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Glossary

Actual Volatility: Actual (or realised) volatility of a financial instrument for a spec-
ified period (for example 30 days or 90 days), based on historical prices over the
specified period with the last observation the most recent price.

AD Ratio: The Advance-Decline Ratio (ADR) is a market-breadth indicator com-
paring the number of stocks that closed higher against the number of stocks that
closed lower than their previous day’s closing prices.

AD Volume: Advance-Decline-Volume Ratio (ADVR) is a market-breadth indicator,
calculated as a ratio of summary volume of advancing stocks to summary volume
of declining stocks. AD Volume Ratio is used in technical analysis to see where
the main trading activity is focused.

Algorithmic Trading: Algorithmic trading (also called automated trading, black-
box trading, or algo-trading) uses a computer program (or Trading System) that
follows a defined set of instructions to place a trade. The defined set of instruc-
tions can be based on timing, price, quantity, or any mathematical model.

Asset Class: Asset classes are groups of similar investments that may be subject to
the same market forces, laws and regulations.

Bear Market: A bear market is a decreasing market, defined as a decline of 20% or
more of a major stock market index, such as the DJIA or S&P500, for a sustained
period. It is the opposite scenario to a ‘bull market’.

Beta: Beta is a measure of the volatility—or systematic risk—of a security or portfolio,
as compared to a wider market benchmark (usually the S&P500 ). Stocks with
beta values higher than 1.0 can be interpreted as more volatile than the S&P500 .

Breakout: A breakout refers to when the price of an asset moves above a resistance
area, or moves below a support area. Breakouts indicate the potential for the
price to start trending in the breakout direction.
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BRICS: BRICS, originally named BRIC (Brazil, Russia, India, China), is an acronym
for the regional economies of Brazil, Russia, India and China, which as of 2010
now includes the letter ‘S ’ for South Africa.

Bull Market: A bull market is an increasing market, defined as a 20% gain or more
in a stock market index or an individual security. It is the opposite scenario to a
‘bear market’.

Candlestick Diagrams: Candlestick diagrams are an alternative visual representa-
tion of financial time series commonly utilised by traders and financial analysts.
The area between the open and the close is called the real body, price excursions
above and below the real body are shadows (also called wicks). Wicks illustrate
the highest and lowest traded prices of an asset during the time interval repre-
sented. The body illustrates the opening and closing trades.
The price range is the distance between the top of the upper shadow and the
bottom of the lower shadow moved through during the time frame of the candle-
stick. The range is calculated by subtracting the low price from the high price.
If the asset closed higher than it opened, the body is hollow or unfilled, with the
opening price at the bottom of the body and the closing price at the top. If the
asset closed lower than it opened, the body is solid or filled, with the opening
price at the top and the closing price at the bottom. See section 2.3 and Figure
2.1 for more detail.

Commodities: A commodity is a basic good used in commerce that is interchangeable
with other goods of the same type. Commodities are most often used as inputs
in the production of other goods or services. A commodity thus usually refers
to a raw material used to manufacture finished goods. A product, on the other
hand, is the finished good sold to consumers.

Continuation: A continuation pattern is a recognisable chart pattern, denoting tem-
porary consolidation during a period before carrying on in the original trend’s
direction.

Cryptocurrency: Cryptocurrency is a currency that exists digitally or virtually,
where transactions are verified and records maintained by a decentralised sys-
tem using cryptography, rather than by a centralised authority.

Dark Cloud Cover Morphology: Dark Cloud Cover is a bearish reversal candle-
stick pattern, formed when a down candle opens above the close of the prior
up candle and then closes below the midpoint of the up candle. The pattern is
significant as it shows a shift in the momentum from the upside to the downside.
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Day Trading: Day trading refers to a trading strategy where an individual or in-
stitution buys and sells (or sells and buys) the same security on the same day
(i.e. intra-day), in an attempt to profit from small movements in the price of the
security.

Econometrics: Econometrics uses economic theory, mathematics, and statistical in-
ference to quantify economic phenomena. It converts theoretical economic models
into useful tools for economic policy making.

Efficient Market Hypothesis: The Efficient Market Hypothesis (EMH ) states that
all relevant information is fully and immediately reflected in a security’s market
price, thereby assuming that an investor will obtain an equilibrium rate of return.
Therefore, an investor should not expect to earn an abnormal return (above the
market return) through either technical analysis or fundamental analysis.
Three forms of efficient market hypothesis exist: weak form (stock prices reflect
all past information in prices), semi-strong form (stock prices reflect all past
and current publicly available information), and strong form (stock prices reflect
all relevant information, including information not yet disclosed to the general
public, such as insider information).

Excess Returns: Excess return refers to returns from an investment above a bench-
mark, i.e. it is the difference between total return and an expected return. It
can indicate whether the investment is outperforming the market or not aiding
evaluation of investment performance. Alpha is an example of this metric.

Exogenous Events: In the context of finance, an Exogenous Event is an event that
occurs outside of the global financial system that also impacts the global economy.
It is the opposite scenario to an Endogenous event (i.e. internal or systematic
shock such as a bank collape). Example Exogenous Events include the outbreak
of war, or a pandemic that affects the global economic system.

Forex: Is a shortened term for Foreign exchange, which is the process of changing one
currency into another, usually for commerce, trading, or tourism.

Fractional Shares Investing: Less than one full share of equity is called a fractional
share. Such shares may be the result of stock splits, dividend reinvestment plans
(DRIP’s), or similar corporate actions. Some brokerage firms will also split whole
shares intentionally, so they can sell fractional shares of high value stocks to
clients.

Get Option: A get (or call) option is a contract giving the buyer the right, but not
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the obligation, to buy an asset at a predetermined price within a specified time
frame.

Hedging Opportunity: Hedging is a risk management strategy employed to offset
losses in investments by taking an opposite position in a related asset. A hedging
opportunity is the identification of a related asset that exhibits this behaviour.

High Frequency Trading: High Frequency Trading (HFT ), is a type of algorithmic
trading characterised by high speeds, high turnover rates, and high order-to-trade
ratios that leverages high-frequency financial data and electronic trading tools.

Horizon Bias: Horizon Bias is a tendency of an investor to focus on a particular time-
horizon to their detriment. Such as present or recency bias in the short term, or
long term bias, in which the time horizon is overly long.

Implied Volatility: Implied volatility (IV ), is a measure of the likelihood of a change
in the price of a security.

Index: A financial Index measures the performance of a basket of securities intended
to replicate a certain area of the market.

Intra-Day: Intra-Day describes trading activity that occurs within, or for, a single
trading day.

Market Breadth Indicators: Market breadth indicators are tools that indicate mar-
ket sentiment by analysing the number of stocks advancing relative to those that
are declining.

Market Index: A market index tracks the performance of a specific "basket" of stocks
that represent a particular market or economic sector. Examples include the Dow
Jones Industrial Average, and the Standard and Poor’s 500 Index.

Market Movements: Market Movements are a change in a market trend i.e. the
upward or downward movement of a market during a period of time.

Market Risk: Market risk is the risk of losses on financial investments, caused by
adverse price movements.

Market Sector: The term market sector is used to describe a broad part of the econ-
omy. It is a wider term than industry, which is a set of businesses that are buying
and selling such similar goods and services that they are in direct competition
with each other. A market sector can consist of a group of several industries.
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Momentum: In finance, momentum refers to the capacity for a price trend to sustain
itself going forward. Strong momentum can continue in an upward or downward
trend, which can be confirmed by changes in trading volume and other technical
indicators.

Portfolio Back-Test: Portfolio back-testing is the process of simulating an invest-
ment strategy, using historical price data, in order to evaluate performance.

Portfolio Optimisation: Portfolio optimisation is the process of selecting the best
portfolio (or asset distribution), out of the set of all portfolios being considered,
according to some objective. Typically the objective is to maximise advantageous
factors such as expected return, while minimizing costs such as financial risk.

Portfolio Performance: Portfolio performance refers to the evaluation of perfor-
mance of an investment portfolio. It is essentially a process of comparing a
portfolio’s return with the return earned on a benchmark portfolio (or one or
more other portfolios or indices).

Price Movement: A price movement is a change in value of a security or other asset.

Put Option: A put option is a contract giving the buyer the right, but not the obli-
gation, to sell an asset at a predetermined price within a specified time frame.

Quantative Easing: Quantitative easing (QE) is a form of monetary policy in which
a central bank, purchases securities from the open market to reduce interest
rates and increase money supply to the economy. Quantitative easing creates
new bank reserves, providing banks with more liquidity and encouraging lending
and investment.

Quants: A quantitative analyst or ‘Quant’ is a specialist who applies mathematical
and statistical methods to financial and risk management problems.

Recency Bias: In behavioural economics, present bias (or ‘recency’) is a form of time-
inconsistent preference, whereby individuals overvalue more immediate rewards
or benefits, at the expense of future rewards or benefits.

Resistance: Resistance is where selling interest appears over time, blocking further
upside progress in the value of an asset.

Reversal: A reversal is a change in the price direction of an asset.

Safe Haven: A Safe Haven is an investment that is anticipated to maintain or increase
in value during times of economic downturn. Investors seek out safe havens in
order to limit their exposure to losses in the event of market downturns.
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Security: A ‘security’ refers to a fungible, negotiable financial instrument that holds
some type of monetary value. A security can represent ownership in a corporation
in the form of stock, a creditor relationship with a governmental body, or a
corporation represented by owning that entity’s bond; or rights to ownership as
represented by an option.

Short Squeeze: A short squeeze is a rapid increase in the price of a stock owing
primarily to an excess of ‘short selling’, rather than underlying fundamentals.
The aim of short selling is to generate profit from a stock that declines in value.
However, when an investor takes a short position, a risk they are open to is if
a bullish catalyst (earnings, news, technical event, etc.) pushes the stock price
higher, meaning they incur losses. This can prompt short sellers to ‘buy back’ in
an attempt to cover their loss position. In this scenario upward momentum can
build on itself, causing the stock to move sharply higher. This is termed as a
short squeeze.

Stop-Loss: A stop loss is an order to automatically sell an existing position which
is triggered if the bid price falls to, or below, a designated price level. This is
utilised by traders in order to reduce the scope of potential losses should the
share price fall suddenly.

Strike Price: The strike price, also known as the exercise price, is the predetermined
price at which a specific security may be purchased or sold by an option holder.

Sub-Prime: Sub-prime is an interest rate that is higher than a prime rate and is
extended chiefly to a borrower who has a poor credit rating or is judged to be
a potentially high risk for default (as due to low income). Lenders use a credit
scoring system to determine which loans a borrower may qualify for. Subprime
loans carry more credit risk, and as such, will carry higher interest rates.

Support: Support, or a support level, refers to the price at which demand is strong
enough to stop the stock from falling any further in value. An asset’s support
level is created by buyers entering the market whenever the asset dips to a lower
price.

Systematic Intervention: A Systematic Intervention is when a financial regulatory
authority, such as the FED, IMF or ECB for example, implements a macro-
prudential policy. Dependant upon the given circumstances in the global eco-
nomic system, an intervention may be required to either restore order subse-
quent to a systematic shock, or in an attempt to safeguard the financial system.
These can take the form of interest rate rises by central banking authorities,
implemented in order to combat undesired inflation rates for example.
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Systematic Risk: Systemic (or systematic) risk describes an event within the global
financial system that can spark a major collapse in a specific industry or the
broader economy. It is risk that is inherent to the entire market (or market
segment) as it affects the economy as a whole and cannot be diversified away.

Systematic Shock: A Systematic Shock is the realisation of a Systemic Risk, taking
the form of a macroeconomic shock that then spreads contagion throughout the
global financial system. Examples of systematic shocks include the sudden col-
lapse of a key financial institution (an internal systemic shock), or an extraneous
event such as a global pandemic.

Tick Level: A tick is the minimum measure of upward or downward movement in
the price of a security. Therefore Tick-Level is the finest form of financial data
analysis.

Trading Rules: Trading rules are implemented within a trading system that speci-
fies a trader’s entry, exit, and management criteria. Trading rules can trigger
automated trading actions, accordingly as prescribed criteria are met.

Trading Sideways: Trading sideways describes the scenario where the price of a se-
curity trades within a stable range, without forming any distinct trends over some
period of time. Price action instead oscillates in a horizontal range or channel,
with neither bull nor bear markets taking control of prices.

Trading System: A trading system is a set of rules that formulate buy and sell
signals without any ambiguity or any subjective elements. These signals are
mostly generated by technical indicators, or combinations of technical indicators
that form the basis of Trading Rules. A trading system can automate trading
activity as buy and sell signals are identified, also as specified criteria such as a
stop-loss are met.

Transaction Cost: This is the fee charged by a broker or financial exchange for the
activity of buying or selling of an asset.

Volatility Managed Portfolio: A Volatility Managed Portfolio is a portfolio where
the level of exposure is adjusted in order to target a constant level of volatility.

Volume: Volume is the number of transactions of a given asset or security, for example
buying or selling action of a single stock or combined market index.
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Obtaining quantitative information from time series
patterns: Insights from SAX, MDL and the Matrix Profile

Eoin Cartwright B.Sc. M.Sc.

Abstract
In the contemporary trading environment any competitive advantage is of core interest
to technical traders and financial analysts. Motifs (i.e. time series patterns correspond-
ing to repetitive behaviours) can be indicative of periods of auto regression and are
often used for the identification of common trading patterns in financial series, broadly
spanning market sectors and asset classes. Widely believed to have predictive value,
the identification of these patterns may trigger a collective response by traders leading
to overall market movements as a result.

The task of motif discovery has attracted considerable attention in the literature,
leading to significant recent improvements in terms of efficiency and scalability. How-
ever, to date these motif discovery algorithms, even those of variable length, identify
sub-sequences of equal match side-length. Here we propose the concept of a side-length
independent motif (SLIM ) approach, where identification of similar behaviour is still
achieved while permitting a length variability between each side of a motif match pair.
SLIM facilitates the identification by traders of common financial patterns (such as
Head & Shoulders for example), occurring over differing time horizons, thus extending
pattern recognition possibilities and investment opportunities.

Volatility patterns in financial series are also a primary focus, not only to traders
but also more broadly to policy makers and economists, as it is considered analogous
to market risk. Through analysis of compression rates, achieved by application of
the minimum description length (MDL) principle to SAX representations of financial
series, SLIM can also provide further insight into such volatility in the financial sector.
Expressed as a percentage, SLIM allows the volatility of series across asset classes and
differing time horizons to be visually and directly compared.

In this thesis, a new algorithm entitled SLIM is introduced, which extends existing
leading algorithms in the literature. The side-length independence concept of SLIM
is outlined with its strengths and weaknesses discussed. A set of case studies is also
presented throughout, highlighting specific financial applications and detailing the ad-
vantageous properties of SLIM for pattern recognition and volatility analysis. Results
are discussed in detail while improvements and potential future directions of SLIM are
also outlined.
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Chapter 1

Introduction

This chapter starts by setting the scene with a brief outline of financial market evo-
lution, analysis by investors and the importance of motifs therein. It continues with
motivations for undertaking this work, contributions made, and explains why the area
of research is important. The chapter then finishes with an annotated guide to each
remaining chapter in the thesis.

1.1 Background & Motivations

Financial analysis by investors is as old as the origin of financial markets themselves
[1–4]. It is conducted with the primary goal of obtaining an advantage over competitors
and achieved through superior knowledge formation in order to increase profits. From
initial origins in trading cities, largely located around the Mediterranean, and the
formation of both the Antwerp (1531)[5] and Amsterdam exchanges (1602)[6], the
nature of financial markets has constantly evolved. This evolution has taken the form
of new financial products and the technologies used to trade them[7]. In more recent
times, the advent of increasingly available computing power has led to an increased
rate of evolution within Financial Markets[8], including the introduction of new High
Frequency Trading[9–12] techniques and Cryptocurrency[13, 14] asset classes.

As financial markets have expanded and evolved, so have the approaches and math-
ematical tools made available to analyse them[15–20]. Through notable work at the
end of the 19th century by Charles Dow (co-founder of the Dow Jones Index[21]),
along with contributions from the early 20th century onwards of figures such as Bache-
lier[22–24], Graham[25–27], Elliot[28–30], Fama[31–33] and others, many concepts that
form the basis of modern econometrics today were laid down[34]. These include trend
analysis by utilising Auto-Regressive Moving Average (ARMA) and Auto-Regressive
Conditional Heteroscedastic (ARCH ) models[18, 19].

Following the introduction of fundamental analysis (or value investing) by Benjamin
Graham and David Dodd[26, 27], a divergence evolved in the approach to financial
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investing, split between the lines of Fundamentalist analysis and Technical analysis [35–
37]. Technical investors identify trading opportunities by analysing statistical trends,
such as price movement and volume[38–40], gathered from trading activity directly.
Alternatively, Fundamentalist investors study the actual nature of a security, relying
on business indicators and key ratios gleaned from financial statements, along with
other economic factors, to determine its financial health and by extension its true,
intrinsic value[41–43].

This division has prompted many articles and studies[44–48], leading to much de-
bate and strongly held opinions in both academia and industry circles as to the best
approach to stock valuation. For example, Warren Buffet, who is considered a leading
fundamentalist analyst is quoted as saying, "I realised that technical analysis didn’t
work when I turned the chart upside down and didn’t get a different answer"[49]. Addi-
tionally, the Efficient Market Hypothesis (EMH ) and its correlation to the effectiveness
of technical trading, also exerts considerable influence [50–53]. The EMH states that
when new information becomes available to the market, it is immediately reflected in
stock prices and thus neither technical nor fundamental analysis can generate excess
returns [54–57].

In fact, it has been argued that there is merit in both approaches, with neither
existing in complete isolation [58–61]. Even though a technical approach may not be
considered rigorous enough from a fundamentalist investor’s point of view, a sufficient
number of investors are now implementing some form of technical analysis for it to
have a market impact, that must now also be factored into a fundamentalist approach
[62–64]. Of late, given the prevalence of smart phones and a plethora of app-based
brokerage services such as DeGiro[65], EToro[66] & Robinhood[67], all providing access
to fractional shares investing, the barriers of entry to the market for the general popu-
lation have now eased considerably[68, 69]. This has led to a significant increase in the
number of casual traders and online communities in recent years, that can on occasion
influence the market[70]. The example of the short squeeze in 20211 starting with the
Game Stop IPO and spreading to other commodities comes to mind[71–73]. Thus, in
reality, both technical and fundamental approaches can be used, and in fact actually
compliment each other.

Technical analysis, defined more completely in section 2.2, has been found to be
more widely-used in the short to medium term, while fundamentalist factors are more
influential over longer investment horizons[55]. In this thesis we focus on the use of
‘motifs’2, i.e. repeated sub-sequences (Figure 1.1), for financial time series analysis.
We consider the application of existing motif discovery algorithms to finance, offer our

1A ‘short squeeze’ is a rapid increase in the price of a stock owing primarily to an excess of ‘short
selling’, rather than underlying fundamentals [71, 72].

2Note: See section 2.4 for a more formal definition of both time series and motifs.
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own extension, and illustrate how motifs can contribute on both sides of the technical
vs fundamentalist debate.

1.2 Motifs

In finance, motifs are a form of technical analysis than can help to identify market
state [74, 75], establish trends, and aid forecasting methods [76, 77], through the iden-
tification and classification [78–80] of repeated patterns in time series data. Further
applications include trading [81–84], where motifs are factored into strategies and de-
cision making efforts [85–87]. The financial motif identification process can take many
different forms, such as Spatial-Temporal Patterns[88] and Candlestick Diagrams [89],
a common representation of financial series[90, 91]. For a more detailed overview of
motif discovery algorithms and the underlying techniques used, see section 2.5 and
Table 2.2 in section 2.8.

Figure 1.1: Example motif locations (i.e. repeated sub-sequences of similar behaviour)
occurring within single and multi-dimensional time series [92].

It is our contention that, given recent improvements in motif discovery algorithms,
motifs are currently underutilised in the suite of techniques within the financial anal-
ysis toolbox, especially as they can provide insight and contribute on both sides of
the technical vs fundamentalist debate. On the technical analysis side they contribute
through the identification of common patterns or behaviour within individual financial
series. By extending motif analysis to representative series across market sectors, they
can also contribute on the fundamentalist side, by aiding the understanding of mar-
ket and economic conditions, i.e. the context in which value and growth investment
decisions are made.
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1.3 Contributions

This thesis is aimed primarily at the financial investor community, in particular fi-
nancial analyst and trader roles. The central argument of the thesis, is that one can
improve upon the state of the art in financial time series analysis, through the applica-
tion and extension of existing motif discovery algorithms. Given recent advancements
in motif discovery in terms of both scale and efficiency [93], we can now improve recog-
nition of standard financial patterns and extend analysis to an improved understanding
of current market state. We demonstrate how this is achieved by careful consideration
of representative series such as the S&P500, and examination of the multi-dimensional
(i.e. multi-series) case using the matrix profile (MP) algorithm. Market movements,
as identified by MP minima match regions, in combination with an examination of
raw series behaviour at these times, allow investors to identify trading and hedging
opportunities.

A new algorithm (SLIM ) is developed, which combines and extends existing motif
discovery algorithms. The contribution of SLIM is to broaden the scope of common
financial pattern recognition by introducing a flexibility of side-length match, capable
of direct identification of similar sub-sequences of variable length. As the level of length
variability obtained by SLIM is based upon series behaviour, rather than constrained
by user input, it can identify repeated patterns that may not otherwise have been
associated by a trader.

The utility of SLIM is demonstrated using an initial point of interest obtained from
a chatGPT query as an analogue to trader consultation3, representing identification of
the emergence of a known chart pattern. In addition to visual verification of plots based
upon SLIM results, the accuracy of SLIM is also evaluated numerically throughout.
This is achieved by analysis of visually identified similar sub-sequences using Pear-
son coefficient values and Dynamic Time Warping (DTW ) distance measures where
appropriate.

Finally, we investigate the series volatility properties of SLIM and compare them
with conventional volatility measures. The contribution here is the provision of a
percentage volatility value, allowing series of differing scales to be compared, along
with the identification of a normal or background level of volatility for a given series.
The volatility levels of series and sub-sequences as identified by SLIM are also evaluated
against calculated stDev values and the VIX, the standard gauge of implied market
volatility.

Note: This thesis builds upon our previous publications [94–97], with SLIM code
made available at [98] and result sets also freely available at [99].

3Direct consultation with traders was not possible in this study given requirements for ethical
clearance.
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1.4 Chapter Contents
Chapter 1: Introduction
This chapter begins with a brief synopsis of the importance of motifs to investors and
their use in financial series analysis applications.

Chapter 2: Background & Literature Review
The second chapter is a literature review, providing background of other work in this
area and its relation to this thesis. In addition to time series visualisation approaches,
the evolution of motif discovery algorithms and the techniques used within is discussed.
We also further consider the existing use of motifs within the context of technical anal-
ysis of financial time series.

Chapter 3: Materials & Methods
This chapter describes the datasets used for concept demonstration and analysis through-
out the remainder of the thesis. We outline the time series similarity and financial
volatility measures used throughout. Additionally the techniques that underpin the
SLIM algorithm are examined in greater detail, providing a foundation for its in-
troduction in chapter 5. Research questions are also stated with methodology and
contributions summarised.

Chapter 4: Matrix Profile for Financial Series Analysis
In this chapter the utility of the matrix profile algorithm for financial series analysis
is outlined, with additional benefits for traders discussed. A set of case studies is pro-
vided to demonstrate the advantageous properties of the matrix profile and potential
financial applications.

Chapter 5: Side-Length Independent Motifs (SLIM )
The concept of side-length independent motifs is introduced in this chapter, along with
an algorithm called SLIM, that extends existing motif applications for traders, by in-
troducing a side-length flexibility component. The SLIM algorithm is outlined and
demonstrated with financial series as input and properties discussed.

Chapter 6: SLIM : Volatility Analysis Properties
In this chapter the volatility analysis properties of SLIM are considered in more de-
tail, in order to investigate what additional information can be provide to traders and
financial analysts.
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Chapter 7 SLIM: Case Studies
A set of case studies is provided in this chapter, further illustrating the properties
of SLIM and its contribution to financial series analysis applications. These include
known chart pattern search, examination of more volatile Cryptocurrency series data,
and a portfolio optimisation back-test implementation. Finally, in order to consider
adaptability to time series other than financial, an electricity power consumption
dataset is examined using SLIM.

Chapter 8: Conclusion
In the concluding chapter, the results obtained for the base matrix profile algorithm are
discussed in the context of financial series analysis. The strengths and weaknesses of
the newly introduced SLIM algorithm are critically analysed, and conclusions as to its
contribution to series analysis drawn. Finally, future improvements and development
directions are suggested.
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Background & Literature Review

2.1 Introduction

This chapter provides a survey and critical assessment of related work on common
technical analysis approaches for financial series analysis, including the use of motifs
and standard volatility measures. To establish a baseline we provide an initial overview
of common technical indicators, along with software packages used by traders and fi-
nancial analysts for series visualisation and analysis. We then follow with a literature
review of the evolution of algorithms used for the identification of motifs within time se-
ries, and their financial applications. To close, a summary of motif evaluation measures
is also given here for completeness.

2.2 Technical Analysis: A General Overview

Unlike fundamental analysis which evaluates the intrinsic value of a security based
upon business results and measures, technical analysis is the trading discipline based
upon analysis of historical data generated by the process of trading itself [38, 55, 100].
Technical analysis is used as a guideline by investors and traders who keenly analyse
time series charts, applying a combination of these techniques in conjunction with their
understanding of current market state (i.e. bullish or bearish), to reach a decision on
whether to invest in a particular asset. Technical analysis is also implemented in the
form of trading rules that are incorporated into trading systems. These rules are used
to automate the trading process if a given situation occurs, such as a stop-loss threshold
being reached [101–103], along with trading strategies [104–107].

Technical indicators can be split into two main types, namely leading and lagging.
Leading indicators attempt to predict a future value, while lagging indicators are based
upon historical data. These indicators can be further categorised in terms of Trend[108]
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and Momentum[109] as well as Volatility1[110] and Volume[111, 112]. Some indicators
also span categories, such as Moving Average Convergence Divergence (MACD) for
example. Although lagging, MACD is considered as a leading indicator when used
to anticipate signal crossovers between two moving averages [113]. See Table 2.1 for a
summary of common technical analysis methods, with a wider-ranging review available
at [114, 115].

Category Type
Leading Lagging

Trend[108] Fibonacci Retracements & Extensions[116]

Moving Averages
Simple Moving Average (SMA)
Exponential Moving Average (EMA),
Smoothed Moving Average (SMMA),
Linear Weighted Moving Average (LWMA)
Pivot Points[117]

Momentum[109] Relative Strength Index (RSI) Moving Average Convergence Divergence (MACD)
Stochastic Oscillator Commodity Channel Index

Volatility[110] VIX[118] Bollinger Bands
Keltner & Donchian Channels Average True Range (ATR)

Volume[111, 112] Chaikin Money Flow Parabolic Stop and Reverse
On Balance Volume (OBV) Average Volume

Table 2.1: Common financial technical indicators summary [119–122]. Each indicator
can be categorised in terms of Trend, Momentum, Volatility & Volume. Additionally
they can be sub-divided into leading and lagging types. Volatility measures are also
briefly reviewed in section 3.3.

As technical indicators are a major basis for investing [123], their use has attracted
significant attention in the literature. An examination of technical analysis profitability
is considered in [124–128] and expanded utilising forex data in [129], Asian market data
in [130] and moving averages in BRICS2 countries [131].

Trading strategies often combine these techniques, such as [132], which obtains
common information from merged technical indicators to boost portfolio performance.
Enhancing these methods with machine learning approaches has also inspired work in
areas such as value prediction [133, 134] and development of trading algorithms[135]
for specific market regions [136] and for differing time horizons[137, 138]. A Bitcoin
utilisation is also described in [139].

Technical indicators can provide an evaluation of trading strategies e.g.[140], where
it was found that in the absence of trading costs a technical trading rule is superior to
a buy-and-hold strategy in bear and stable market episodes, but not in a bull market
[55]. GARCH modelling of financial markets is evaluated, [141], while profitability of
Technical Trading (TT ) rules during US foreign exchange intervention is illustrated in
[142].

1Note: The use of financial Volatility indicators is further discussed in section 3.3.
2BRICS is an acronym for the regional economies of Brazil, Russia, India and China, which as of

2010 now includes the letter ‘S ’ for South Africa.
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Improvement achieved when combining with other analyses has been demonstrated
also: [143], where a wavelet transform and proposed technical indicators increased the
accuracy of stock returns forecasts; and [86] where better-informed trading decisions
resulted from a novel candlestick pattern recognition model using machine learning
methods. Discovery of common technical analysis (or chart) patterns is also considered
in [144–146], emphasising the importance of pattern recognition (or motifs) in financial
series analysis.

2.3 Time Series Visualisation

Of importance is not only the properties of differing technical measures, but also how
these are represented to traders in order to allow efficient use in their everyday roles.
Many measures are presented in the form of overlays upon basic time series repre-
sentations. There are two main time series representation types used to visualise the
behaviour of raw input financial series, namely time series plots and candlestick charts.

Time series plot
Time series plots are utilised in almost all area’s of research to visualise the behaviour
of data over time, not only finance [147]. A time series plot, also known as a time plot,
is simply a graph that displays points of financial data collected in a time sequence. In
a time-series plot, the x-axis represents the time, and the y-axis represents the variable
being measured, such a share price or volume for example.

Candlestick chart
An alternative representation of time series plots often used by financial analysts are
candlestick diagrams [89–91], as shown in Figure 2.1.

High Intraday Price

Open/Close Price

Low Intraday Price

Open/Close Price

Body

Low

Wick/Shadow

High

Wick/Shadow

Figure 2.1: Sample candlestick diagram structure (adapted from [148]). For each point
displayed on a candlestick chart, additional detail of intra-day values is captured by
both the structure and colour of the wick and body representation.
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Candlestick plots incorporate additional intra-day values into each measurement
displayed, allowing an analyst to better picture behaviour that may have occurred over
the course of a trading day. Each candlestick consists of two main parts:

• The body, which represents the open-to-close range. The structure of the body
also reveals the direction of market movement where:

– A green (or white) body indicates a price increase, while a red (or black)
body shows a price decrease

– An open rectangle may also indicate a price increase, and a solid body a
decrease

• The wick, or shadow, that indicates intra-day high and low values

2.3.1 Trading Software

Many of the technical analysis indicators and visualisations outlined in previous sec-
tions are incorporated into trading platforms. Trading software allows an analyst to
execute and manage market positions, often online through a financial intermediary.
Some commercial trading platforms also provide market data feeds to easily visualise
technical indicators overlaid on a series of interest in real (or near real) time, along
with news items relating to individual companies and wider market events [149, 150].

Common examples of trading platforms3 providing technical analysis include:

Bloomberg: Asset and Investment Manager (AIM )

Bloomberg Asset and Investment Manager (AIM ) is used by nearly 14,000 profession-
als in over 90 countries at over 850 client firms, including some of the largest asset
managers, hedge funds, insurance companies, pension funds and government agencies
[152]. Bloomberg AIM provides traders with access to real-time data analytics and a
wide range of asset classes, including stocks, currencies, bond and commodities.

Charles River: Investment Management Solution (IMS)

A State Street company [153], the Charles River Investment Management Solution
(IMS), is used in 30 countries to manage nearly USD $58 Trillion in assets. Charles
River IMS supports the entire investment lifecycle on a single platform, from portfolio
and risk management, through trading and post-trade settlement. It also automates
front and middle office processes for buy-side firms [154, 155].

3As indicted by Gartner [151].
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Flex Trader

Founded in 1996, Flextrade [156] provides a range of trading software, offering direct
market access to more than 50 exchanges across 45 countries. The Flextrade trading
platform also integrates with a range of automation and analytics products [157].

Note: The use of mobile application trading platforms such as DeGiro[65], EToro[66]
& Robinhood[67], has also increased significantly in recent years [68, 69], particularly
with the advent of fractional shares investing.

2.3.2 Time Series Visualisation & Analysis Software

In addition to trading platforms, traders and financial analysts can utilise other soft-
ware packages to examine financial time series in detail, allowing additional visualisa-
tion and analysis opportunities. Some common examples include:

Microsoft Power BI

Microsoft Power BI is a business analytics solution, allowing users to visualise data
from differing sources and share insights across organisations [158]. It also facilitates
some time series analysis techniques through use of its time trends feature [159, 160],
along with additional AI capabilities that are now coming on-stream [161].

Tableau

Tableau is a visual analytics platform created by Salesforce [162, 163], providing time
series visualisation and analyis options [164]. Tableau also offers the opportunity to
extend series analysis and visualisation techniques (including Python libraries), through
integration with API’s [165].

R

R is an open-source, cross-platform programming language, designed specifically for
data mining, statistical analysis, data visualisation, and machine learning tasks [166,
167]. R’s capacity for time series visualisation makes it popular with data scientists
and data analysts. The R framework has many packages (libraries of functions) that
facilitate numerous analysis techniques, such as seasonal decomposition, exponential
and ARIMA Models etc. [168, 169].

Excel

Although Microsoft Excel [170] is not a bespoke time series application, its flexibility
has nevertheless led to its use for a wide variety of tasks in the financial industry,
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including time series visualisation. Excel provides time series analysis opportunities
through a set of in-built functions, along with the ability for users to easily implement
their own formula’s as a prototype model, before moving to more involved applications
[171, 172].

Matlab

Matlab is a programming and numerical computing platform used by engineers and
scientists to analyze data, develop algorithms, and create models [173]. Matlab facil-
itates time series visualisation in many forms [174], including heat map4 plot options
used here, as in the case of Figure 4.13 (section 4.5, for example). Matlab also pro-
vides a set of time series analysis functions [176] along with additional functionality
aimed at financial time series within its Financial Toolbox [177].

Although Matlab is used by traders [178–181], recently Python and R have become
more popular for analysis and algorithmic trading. This choice is based upon flexibility
as additional libraries are made available [182–184], including those facilitating machine
learning [185]. When trading systems reach a larger scale, C + + then becomes the
language of choice for performance reasons, particularly given it’s efficient memory
management capabilities [186–188].

Here we do not use specific trading platforms to carry out our investigations. Instead
we utilise Matlab, to examine the area of motif discovery and analysis for financial
series. This choice was made based on the visualisation capabilities of Matlab to
demonstrate concepts, along with the availability of pre-existing matrix profile and
SAX functions. In future work, the Matlab code made available at [98] will be
re-factored into Python to improve its utility and accessibility for traders.

However, before we proceed, we must first formally define what both a time se-
ries and a motif is, along with examining their existing use in financial analysis. An
overview of which is provided in the remaining sections.

2.4 Time Series Motif Definitions

A time series is a sequence of numbers, or measurements, collected at a regular time
interval, while a multi-dimensional time series is a time series that has more than
one variable or observation at each time step. In a time series, each data point is
associated with a specific timestamp or time period, which allows for the chronological
organisation of the data [189]. As illustrated in Figure 1.1, a motif is a repeated, similar,

4A heat map plot is a two-dimensional representation of data in which various values are repre-
sented by colours. A scale of contrasting or shades of the same colour is used to represent different
values and to communicate the relationships that may exist between the variables plotted [175].
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sub-sequence located within an overall larger time-series [190, 191]. These can occur
both within an individual series, or across multiple series as in the multi-dimensional
case. Therefore, we must define a time series, time series sub-sequence and time series
motif for each scenario.

One dimensional time series definitions

For a single time series we have the following definitions:

Definition 2.4.1. A time series T ∈ Rn is a sequence of real-valued numbers ti ∈
R : T = [t1, t2, . . . , tn] where n is the length of T [192].

Definition 2.4.2. A sub-sequence Ti,m ∈ Rm of a time series T is a continuous subset
of the values from T of length m starting from position i.
Formally, Ti,m = [ti, ti+1, . . . , ti+m−1], where 1 ≤ i ≤ n − m + 1 [192, 193].

Definition 2.4.3. A time series motif is the most similar sub-sequence pair of a time
series.
Formally, Ta,m and Tb,m is the motif pair iff dist(Ta,m, Tb,m) ≤ dist(Ti,m, Tj,m) ∀i, j ∈
[1, 2, . . . , n − m + 1] where a ̸= b and i ̸= j, and dist is a function that computes the
z-normalized Euclidean distance between the input sub-sequences [192].

Multi-dimensional time series definitions

Whereas in the multi-dimensional case the following definitions apply:

Definition 2.4.4. A multidimensional time series T ∈ Rd×n is a set of co-evolving
time series T (i) ∈ Rn : T = [T (1), T (2), . . . , T (d)]T where d is the dimensionality of T
and n is the length of T [192].

Definition 2.4.5. A multidimensional sub-sequence Ti,m ∈ Rd×m of a multidimen-
sional time series T, is a set of univariant sub-sequences from T of length m starting
from position i.
Formally, Ti,m = [T (1)

i,m, T
(2)
i,m, . . . , T

(d)
i,m]T [192].

Definition 2.4.6. A k-dimensional motif is the most similar sub-dimensional sub-
sequence pair of a multidimensional time series when the distance is computed using
the k-dimensional distance distance function.

Formally, Ta,m and Tb,m is the k-dimensional motif pair iff dist(k)(Ta,m, Tb,m) ≤
dist(k)(Ti,m, Tj,m) ∀ i, j ∈ [1, 2, . . . , n − m + 1] where a ̸= b, i ̸= j, and dist(k) is the
k-dimensional distance function as defined in 2.4.7 [192]:
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Definition 2.4.7. A k-dimensional distance function or dist(k) computes the distance
between two multidimensional sub-sequences by using only the ‘best’ k out of d dimen-
sions [192].
Formally, dist(k)(Ti,m, Tj,m) := min

X
dist

(
Ti,m(X), Tj,m(X)

)
, where ∥X∥0 = k

As motifs provide insight into an underlying property or process that may produce
a particular behaviour of interest [194, 195], they are utilised in a wide variety of appli-
cations, from Bioinformatics [196–198] to Seismology [199–201] and Machine Learning
[202–204]. Additionally, as motif discovery is more meaningful when a dataset is large
[194], the increasing availability of big data is leading to a corresponding growth in
motif applications and research interests. In the following sections we provide a brief
overview of the evolution of algorithms used to identify motifs within time series. We
then follow with a review of their use in financial applications.

2.5 Motif Discovery Overview

In motif discovery, the intuitive approach is to take an initial sub-sequence of inter-
est and then directly compare to all other possible combinations available within the
larger series,5 but this Brute Force approach is extremely expensive computationally,
especially for longer series [190].

Figure 2.2: Motif discovery algorithm highlights timeline. Green indicates fixed length
algorithms while blue represents variable length (adapted from [97]).

Therefore, as research on motif identification in time series intensified in the early
2000’s (building on its use in DNA sequencing and analysis [196]), Approximate ap-
proaches (relying on alternative representation of the series data) provided the initial
focus. Exact approaches (with raw series values as direct input) gained momentum

5Note: In order to perform a sub-sequence comparison some form of distance measure must be
utilised in order to provide a meaningful value on the level of match. Common examples include
Euclidian, Manhattan, Hamming etc. for a summary see [205–207] and section 3.2.
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from the introduction of Smart Brute Force (SBF) or the MK [191] algorithm in 2009.
Further distinction can also be made between Fixed length algorithms (returning sub-
sequence match locations for a single, sub-sequence length) and Variable length algo-
rithms (returning a set of match candidates over a length range).

Figure 2.3: Motif Discovery Technique Taxonomy: Principal techniques and their inter-
dependencies are shown here[95].

In what follows we provide an overview of motif discovery algorithm literature split
into these categories. A taxonomy diagram, summarising type and inter-relationship
of identified techniques, is also given in Figure 2.3 [95], with a more comprehensive list
of named algorithms also detailing individual properties summarised in Table 2.2.

2.5.1 Approximate Approach

Approx: Fixed Length
Random Projection [208], builds upon advances in pattern discovery in biosequences,
and is the basis for considerable research, e.g. on collision matrices6 and the influential
Chiu-Keogh (CK ) algorithm, [190]. Crucial factors in the success of projection are the
choices of the projection size, the number of iterations and the match threshold.

Piecewise Aggregate Approximation (PAA) originally proposed [210], when com-
bined with a symbolisation step, leads to Symbolic Aggregate Approximation (SAX)7.
The use of SAX [211] and iSAX [212] (an improved indexing version) to discretize time
series data into a symbolic string that can then be efficiently searched for repeated seg-
ments, has proven to be a particularly effective tool. It underpins many string analysis
techniques for motif detection borrowed from the study of DNA sequences.

One influential SAX approach is the MrMotif algorithm [92, 213, 214], which
initially uses a low iSAX resolution (length of a timeseries sub-sequence that each

6A collision matrix is a matrix that records the similarity degree between any two sub-sequences,
[209].

7Symbolic Aggregate Approximation (SAX) is the transformation of an input raw time series into
a symbolic representation [211]. Note: As SAX is a core technique used by the SLIM algorithm it is
discussed in more detail in section 3.4.1.
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SAX symbol represents), to illustrate the most common motifs within the dataset (at
that resolution). These are then constrained to higher resolutions and combined with
space-saving techniques for efficiency. MrMotif in turn serves as the basis for further
resolution-focused approaches such as [215] for example.

Approx: Variable Length
A significant challenge in the discovery of variable length motifs is the decision of the
initial motif (or word) target length value (w) used to probe the series, as the search can
be computationally expensive if this value is poorly chosen [191]. One strategy, used
e.g. by the K-Motif algorithm [209], is to initially set w small to identify short patterns
and then use a concatenation routine to obtain larger motif lengths. The VMLD[216]
algorithm eliminates the requirement for an input length parameter by considering all
possible sliding window lengths and grouping (if an overlap with a previously identified
pattern occurs). For each group created, a representative is selected with minimum
match motif distance, and returned to the user.

Other variable length approximate algorithms include grammar induction8 based
approaches such as Sequitur [218, 219] and DP-Sequitur [220]. These algorithms allow
motif candidates to be updated as each new symbol is generated by iSAX, and are suit-
able for investigation of ‘streaming’ and multidimensional data [221]. Using Minimum
Description Length (MDL) techniques, the set of iSAX strings can also be reduced
and don’t care sections incorporated to filter for data noise. More recent work in this
area includes the use of Suffix Arrays[222] and hierarchical-based motif enumeration
(HIME [223]) together with increased scalability provided HIME-NR.

2.5.2 Exact Approach

Exact: Fixed Length
Significant progress in the exact approach to motif discovery was made when proposed
use of Brute Force was combined with an early abandonment technique in [191]. The
improved efficiency of this MK (Mueen, Keogh) algorithm, often referred to as Smart
Brute Force (SBF), meant that exact identification of motifs in a linear timeframe
could now be achieved and employed for online real-time datasets [224].

In consequence, the MK Algorithm has underpinned extensions including top-k mo-
tif discovery[225], a generalisation of the exact identification technique to return a set of
k motifs9. Improved efficiency is achieved through adjustment of boundary conditions,
combined with early abandonment in [226]. Further, the Quick-Motif algorithm[227],

8Grammatical induction, also known as grammatical inference, refers to the process of learning
grammars and languages from data [217, 218].

9Note: When considering top-k motif discovery [225], the MK algorithm [191] corresponds to the
case of finding a single motif, (i.e. k = 1).
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offers speeds at least two orders of magnitude faster than SBF and MK, using a Hilbert
R-tree and a refinement framework to prune unpromising candidates.

Exact: Variable Length
Fixed length algorithms are efficient and often used to obtain variable length motif
results. The MK algorithm, underpins many variable length approaches such as the
MOEN [228] algorithm, which uses a lower bound to speed up the process of enumerat-
ing motifs of differing length. It also underpins the K-Motif [209] algorithm, for which
specification of an original word length w is unnecessary. Similarly, MK is utilised in
the k Best Motif Discovery (kBMD[229]) algorithm, developed from the concept that
the ‘best motif ’ is one that represents a group of similar-location motifs of differing
lengths.

Similarly influential is the fixed length MASS [230] algorithm for highly efficient
known pattern search within time series, utilised in the Matrix Profile (MP) approach
[231]. The MP provides a highly efficient (O(n2) [231]), exact solution that spans both
fixed and variable length motif discovery. Variable length algorithms implementing the
MP include VALMOD[232] along with SKIMP[233]. SKIMP is the first practical tech-
nique to find motifs and discords for all lengths through the creation of a Pan Matrix
Profile (PMP), which can also be easily visualised as a heatmap. Both VALMOD and
SKIMP are part of a body of recent MP work [93], and an important resource for time
series analysis.

Note: Given the importance of the matrix profile to this thesis, it is initially discussed
in section 3.4.3, with financial applications further evaluated in chapter 4.

2.6 Financial Motifs & Their Applications

The use of motifs in financial applications is widespread, ranging from direct identi-
fication and analysis of input financial series, to inclusion within larger algorithms as
sub-routines. Here we provide a brief review of the literature for cases in which motifs
are applied to financial data. These are divided into the categories of pattern mining
and classification, forecasting and market state identification.

2.6.1 Pattern mining and classification

Unsurprisingly, SAX features broadly in the literature on identification of financial mo-
tifs. The MrMotif [213] algorithm has been used to investigate historical S&P500 index
data at differing SAX resolutions together with synthetic control charts10. Extended

10A combination of a stDev (S) chart and a conforming run length (CRL) chart, synthetic control
charts are often used to monitor accuracy in manufacturing processes [234, 235].
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SAX [236] adjusts SAX segment locations to incorporate maximum and minimum val-
ues that are more relevant for financial data. An additional post SAX processing step
using Piecewise Linear Approximation was demonstrated in [237] and applied to stock
data made available in the UCR11 time series archive [239].

Graphical methods have proved popular for motif identification in financial series.
Examples include application of a sub-series join algorithm mapped to a graph for
NASDAQ data [240]. MigrationMotif [88] also uses a Spatio-Temporal pattern mining
approach to examine a portfolio of a set of companies, a moving trajectory is plotted
on a grid, with similar trajectories identified as a motif. In [241] the K-Motif [209] al-
gorithm (highlighted previously) was evaluated and supported by a multi-dimensional
index R-tree for early abandonment, (again verified using UCR financial data). Alter-
natively, [242] employed a directed hypergraph model for Bitcoin transactions, (where
exchange data is mined for motifs) in order to identify potential laundering patterns.

The recent surge of interest in machine learning networks has also influenced motif
identification methods. Examples include [243] where S&P500 and NASDAQ data is
used in the construction of a transmission network, in which nodes are taken as local
states and links the transfer between them. In addition, Perceptually Important Points
(PIP) [244] were used to search for known financial chart patterns using a Support
Vector Machine (SVM ), where a Dynamic Time Warping (DTW ) path is used as the
training set. An initial application of network motifs to Bitcoin mixing detection was
also reported in [245].

Other notable financial motif identification approaches draw from Bioinformatics,
including the Motif Tracking algorithm[246] which is immune system inspired. Also
directly-translated methods, such as [247], where an equivalent DNA sequence is formed
based upon closing day S&P500 value movements and an alignment matrix created for
motif identification. Additionally for financial data, candlestick diagrams were used
to probe for motif patterns of Dark Cloud Cover Morphology12 (bear-market tenden-
cies) in Shanghai stock market data [89], while [249], demonstrated a thermodynamic
framework for analysis of time-varying networks based on motifs.

Time series classification by motifs has also attracted interest [79, 250–255] but
focus has now predominantly shifted to the search for specific financial patterns, so
that classification algorithms, while playing an important role, are used typically now
as adjuncts or sub-routines, [256]. Pattern matching algorithms for stock market series
largely follow template or rule-based approaches [257–260], with some hybrid methods
also [80, 261, 262]. Notable works include [78], where financial patterns are formally

11UCR is the University of California Riverside, home of both SAX [238] and the Matrix Profile
[93]. It also provides a sample time series archive at [239].

12Dark Cloud Cover is a bearish reversal candlestick pattern where a down candle opens above the
close of the prior up candle, and then closes below the midpoint of the up candle [248]. The pattern
is significant as it shows a shift in momentum from the upside to the downside.
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classified, [80, 263–265] (for financial pattern discovery) and technical analysis [266],
where abnormal motifs are examined to identify stock manipulation.

2.6.2 Forecasting

Motif identification to aid financial forecasting applications has been predominantly
reported in terms of a building block in larger algorithms. An example of this is [267],
where an Extreme Points-Clustering (EP-C ) algorithm initially detects significant mo-
tifs, with an ANN later applied to yield accurate predictions in exchange rate and crude
oil time series. Similarly FX rates are predicted [76], by applying motif discovery. Al-
ternatively, [77] use the Zigzag technical indicator to segment Forex market data and
discover motifs, then implementing a support vector machine (SVM ) for prediction.
The flag motif (or chart pattern) is utilised for stock market price forecasting using dy-
namic trading rules in [268]. Stock market prediction is considered also in [269], where
a bio-informatics approach is used to translate daily closing prices into an alignment
matrix for motif identification. Using S&P500 data in [270], trend prediction leverages
motifs in conjunction with a neural network to capture spatial structure. Notably, the
consecutive neighbourhood preserving properties of the matrix profile is also utilised
in [271], further re-enforcing its growing influence.

2.6.3 Market state identification

The application of motifs to aid classification of market state [272] is largely achieved by
recognising common patterns of information flow and transmission within financial net-
works [74, 266]. Example network motifs in finance include those of investors[273] and
banking[274]. They can also be used to identify persistence of behaviour in structural
risk[275] and portfolios[276]. Financial motifs can serve as an early warning indica-
tor for crises such as in [277], by looking at transition intensity (a novel method that
quantifies the synchronous change of network motifs in detail). Similarly, the use of
motifs in assessing solvency within the Life & Health insurance industry is considered
in [278].

Motifs can also be utilised to aid interpretation of market state by identifying
moments of similar, repeated, behaviour occurring between financial series [88, 247].
By establishing a baseline to compare against, an analyst can then verify if behaviour
of a series of interest correlates with the current norm. This analysis can be conducted
both within individual market sectors [279], or across the global market as a whole, by
comparison of individual series within suitable financial indexes such as the S&P500
[94].
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2.7 Motif Evaluation Overview

The analysis of motifs once obtained is typically conducted by human experts [92].
Considering the major effort devoted to time series motif discovery thus far, relatively
little has been published which independently (i.e. excluding domain knowledge) ex-
amines the ‘value’ or ‘significance’ of these motifs once located. Although not the main
focus of this work, we include a brief summary here for completeness.

Originally introduced by Brazma et al. in relation to DNA sequences [280], a signifi-
cance measure is defined as:

f(m, T ) →R (2.1)

where m stands for the motif being evaluated and T is a set of possibly related protein
sequences, usually called the target family or positive data.

This function returns a number that expresses how relevant or significant a motif m
is with respect to T. Generalising this approach for the analysis of motifs within other
applications, T can be considered as the target family of functionally significant motifs
within that series. For finance, therefore, this may be a set of motifs corresponding
to standard financial chart patterns such as Head & Shoulders or Cup & Handle for
example [281–283].

Figure 2.4: Motif Evaluation Technique Taxonomy: Principal techniques and their
group-dependencies [95].

Significance measures are either calculated exclusively from the motif information
itself or on how motifs relate to the underlying data series. Three main approaches to
motif evaluation originally proposed in [284–286] are Class-Based, Theoretical Infor-
mation and Mixed Measures. Class-Based measures are deterministic and calculation
does not rely upon the actual motif content, whereas Theoretical Information measures
are based on probabilistic techniques and Mixed Measures are a combination of both.
In Figure 2.4 a taxonomy diagram of motif evaluation measures is provided. For a
more detailed summary see our previous work, [94, 95].
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2.8 Motif Overview Conclusions
Overall, the evolution of motif discovery algorithms (Table 2.2 & Figure 2.2) has re-
sulted in a significant increase in efficiency, to the point where exact approaches are
now more applicable, even when dealing with large datasets and real time or streaming
data [221, 224, 287–290]. As demonstrated in section 2.6, motifs are of value in a wide
range of financial situations, but to date, none appear to draw on the MP (Matrix
Profile) for information. Given the efficiency gains for motif identification provided by
the MP, this implies that motifs contribute more information than is currently made
use of.

The recent availability of several Python & Java libraries [291–295] implementing
the MP, offer further increased potential for motif identification and analysis, as well
as opportunities for extended development for quantitative analysis and algorithmic
trading systems. To evaluate this potential in more detail, and establish the use of MP
for financial series analysis, a comprehensive examination of the applicability of the
base MP motif discovery algorithm is examined in chapter 4. However, first we will
outline the datasets used throughout, together with the core techniques incorporated
by SLIM (including the MP) in the following chapter.

Year Time/
Freq

Exact/
Approx

Algorithm
Name

Full Name Technique Used Algorithm
Characteristic(s)

2002 T Approx EMMA
Enumeration of
Motifs through Matrix
Approximation

Piecewise Aggregate
Approximation (PAA)
to create SAX

First to address the problem of
finding repeated patterns in
time series.

[193]

2002 T Approx PERUSE

Pattern Extraction
from Real-valued
sequences Using
Expectation
maximization

Expectation
Maximization
algorithm

Looks for a known pattern.
[210]

2003 T Approx
PROJECTION/
CK

Chiu and Keogh
Algorithm

Random
Projection

Built upon PROJECTION
algorithm by [208]
in bioinformatics domain.

Collision
Matrix

Allows for "Don’t Care" sections
to account for noisy data.
[190]

2006 T Approx ESAX Extended SAX SAX

Adjusts SAX by adding
two data points to incorporate
maximum and minimum values
of each segment.
Also applied to financial data.
[236]

2008 T Approx k-Motif
Random
Projection

Initially sets a small word length
(w) to identify short patterns and
then use a concatenation routine
to obtain larger motif lengths.

Collision Matrix [209]

2008 T Approx
Motif Tracking
algorithm

SAX Immune system inspired.
Symbol Matrix [246]

2009 T Approx
Migration
Motif

Spatio-Temporal
pattern mining

Each company examined
corresponds to a moving
trajectory over a two-dimensional
financial grid
(discretized size vs. discretized
price-to-book ratio)
Applied to financial data.
[88]

2009 T Exact MK
Mueen and Keogh
Algorithm

Brute Force (BF)
with early
abandoning

First to provide an exact solution
in a reasonable timeframe
compared to Brute Force.
[191]
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Table 2.2 continued from previous page

Year Time/
Freq

Exact/
Approx

Algorithm
Name

Full Name Technique Used Algorithm
Characteristic(s)

2009 T Exact DAME
Disk Aware Motif
Enumeration

Employs bottom-up
search on memory
blocks of an order line
While using a linear
bound to prune off
distance computations

"order line" created by computing
the distance of each data point
from a randomly chosen point (r)
and sorting all such distances in
ascending order.
Applicable to large data sets.

[296]

2010 T Approx MrMotif
Symbolic Aggregate
Approximation
(SAX)

Uses iSAX & Space Saving
(SS) algorithm.
Starting from a low iSAX
resolution
and then refined to higher
resolutions.
[92, 213, 214]

2010 T Approx SEQUITER SAX

Grammar based algorithm
operating on SAX strings
(derived from [219])
Repeated sub-sequences are
replaced by a grammatical rule
that generates the subsequence.
[218]

2010 T Approx AMG
Adaptive Motif
Generation

Vector Suffix Tree
Candidate motifs are generated
then refined to detect desired
patterns using a Time lag Matrix.

Time lag Matrix [297]

2011 T Exact Top k-Motif
Generalised MK
algorithm

Where MK corresponds to the
case of finding
a single motif (i.e. k = 1).
[225]

2011 T Approx VMLD
Variable Motif
Length Discovery
Algorithm

SAX
Eliminatesneed for predefined
sliding window
length value.

MK with sliding
window

Returns an exact solution to the
variable-length motif discovery
problem.
[216]

2012 T Approx kBMD
K-Best Motif
Discovery

Extension of
VMLD

k-Best Motif Discovery (kBMD).
Extension of VMLD above.
[229]

2013 T Exact MOEN Motif Enumeration
Smart Brute Force
(SBF)

Adjustment of boundary conditions.
[228]

2013 T Approx PLMD
Proper Length Motif
Discovery Algorithm

kBMD Continuation of kBMD above.

VMLD
Efficiency improved using an
early termination technique.
[226]

2015 T Approx MDLats
Motif Discovery
method for Large-
scale Time Series

SAX

Similar in structure to other
discovery methods but developed
using Hadoop
for scalability.

Random
Projection [298]
Euclidian distance
DTW

2015 F Approx SIMD
Shift-Invariant
Feature Extraction
for Motif Discovery

Quad Tree Complex
Wavelet Packet
(QT-CWP)

Applied to time and scale shifted
data
[299]

2015 T Exact
Quick
Motif

SBF Minimum of twice faster than
MK.

MK Also scalable.
Hilbert R-tree

[227]
Minimum bounding
rectangle (MBR)
pairs

2016 T Approx MDM
Multi Dimensional
Motif

SAX Applied to multidimensional data.
SEQUITER [221]

2016 F Exact MASS
Mueen’s Algorithm
for Similarity Search

Fast Fourier
Transform (FFT)

Uses the Fast Fourier Transform
(FFT) to calculate the dot products
between a query and all
sub-sequences of the time
series

Dot Product
Basis of the Matrix profile STAMP
& STOMP algorithms.
[230, 231]
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Table 2.2 continued from previous page

Year Time/
Freq

Exact/
Approx

Algorithm
Name

Full Name Technique Used Algorithm
Characteristic(s)

2016 T Approx STAMP

Scalable Time
series
Anytime Matrix
Profile.

Matrix Profile
Creates two meta time series, the
matrix profile and the matrix profile
index.

Matrix Profile
Index

These annotate a time series TA
with the distance and location of all
its sub-sequences, nearest
neighbours in itself or another time
series.
These two data objects explicitly or
implicitly contain the answers to
many time series data mining tasks.
[231]

2017 T Approx STOMP
Scalable Time series
Ordered-search
Matrix Profile

STAMP

Extension of STAMP to large
datasets.
STAMP evaluates distance profiles
in a random order (allowing for
anytime behaviour) while
STOMP performs
an ordered search.
Graphic Processor Unit added to
improve performance. [300]

2017 T Approx
DP
SEQUITER

Distance
Propagation
Sequitur

Adaptive Symbolic
Aggregate
approXimation Forest
(aSAX-Forest)

Grammar based algorithm,
extension of [218].

Distance-Propagation
Sequitur
(DP-Sequitur),

[220]

2018 T Exact VALMOD
Variable Length
Motif Discovery

Matrix Profile Exact solution returning all motifs
within a given range of lengths.

Lower Bound
Distance Profile

[232]

2019 T Approx HIME
hierarchical-based
motif enumeration

FastSAX
Finds all motifs greater than a
minimum motif length l
Highly Scalable

Induction graph

Also includes description of
HIME algorithm with numerosity
reduction (HIME-NR).
[223]

Table 2.2: Named motif identification algorithm summary.
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Materials & Methods

3.1 Introduction

In this Materials & Methods chapter, we first describe the datasets used for concept
demonstration throughout, along with additional data used for matrix profile series
analysis (chapter 4), and case studies considered later in chapter 7. We then summarise
measures utilised to evaluate the results of our experiments before shifting focus to a de-
tailed description of the core techniques that underpin the SLIM algorithm. These are
Symbolic Aggregate Approximation (SAX), the Minimum Description Length (MDL)
principle and the Matrix Profile (MP). The individual properties of these techniques
that are of importance to SLIM are highlighted and discussed, providing a foundation
for its introduction in chapter 5.

Materials

3.1.1 Dataset Summary

As the primary focus of this thesis is on applications of motif identification and analysis
in financial series, naturally the majority of the datasets considered are also financial
in nature. In order to illustrate the challenging aspects of financial series analysis
and provide relevant use-cases, wherever possible, real world financial data is utilised
throughout the text with the use of synthetic series kept to a minimum. Example
applications relative to each dataset are also given, particularly when demonstrating
and discussing concepts within the text, further highlighting the practical approach of
this analysis.

The majority of the datasets used are obtained from Yahoo Finance [301], an open
source that publishes current and historical financial series data at the daily level. Due

25



Materials & Methods

to the proprietary nature of many financial series1, analysis at a more granular intra-
day level is not possible, as unfortunately access to these series is beyond our means.
An exception to this is the Tick-Level Cryptocurrency data examined in the case study
of section 7.4.

In order to maintain consistency throughout, the S&P500 was chosen as a repre-
sentative financial series for examination. It is the main dataset considered in this
thesis and therefore used in all chapters across the text. Not only when investigating
the financial properties of the MP, but also in the detailed explanation of SLIM and
additional case studies. The S&P500 is a suitable choice in this regard as it allows an
individual series to be examined, which also represents behaviour of the global finan-
cial market. When examining the volatility properties of SLIM using the S&P500, the
natural benchmark for comparison is that of the VIX, which also features prominently
in chapter 6.

For convenience, a summary of all datasets used is shown in Table 3.1 with addi-
tional detail, including plots, made available in Appendix A. Of additional note is that
no pre-processing step or cleaning of the data was carried out. We are using the raw
series as input to both the Matrix Profile and SLIM algorithms throughout, with the
exception of conversion to returns in some cases.

3.1.2 Infrastructure Summary

Hardware

All experiments were conducted on a laptop running an Intel ™Core i7-1065G7 CPU
@1.5 GHz with 16 GB of RAM and a 16 TB solid state disc drive.
Any experiments where performance figures are quoted were collected while this laptop
was executing under the Windows ™11 Pro2 64 bit Operating system.

Software

All development and experiments was carried out using Matlab [173] software, in-
cluding plots unless otherwise stated. Additional functions made available within the
Matlab Financial Toolbox [177] are also used in the SLIM case studies carried out in
chapter 7.

Any written publications, (including this thesis) were constructed using the online
LATEXeditor Overleaf [304].

1In practice many key financial series are published by private companies such as Bloomberg [302]
and Refinitiv[303] (formerly Reuters). These offer real time feeds and granular historical data, along
with market insights and news to other financial institutions for significant fees.

2While performance values were obtained while this machine was running the Windows ™11
operating system all scripts were originally developed under Windows™10 64 bit Operating system.
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Primary Datasets

Series Name Date From Date To File
Type

Disc Size
(kb)

Number of
Elements

Measurement
Frequency

S&P500 03/01/1928 04/03/2019 .xlsx 628 22903 Trading Day
VIX 02/01/1990 14/09/2022 .xlsx 759 8241 Trading Day
Synthetic
Motif Side
Demonstration

01/01/2000 17/06/2002 .xlsx 170 900 Daily

Matrix Profile Datasets

Series Name Date From Date To File
Type

Disc Size
(kb)

Number of
Elements

Measurement
Frequency

Synthetic Matrix
Profile Motif
Demonstration

01/01/2000 20/08/2001 .xlsx 101 599 Daily

Synthetic Matrix
Profile Discord
Demonstration

01/01/2000 20/08/2001 .xlsx 76 599 Daily

Microsoft 13/03/1986 23/10/2019 .xlsx 149 8475 Trading Day
AMD 17/03/1980 23/10/2019 .xlsx 163 9988 Trading Day
Cisco 16/02/1990 23/10/2019 .xlsx 137 7480 Trading Day
CitiGroup 30/10/1986 04/03/2019 .xlsx 231 8151 Trading Day
Merck & Co 17/03/1980 23/10/2019 .xlsx 191 9989 Trading Day
IBM 17/03/1980 23/10/2019 .xlsx 166 9989 Trading Day
Pfizer 17/03/1980 22/10/2019 .xlsx 170 9988 Trading Day
Walt Disney 17/03/1980 04/03/2019 .xlsx 195 9826 Trading Day

SLIM Case Study Datasets

Series Name Date From Date To File
Type

Disc Size
(kb)

Number of
Elements

Measurement
Frequency

DJI 03/01/2006 29/12/2006 .xlsx 88 252
(x 31 Series) Trading Day

BitCoin Daily
All Years 17/09/2014 26/02/2022 .xlsx 169 2721 Trading Day

BitCoin Tick
Level December
2012

2017-12-01 00:00:00:000 2017-12-31 23:59:59:565 .txt 731,084 17483570 Tick Level

OPSD Germany
2015 01/01/2015 00:00 31/12/2015 23:00 .xlsx 160 8761 Hourly

OPSD Germany
2016 01/01/2016 00:00 31/12/2016 23:00 .xlsx 333 8785 Hourly

OPSD Germany
2017 01/01/2017 00:00 31/12/2017 23:00 .xlsx 287 8761 Hourly

OPSD Germany
2018 01/01/2018 00:00 31/12/2018 23:00 .xlsx 241 8761 Hourly

OPSD Germany
2019 01/01/2019 00:00 31/12/2019 23:00 .xlsx 196 8761 Hourly

OPSD Germany
2020 01/01/2020 00:00 30/09/2020 23:00 .xlsx 122 6577 Hourly

OPSD UK 2015 01/01/2015 00:00 31/12/2015 23:00 .xlsx 378 8735 Hourly
OPSD UK 2016 01/01/2016 00:00 31/12/2016 23:00 .xlsx 331 8701 Hourly
OPSD UK 2017 01/01/2017 00:00 31/12/2017 23:00 .xlsx 286 8758 Hourly
OPSD UK 2018 01/01/2018 00:00 31/12/2018 23:00 .xlsx 240 8761 Hourly
OPSD UK 2019 01/01/2019 00:00 31/12/2019 23:00 .xlsx 193 8704 Hourly
OPSD UK 2020 01/01/2020 00:00 30/09/2020 23:00 .xlsx 121 6751 Hourly
OPSD Ireland
2015 01/01/2015 01:00 31/12/2015 23:00 .xlsx 370 8692 Hourly

OPSD Ireland
2016 01/01/2016 00:00 31/12/2016 23:00 .xlsx 322 8704 Hourly

OPSD Ireland
2017 01/01/2017 00:00 31/12/2017 23:00 .xlsx 277 8704 Hourly

OPSD Ireland
2018 01/01/2018 00:00 31/12/2018 23:00 .xlsx 231 8745 Hourly

OPSD Ireland
2019 01/01/2019 00:00 31/12/2019 23:00 .xlsx 185 8761 Hourly

OPSD Ireland
2020 01/01/2020 00:00 01/10/2020 01:00 .xlsx 108 6180 Hourly

Table 3.1: Summary of times series datasets utilised in this thesis. Further detail
including plots and references for each source are also made available in Appendix A.
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Methods

3.2 Time Series Similarity Measures

In order to obtain a quantitative value for the level of similarity between time series,
or series sub-sequences, some form of measure is required. This is achieved through
the use of a distance, or similarity, measure to assign a numerical value of correlation
levels between series. Results are interpreted either within a given range, through the
use of a correlation co-efficient, or with the premise that a larger distance value ob-
tained between series indicates that they are further apart (i.e. less similar). There are
numerous forms of distance measures in the literature whose properties are applicable
in particular scenarios, such as Manhattan, Hamming and Minkowski distance for ex-
ample [305, 306]. In this thesis we utilise three main similarity measures throughout
for comparison, namely Euclidean distance, Pearson correlation and Dynamic Time
Warping (DTW ) distance, each of which is outlined further below.

3.2.1 Euclidean Distance

Euclidean distance is perhaps the most ubiquitous distance measure, often used as it is
intuitive and readily applicable in a wide variety of scenarios. For example Euclidean
distance is the underlying measure used to rank pairwise distance values in the Matrix
Profile (MP) algorithm, discussed further in section 3.4.3.

Euclidean distance is simply a straight line distance between two points or set of
points on a plane. Therefore if we wish to compare two time series of length N (as
defined in 2.4.1) the Euclidean distance D is given as (adapted from [307]):

D(A, B) ≡

√√√√ N∑
i=1

(Ai − Bi)2 (3.1)

where A and B are time series as introduced previously in definition 2.4.1 (section 2.4),
i.e. A = a1, a2, ..., ai, ..., an and B = b1, b2, ..., bi, ..., bn and N = n

3.2.2 Correlation

A correlation coefficient is a statistical measure of the strength of association between
two variables [308–310]. The most popular correlation measure is the Pearson coeffi-
cient that measures both the strength and direction of correlation. Pearson coefficients
range from +1 to -1, with +1 representing a positive correlation, -1 representing a
negative correlation, and 0 representing no linear relationship.
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If each variable has N scalar observations, then the Pearson correlation coefficient ρ is
defined as [18, 309, 311]:

ρ(A, B) = 1
N − 1

N∑
i=1

(Ai − µA

σA

)(Bi − µA

σB

) (3.2)

where µA and σA are the mean and standard deviation of series A, respectively, and
µB and σB are the mean and standard deviation of series B. The correlation coefficient
can also be expressed in terms of the covariance of A and B [309, 312]:

ρ(A, B) = cov(A, B)
µAσB

(3.3)

where cov(A, B) is given by:

cov(A, B) = 1
N − 1

N∑
i=1

(Ai − µA)∗(Bi − µB) (3.4)

The Matlab function used for calculating the Pearson coefficient throughout this
thesis is called ‘corrcoef ’ [311], producing a correlation coefficient matrix. As series A

and B are are directly correlated to themselves, the diagonal entries of this matrix will
by default have a value of 1, with correlation coefficients values contained along the
off-diagonal. When interpreting these values, a high degree of positive correlation is
considered for readings that lie in the range of 0.5 to 1. A moderate degree is assigned
to values between 0.3 and 0.49, with a low degree of correlation for values below 0.29
[313]. Here we have chosen to use the Pearson coefficient to quantify synchrony between
time series sub-sequences of equal length, as identified by the MP

3.2.3 Dynamic Time Warping

Dynamic Time Warping (DTW ), is a technique originating within the speech recogni-
tion community [314], that is also used to compare financial time series sub-sequences
of unequal length [315–317]. This is achieved through a non-linear mapping of one time
series to another by minimising the distance between the two. Thus allowing similar
shapes to be matched between sequences, even if they are out of phase in the time axis
[318–320].

Given two time series, Q and C, of length n and m, respectively, where:
Q = q1, q2, ..., qi, ..., qn and C = c1, c2, ..., ci, ..., cm

To align these sequences using DTW, an n-by-m matrix is first constructed where the
(ith, jth) element of the matrix contains the distance d(qi, cj) between the two points
qi and cj (i.e. d(qi, cj) = (qi − cj)2. Each matrix element (i, j) then corresponds to the
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alignment between the points qi and cj [318]. This matrix can then be used to identify
a warping path.

A warping path W is a contiguous set of matrix elements that defines a mapping
between Q and C [318]:

W = w1, w2, ..., wk, ..., wK (3.5)

where max(m, n) ≤ K < m + n − 1 and the kth element of W is wk = (i, j)k

This warping path is also subject to a set of conditions [318]:

• Boundary: The path must start and finish in diagonally opposite corner cells
of the matrix i.e. w1 = (1, 1) and wK = (m, n)

• Continuity: This restricts the allowable steps in the warping path to adjacent
cells (including diagonally adjacent cells). i.e. Given wk = (a, b), then wk − 1 =
(a′, b′), where a − a′ ≤ 1 and b − b′ ≤ 1

• Monotonicity: This forces the points in W to be monotonically spaced in time.
i.e. Given wk = (a, b), then wk − 1 = (a′, b′), where a − a′ ≥ 0 and b − b′ ≥ 0

There are exponentially many warping paths that satisfy the above conditions. How-
ever, we are only interested in the path that minimises the warping cost:

DTW (Q, C) = min


√√√√ K∑

k=1
wk (3.6)

In this thesis whenever a numerical comparison of time series sub-sequences of
unequal length is required, the Matlab ‘dtw’ [321] function is used to obtain a DTW
distance value. When reading these values, a lower DTW distance implies a closer
match3.

As the SLIM algorithm (introduced in chapter 5) also provides insights into the
volatility properties of the input series, it is necessary to examine the use of volatility
measures in the context of financial time series analysis. These measures are considered
in the following section.

3.3 Financial Volatility Measures

Volatility can be broadly described as the measurement of anything that is changeable
or variable [323, 324]. In Finance, volatility refers to the amount of uncertainty or risk

3Note: As per [211, 322], all series are first normalised before a DTW distance value is calculated,
unless otherwise stated.
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related to the amplitude of change in a security’s value [325–327]. It is a statistical
measure of the dispersion of returns for a given security or market index [323, 324, 326,
327], with higher volatility values considered to be of greater risk.

There are many measures used for volatility by financial analysts, such as Beta
[328–331], which is an actual (or realised) volatility measure of an asset relative to the
overall market, given by [332, 333]:

βi = ( σi

σM

)(ri,M) = cov(Ri, RM)
σ2

M

(3.7)

where cov(Ri, RM) is the covariance between the return on asset i and the return
on the market portfolio M

Other common financial volatility measures include a range of technical indicators
based upon the Simple and Exponential Moving Average calculations:

• Simple Moving Average:
Simple Moving Average (SMA) is a technical indicator that can aid in determining
if an asset price will continue or if it will reverse a bull or bear trend. It is an
arithmetic moving average, given as [334]:

SMA = A1 + A2 + . . . + An

n
(3.8)

where An is the price of an asset at period n and n is number of total time periods

SMA assigns an equal weighting to all values, whereas the EMA applies a higher
weighting to recent more recent measurements.

• Exponential Moving Average:
Exponential Moving Average (EMA) applies a weighting to recent values, which
are considered to be more relevant. As new data carries greater weight, the EMA
responds more quickly to price changes than SMA [335]. The EMA is calculated
as follows [336]:

EMA = Price(t) × k + EMA(y) × (1 − k) (3.9)

where t is today, y yesterday, N is number of total time periods in EMA mea-
surement window and the smoothing factor k is given as k = 2 ÷ (N + 1)
See here for a full EMA explanation [337]
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• Bollinger Bands:
Bollinger Bands are a visual technical indicator, originally developed by John
Bollinger [338]. They consist of a combination of upper and lower bands, indicat-
ing a shaded region that is typically ±2 standard deviations from a 20-day SMA
of an input time series [339–341].

By combining these two elements, Bollinger Bands capture both trend and volatil-
ity, making them a useful tool to traders to identify oversold or overbought signals
within financial time series. As these bands come close together (i.e squeeze) it is
interpreted as a Signal of low volatility. If the input series value touches the up-
per Bollinger Band, it serves as an indication that the asset may be overbought,
and vice-versa for oversold.

• Average True Range (ATR):
Average True Range (ATR) is a price volatility indicator showing the average
variation of an asset value within a given time period [342]. Again treated as
moving average, ATR is calculated by [343]:

ATR = PriorATR(n − 1) + TR

n
(3.10)

where: n is number of total time periods in the ATR measurement window and
TR is the True Range value, obtained from the maximum value of one of the
three following terms:

TR = Max
[
(H − L), | H − Cp |, | L − Cp |

]
(3.11)

where:

H = Today’s high

L = Today’s low

Cp =Yesterday’s closing price

Max = Highest value of the three terms

If there is no PriorATR value available for use in equation 3.10, then it can be
obtained from the following formula:

( 1
n

)
n∑

i=1
TRi (3.12)

where:
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TRi = True Range value calculated for day i (as per equation 3.11)

n = Number of total time periods

• Keltner & Donchian Channels:
Similar to Bollinger bands, Keltner & Donchian channels are volatility-based
regions that are placed upon the plot of an asset’s price in order to determine
the direction of a trend.

Donchian channels consist of an upper and lower band, along with average
middle line. These are based upon max & min values within a prior n periods as
follows [344]:

Upper band: Highest price in prior n periods

Lower band: Lowest price in prior n periods

Middle line: (Upper band – Lower band)/2

Keltner channels again utilise three bands. However, in this case they are
based upon EMA and ATR values calculated within n number of total time
periods [345]:

Upper Band = EMA + (ATRm × ATR)

Lower Band = EMA − (ATRm × ATR)

Middle Line = EMA

ATRm = ATR multiplier value4

These volatility and technical analysis measures are often overlaid on a time series
of interest using visualisation techniques as described previously in 2.3. Here, when
providing numerical values for comparison and validation we focus on two volatil-
ity measures throughout, namely Standard Deviation (stDev) as a measure of actual
volatility, and the VIX as a measure of implied (or future) market volatility. This deci-
sion was taken as as they are the most commonly used measures by financial analysts,
where the VIX is regarded as an overall benchmark for implied volatility in the stock
market and stDev a primary statistical measure.

In this thesis stDev is used for validation of SLIM volatility analysis measurements,
where we examine compression rates obtained during the transformation of SAX to
MDL-SAX series representations by SLIM and associate them to the volatility level
of a given input series. As stDev is a benchmark mathematical measure of volatility,
this is a valid basis of comparison for SLIM volatility measurement. We utilise the
VIX volatility measure for comparison in cases where SLIM volatility analysis of the

4Common ATR multiplier values utilised are 1.5 or 2 [345, 346].
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S&P500 is examined as an analogue of the wider stock market. As the VIX is based
upon underlying S&P500 data, this is also a valid comparison. See section 3.3.2 below
for more details.

3.3.1 Standard Deviation (stDev)

Financial volatility is measured from the standard deviation or variance between re-
turns from that same security or market index [347, 348]. A common statistical mea-
sure, Standard Deviation (stDev) is the square root of the variance. Or more formally,
for a finite-length vector A made up of N scalar observations, the standard deviation
S is defined as [349–351]:

S =

√√√√ 1
N − 1

N∑
i=1

(Ai − µ)2 (3.13)

where µ is the mean of A: µ = 1
N

∑N
i=1 Ai

Here as we are using Matlab within our experiments this formula is implemented by
the ‘std’ function [352] throughout.

3.3.2 CBOE Volatility Index (VIX Index)

Among the most influential financial volatility measures is the VIX index, which is
published by the Chicago Board Options Exchange (CBOE) [118, 353]. The VIX is
a measure of implied volatility of the S&P500 (looking 30 days in advance), and is
commonly referred to as the fear index. The importance of the VIX as a financial
volatility measure stems from the influence of the S&P500. As the S&P500 is con-
sidered the single best gauge of the entire market [354–359], it is widely studied with
implied volatility aspects of this index acting as an analogue of future market volatility.

The VIX is calculated using standard and weekly S&P500 (i.e. SPX 5 options) that
are listed for trading on the CBOE. Standard SPX options expire on the third Friday
of each month and weekly SPX options expire on all other Fridays. Only SPX options
with more than 23 days and less than 37 days to the relevant Friday SPX expiration
date are used. These SPX options are also weighted to yield a constant maturity 30-
day measure of the expected volatility of the S&P500 Index, as per the generalised
VIX Index calculation formula [353, 362]:

σ2 = 2
T

∑
i

∆Ki

K2
i

eRT Q(Ki) − 1
T

[
F

K0
− 1

]2

(3.14)

5Note: SPX is the stock ticker symbol for the S&P500 [360]. A stock ticker symbol is simply an
abbreviation of the company name [361].
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where

σ = V IX
100 ⇒ V IX = σ × 100

T = Time to expiration

F = Forward index level derived from index option prices

K0 = First strike below the forward index level, F

Ki = Strike price of the ith out-of-the-money option:

A call if Ki > K0

A put if Ki < K0

Both put and call if Ki = K0

∆Ki = Interval between strike prices, i.e. half the distance between the strike on
either side of Ki:

∆Ki = Ki+1−Ki−1
2

R = Risk-free interest rate to expiration

Q(Ki) = The midpoint of the bid-ask spread for each option with strike Ki

In addition to describing the time series similarity and volatility measures that we
employ in this thesis, we must also examine the underlying techniques and algorithms
that SLIM utilises. These are discussed in the following sections.

3.4 SLIM : Underlying Techniques

The SLIM algorithm, introduced in chapter 5, can provide an extension to improve
the flexibility of motif side-length match as well as additional series insight. To do so it
relies on several core components that underpin its functionality. These are Symbolic
Aggregate Approximation (SAX), the Minimum Description Length (MDL) principle
and the Matrix Profile (MP). In the remaining sections of this chapter we summarise
these underlying techniques, with particular reference to the properties that are relevant
to the implementation of SLIM.

3.4.1 Symbolic Aggregate Approximation (SAX)

When transforming input time series data into a symbolic string, SAX [193] has the
capability to reduce the dimensionality of time series (an important consideration given
computing constraints at the time) while remaining indexed to the original series by
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a lower-bounding distance measure [211, 238]. SAX has proven to be a particularly
effective tool for motif discovery, creating strings that can be easily searched for re-
peated symbols (or motifs).

In addition to the previous time series definition 2.4.1 (section 2.4), SAX relies upon
the following basics, [97]:

Definition 3.4.1. A SAX string Ĉ, is a symbolic representation of a time series
Ĉ = Ĉ1, Ĉ2, ..., Ĉw assigned to a Piecewise Aggregate Approximation reduction of T ,
from n to w dimensions C = C1, C2, ..., Cw (adapted from [193]). Thus w is the length
of symbolic representation (i.e. no. of piecewise segments) where w ≪ n.

In Piecewise Aggregate Approximation (PAA) [363, 364], an input series is first
normalised and broken into a user-provided number of horizontal (or word) segments
w. The choice of w determines the length of the original input series that each symbol
represents, and thus the level of dimensionality reduction obtained. An average of the
input series values within each segment is taken and a symbol then assigned.

The symbol value intervals (i.e. vertical segment size or break-points) are calculated
according to the equal assignment of area under a Gaussian curve using the following
definition:

Definition 3.4.2. Break-points are a sorted list of numbers B = β1, ..., βa−1 such that
the area under a N(0, 1) Gaussian curve from βi to βi+1 = 1

a
(β0 and βa are defined as

−∞ and ∞, respectively), while a is the alphabet size [193].

Thus the combination of the word and alphabet size chosen when applying SAX to
an input time series will dictate the level of dimensionality reduction and granularity
of symbolic representation obtained. It is these properties that are exploited by our
SLIM algorithm discussed further in chapter 5. Figure 3.1 illustrates this transforma-
tion process.

Note: symbols can be alphanumeric, producing SAX strings such as bacbc for exam-
ple or 21323, as shown in Figure 3.1.
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Figure 3.1: Translation of a sample raw series into a symbolic string using Symbolic
Aggregate Approximation (SAX), adapted from [365]. Break-points for symbol desig-
nation are shown as brown horizontal lines. Green lines indicate average series values
within a series segment (split by black vertical lines).

The limitation of SAX is the averaging process [366]. Although sections of the orig-
inal series may display different behaviour, division into segments and averaging means
that some segments may return similar values and thus be inadvertently mapped to the
same symbols. In consequence, numerous versions of SAX have evolved that improve
and tailor the technique [366–369]. Notable examples include iSAX, which applies an
indexing technique that is fast and scalable [212] and Symbolic Fourier Approximation
(SFA) that introduces a symbolic representation based on the frequency domain [370].
Also the Extended SAX [236], which allows an adjustment of word locations based upon
Perceptually Important Points, in order to improve accuracy of financial series approx-
imation. For a comprehensive overview of SAX extensions and additional detail see
[238].

SAX Alphabet Size Considerations

In Figure 3.2 we illustrate two SAX representations of a daily S&P500 input series,
taken over the time range of January 2008 to January 2010. The first series designated
‘Keogh SAX ’ was obtained by using sample SAX Matlab code, made freely available
at [238]. The second series entitled ‘TSLearn SAX ’ utilised an open source Python
library called TSLearn [371], to create an alternative SAX representation for validation.
In Figure 3.2b a higher alphabet size of 200 was used to create the SAX representations.
This necessitated a small adjustment to the original ‘Keogh’ Matlab code, where
additional break-points were added to an internal lookup table6, in order to allow the
use of an increased alphabet size range.

6Within the ‘Keogh’ Matlab code an internal lookup table of pre-calculated SAX break-points
is used. This was originally given for a maximum alphabet size of 20. However as SLIM requires a
higher SAX alphabet range, extra values were added.
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Figure 3.2: SAX representations of S&P500 series data January 2008–January 2010:
(a) Using a SAX alphabet size of 20 and (b) a SAX alphabet size of 200.

Examining multiple SAX representations of the same input series can serve to
illustrate the improved accuracy achieved by an increase in SAX alphabet size7. This
is illustrated in the tighter (less ‘square’) SAX approximation that captures the sample
input S&P500 series features more accurately in Figure 3.2b, with an alphabet size of
200, as opposed to that of 20 in Figure 3.2a. However there is a cost paid in terms of
computational resources for the use of this increased alphabet size. Historically, in the
original SAX use cases considered, its dimensionality reduction properties were most
desired. The choice of lowest alphabet and word size inputs of SAX were preferable, in
order to remain within the computational memory limitations of the time, especially
for large series. For example in [211], it was found that an alphabet size of 5-8 offered
a reasonable compromise between SAX representation bounds and memory required.

However, it should be noted that the use of SAX within the SLIM algorithm, as
discussed later in chapter 5, is not carried out with the goal of reducing the dimen-
sionality of the input series. Instead, within this work we leverage the discretization
properties of SAX by creating representative SAX strings from financial time series.
These SAX representations then serve as the basis for further motif identification and
analysis steps, while introducing increased length flexibility. This flexibility is achieved
through the application of the Minimum Description Length (MDL) principle. As
such the alphabet size choice when creating SAX string representations within SLIM
is made in relation to MDL considerations, rather than dimensionality reduction. Here
we will use alphabet size ranges that are significantly higher than those originally con-
sidered in [211]. Unless stated otherwise, we will also set the word size8 (w) parameter

7Assuming that the word size parameter (w) required by SAX also remains constant.
8The word size (w) parameter of SAX controls the number of horizontal input series elements

that each SAX symbol represents.

38



Chapter 3

of SAX equal to that of the original input series by default i.e. implementing a 1:1
match between SAX and input series elements.

Figure 3.3 illustrates the same S&P500 series data and corresponding SAX repre-
sentations as Figure 3.2, with horizontal lines occurring at calculated SAX break-point
values also plotted in order to illustrate their distribution. In Figure 3.3a, the break-
point distribution is shown to centre around the mid-point of the normalised input
series values, an expected result as they are calculated such that the area under a
Gaussian curve is equal. This is an important feature as it assures that the symbols
assigned by SAX are equiprobable. However, this distribution also leads to a reduced
vertical (or value) range representation of the SAX symbols, occurring at the mid-point
of the input series values (due to the increase in granularity).
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Figure 3.3: SAX representations of S&P500 series data January 2008–January 2010
as Figure 3.2 however now inclusive of horizontal lines that represent the coverage of
break-points (a) Using a SAX alphabet size of 20 and (b) a SAX alphabet size of 200.

Conversely, the SAX symbols at the extremities of the input series values, also
represent a greater input series value range. This can lead to some unfavourable effects
when considering localised volatility regions of SAX series representations (as discussed
in section 6.3.1). However this effect can be mitigated somewhat by improving the
granularity of the value range represented by the SAX symbols through an increase in
SAX alphabet size, as shown in Figure 3.3b.

Within the SLIM algorithm, SAX is a core component, translating an input series
into a discrete set of values upon which further steps can then be carried out. One such
step is compression of a SAX string using the Minimum Description Length (MDL)
principle, which is outlined briefly in the following section.
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3.4.2 Minimum Description Length (MDL)

The Minimum Description Length (MDL) principle[372] holds that the best explana-
tion, given a limited set of observed data, is the one that permits the greatest com-
pression of this data [373]. MDL has previously featured in motif discovery algorithms
in the literature, such as the Sequitur algorithm [218, 219], mentioned earlier, which
allows ‘Don’t Care’ sections to be incorporated in a grammar-based approach to motif
discovery, in order to filter data noise. Additionally, in [374], an MDL pattern detection
algorithm is implemented to identify motifs in multi dimensional data.

In our work, MDL is applied to SAX series representations in order to highlight
regions of stability and volatility, as well as achieve an element of side-length flexi-
bility when identifying motifs. This extension improves existing pattern recognition
techniques in financial series for traders and analysts, by identifying similar behaviour
occurring over differing time horizons. However, first, we will consider the final com-
ponent of SLIM, namely the matrix profile.

3.4.3 The Matrix Profile

A novel algorithm, that efficiently identifies time series motifs and discords (i.e. mis-
matches), the MP (Matrix Profile) is now considered the state of the art for motif
discovery and many time series analysis tasks [375–380]. It has also inspired a wide
variety of differing implementations within the literature, each with their own strengths
(see summary Table B.1, Appendix B). The main advantages of the matrix profile
algorithm are that it is robust, scalable and computationally efficient [381]. For a more
comprehensive summary and further information on the MP (including extensions) see
[93].

The backbone of the MP is Mueen’s Algorithm for Similarity Search (MASS)[230]
which is a hyper-efficient method for known time series sub-sequence search. The al-
gorithm requires just O(nlogn) time by exploiting the Fast Fourier Transform (FFT )
to calculate a dot product between the query and all sub-sequences of the time series
[382]. Thus MASS allows Euclidean distances for the entire series to be calculated in
a linear timeframe, returned in the form of a Distance Profile (D) of the query (Q)9.

Building upon previously outlined time series and sub-sequence definitions10, a distance
profile (D) is defined as [300]:

Definition 3.4.3. A distance profile Di of time series T is a vector of the Euclidean
distances between a given query sub-sequence Ti,m and each sub-sequence in time series

9While incorporated as a sub-routine in the MP algorithm, individual MASS implementations are
also freely available in Python[383, 384] and C++[385].

10See definitions 2.4.1 & 2.4.2 in section 2.4.
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T . Formally, Di = [di,1, di,2, . . . , di,n−m+1], where di,j(1 ≤ i, j ≤ n−m+1) is the distance
between Ti,m and Tj,m.

The MP is formed by applying a sliding window (of user-provided length m) in
which MASS is utilised to efficiently calculate the pairwise Euclidean distance to all
other possible sub-sequence combinations i.e. a Distance Profile. Each distance profile
calculated as the sliding window moves across the input series can then be stacked
to create a Distance Matrix. The Matrix Profile (MP) is then taken as the smallest
non-trivial distance obtained from each distance profile, in effect storing the value of
the nearest neighbour distance. This is defined as [300]:

Definition 3.4.4. A matrix profile P of time series T is a vector of the Euclidean
distances between each sub-sequence Ti,m and its nearest neighbour (closest match) in
time series T . Formally, P = [min(D1), min(D2), . . . , min(Dn−m+1)], where Di(1 ≤
i, ≤ n − m + 1) is the distance profile Di of time series T .

The use of the term non-trivial distance here is crucial. In addition to ignoring
self-matches, where by default the Euclidean distance value obtained will be 0, the MP
algorithm also implements an exclusion zone principle where a range (of near 0 distance
values) either side of the current sliding window location is ignored11. This allows trivial
matches to be excluded from the MP results by default [191]. Additionally, in order to
reduce the spatial complexity of the MP algorithm (to O(n)), not all values of the full
Distance Matrix are required. In practice only the minimum values of each Distance
Profile (i.e. the MP itself) is recorded.

The base forms of the MP algorithm are the Structured Ordered Matrix Profile
(STOMP)[300], which is more scalable but must run in its entirety before results are
obtained, and the Structured Anytime Matrix Profile (STAMP)[231], which trades some
efficiency in order to calculated the MP in an anytime fashion. STAMP allows users
to obtain meaningful results, even for large datasets, by terminating MP creation
as initial results converge to an approximate solution, without having to wait for a
complete result to be returned.

11The exclusion zone range implemented by the MP is set relative to the window size (i.e. subse-
quence) length given by the user. Thus, the larger the window size provided, the larger the exclusion
zone will be. Although it can be configured if necessary by the user, a default value of iś(m/2) is
used[231].
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Matrix Profile Properties

The principal advantages of the MP algorithm for financial applications is that it is
inherently efficient and flexible. As financial data can take many forms with differing
properties and requirements depending upon the use case, the suite of MP algorithms
now available provide significant strengths.
In summary the main advantages of the MP are [93, 231, 382] that it:

• Returns an exact solution for motif discovery, providing no false positives or
incorrect dismissals.

• Requires only one input parameter (sub-sequence length m).

– Many other motif discovery algorithms require a similarity/distance thresh-
old and some tuning of input parameters.

• Has a time complexity that is constant in series length.

– Thus, it can be constructed in a deterministic timeframe, an important
consideration for time-sensitive financial applications.

• Incorporates flexibility.

– No assumptions are made about the underlying data.

– Although the exact form of the MP algorithm (STOMP) is scalable, using
STAMP results can also be obtained in an anytime fashion. Thus allowing
ultra-fast approximate solutions.

– It is incrementally maintainable providing the opportunity to effectively
maintain exact joins on streaming data.

For an input time series (with a user-provided sub-sequence length m), the MP algo-
rithm returns four results. These are [93, 231, 382]:

• Matrix Profile Index (MPI )

– For every index i of the input series, the MPI contains a pointer to another
index j (in the original series) indicating the start location of the similar
behaviour pattern.

i.e. the MPI provides the location of the closest match of point i in the input series

• Matrix Profile (MP)

– For every index in the examined series, the MP contains a record of the Z-
normalised Euclidean distance to the nearest neighbour given by the MPI.
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– This MP series can easily be examined for motif & discord locations.

– Zero distance implies exact match.

i.e. the MP provides the distance value of the closest match of point i in the input
series

• Motif Index (Mi)

– Mi records the start location index, in the input series, of the sub-sequence
that has the lowest distance value of the MP, i.e. the closest match or
‘classical’ time series motif.

• Discord Index (Di)
– Di records the start location index, in the input series, of the sub-sequence

that has the highest distance value of MP, i.e., poorest match in terms of
distance or ‘classical’ time series discord.

Thus the combination of MPI & MP values can be used to obtain motif locations.
The MP is, in effect, a data structure in its own right, forming the basis of further series
analysis in varying area’s of research [376, 381, 386]. In addition to the raw MP values
providing input to other algorithms, these can also be treated as a series and, when
plotted, can serve as an effective visual tool allowing for quick manual identification
on motif & discords in a given dataset.

(a) (b)

Figure 3.4: Sample synthetic Matrix Profiles (MP) [96]: (a) MP with motif region;
and (b) MP with discord region.
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To demonstrate, a sample MP plot (red line) based on a synthetic input series
(blue line) is shown in Figure 3.4. As low distance values indicate a close match, these
highlight motif locations (Figure 3.4a) while 3.4b shows mismatches or discords. Of
note is that an exact match (or 0 distance value) is not strictly necessary to obtain
meaningful results, as a localised MP minimum (non-zero) distance value can be used
to identify a close match, relative to other locations within the input series.

It is for this favourable property (amongst others) that the base MP was chosen
as the core motif identification component of SLIM, where its use can provide an
extension to improve the flexibility of side-length match as discussed in chapter 5.
Given the increasing importance of the MP it is worthy of analysis in its own right.
Therefore, we will consider additional contributions that the MP can offer to traders
for financial series analysis in the following chapter. However first we will outline the
research questions that we examine in this thesis.

3.5 Research Objectives

The primary goal of this work is to evaluate and improve existing motif identification al-
gorithms and techniques for financial series analysis. Also, to investigate how their use
can be extended beyond single series financial applications to wider market behaviour
and improve identification of common chart patterns utilised by traders, through the
introduction of a side-length match flexibility, and an examination of volatility. Key
research questions are outlined as follows:

RQ1: Does the Matrix Profile provide additional information for early market move-
ments to conventional technical indicators?

The goal of the research question is to establish whether the raw matrix profile can be
utilised for improved financial pattern recognition and extended to gain additional in-
formation for wider market state analysis. This can be broken down into the following
sub-research questions:

• What evidence is there of market movements in financial time series data and is
detection of these movements aided by motifs?

• Does motif identification utilising the matrix profile provide additional informa-
tion over and above that provided by existing algorithms? Such as frequency
of occurrence, obtaining a set of similar sequences and examining the multi-
dimensional case.
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Exhibiting how the base matrix profile algorithm can not only improve financial
pattern recognition, but also provide additional information above conventional mar-
ket indicators, is of use to traders and financial analysts by aiding their appreciation
of current market sentiment, i.e. the context in which investment decisions are made.
Extending matrix profile analysis to establish match regions of multi-dimensional se-
ries, may also provide further opportunities to a trader, by identifying an asset that is
behaving differently to the wider market.

RQ2: Can the introduction of modifications to the motif discovery concept improve
identification and analysis of common financial series patterns?

• What additional information does such provide for financial series analysis by
traders, as compared to existing motif discovery algorithms? Such as similar
pattern occurrence over a length range for example.

To date motif discovery algorithms, even those of the variable length variety, obtain
results where both sides of a motif pair identified are of equal length. We believe this is
a limitation, as it is of considerable interest to financial analysts (traders, quants etc.)
to have the ability to quickly identify and act upon similar previous behaviour, now
occurring over differing timescales. It is anticipated that development of a Side-Length
Independent Motif (SLIM ) process, will permit asymmetric series features to be more
readily identified. This means patterns can be obtained that may otherwise have been
missed in analysis performed by traders, due to length constraints imposed by other
motif discovery algorithms.

RQ3: Does the use of the Minimum Description Length (MDL) principle in Symbolic
Aggregate Approximation (SAX) representations of financial series, augment conven-
tional financial volatility measures?

• What additional information can SLIM provide on the volatility of financial series

The goal is to explore the volatility analysis properties of the previously introduced
SLIM algorithm in RQ2. The techniques utilised by SLIM can, we believe, serve as
the basis for a forensic examination of volatility across market sectors and asset classes.
SLIM can aid traders and financial analysts, including economists, by contributing to
their appreciation of current volatility levels in relation to normal bounds. As volatility
is analogous to market risk, this is an important consideration throughout the financial
sector.
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3.6 Research Methodology

As the primary focus of this thesis is on financial applications, wherever possible real
world financial data (as opposed to synthetic series) are utilised throughout to demon-
strate concepts, including during the outline of the SLIM algorithm. Although a variety
of asset classes are studied, we concentrate primarily on stocks and, in particular, the
S&P500 for analysis as it is considered the best single representation of the wider
market [354–359]. The methodology of examining our research questions can also be
broken into three main areas:

3.6.1 Matrix Profile Characterisation

To establish whether the raw Matrix Profile (MP) algorithm can be used for improved
financial pattern recognition, its application for motif identification within financial
series is first demonstrated. This initial analysis is then extended to all available sim-
ilar sub-sequences search, along with frequency occurrence insights obtained from the
matrix profile result structure. The recognition and efficient identification of common
chart pattern locations within the series, such as Head & Shoulders and Cup & Handle
for example [281–283] is further examined.

We also explore the additional insight provided by the matrix profile above stan-
dard pattern recognition, through the use of MP meta-data to examine MP evolution
over length, providing indicators of the nature of motifs contained within a given data
set. The use of the multi-dimensional case, where matrix profiles are examined for co-
herence of MP minima (locations of close matches), indicating points of common series
behaviour, is investigated. This is corroborated through several real world examples,
including the behaviour of stocks within indexes and across different market sectors
to illustrate market state. Finally, the strengths and weaknesses of the approach are
analysed and suggestions for future improvements given.

3.6.2 Side-Length Independent Motif (SLIM ) identification
and characterisation

The goal of RQ2 (chapter 5), is to establish the use of a modified motif concept in
financial time series analysis, allowing motifs with a variable sub-sequence length on
each side of the motif pair, to be directly identified and analysed. We achieve this
by introducing a new algorithm entitled Side-Length Independent Motif or SLIM. The
side-length variability is obtained through the combination of two existing algorithms,
namely Symbolic Aggregate Approximation (SAX) and the Matrix Profile, together
with the application of the Minimum Description Length (MDL) principle. These
techniques are outlined in chapter 3.
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The SLIM algorithm development is described, with the influence of input param-
eter selection on results discussed. Experiments are then conducted illustrating the
value of patterns obtained by SLIM, using the S&P500 as a sample input series. The
strengths and weaknesses of SLIM are evaluated and compared to existing motif dis-
covery algorithms. Scope for improvement and development are also discussed along
with potential future applications.

3.6.3 SLIM Volatility Characterisation

As volatility is an important consideration for financial analysts, we consider the time-
series volatility insights offered by SLIM in this regard. The primary goal of RQ3
(chapter 6) is to illustrate the mechanism of SLIM that enables its use in volatility
characterisation and measurement, i.e. application of the MDL principle to SAX rep-
resentations of financial series. This is achieved through a series of experiments, where
SLIM result sets based upon input S&P500 and Cryptocurrency data are examined,
to obtain percentage realised volatility readings, along with the establishment of back-
ground volatility levels. Additionally we demonstrate further financial applications of
SLIM volatility analysis, through the use of a portfolio optimisation exercise (including
back-test) of a sample Dow Jones portfolio, based upon SLIM volatility readings to re-
duce transaction cost. Finally, SLIM is compared against other conventional financial
volatility measures with relative strengths and weaknesses discussed.

An important aspect of series volatility analysis is of course noise, i.e. information or
activity that confuses or misrepresents genuine underlying trends [387–389]. Typically,
the shorter the time frame examined, the more difficult it is to separate meaningful
series movements from background noise. This effect can be further influenced in
financial series by short term noise or sentiment traders [390–392]. One advantage
in the use of motifs to investigate the dynamics of financial series behaviour, is that
repeated patterns with high similarity evidentially rule out the presence of noise [228,
279]. Particularly when considering longer duration patterns, as identified here on the
basis of behaviour by SLIM.

Volatility measures incorporating basic smoothing techniques that reduce the im-
pact of noise, such as moving averages, are discussed in section 3.3. More detailed
studies are also available, such as those incorporating the Hurst Exponent over differ-
ing timescales [393, 394], and de-noising using filtering techniques for example [395,
396]. Stock market noise is further examined in [397], while for a comprehensive review
of time series noise metrics see [398].
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Matrix Profile for Financial Series
Analysis

4.1 Introduction

In this chapter we establish the use of the Matrix Profile (MP) in financial series
analysis. Given the importance of motif identification in interpretation and prediction
of financial series, we demonstrate that the MP algorithm has under-utilised features,
which can be exploited to this end. We begin by describing previously unreported motif
discovery strengths for a key financial series globally, the S&P500. We also illustrate
the capabilities of the MP for recognition and analysis of known chart patterns within
the S&P500, while utilising a ChatGPT query to obtain a suitable starting point for
our investigations.

Further, we show that the evolution of the MP over sub-sequence length can provide
information, additional to that available from conventional market indicators, such
as GDP, CPI etc. The multi-dimensional series case is considered also, in order to
illustrate how examination of stocks within an index contributes to broader market
state analysis. The strengths and weaknesses of the proposed techniques are discussed
in detail.

Although there are numerous versions of the MP algorithm available (over 20 at
time of writing [93]) we focus here on the original MP implementation [231]. We
contend not only is this a logical starting point, choosing this version also serves to
further highlight the significant future analysis potential for financial applications, as
additional MP versions are developed. Nevertheless, the novel use of the base MP in
a financial context is both efficient and wide-ranging.
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4.2 Market Movement Evidence in Financial Data

Evidence of market movements in financial data is based upon Market Indicators [123,
399–403], a subset of technical indicators that draw data from multiple, as opposed
to single, sources in an attempt to analyse and anticipate wider market behaviour
[404–406]. As with standard technical indicators these can be categorised as leading or
lagging. Lagging market indicators are based upon periodic measurements of historical
data of various sectors for an economic region, which, when compared to previous levels
can indicate if a market is strengthening or weakening [407].

Common examples include:

GDP
GDP or Gross Domestic Product [408–410], is the total market value of all finished
goods, produced within the borders of a country or region. Calculated annually or
quarterly, it serves as a headline figure, providing a snapshot of an economy’s growth
rate [411–413]. If GDP growth rates increase (particularly after accounting for infla-
tion), it is typically seen as a signal of an overheating economy and is likely to trigger
an increase in base interest rates by central banks.

GDP does have limitations if used as a sole measure to summarise the current
state of an economy, such as not accounting for income distribution and exclusion of
non-market transactions [414, 415]. GDP values can also be distorted if an individual
sector is over (or under) performing relative to the size of the overall economy. This
can be observed in the current value of Ireland’s GDP figures, which are distorted by
the reporting of global profits from a number of large technology and pharmaceutical
companies [416].

CPI
The Consumer Price Index (CPI )[417–419] attempts to quantify the current cost of
living by measuring the overall change in prices of a set of consumer goods and services
that people consume over time. Calculated monthly, it is a common indicator of
inflation[420–423]. However, CPI may suffer from sampling error and substitution
bias, as goods are replaced within the measurement set over time [424–426].

Nonfarm Payroll
The Nonfarm Payroll report [427, 428] is a monthly publication of the number of
workers in the US, (excluding certain categories such as farmers, non-profit employees
and active military). Published by the US Dept. of Labor [429], it serves, together with
the unemployment rate, as an important indicator of output growth of the US economy
[430–432]. Its importance can be seen in terms of its relationship with financial markets
and commodity prices [433].
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The combination of these and other indicators highlight market sentiment, i.e. how
positive or negatively current market conditions are viewed [434–437]. The announce-
ment of these headline indicators is eagerly anticipated by analysts, especially when
market sentiment has shifted direction. These critical changes can both trigger new,
and amplify existing, market movements (particularly if a result is unexpected i.e. not
priced in) [438–441]. The Consumer Confidence Index (CCI ) is also an indicator of
this sentiment [442–444], reflecting the degree of optimism or pessimism in the economy
[445, 446].

Current macroeconomic conditions and market sentiment are also reflected by lead-
ing market indicators [447–450] and market indexes [451]. A market index is a hypo-
thetical portfolio that represents a segment or summary of the financial market. The
value of an index is calculated from the price of its underlying holdings, often with
some form of weighting applied [452]. Indexes provide indications of market move-
ments for individual asset classes (based on selection of the underlying holdings) or of
wider market behaviour (through a combination of different asset classes).

One individual sector example is the energy market [453–455], monitored by the
S&P500 Energy Index, together with the MSCI World and European energy indexes
[456, 457]. The values of these indexes are dependent upon underlying energy com-
modity benchmarks such as crude oil prices, e.g. the West Texas Intermediate (WTI )
or Brent. Due to the reliance of the global economic system on energy supplies, these
can strongly influence movements in wider markets [458–460].

Another important feature of market movements, which can influence trading, is
volatility[461–463] or dispersion around the mean value of a financial series and this
also can be gauged by various indices. The Implied Volatility (a measure of pricing
shift) [464] is captured by the widely-used VIX [353, 465, 466], a measure based upon
the S&P500 over a projected 30 day timeframe. Additionally, the TRIN (or ARMS)
index [467–469] is considered a common indicator of volatility in the stock market. It
reflects a measure of buying and selling pressure, through comparison of the number of
advancing and declining stocks (AD Ratio) to volume (AD Volume). Digital currencies
are also known to influence various index values e.g. in terms of investor sentiment
linked to Bitcoin volatility, as in [470–473].

Indexes provide vital evidence of market movements at different granularities through
the analysis of daily, intra-day or tick-level (immediate or instantaneous) data on trades
for example. Additionally, they can also be analysed directly to assess market move-
ments through the use of market breadth indicators, (which reflect the number of stocks
advancing, relative to those that are declining in a given index or exchange) [438, 467,
474].

Indexes, although not traded directly, have become increasingly popular investment
routes in more recent years through the use of Exchange Traded Funds (ETF) and
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derivatives [475–480], which further emphasises their importance in monitoring market
movements, not least given the increase in individual (non-commercial) traders through
the use of mobile applications. Some indexes are considered particularly important in
terms of evidence of market movements, due to the nature of the individual companies
represented. The most influential are:

DIJA
The Dow Jones Industrial Average (DIJA) index is among the oldest indexes based in
the US. A price-weighted index consisting of 30 public companies trading on the NYSE
& NASDAQ, it has become a widely watched benchmark of the US stock market as a
whole [481].

NASDAQ
The NASDAQ composite index is a capitalization weighted index that includes almost
3000 companies traded on the NASDAQ exchange [482–484], along with those of the
DIJA and the S&P500. Although its composition is heavily weighted towards the In-
formation Technology sector [485], it is still closely followed by investors as an indicator
of general market movements.

S&P500
The S&P500 index is formed from 500 leading companies (by market capitalization)
in the US. Due to its diversity and high profile of underlying assets, it is considered
the single best gauge of the entire market [354–359] and as such is widely studied for
evidence of market movements.

4.3 Motif identification of Market Movements
In addition to utilising indexes to assess if a market is moving (or likely to move in the
near future) in a particular direction [100, 129, 134, 486], it is of interest to traders
to be able to obtain an indication of occurrences of repeated behaviour. So, if this
occurred, when, how often and what was the outcome?

To explore this, investors often factor known repetitive behaviours (called chart
patterns) [283, 487, 488] into their decision making. When recognised, these can be
indicative of an opportunity to either take or adjust a position in order to maximise a
profit, or to minimise a potential loss [489]1. Thus the identification of a chart pattern
in the form of a motif can trigger investor behaviour [128, 282, 492, 493], or can amplify
market movements such as when the neckline of a Head & Shoulders feature (see Figure
4.2) is broken, for example.

1The profitability of investments based upon chart pattern analysis is considered in [128, 489–491]
along with Cryptocurrencies in [107].
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The use of motifs to aid identification of market movements is based upon recog-
nition of these patterns in indexes that are representative of asset classes [494–496],
along with the use of these for forecasting and to inform trading systems [497–500].
Common patterns can be categorised as continuation or reversal, where the former is
used to identify a pause in a continuing trend and the latter signals a change in the
trend i.e. bullish (upward) to bearish (downward) or vice versa. Common examples
include:

Pennant
A continuation pattern consisting of significant rise or fall in the series followed by a
period of consolidation [501–503], Pennants (Figure 4.1) are of interest to traders who
may wish to remain long in a market in order to take advantage of a breakout.

Flagpole

(a)

Flagpole

(b)
Figure 4.1: (a) Bullish & (b) Bearish Pennant chart pattern.

Head & Shoulders
A Head & Shoulders pattern [504–506] consists of three consecutive peaks with the
centre (Head) peak of higher value than the outer (Shoulder) peaks, Figure 4.2. As a
trend reversal pattern, (bullish to bearish), it is one of the most favoured by traders
[507] as it is also used to determine target price estimates in order to place stop-loss
orders.

Neckline

Head

Le� Shoulder Right Shoulder

(a)

Neckline

Head

Le� Shoulder Right Shoulder

(b)
Figure 4.2: (a) Head & Shoulders & (b) Inverse Head & Shoulders chart pattern.
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Cup & Handle

The Cup & Handle is a bullish continuation pattern marking a period of consolidation
ahead of a price breakout, Figure 4.3. Favoured by traders because its identification
can highlight an investment opportunity [80, 508, 509].

Resistance Level

Cup

Handle

(a)

Support Level

Cup

Handle

(b)
Figure 4.3: (a) Cup & Handle & (b) Inverse Cup & Handle chart pattern.

Double Top & Bottom

Double Top & Bottom patterns occur when series values create distinct peaks (resem-
bling an ‘M ’) for a bearish market or troughs (resembling a ‘W ’) for a bullish market,
see Figure 4.4. These occur at around the same price level, before breaking out and
then reversing the trend, and so are popular with traders who wish to identify a sell
moment ahead of a downward trend or investment opportunity ahead of anticipated
growth.

Top Top

Neckline

(a)
Bo�om

Neckline

Bo�om

(b)
Figure 4.4: (a) Double Top & (b) Double Bottom chart pattern.

There are, of course, numerous chart pattern shapes that are of interest to traders,
of which these are some of the more common. For example, many websites list some
35 candlestick pattern types alone [510], while in [78] 53 patterns are formally defined.
Here we limit ourselves to a small set of patterns in order to demonstrate the scope of
the MP; the method can, of course, easily be applied to other pattern types.
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4.4 Matrix Profile analysis of the S&P500

As the matrix profile (MP) is considered state of the art for motif discovery [375–380],
and the S&P500 the best representation of markets [354–359, 511–514] we concentrate
on the use of these inputs to illustrate the utility of the baseline version of the MP
algorithm in financial series analysis. The focus here is on match regions (or motif
identification) within a MP series created from the S&P500. As financial markets show
evidence of auto-regression [515], repeated behaviour can be identified and utilised to
obtain insight that may aid a traders decision making process.

4.4.1 Motif Location Identification

As previously illustrated in Figure 3.4 (section 3.4.3), when using the MP algorithm
to investigate a time series, financial or otherwise, we are interested in low MP values
indicating locations of close matches or motifs. The start location of the matching
sequence identified in the original series is given by the Matrix Profile Index (MPI )
associated with the low MP value. In this context we can therefore consider a motif
as a pair of matching sub-sequences obtained from a larger input series, as identified
by the MP. Each side of the identified matching sub-sequence pair will by default have
an equal length, also referred to as side-length. The value of this side-length is equal
to the sub-sequence length (m) used to create the MP itself.

(a) (b)
Figure 4.5: S&P500 series and associated MP distance values: (a) January 1928–
March 2019; and (b) January 2007–January 2009. Further MP minima location detail
is contained in Table 4.1.

As financial data are inherently noisy [387], this is also reflected in the MP rep-
resentation with a high level of volatility visible, particularly if shorter sub-sequence
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lengths are used in its creation, a reflection of the effect of more potential matches
becoming available. This is demonstrated in the combined plot of the behaviour of
the S&P500 index (blue series) and corresponding matrix profile (red series) in Fig-
ure 4.5a. Reducing the time window examined in Figure 4.5b, shows MP behaviour
obtained from the raw S&P500 data in greater detail with three clear points of low
MP value highlighted as points A,B and C (with further detail in Table 4.1). These
locations are far easier to discern visually than considering the full MP series in Figure
4.5a.

Thus in order to illustrate more clearly an initial motif identification example,
Figure 4.5b was created to show a subset of the larger S&P500 series (and calculated
MP), restricted to a date range of January 2007 to 2009. This window was selected as a
time of interest as there was considerable stress experienced in the global marketplace
at this time [516], often referred to as the last major ‘financial crash’ or the ‘sub-prime’
crises.

To place the turbulence of this timeframe in context: Initial confidence issues in the
American sub-prime property market sparked a global liquidity crisis [517] that caused
many financial institutions to collapse and triggered large systemic interventions. Bank
bailouts by governments and Quantitative Easing (QE) by central banks, along with ef-
forts of global financial institutions such as the IMF 2, eventually re-established system
stability leading to a period of renewed growth. Although the influence of the Covid19
pandemic on financial markets was considerable, overall the impact of individual gov-
ernment measures taken at the time to subsidise household income, combined with an
extension of QE measures already in place, limited damage to the global economy to
levels below the 2007-2009 window chosen here.

Local MP
Minima Location

Identified MP
Minima Index

Identified MP
Minima Date

MPI Value of
Identified Index

MPI Date of
Identified Index

A 229 28-Nov-2007 412 20-Aug-2008
B 326 18-Apr-2008 401 05-Aug-2008
C 401 05-Aug-2008 326 18-Apr-2008

Table 4.1: MP minima details of reduced S&P500 series time window (January 2007–
January 2009) as highlighted in Figure 4.5b. Matrix Profile Index (MPI ) values, i.e.,
locations of the matching index, are also shown.

In order to view similar behaviour sub-sequences (or motifs) within the raw S&P500
series, it is necessary to map the identified low MP and corresponding MPI index
locations back to the original input. This is done by plotting two sub-sequences (i.e. a
motif pair) taken from the raw series that represents each side of the motif. As there
is a 1:1 match between the input series and MP indexes3, one side of the match will

2Note: For detail on the role played by the IMF in the financial crises of 2007 see [518].
3Note: This 1:1 index match holds true for the length of the MP only. The length of the MP will

always be shorter than the original series by the sub-sequence length value used to calculate it, i.e.
MPL = L − m (where MPL is the length of the MP, m is the sub-sequence length used to create the

56



Chapter 4

have a start location of the index of the low MP value, while the other will start at
the location given by the associated MPI index value. Both sides of the motif pair will
have an equal side-length of value m, which is simply obtained from the single input
parameter (sub-sequence length m) that is used to create the MP.

To demonstrate, Figure 4.6 indicates the motifs obtained from the raw S&P500
series (as indicated by the MP and MPI index values of Figure 4.5b and Table 4.1).
Of note is that although three local MP minima locations are identified in Figure 4.5b,
only two motif pair sequences are displayed in the plots of Figure 4.6. This is due to the
occurrence of a ‘classic’ motif (i.e., closest match in terms of distance) formed by the
MP minima in this particular case. This can be seen in Table 4.1, where for minima
locations B and C, the MPI values are reversed4, i.e. marking the same sub-sequence
match.
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S&P500 Raw data from index 326

Corresponding date: 18-Apr-2008

S&P500 Raw data from index 401

Corresponding date: 05-Aug-2008

(b)
Figure 4.6: Raw data of S&P500 series indicated as motif locations by low MP values
in Figure 4.5b and Table 4.1. Here, the blue series indicates the sub-sequence visu-
ally identified from low MP values, while the red sub–sequence represents the nearest
‘match’ as indicated by the corresponding MPI value: (a) location A (index 229) in
Figure 4.5b; (b) location B (index 326) in Figure 4.5b.

Constructing a sub-sequence of length m (to create the given MP) and starting at
the index value indicated by the lowest MP distance value (i.e. the closest match),
it is possible to explore whether similar regions occur at regular intervals, or can be
associated with external events such as the release of market indicator information
(as discussed in section 4.2) for example, or a FED rate announcement. This is of

MP and L is the series length). This is an effect of the sliding window used in the MP comparison;
there is no point in comparing the last iteration of the sliding window with itself.

4Note: It is this property of the MP result set that is also exploited in the following section where
a reversal of MPI values is referred to as ‘pointing back’.
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importance to traders as the reaction of individual assets to market behaviour can affect
the value centred around these announcements, especially at times of particular stress
in the marketplace [519–523]. This can also occur for series representing individual
companies, where expectation mounts around the publication of annual results or other
material announcements such as impending job cuts [524].

4.4.2 Repeat pattern similarity examination: Nearest Neigh-
bour (NN ) tracing

In addition to the usual technical indicators, the base MP algorithm can provide an
important additional analysis to traders, in terms of the relationship between the MP
and the associated MPI value, giving the location of closest match (in terms of Eu-
clidean distance). In order to more easily identify an associated MPI value for a given
MP location, (together with corresponding dates), Table 4.2 was constructed for the
full input S&P500 series of January 1928 to March 2019.

MP Index MP Date MP Value MPI Index Match Index Match Date
1 03-Jan-1928 2.1763 11962 11962 21-Oct-1975
2 04-Jan-1928 2.2547 11963 11963 22-Oct-1975
3 05-Jan-1928 2.2146 6807 6807 29-Mar-1955
4 06-Jan-1928 2.1787 322 322 16-Apr-1929

. . . . . . . . . . . . . . . . . .

Table 4.2: Matrix profile (MP) and Matrix Profile Index (MPI ) values for the S&P500,
January 1928–March 2019. Note: for simplicity only a small subset of values are shown
here.

This allows the task of Find all sub-sequences of length m exhibiting similar be-
haviour to location Y in an input series to be easily obtained, which is of significant
interest to traders and investment analysts. Although the start location is often a
low MP value (match), this is not strictly necessary. On occasion a high MP value
(i.e. discord) may be of interest such as when examining a sharp increase in a trading
volume series that acts as confirmation of an emerging trend or chart pattern [525].
Alternatively, (as discussed in 4.4.4), the start location decision may be based upon
a particular chart pattern, identified within the original series. This can be achieved
by using the associated MPI index of an initial point in the MP to obtain the MP
location of the next closest match. In turn the associated MPI of that new location
will provide the next closest match, and so on. We designate this technique Nearest
Neighbour (NN ) tracing as the MPI provides the nearest neighbour location value for
a given index of the MP (see Algorithm 1 for pseudo code).

The NN tracing process is as follows:
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Data: Matrix profile (MP) representation of an input raw time series and
Start Index value

Result: Set of similar sub-sequence locations from NN tracing

Step A: Obtain a starting point of interest from the matrix profile (MP)
representation of an input raw time series, MPi

Step B: For this MPi index (i.e. matrix profile index) obtain the
corresponding MPI value which provides the point of closest match, and
record this as the starting point of the next matching input raw time series
sub-sequence, MPi+1

Step C: Repeat until any of the exit criteria are met:
• If a user-provided sub-sequence count limit is reached

• If an MPI index value obtained for a given MPi index is equal to a
previous MPi value

– i.e. if a point point of closest match is ‘pointing back’ to a
previously identified location

Algorithm 1: Nearest Neighbour (NN ) tracing pseudo code.
Thus NN tracing provides a set of MP index values (MPi, ..., MPn) which represents

start locations of identified similar sub-sequences within the input raw time series.
These can easily be plotted by extracting sub-sequences of MP length m from the
input raw time series at each of these points (Figure 4.7).

An important distinction between results obtained from NN tracing and that of
standard motif identification using the MP, is the cardinality of the set of NN results
is not required to be even. When identifying a motif, by definition we have a pair of
sub-sequences (i.e. the candidate sequence and its corresponding match), which are
often referred to as motif-sides. In the case of MP results this is represented by the
MP and associated MPI values, so for a single point (or index) in the MP series two
sub-sequences are actually identified (as shown in Table 4.2 & 4.3). However, when
implementing NN tracing, we use the MPI value to obtain each subsequent match
location individually, building up a set of matching singular sub-sequences.

As sub-sequences no longer need to remain in pairs, each with a matching side, this
may lead to the scenario when an MPI value ‘points back’ to a previous match location,
resulting in an uneven number of identified sub-sequences. Breaking the link between
motif sides also confers the principal advantage of NN tracing, i.e. an increased number
of similar sub-sequences can be potentially identified. As opposed to obtaining a match
using standard motif identification methods, where only a single motif consisting of a
pair of sub-sequences is returned by default.
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As the MPI value of a given MP location will only give the closest match to the
pattern starting at the associated point in the input raw series, the similarity between
the original and subsequent matches obtained may deteriorate5. If a sufficient number
of sub-sequences are identified, this can occur to a point where a comparison made
between the original and latter sub-sequences when NN tracing may no longer be valid
or useful. Thus a user-provided limit to the number of matching sub-sequences is
incorporated as an exit condition. Additionally, the natural breakpoints of either an
MPI value matching the original MP index, or a subsequent match ‘pointing back’ to
a previously identified index, can be used to complete the analysis6.

S&P500Nearest Neighbour (NN ) Tracing examples

By way of example, both motif and sub-sequence details of point A previously identified
from a MP of daily S&P500 data within a time window of January 2007–January 2009
in Figure 4.5b are shown in Table 4.3. In this case leading to a total of just 2 sub-
sequences (previously given in Figure 4.6a), i.e. a single motif, as a motif has 2 sides.
This is a result of the match index of 412 in the MP also ‘pointing back’ to 229.

Motif Num Motif Length MP Index MP Date MP Value Match Index Match Date
1 75 229 28-Nov-2007 3.4727 412 20-Aug-2008

(a) Motif details

Sub-sequence
Num

Sub-sequence
Length

Sub-sequence
Start Idx

Sub-sequence
Start Date

Sub-sequence
End Date

Correlation To
First

Sub-Sequence

Correlation To
Previous

Sub-Sequence
1 75 229 28-Nov-2007 18-Mar-2008 NaN NaN
2 75 412 20-Aug-2008 05-Dec-2008 0.9205 0.9205

(b) Sub-sequence details
Table 4.3: NN tracing sub-sequence location details of point A, previously identified
in Figure 4.5b. Reduced time window i.e. January 2007–January 2009. Note: A MP
length of m = 75 here, in order to match that used in Figure 4.5b.

Taking the same start location as used for Table 4.3 & Figure 4.5b, but this time
expanding the search using an MP created from a full S&P500 series (i.e. removing
the previous January 2007–January 2009 time window restriction), produces Table
4.4, with a total of 3 sub-sequence candidates (Table 4.4b) now obtained from 2 motifs
(Table 4.4a) as in this case the match index of 7376 in the MP also ‘points back’ to
1037. The sub-sequences identified are shown in Figure 4.7.

5As indicated by the reduction in value of the ‘Correlation to First Sub-sequence’ column in
Tables 4.4b to 4.6b for example, which compares correlation levels of newly identified sequences to
the original.

6Note: Of further interest in this regard (i.e. match similarity) is the exploration of Time Series
Chains [526], Consensus Motifs [527] and Novelets [528], pointing to significant future potential for
financial analysis of implementing MP profile variations.
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Motif Num Motif Length MP Index MP Date MP Value Match Index Match Date
1 75 20069 28-Nov-2007 2.781 1037 23-Feb-1932
2 75 1037 23-Feb-1932 2.1172 7376 02-Jul-1957

(a) Motif details

Sub-sequence
Num

Sub-sequence
Length

Sub-sequence
Start Idx

Sub-sequence
Start Date

Sub-sequence
End Date

Correlation To
First

Sub-Sequence

Correlation To
Previous

Sub-Sequence
1 75 20069 28-Nov-2007 18-Mar-2008 NaN NaN
2 75 1037 23-Feb-1932 09-Jun-1932 0.9469 0.9469
3 75 7376 02-Jul-1957 17-Oct-1957 0.9057 0.9703

(b) Sub-sequence details
Table 4.4: NN tracing sub-sequence location details of point A, previously identified in
Figure 4.5b. However now with time window extended i.e. January 1928–March 2019
(MP length m = 75). These sequences are also plotted in Figure 4.7.
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Sub-sequence Num: 1
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Figure 4.7: Set of S&P500 raw data sub-sequences as identified in Table 4.4b using
the Nearest Neighbour (NN ) tracing method (MP length m = 75).

Of note in Figure 4.7 is the similarity of the identified second (orange) and third
(yellow) sub-sequences when compared to the original (blue) sub-sequence, and the
altered start dates of the sequences or rather motifs from Table 4.4b, which now start
in February 1932 and July 1957. Additionally the initial index value (chosen to match
the same start date of 28th November 2008) is now higher with a value of 20069 as
opposed to 229 originally, reflecting our search of an extended input raw series.

Adjusting the sub-sequence length used to create the MP, and probing the original
S&P500 series, will change the number of candidate motifs obtained. This is intuitive
perhaps but significant, since investor or trading interest may be short or long-term.
For example a reduced MP length of m = 25 giving an analysis window of 5 weeks,
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provides 4 candidate sub-sequences (Table 4.5b) obtained from 3 motifs (Table 4.5a),
with identified sub-sequences given in Figure 4.8.

Motif Num Motif Length MP Index MP Date MP Value Match Index Match Date
1 25 20069 28-Nov-2007 3.0091 8346 08-May-1961
2 25 8346 08-May-1961 2.8748 18423 10-May-2001
3 25 18423 10-May-2001 2.0517 15904 21-May-1991

(a) Motif details

Sub-sequence
Num

Sub-sequence
Length

Sub-sequence
Start Idx

Sub-sequence
Start Date

Sub-sequence
End Date

Correlation To
First

Sub-Sequence

Correlation To
Previous

Sub-Sequence
1 25 20069 28-Nov-2007 04-Jan-2008 NaN NaN
2 25 8346 08-May-1961 14-Jun-1961 0.8247 0.8247
3 25 18423 10-May-2001 15-Jun-2001 0.8171 0.852
4 25 15904 21-May-1991 26-Jun-1991 0.7142 0.9173

(b) Sub-sequence details
Table 4.5: NN tracing sub-sequence location details of point A, previously identified in
Figure 4.5b. However now with time window extended i.e. January 1928–March 2019
(MP length m = 25).

In Figure 4.8, sub-sequence 4 (purple series) does differ more from the original (blue
series) than the other identified sub-sequences obtained from NN tracing, particularly
around index 15. This is verified by the lower correlation value of 0.7142 as compared
to the originally identified sub-sequence. However, a good correlation between sub-
sequences is still observed overall with all values > 0.8 as compared to the previously
identified sub-sequence. Here the exit criteria was reached as the MPI value for index
15904 in the MP ‘pointed back’ to 18423.
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Figure 4.8: Set of S&P500 raw data sub-sequences as identified from Table 4.5 (MP
length m = 25).
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While for a MP length m = 20 (i.e. a further reduced analysis window of 1 month),
we have 6 sub-sequence candidates (Table 4.6b & Figure 4.9)
Motif Num Motif Length MP Index MP Date MP Value Match Index Match Date

1 20 20069 28-Nov-2007 2.451 5451 25-Oct-1949
2 20 5451 25-Oct-1949 2.2353 10049 13-Feb-1968
3 20 10049 13-Feb-1968 1.8293 8200 06-Oct-1960
4 20 8200 06-Oct-1960 1.8109 16379 06-Apr-1993
5 20 16379 06-Apr-1993 1.4776 16333 29-Jan-1993

(a) Motif details

Sub-sequence
Num

Sub-sequence
Length

Sub-sequence
Start Idx

Sub-sequence
Start Date

Sub-sequence
End Date

Correlation To
First

Sub-Sequence

Correlation To
Previous

Sub-Sequence
1 20 20069 28-Nov-2007 27-Dec-2007 NaN NaN
2 20 5451 25-Oct-1949 25-Nov-1949 0.8492 0.8492
3 20 10049 13-Feb-1968 13-Mar-1968 0.6987 0.8737
4 20 8200 06-Oct-1960 03-Nov-1960 0.6586 0.9087
5 20 16379 06-Apr-1993 05-May-1993 0.6204 0.9127
6 20 16333 29-Jan-1993 01-Mar-1993 0.5684 0.9436

(b) Sub-sequence details
Table 4.6: NN tracing sub-sequence location details of point A, previously identified in
Figure 4.5b. However now with time window extended i.e. January 1928–March 2019
(MP length m = 20).
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Identified from Matrix Profile Index: 20069

Motif Length: 20

Sub-sequence Num: 1
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Figure 4.9: Set of S&P500 raw data sub-sequences as identified from Table 4.6b (MP
length m = 20).

As illustrated, expanding the time window examined and reducing the MP sub-
sequence length m does lead to a larger motif-set. However no dramatic increase in
overall number is observed even for a considerable change in m, producing a manageable
result set. This is important for traders where only similar behaviour is of interest and
efficiency of detection and analysis may be required. Especially if implemented as a
sub-routine of a larger trading system, or in real time (utilising Tick level data).
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4.4.3 Repeat pattern frequency

By obtaining the subset of possible match candidates taken from a given start location
using NN tracing as described in the previous section, a further aspect of analysis is
opened up by use of the MP, namely determination of the frequency of occurrence.
This can be achieved by calculating the time difference between index locations of each
match candidate, allowing traders to obtain an indication of how often these similar
sub-sequences occur. Table 4.7 illustrates the results of this process for the previously
probed S&P500 timeframes and MP lengths. A more extreme MP length of m = 5 is
also included, enabling examination of how often shorter, business week7, sub-sequence
lengths occur.

Interestingly, despite a MP length m = 5 being very short, it doesn’t result in a
major increase in the set size of similar sub-sequences obtained by NN tracing. This,
unsurprisingly, is because as the sub-sequence length is reduced, it is more readily
matched, i.e. enjoys an increased number of potential match locations elsewhere in the
series, so an increased probability of obtaining a ‘classic motif ’ (or ‘exact’ match) for
one of the match locations. These results suggest a balance between MP length and
the cardinal number of similar sequences obtained for a given data-set, with shorter
length thus providing more extensive frequency data for analysis. In consequence, and
dependent on the nature of the series, primary interest to the analyst may determine
MP sub-sequence length m. For example, tuning m to reflect behaviour over a longer
horizon or at the more volatile ‘tick’ level.

Even with the limited result set obtained in Table 4.7 (overleaf), initial patterns do
emerge. In the case of MP length m = 75 (for the full S&P500 ) the frequency approx-
imately doubles, with an initial difference of 6339 business days increasing to 12689,
when sub-sequence locations within the raw input S&P500 series are ordered by date
of occurrence. When considering MP length m = 25 the frequency (i.e. time difference
between occurrence of identified similar sub-sequences) is consistently reducing, albeit
with only 4 data points to examine.

In the reduced S&P500 time window a single ‘classic’ motif is identified for all MP
lengths with the exception of MP length m = 5, a reflection of the relatively low initial
MP value. The timing (i.e. location in the original S&P500 series) of the identified sub-
sequence match also differs depending on MP length throughout, indicating sensitivity
of results obtained to this input parameter.

7Of importance is the meaning of MP length of m, i.e. the length of sub-sequence or motif being
examined by the MP. Naturally, this is dependent upon the nature of the input series examined. Here
a daily S&P500 series is used, so each index represents a single trading day.
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4.4.4 MP Known Chart Pattern Search

To demonstrate the use of the MP in the recognition and analysis of known chart
patterns in the S&P500, we concentrate on the Head & Shoulders as a sample pat-
tern. Ideally we would also wish to consult the target audience of traders to obtain a
start location for our analysis. However, as that was unfortunately not possible Chat-
GPT [529] was instead used as an analogue. A start location was obtained through
the use of a ChatGPT query in order to obtain an arbitrary point of interest. This is
intended to represent how, in practice, a trader might identify emergence of a pattern
through examination of candlestick representations of the series8. Additionally, as the
accuracy and influence of large language models such as ChatGPT, along with other
generative AI applications increases, their use in financial series analysis can only be-
come more prevalent [530–532]. The use of a ChatGPT query here also reflects our
initial exploratory efforts to incorporate this growing technology.

Note: This same chart pattern is also examined by SLIM for motif side-length vari-
ability in a future case study, provided in section 7.2.

ChatGPT In: Give me start and end dates of an example price chart Head & Shoul-
ders chart pattern in the S&P500 lasting for no longer than 2 months and occurring
between the year 2000 and 2019. Also the pattern should have a large raw data dif-
ference between head peak and shoulder peak levels with the head peak significantly
greater in value

Which produced a response of:

ChatGPT Out: As an AI language model, I don’t have access to raw data, but I can
provide you with the start and end dates of an example price chart Head & Shoulders
pattern in the S&P500 that lasted no longer than 2 months and occurred between the
year 2000 and 2019, and had a large difference between the head peak and shoulder
peak levels with the head peak significantly greater in value. One example is a Head
& Shoulders pattern that occurred in the S&P500 from May 1, 2007, to July 27, 2007.
During this period, the S&P500 formed a left shoulder in mid-May, a head in late
May to early June, and a right shoulder in early July. The head peak was significantly
greater than the shoulder peaks, with a difference of over 200 points. This pattern was
followed by a significant downward move in the index.

8Note: Italics added to ChatGPT input and output text as part of LATEX formatting.
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This provided a suitable region of visual inspection between the dates of 1st May and
27th July 2007, as not only was a Head & Shoulders pattern available but perhaps more
importantly an Inverse Head & Shoulders pattern (or Head & Shoulders bottom), was
manually identified between 24th May and 22nd June 2007. This pattern is significant
to traders as it can signal a reversal in a downward trend and highlight an investment
opportunity [533–535]. Both raw S&P500 sequences are shown in Figure 4.10a and
4.10b respectively.

Neckline
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Right

Shoulder
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Neckline

Head
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Shoulder

Right

Shoulder

(b)
Figure 4.10: Raw data of S&P500 series identified chart patterns: (a) Extended Head
& Shoulders from 1st May to 27th July 2007; (b) Inverse Head & Shoulders from 24th

May to 22nd June 2007.

Applying the prescribed techniques, Figure 4.11 was constructed illustrating all
identified similar Inverse Head & Shoulders sub-sequences of Figure 4.10b within the
raw input S&P500 series for the full time range examined, Jan 1928 ->Mar 2019 (4.11a)
and for a restricted time window of Jan 2000 ->Jan 2019 (4.11b), while frequency of
occurrence detail is also provided in Table 4.11. The MP length of m = 20, used for
this analysis, was obtained from the business day duration of the original pattern i.e.
24th May 2007 to 22nd June 2007 is a difference of 29 calendar days which reduces to
20 business days9.

Figure 4.11 illustrates the similarity of the set of identified sub-sequences in each
case, indicating to traders times of repeated behaviour together with dates when these
occur. Here the reduced time window actually produces an extra sub-sequence when
compared to the full, as the match index of 15330 in the full S&P500 MP repre-
sentation also ‘points back’ back to 7586, preventing the identification of any further
sub-sequences at that point.

9As the markets are closed for weekends and bank holidays the number of business or trading days
will be less than calendar days for a given time period. Daily S&P500 data is measured in trading
days, thus requiring a conversion to obtain the correct sub-sequence length for MP analysis.
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Additionally, the matching sub-sequences to the originally identified Inverse Head &
Shoulder pattern appear as increasing in value in the latter stages which may mark the
point of a breakout. This can be seen in the full time window Figure 4.11a where the
original sub-sequence (blue series) after a small rally drops in value at index 20, whereas
the remaining sub-sequences increase at that point. Similar behaviour is also observed
for the original sub-sequence in the reduced time window Figure 4.11b, however the
4th sub-sequence (purple series) only is increasing with the remaining sub-sequences
staying flat. The similarity identified visually in Figure 4.11 is also verified numerically
using Pearson correlation10 in Table 4.8.
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Figure 4.11: Raw data sub-sequences of S&P500 series Inverse Head & Shoulder chart
patterns identified in Figure 4.10b, obtained by NN tracing: (a) Full time window of
Jan 1928 ->Mar 2019 ; (b) Reduced time window of Jan 2000 ->Jan 2019. Further
detail of these locations is provided in Table 4.7.

Sub-sequence
Num

Sub-sequence
Length

Sub-sequence
Start Idx

Sub-sequence
Start Date

Sub-sequence
End Date

Correlation To
First

Sub-Sequence

Correlation To
Previous

Sub-Sequence
1 20 19939 24-May-2007 22-Jun-2007 NaN NaN
2 20 7586 01-May-1958 29-May-1958 0.7287 0.7287
3 20 15330 10-Feb-1989 13-Mar-1989 0.7337 0.9336

(a) Figure 4.11a correlation values.

Sub-sequence
Num

Sub-sequence
Length

Sub-sequence
Start Idx

Sub-sequence
Start Date

Sub-sequence
End Date

Correlation To
First

Sub-Sequence

Correlation To
Previous

Sub-Sequence
1 20 1858 24-May-2007 22-Jun-2007 NaN NaN
2 20 928 12-Sep-2003 10-Oct-2003 0.6537 0.6537
3 20 3751 28-Nov-2014 29-Dec-2014 0.5525 0.8925
4 20 4226 18-Oct-2016 15-Nov-2016 0.3801 0.9191

(b) Figure 4.11b correlation values.
Table 4.8: Correlation values of sub-sequences identified in Figure 4.11: (a) Full time
window; (b) Reduced time window.

10Note: See section 3.2.2 for more detail on the Pearson correlation coefficient statistical measure,
along with a range interpretation guide.
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All sub-sequences display high correlation levels, again with the exception of the
4th sub-sequence in the reduced time window indicating a moderate correlation value
of 0.38 as compared to the original pattern sequence. However, when verified against
its previously identified match (i.e. based off MPI index) a high correlation value of
0.91 is still obtained.

4.5 Matrix Profile analysis using variable length

An indication of the level of repeated behaviour in a financial series is of interest to
traders as a starting point to check if further investigation is warranted, and at what
sub-sequence length this would be most informative, i.e. if a given series may contain a
high proportion of repeated occurring at length m. To investigate this, a set of matrix
profiles of increasing MP length can be constructed. This occurrence level is shown in
Figure 4.12a for the S&P500 between 2007 & 2009.
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Figure 4.12: MP (a,c) and corresponding histogram (b,d) of S&P500 and Microsoft
input series. Illustrated over increasing MP sub-sequence length, during the period
January 2007–January 2009.
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As the length of MP is increased, the overall distance between matches also in-
creases; an intuitive result as a shorter sub-sequence length is more easily matched
[536]. This match distance shift is in turn reflected in the equivalent histogram plot
(Figure 4.12b), where the distributional morphing can also be examined over increasing
sub-sequence length. Also illustrated in Figure 4.12d is a further example, based upon
matrix profiles of Microsoft share value between 2007 & 2009 (Figure 4.12c). Here a
skewed distribution to the right, reflects the larger proportion of higher MP distance
values indicating discords.
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Figure 4.13: Microsoft Pan Matrix Profile (PMP) and underlying motif identification.
The raw data Microsoft motifs in (d) were identified by an index of peaks in the reduced
Microsoft Pan Matrix Profile (b) and the corresponding index of low MP value locations
in (c). For context of overall motif length and location, a longer timescale Microsoft
PMP is also provided in (a).

Further insight is provided by a recent evolution of the base MP algorithm entitled
SKIMP [233], which facilitates the efficient generation of an MP set for a user-provided
length range. The results of SKIMP, also called a Pan Matrix Profile (PMP), when
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plotted as a heatmap11, allows a trader to identify lengths for which higher motif
frequency is observed in a series. This is represented by areas of increased intensity
in the PMP12 (as shown for Microsoft series data in Figure 4.13a) while less frequent
motifs with longer lengths appear as spikes above this background level (Figure 4.13b).

A trader can examine the PMP for a chosen length, m, using all previously described
techniques, by selection of the relevant MP from the PMP result set. This is equivalent
to an individual MP of the same length m produced by the base MP algorithm as
verified in Figure 4.13c. The location of spikes in motif length value, highlighted by
the PMP, can serve as starting points for further analysis in single series. This is shown
in Figure 4.13d, where a MP of length m = 20 was selected from the PMP, and low
MP values occurring at the point of the spikes in Figure 4.13b were found to be a
‘classic motif ’ (as the MPI value for index 196 in the MP ‘pointed back’ to index 69).
Spikes in the PMP can also aid analysis of the multi-dimensional case by the MP using
localised MP minima (as discussed in the next section), by providing a starting point
for further analysis if these points are proving difficult to discern visually.

4.6 The multi-dimensional case:
Matrix profile analysis to establish market state

When multiple MP series are combined on a single plot, the emergence of MP minima
occurring within a short timeframe has potential to indicate time periods where similar
behaviour is exhibited across the set of input series. This is of significance to traders
and financial analysis as the current market context (or state) in which they need to
execute is often dictated by market movements. These movements, based upon the
prevailing macro-economic conditions or a sudden external event, require examination
as they can have a considerable influence on the behaviour of index and share values,
as previously described in sections 4.2 & 4.3.

Even when solely considering the base matrix profile algorithm, as in this thesis,
additional information is still provided by the MP in this regard13. This is achieved
by examination of a single plot containing multiple matrix profiles created from rep-
resentative series of individual market sectors. Multi-dimensional MP plots can be
examined in order to identify moments where markets are ‘in sync’, as indicated by
MP minima coherence.

11Note: For additional detail on time series visualisation see section 2.3.
12Note: The intensity of values in the heatmap plots of Figure 4.13a and 4.13b are indicated by

the colour scale of each plot, with red representing higher values and dark blue lower.
13Some existing MP implementations are available that already account for the multi-dimensional

case such as mSTAMP & mSTOMP [192], where a ‘slice’ is taken through several MP’s to obtain the
overall lowest distance value of the combined series (and hence the combined closest match). Here,
however, we allow a flexibility of match location by obtaining localised MP minima occurring within
a defined short time-frame.
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4.6.1 MP minima match regions
When examining multi-dimensional MP plots, a convergence of MP minima (desig-
nated ‘match regions’) are of primary concern to traders. A visual choice can be made
of where the best combination of localised MP minima values occur over the shortest
timeframe in order to obtain these match regions. This is illustrated in Figure 4.1414,
using representative series chosen for the Technology sector (Figure 4.14a) and across
multiple sectors in (Figure 4.14b). Realistically, however, this becomes difficult to see
if the number of market sectors is large, so that the alternative is to parse the minima
automatically for coincidence.

Once a match region has been identified, the behaviour of the original or raw series
set and sub-sequences thereof, obtained from the start location of the MP minima
within that region can then be compared (as described in sections 4.4.1-4.4.4). This
has the potential to provide an opportunity for a trader to take advantage of identifying
a market movement where one of the series may lag behind wider market behaviour.
Aside from any potential trading advantages, a comparison is still necessary to verify
whether the raw series, not just the MP minima, are coherent, as each MP minima
represents a close match within an individual series only.

(a) (b)
Figure 4.14: Sample set of normalised Matrix Profiles across individual market sectors:
(a) Tech sector; and (b) multiple sectors. Localised MP minima coherence are indicated
by coloured rectangles. During the period January 2007–January 2009.

As series are added, particularly for low MP lengths, these plots can become too
crowded, with match regions more difficult to visually discern, so the current technique
has an obvious practical limit. However, a PMP can also provide an alternative method
for obtaining start locations (equivalent to a match region) for motif behaviour inves-

14Of note in Figures where the MP is plotted by date (4.14,4.15 & 4.17a for example), is the date
range of the MP series is reduced as compared to the original input. This is because the length of the
MP will always be shorter than the input series (by the sub-sequence length value m used to calculate
the MP). An effect of the use of a sliding window within the MP algorithm, as previously detailed in
footnote 3 (section 4.4.1).
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tigation over reduced timescales, by obtaining locations of peaks representing longer
motifs than the background level in heatmap plots that the PMP produces.

4.6.2 Multi-dimensional Analysis of behaviour of stocks within
an index

A similar scenario may occur when comparing the behaviour of an individual stock of
the index over the time window of an identified MP match region. This is demonstrated
initially in Figure 4.15, where two match regions of the S&P500 and representative
series of market sectors are highlighted, together with MP minima details in Table 4.9;
(corresponding raw series sub-sequences are shown in Figure 4.16). This corresponds
to the period of the last major systemic15 financial crash which was initially sparked
by issues in the American sub-prime property market [517] which then accelerated
globally. The S&P500 (representing the market as a whole) reached a peak in October
2007. However, fears of losses at Citigroup in conjunction with poor market sentiment
prompted a more generalised sell-off [96, 516, 517] and a global liquidity crisis.

Figure 4.15: Multi-sector MP plots including S&P500 index, local MP minima coher-
ence indicated by coloured rectangles: January 2007–January 2009. Dates of occur-
rence of low minima regions in Figure 4.15 are summarised in Table 4.9.

Series Sector
Match Region 1 Match Region 2

Identified MP
Minima Index

Identified MP
Minima Date

Identified MP
Minima Index

Identified MP
Minima Date

S&P500 Various 179 18 September 2007 401 05 August 2008
IBM Information Technology 169 04 September 2007 398 31 July 2008
Pfizer Pharmaceutical 182 21 September 2007 404 08 August 2008
Walt Disney Entertainment 179 18 September 2007 412 20 August 2008

Table 4.9: Identified MP minima dates and indexes of match regions 1 and 2 (i.e.,
localised MP minima coherence) as highlighted in Figure 4.15.

15As opposed to effects of the Covid-19 pandemic on global markets. Which, although certainly a
significant systemic shock, was an extraneous event.
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If considering the data in Figure 4.16a in the context of the sub-sequences alone, all
series appear to display the same general behaviour. Initially a large drop in the IBM
(red) series, occurring at a later point than for the S&P500 is observed (i.e. lagging),
while a large increase of the Pfizer (green) series precedes a rise in the S&P500 (i.e.
leading). However, when plots account for date within the same series, behaviours then
align (Figure 4.16b).
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(d)
Figure 4.16: Motif of stocks within an index: i.e., original data sub–sequences with
starting indexes obtained from MP minima located in Match Regions 1 and 2 in Figure
4.15: (a) Match Region 1 overlapping; (b) Match Region 1 by date; (c) Match Region
2 overlapping; and (d) Match Region 2 by date.

In Figure 4.16c the Pfizer(green) and Walt Disney(brown) series initially appear to
decrease in value ahead of the S&P500. However when adjusted for date (Figure 4.16d)
it is highlighted that they are actually lagging, i.e. initially retaining their value at a
time when the market, (as represented by the S&P500 ), is dropping. This can provide
a signal to traders that it may be time to reduce a position in these assets, in order
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to minimise any potential loss. In the context of a declining market, unless a trader
is consciously ‘betting against the market’ due to an alternative opinion or strategy16,
they may wish to close an open position. This is done in order to take profits, stem
realised losses, or reduce exposure to a potential loss.

4.6.3 Multi-dimensional Analysis of a Single Stock

One further financial series analysis facilitated by the baseline MP, is examination of
alternative measures of the same stock, particularly the combination of Share Price
and Volume. This is especially relevant for traders when considering the emergence
of known financial patterns such as Head & Shoulders for example, as it can confirm
an expected signal. Rising volume and value together can indicate the strength of
an increasing market (or share) value movement or, alternatively, a potential reversal
of trend (as volume drops). These pattern movements are factored by traders into
assessment of emerging patterns and expected change points in order to leverage trading
opportunities.
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Figure 4.17: Motif of differing measures of Microsoft stocks during the period of Jan-
uary 2007–January 2009: (a) MP Microsoft share volume and value; and (b) raw data
Microsoft share volume and value based upon MP minima identified in Match Region
1.

By constructing a MP plot of both share value and volume, MP match regions can
be identified, as demonstrated for Microsoft series data in Figure 4.17a. A correspond-
ing increase in both value and volume is identified when mapped to the underlying
data, signalling a spike in share value.

16An alternative trading strategy may be a ‘short position’ based on any number of factors, such
as additional information that may not yet be publicly available, or an alternative opinion of existing
market conditions.
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4.7 Conclusions & Improvements

This chapter established that the baseline Matrix Profile (MP) algorithm can improve
financial pattern recognition and analysis for traders and financial analysts, by aug-
menting existing technical and market indicators. This is demonstrated through a set
of case studies used to illustrate the performance value of the MP as a data structure,
providing significantly more information compared to other motif detection algorithms,
(which focus solely on similar pattern identification in the time series). Now consid-
ered the state of the art algorithm for motif discovery [375–380], the MP provides
basic information on the number of motifs and discords, together with indications of
more persistent behaviour with evolution of MP length. The efficiency of heatmaps
produced by the PMP also permits immediate gauge of motif length range within an
entire series as well as location of longer motifs.

The MP immediately provides the location of closest match sub-sequences, identi-
fying repeated behaviour within an individual asset series, or for the wider market (as
represented by the S&P500 ). The provision of the MPI (i.e. location of closest match)
within the MP data structure, allows identified sub-sequences in the raw data to be
directly compared. Additionally, by utilising the MPI of the matching sub-sequence
in NN tracing, all similar sub-sequences to the original can be easily identified, plotted
and frequency of occurrence determined. This is important for trader recognition of
known chart patterns, (similar to previous behaviour), either in the series as whole or
when restricted to a time horizon of interest. The MP is notably efficient in this regard,
as it can be executed in near real-time for streamed data, providing the advantage of
up-to-date analysis for traders, (perhaps as a sub-routine in a larger system).

When switching to the multi-dimensional case, the use of combined MP series plots
can indicate market coherence, contributing to trader estimate of the market state as
well as individual stock or share tendency to lead or lag, thus highlighting potential
investment opportunities. While visual identification of MP minima match regions
in this context in order to provide a point for raw series investigation is limiting,
the PMP does provide improvement, particularly at shorter MP lengths. However,
automation of this process must be the ultimate goal. One possibility in this regard is
the adaptation of mSTAMP[192] to include flexibility of MP minima location within
a specified window across a set of matrix profiles, (as opposed to the current lowest
combined value).

Despite clear advantages of the MP for financial series analysis, even when solely
considering the base MP form as outlined here, there is still room for further improve-
ment. One such avenue of development is that of variable-length motif identification,
where the length variability obtained is based upon series behaviour. This can be
carried out in order to identify the occurrence of financial time series patterns over dif-
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fering time-horizons, without an imposed length (or length range) restriction. To this
end we introduce the Side-Length Independent Motif (SLIM ) algorithm in the next
chapter.
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Side-Length Independent Motifs
(SLIM )

5.1 Introduction

In this chapter we introduce a side-length independent motif discovery concept, (where a
motif ‘side’ is one part of an identified motif sub-sequence pair) to improve identification
and analysis of common financial series patterns for traders and market analysts.

This refinement can confer an advantage to traders as it can directly identify similar
chart patterns occurring over differing time-horizons, i.e known common behaviours,
that allow traders to identify investment opportunities. As the level of side-length
flexibility introduced by SLIM is not restricted to a pre-defined ratio, it removes the
assumption that a desired length is known in advance by an analyst and allows the
discovery of related chart patterns that may have otherwise been missed if this value
was incorrectly set.

The SLIM algorithm is outlined and using a historical daily S&P500 dataset
throughout, including for variable length motif identification examples. The connec-
tion between input series volatility and compression levels achieved when creating SAX
representations utilised by SLIM is illustrated, which will serve as the basis for series
volatility analysis examined in future chapters. Finally a critical evaluation of SLIM,
its advantages and wider use as well as suggestions for further improvements are also
given.
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5.2 Variable-length financial motifs

Time horizon1 i.e. the length of time that a trader is willing or allowed to hold an
asset, is an important consideration for investors [537–542] and is largely commensu-
rate with a trader’s so-called risk appetite. Shorter term trades are more susceptible to
short-term market shocks, resulting in higher volatility levels (greater variation) and
thus considered to be of higher risk [543]. As per Figure 5.1, a trader’s investment
horizon can vary greatly in scale. This can range from the ultra short-term in high
frequency and intra-day trades [544–546], and short-term [547–549] day trading, to
larger timescales of years and even decades as in the case of pension funds for exam-
ple [550–552]. A complex combination of factors, such as market type and sentiment,
requires consideration within each time horizon [553–556] and may influence the indi-
vidual trader decision-making process, in addition to transaction cost and horizon bias
[557].

ms Mths m Hr Bds Wk Yr > 10 Yr

Reducing

Measurement

Frequency

Increasing Time

Figure 5.1: Scaling factor of investment time horizons. < 1 day is considered ‘Intra-
day’.

Any competitive advantage, however small, is of significant interest to traders. Ef-
forts to improve investment decision-making and gain advantage include investigation
of similar behaviour over different time horizons, along with efficiency gains over the
short time horizons of the high frequency domain [558, 559]. In order to refine identifi-
cation and comparison of such features, traders need to employ variable length motifs.
Although the majority of motif discovery algorithms are concerned with fixed length

1For clarity, the term time-horizon when used is chosen to represent differing time intervals within
a single series. Each time interval remains constant throughout (i.e. we are not re-scaling), regardless
of the granularity of the data examined, be it daily data as here for the S&P500, or lower ‘tick level’
Cryptocurrency data utilised later in chapter 6.
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motif discovery, variable length has attracted some interest. Existing variable length
motif discovery algorithms take different forms [222, 560–562], over varying scales [220,
563] and targets, such as DNA [564] and medical data [565] interpretation, Recently,
matrix profile versions such as VALMOD [232] and SKIMP [233] have also consid-
ered sub-sequence length variability generally, however there remains little work on
variable-length motifs in the financial domain.

Of variable length motif discovery algorithms available to date, a set of motifs is
identified over a user-specified length range where both sides of the match (or motif
pair) are equal. Thus, in order to identify and compare similar patterns over differ-
ent time-horizons, additional processing and analysis are required. Also patterns of
importance may be missed if they happen to occur outside of this range. Therefore,
we introduce here the concept of a Side-Length Independent Motif (SLIM ) where side-
lengths in a sub-sequence match forming a motif pair can be unequal, as demonstrated
in Figure 5.2.

0 100 200 300 400 500 600 700 800 900

Sample Series Index

10

15

S
a
m

p
le

S
e
ri
e
s
 V

a
lu

e

a) Sample Synthetic Series containing Motif Pair 1 & 2

Raw Data Motif Pair 1 Motif Pair 2

0 5 10 15 20 25 30 35 40 45 50

Motif 1 Index

10

15

M
o
ti
f 
1

V
a
lu

e

b) Motif Pair 1

Motif 1 Side A Motif 1 Side B

0 10 20 30 40 50 60 70 80 90 100

Motif 2 Index

10

15

M
o
ti
f 
2

V
a
lu

e

c) Motif Pair 2

Motif 2 Side A Motif 2 Side B

Figure 5.2: Sample synthetic time series showing two motif pair locations. Motif pair 1
has equal side-length for Side A & B while motif pair 2 has differing motif side-length.

Removing the unrealistic assumption that the user knows the correct motif length
in advance, can often produce more intuitive and actionable results, which could have
been missed otherwise [232]. The principal advantage of the SLIM algorithm, is that it
permits this side-length flexibility, without the implementation of a pre-defined length
range. In the following sections we will outline the SLIM process, again utilising a
daily S&P500 series dataset wherever possible throughout [360].
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5.3 SLIM Algorithm Outline

In summary, to achieve the motif side-length flexibility properties of SLIM, a raw
input time series is first converted into a compressed SAX representation, from which
a matrix profile is used to identify motif locations. Compression is then removed when
returning to the raw series segments represented by these alternative motifs. As the
compression initially achieved is dependent upon input series volatility, differing levels
of compression may have occurred across the series, which introduces a side-length
variability between sub-sequence matches.

An initial outline of the motif discovery process of SLIM is given in the block
diagram of Figure 5.3, along with pseudo code in Algorithm 2. We will now examine
these individual steps in more detail.

Figure 5.3: Illustration of SLIM motif identification process.

SLIM : Raw input series to SAX series

An input time series is first parsed into a representative SAX string (as described
previously in section 3.4.1) utilising a user-provided alphabet size; (choice of this is
discussed in section 5.3). In the current version of SLIM, a 1:1 match between SAX
symbol and input series index is enforced, setting the word length input field of the SAX
algorithm equal to the series length. While this apparently contravenes the original
purpose of SAX, namely dimensionality reduction, the primary goal here is not initially
to achieve maximum compression, while maintaining a lower bound, but rather to
create an initial SAX representation of the series for the remaining compression and
motif identification steps as summarized in Figure 5.3.
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SLIM : SAX series compression (SAX To MDL-SAX)

Once a suitable SAX representation has been obtained, the Minimum Description
Length principle is then applied to compress the SAX string into an MDL-SAX rep-
resentation of the original series. Building upon the previous time series definition of
2.4.1 in section 2.4, along with SAX definitions 3.4.1 and 3.4.2 in section 3.4.1, the
following definition applies to this MDL-SAX process:

Definition 5.3.1. An MDL-SAX string M̂ , is a compressed representation of a SAX
string M̂ = M̂1, M̂2, ..., M̂z obtained by the application of the Minimum Description
Length principle, such that adjacent equal values M̂i, ..., M̂n are represented by M̂x

i

where x = |M̂i, ..., M̂n| (i.e., the number of compressed elements).

The result of this MDL application is that consecutive, equal, SAX values are com-
pressed into a single symbolic representation as demonstrated in Figure 5.4 and Table
5.1 (for sample January S&P500 SAX series values), transforming an original example
SAX string of 55545444333233333433 into a MDL-SAX string of 53454333235432.

SAX

MDL-SAX 53 4 5 43 33 2 35 4 32

5 5 5 4 5 4 4 4 3 3 3 2 3 3 3 3 3 4 3 3

Figure 5.4: Illustration of MDL-SAX string creation from a SAX time series represen-
tation. Consecutive equal SAX elements are collapsed to a single MDL-SAX element,
with superscript value indicating the number off repeats [97]. Additional detail recorded
is also shown in Table 5.1.

Additional detail, retained for further evaluation, includes the number of collapsed
SAX elements (i.e. superscript value in Figure 5.4), the input (i.e. raw) series date
and index values, together with the corresponding SAX series date and index values.
This allows for future analysis of series volatility (as discussed in Chapter 6), as well
as reverse translation of identified locations of the MDL-SAX string to input series
segments that they represent. A snapshot is shown in Table 5.1, recording the MDL-
SAX compression of January 2009 S&P500 SAX series values, previously demonstrated
visually in Figure 5.4 and further illustrated in Figure 5.5.
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MDL-SAX
Series Index SAXVal SAXVal

Diff
SymJoin

Num
Raw Series

Index
Raw Series

Date
. . . . . . . . . . . . . . . . . .
97 5 1 3 254 02-Jan-2009
98 4 -1 1 257 07-Jan-2009
99 5 1 1 258 08-Jan-2009
100 4 -1 3 259 09-Jan-2009
101 3 -1 3 262 14-Jan-2009
102 2 -1 1 265 20-Jan-2009
103 3 1 5 266 21-Jan-2009
104 4 1 1 271 28-Jan-2009
105 3 -1 6 272 29-Jan-2009
. . . . . . . . . . . . . . . . . .

Table 5.1: Sample additional detail recorded during the construction of an MDL-SAX
string as demonstrated in Figure 5.4. SAXVal is the value of the SAX series at a given
index, SAXValDiff is the difference between the current and previously recorded SAX
value, while SymJoinNum is the number of consecutive SAX series values combined
through the application of MDL.

A demonstration of the application of MDL to an input SAX representation of
S&P500 data is shown in Figure 5.5. The input or original S&P500 series (Figure
5.5a), is transformed into a SAX representation, Figure 5.5b, using an alphabet size of
20. A single month of SAX values is then displayed in Figure 5.5c in order to illustrate
clearly the length reduction achieved by the SAX to MDL-SAX conversion step in
Figure 5.5d. For clarity, these values are also utilised in Figure 5.4 and Table 5.1,
giving a compression rate of over 50% for this section of the SAX series.
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Figure 5.5: Sample S&P500 raw series input to MDL-SAX string transformation.
Note the length reduction between the SAX(c) and MDL-SAX(d) representations for
January S&P500 values.
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Additionally SAX and MDL-SAX series are plotted using non-adjusted (Figure
5.6a) and adjusted (Figure 5.6b) scales, i.e. in Figure 5.6b the x-axis of the MDL-SAX
series plot is limited to the length of the SAX & MDL-SAX series values independently,
whereas in Figure 5.6a it is not. Figure 5.6a illustrates the compression achieved across
the full series used in Figure 5.5 through application of MDL to SAX, while Figure 5.6b
demonstrates how shape is conserved between SAX and MDL-SAX representations.

In effect, applying MDL to a SAX representation of an input series removes periods
of stability while retaining the volatility, or feature profile of the original series. It is this
property that is exploited by SLIM as any search of the MDL-SAX string for similar
sub-sequences (i.e motifs) will still be based upon underlying features of the original
series, while also introducing a length flexibility as a result of the MDL compression.
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(a) Non adjusted scale to illustrate length com-
pression.
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(b) Scale adjusted to illustrate relative shape.

Figure 5.6: SAX & MDL-SAX representations of the S&P500 from January 2008 to
January 2010. SAX Alphabet size = 20, Num of SAX segments = series length.

It should be noted that results produced by the SAX to MDL-SAX conversion also
serves as the basis for further analysis in its own right. This provides opportunities
above those of solely identifying motifs of variable side-length as considered here. For
example, the MDL-SAX series can easily be systematically searched to identify known
chart patterns. These locations can then be mapped back to the input raw series to
examine behaviour when previously introduced compression is removed. The details
recorded during this compression process (see Table 5.1 for example) can also be utilised
to gain an indication of the most volatile and stable segments of an input series, as
discussed further in section 6.3.
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SLIM : Input series volatility and compression level considerations

For a highly volatile series input, the choice of alphabet size used during the creation of
the initial SAX representation gives an increased range of SAX values. This increased
resolution reflects an increase in SAX breakpoints, i.e. fewer occurrences of consecutive
equal SAX values. Thus when MDL is applied, a lower compression rate is obtained
between the SAX and MDL-SAX strings. The compression rate CR% is given as:

CR% =
(

LSAX − LMDLSAX

LSAX

)
× 100 (5.1)

where LSAX is the length of the SAX series and LMDLSAX is the length of the SAX
series after MDL has been applied.

By allowing the SAX alphabet size to vary and recording the resulting CR%
achieved, a SLIM CompRate% plot can be constructed as illustrated in Figure 5.7.
While the final compression rate percentage achieved is ultimately dependent upon the
volatility of the input series, an increase in alphabet size will reduce the MDL com-
pression rate. This is illustrated in Figure 5.8 (again for the same time window as for
Figure 5.5 & Table 5.1). Once a sufficiently large alphabet size is used, the compression
rate stabilises without further notable decrease. This is in effect the point where the
range of SAX values stabilises, i.e. all features are captured.

Figure 5.7: Illustration of SLIM CompRate% plot creation process. For a range of
SAX alphabet values, the % compression between SAX and MDL-SAX series lengths
is plotted.
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As illustrated in Figure 5.8, accordingly as the alphabet size used to create the SAX
representation of the S&P500 series increases, the length of the resulting MDL-SAX
series also increases (5.8a) while the compression rate is reduced (5.8b).
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Figure 5.8: Effect of MDL application to a SAX S&P500 series from January 2008 to
January 2010. A large alphabet size range is utilised in Figure 5.8 to illustrate stability
of compression rate at higher alphabet values.

This relationship between the CR% property of MDL-SAX and volatility of the
input series, provides a basis for investigating the latter, as discussed in more detail
in Chapter 6. Tuning of MDL-SAX compression to obtain a desired compression rate
percentage can lead to increased range of alphabet size in comparison with that used
in the original dimensionality reduction application of SAX.

5.3.1 SLIM : Motif Discovery

Once created, the MDL-SAX string representation of an input series can itself then
serve as input to the Matrix Profile (MP) algorithm, producing a MDL-SAX-MP rep-
resentation. This allows motif candidates to be efficiently identified by examining the
MDL-SAX-MP for low values, indicating a close match elsewhere in the MDL-SAX
string. Additionally, all advantageous properties of the MP as described previously in
section 3.4.3 and chapter 4 are inherited by default. This includes the ability to query
an associated MPI of any point of interest in the MDL-SAX-MP in order to obtain
the index of the closest match of that particular point.

Of course, the question arises as to why choose to create an MDL-SAX-MP when
a MP can be obtained directly from an input series with less effort. The advantage
of an MDL-SAX representation, however, is that in removing periods of stability, it
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concentrates the focus on specific or characteristic features. In consequence, the MDL-
SAX-MP then identifies higher order match regions of atypical (non-stable) behaviour
within the original series. If a series is stable or ‘trading sideways’ then a trader or
investor is neither making nor losing money, so that the main opportunity to achieve
material profit (or reduce loss taken) is through assessment of volatility. This is not to
say, of course, that periods of stability are devoid of interest to traders as they can be
used to identify times when greater profit can be made elsewhere. If a series is stable,
then maintaining value when the wider market is otherwise dropping, can indicate a
potential ‘safe haven’ or signal a potential drop in the value of a given asset, providing
an opportunity to minimise a potential loss2.

Once a motif within the MDL-SAX string has been identified, the values recorded
during the MDL process can be utilised to de-compress the identified sub-sequence
range, indicating points of interest in both the SAX and original series that can then
be examined by the trader. A length increase is then obtained, i.e. moving from
an identified sub-sequence of MP length m obtained from the MDL-SAX string, to
a higher sub-sequence length of m + x in the SAX or input raw series. The length
increase obtained for each side of the motif pair is dependent upon the initial level
of compression (i.e. collapsed number of SAX symbols) that occurred during MDL
individually, and as such side-length independent motifs can be obtained where the
length of Side A and B are not necessarily equal.

Of note is that the shortest length sub-sequence obtained upon removal of MDL (de-
compression) is equal to the MP length m used when creating the MDL-SAX-MP. An
absolute minimum value may occur only in the case where the identified match segment
could not be compressed further during the SAX to MDL-SAX step. Otherwise the
length of the sub-sequence will not be the shortest possible, which is an intuitive result
as only previously-introduced compression can be removed.

As illustrated previously in Figure 5.2, a standard motif is one where both ‘sides’
(or part of a matching sub-sequence pair) are of equal length, whereas SLIM can
identify motifs of variable side-length based upon behaviour within the MDL-SAX
string representation, i.e. returning sub-sequences that are not necessarily symmetric
in terms of shape. Although identified behaviour will be similar, features may occur at
a different point in one side relative to another, or form over differing length values. In
financial terms, this may mean a sudden spike in value occurring at a different point
(i.e. index) between sub-sequences for example. Or portion of a common chart pattern,
such as one side of a ‘Shoulder ’ in a Head & Shoulders taking longer to form. Also
important for financial analysts is that a desired length differential value between motif

2Periods of stability within a series are also captured in the detail of the table formed during the
MDL-SAX process, where a high SymJoinNum i.e the number of consecutive equal SAX symbols
reflects regions of lower volatility.
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sides is not required by SLIM, as this may not be known in advance.

A demonstration of the SLIM motif discovery process, including numerical vali-
dation of sub-sequence correlation using Dynamic Time Warping (DTW ) distance is
given in section 5.4. For consistency, this example illustrates the sub-sequence length
variability obtained by SLIM using the same S&P500 data from January 2008 to Jan-
uary 2010. However, first we will complete our SLIM algorithm outline by consolidating
the detail of SLIM into a set of pseudo code steps.

5.3.2 SLIM : Motif Discovery Pseudo Code

Summarised for convenience and to facilitate logical comparison to other motif discov-
ery algorithms, the principal steps of SLIM are shown in Algorithm 2 in the form of
pseudo code.

Data: Input raw time series
Result: Candidate motif locations with variable side-length

Step A: Transform raw input series into a suitable SAX representation
Step B: Compress SAX series (using MDL), creating a MDL-SAX series
Step C: Apply MDL-SAX series as input to the MP algorithm, creating an

MDL-SAX-MP series

for MDL-SAX-MP do

• Identify suitably low MDL-SAX-MP series value, to obtain match

– Sub-sequence length = MP algorithm length m

– Location of matching side of the motif pair is obtained from
corresponding MPI value

• Identify the end point of the MDL-SAX motif segment for each side
of the motif pair

– Remove MDL compression

– Plot corresponding SAX and raw series sub-sequences

end
Algorithm 2: Side-Length Independent Motif (SLIM ) pseudo code.

Note: Matlab source code of SLIM is also made freely available at [98].
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5.4 SLIM : S&P500 Motif Discovery

The SLIM motif discovery process is illustrated in Figure 5.9 where S&P500 series
data is first parsed into a SAX string (as previously shown in Figure 5.5 a,b). MDL is
then applied and an MDL-SAX-MP representation created in Figure 5.9a. Examining
this MDL-SAX-MP for low MP values provides three motif pairs, as in this case each
of the six low MP values identified are ‘pointing back’ to another as obtained from the
MPI of each location (and discussed in section 4.4.2). The low MP values of each pair
(indicating close match) are indicated as points X, Y and Z in Figure 5.9a.
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Figure 5.9: Matrix profile of SAX representation of the S&P500 from January 2008 to
January 2010, after application of MDL. Motif pairs identified by MP minima indexes
highlighted at points X, Y & Z in 5.9a are illustrated in 5.9b, 5.9c and 5.9d with
variable lengths per motif side illustrated in both the SAX (middle) and raw data
(bottom) sub-sequences.
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Further detail of locations is shown in the remaining plots of Figure 5.9. The initial
match in the MDL-SAX series is given in the top line graph in Figure 5.9b-d. The
corresponding sections of the SAX series i.e. with compression removed are given in
the middle, while the lower line graphs show raw S&P500 input series values. An
increase in length is observed for all sub-sequences, moving from the MP length of
m = 20 used in the MDL-SAX (top) plots, to a range of 25 to 95 (approx.) for Side-A
and 25 to 70 for Side B in the SAX (middle) and raw input (bottom) series.

As we are examining daily S&P500 data, with each index in the input series rep-
resenting a single trading day measurement, this means SLIM is obtaining similar
behaviour with a length range of approximately 3 to 10 weeks3. The lower line graphs
of Figure 5.9b-d illustrate, as expected, a good correlation between SAX & raw series
values, as well as a close match between each side of the motif pair in terms of shape.
This is also verified numerically by the DTW distance row values of Table 5.2 which
summarises sub-sequence details of points X, Y & Z in Figure 5.9.

Point X Point Y Point Z
Motif Side A Motif Side B Motif Side A Motif Side B Motif Side A Motif Side B

MDL
Length 20 20 20 20 20 20

No MDL
Length 96 23 55 72 61 79

MDL-SAX
string index 20 48 111 132 122 151

SAX string
index 57 180 308 364 340 426

Raw series
start index 57 180 308 364 340 426

Raw series
start date 25-Mar-08 17-Sep-08 23-Mar-09 11-Jun-09 07-May-09 09-Sep-09

DTW
distance 20.3118 14.0244 25.0922

Side-Length
differential 73 17 18

Table 5.2: Sub-sequence detail recorded during construction of Figure 5.9. DTW
distance (i.e. correlation value) and Side-length differential quoted is between Side-A
and B for each point separately.

As regions of stability are re-introduced, (middle Figure 5.9b-d) this may lead to
flatter overall plots, i.e. specific features are blurred. This effect is observed in Figure
5.9b, where a length increase of 20 to 96 for Side-A as opposed to 20 to 23 for Side-B
causes features to be more difficult to discern. Imposing a limit on the number of
consecutive equal SAX symbols (collapse number) that can be combined during the
SAX to MDL-SAX step, may help to mitigate this issue by creating more than one
equal SAX symbol to represent highly stable regions of the input raw series. Thus more
stable regions would then be accounted for with increased granularity when obtaining
a match from the MDL-SAX string using the MP.

3Assuming each week is 5 business days, i.e. no bank or public holidays occurred during the
identified time period.
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However, overall as motif side-length flexibility is introduced, features are still con-
served, highlighting similar behaviour occurring over differing time-horizons for traders
to analyse, especially when considering there is no additional normalisation step ap-
plied to the raw series values obtained in this case (to facilitate easier comparison over
differing value ranges).

5.5 SLIM : Algorithm Comparison

Here we examine SLIM in relation to other motif discovery and analysis algorithms.
This takes several forms, firstly a complexity analysis is provided, allowing quanti-
tative comparison to other algorithms using ‘Big-O’ notation (where available in the
literature, see Table 5.4). We then compare the result set produced by SLIM to other
commonly used and influential algorithms. This illustrates the side-length flexibility
of motifs identified by SLIM, which is its principal differentiating property.

5.5.1 Complexity Comparison

When quantifying the complexity of algorithms, a common approach is that of ‘Big-O’
notation (represented by O and pronounced as ‘Big-Oh’). O notation allows program-
mers to classify algorithms depending on how their run time or space requirements
vary as a function their input size. O considers the worst case scenario of algorithmic
performance, by describing the limiting behaviour of a function as an input argument
tends towards a particular value or infinity [566, 567]. Thus it is the most expensive
term that becomes dominant factor for high input values (i.e. as n ≫). Common
algorithm complexity levels are summarised in Table 5.3.

Algorithm
Complexity Level

O
Representation

Constant O(1)
Linear O(n)

Logarithmic O(nlogn)
Quadratic O(n2)

Exponential O(2n)
Factorial O(n!)

Table 5.3: Common ‘Big-O’ complexity levels summarised for a problem of input size
n. As O considers the worst case scenario of algorithmic performance, the highest
complexity factor dominates as as n ≫.

As SLIM is a combination of SAX, MDL and MP techniques, the complexity is
also a combination of these factors, given by:
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O(n)SLIM = O(n)SAX + O(n)MDL + O(n)MP (5.2)
where

O(n)SAX = SAX O complexity

O(n)MDL = MDL O complexity

O(n)MP = MP O complexity

Note: The actual O(n)SLIM value reached will depend upon the particular use case
of SLIM as not all of these underlying techniques are required in every scenario.

Matrix Profile (MP) complexity

The base forms of the MP algorithm are the Structured Ordered Matrix Profile (STOMP)
[300], which is faster but must run in its entirety before results are obtained, and the
Structured Anytime Matrix Profile (STAMP)[231], which trades efficiency in order to
calculate the MP in an anytime fashion (see section section 3.4.3 for additional MP
details). The time complexity of STOMP is O(n2) achieving a O(logn) factor speedup
over STAMP [300]. However, in [231] it is empirically suggested that the run-time of
STAMP’s growth rate is also O(n2). We will therefore use a value of O(n2) as the
computational complexity of the matrix profile.

SAX complexity

As previously described in section 3.4.1, the computational complexity of SAX is in-
fluenced by the size of the input time series (n) along with the parameters required for
transformation of that input series into a symbolic string, these are:

Alphabet Size (a): The vertical segment size, or break-points, used for discretisation
can impact the computational complexity, as a larger alphabet size will require
more computations.

Word Size (w): Word size, is the length of horizontal symbolic representation (i.e. no.
of piecewise segments where w ≪ n). A reduced w requires more breakpoints
which can lead to increased computational requirements.

In practice, the time complexity of SAX can be considered linear (i.e. O(n)) when
these parameters are kept constant, with the length of input series becoming the dom-
inant factor as n ≫. Although a O complexity analysis is not available directly in
the original publication of SAX [211], this complexity value is implicitly verified in the
literature as SAX is incorporated into other algorithms. For example the SAX based
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EMMA algorithm [193] cites a O(n) complexity level, similarly a grammar approach
to motif discovery based upon SAX strings called Sequitur [218, 219] also quotes O(n).
We will therefore consider the complexity of SAX to be linear, i.e. O(n).

MDL complexity

The application of MDL to a SAX string is O(logn) when considered as a case of re-
coding of data, as examined in [568]. This is intuitive, as in our case the only variable
influencing MDL complexity is that of increasing input series length and the compres-
sion step utilised by SLIM is naturally computationally efficient. When applying MDL
to a SAX string to achieve compression, we are simply checking if the value of the
current SAX symbol is equal to the previous value in the series and then reacting
accordingly.

SLIM motif discovery complexity

When implementing SLIM for discovery of side-length variable motifs, all three of the
underlying techniques are used. Therefore, equation 5.2 becomes:

O(n)SLIMMotif = O(n) + O(logn) + O(n2) (5.3)

where n is the length of the input time series.
However, as n2 is the dominant factor, this reduces O(n)SLIMMotif to O(n2) as n ≫

SLIM CompRate% plot construction complexity

When creating CompRate% plots SLIM is utilised differently. In this case we are
not implementing the MP step to obtain a motif of variable side-length, instead an
input series is converted to a SAX representation and the % reduction in series length
measured as MDL is applied. Implementing equation 5.2 gives:

O(n)SLIMCompRate% = O(n)SAX + O(n)MDL (5.4)

As this process is repeated over an alphabet size range (a) an additional price is
paid terms of computational complexity given by:

O(n)SLIMCompRate% = a(SAXO(n) + MDLO(logn)) (5.5)

where

a = SAX alphabet size range

This reduces O(n)SLIMCompRate% to O(an) as n ≫
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A comparison of complexity in relation to other algorithms used in this thesis4 is
provided in Table 5.4. With values of O(n2) and O(an) for respective implementations,
SLIM compares favourably with other algorithms5. This result is intuitive as SLIM
is dependent upon the techniques and algorithms it incorporates. It therefore also
inherits the efficiency of their underlying O complexity values.

Algorithm Year O
Complexity Notes

Naive Brute Force O(n4) As quoted in [228]
Smart Brute Force O(n3) As quoted in [228]
SAX [211] 2007 O(n)

Mueen-Keogh (MK) [191] 2009 O(n2)

Worst case scenario, this occurs where the
motif has a distance larger than any lower
bound previously computed using a random
reference

MrMotif [213] 2010 O(an)
Where a is the alphabet range used
Additional space saving techniques
also applied

Sequitur [560] 2012 O(n) SAX based algorithm

Matrix Profile I: STAMP [231] 2016 O(n2)
Anytime version of base Matrix profile
algorithm
O complexity empirically suggested

Matrix Profile II: STOMP[300] 2017 O(n2) Base Matrix profile ordered version.

Matrix Profile X: VALMOD [232] 2018 O(Knlogn) Worst case scenario.
K = ‘best pair ’ target number (i.e. top K)

SLIM Motif [97] 2022 O(n2) SAX based, incorporating the
Matrix Profile

SLIM Comp Rate % [97] 2022 O(an) SAX based, used for volatility analysis

Table 5.4: SLIM Complexity analysis comparison, where n = time series length and
a = SAX alphabet size range.

5.5.2 Results Comparison

To illustrate and compare the difference between result sets provided by SLIM and
other motif discovery algorithms, Figure 5.10 was constructed showing output of the
MrMotif [92, 213] algorithm and a Pan Matrix Profile (PMP) produced by SKIMP
[233]. A SAX based approach, MrMotif identifies motifs by examining SAX strings
at different resolutions by varying the word size used by SAX, as opposed to the al-
phabet size that we are adjusting in this work (while enforcing a 1:1 match between
SAX symbol and input raw series index). However motifs all have equal side-length as
shown in Figure 5.10a by the length of SAX strings displayed in the Motif Hierarchy
Tree results and corresponding raw series sub-sequences panes.

4Note: For a more detailed complexity analysis treatment including MK and SBF using a different
notation see [227].

5Note: The existing version of code made available at [98] is not currently optimised for efficiency.
This will be corrected when a new implementation using a Python library is implemented as discussed
in section 8.5.
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Similarly, SKIMP conveniently displays a heatmap indicating location and length
of motifs in a data-set as shown in Figure 5.10b, where peaks indicate occurrence
of motifs of longer sub-sequence length and intensity more numerous, shorter-length
motifs. Although SKIMP does return results for a user-specified length range, as
indicated by the left scale in Figure 5.10b, both side-lengths of the motif pair are equal
by default (as in effect it is a set of MP’s of a single length). An alternative method
of variable side-length motif discovery may be possible using the SKIMP algorithm
also, e.g. by creating a PMP for a sub-sequence length range and comparing identified
sub-sequences of differing lengths occurring at the same index (or date) to examine
motifs obtained. This is limited, however, as the focus is identification of motifs with
sub-sequence length the sole consideration, rather than actual behaviour. In contrast,
SLIM has length variability already included at the point of motif identification through
search of the MDL-SAX representation using the MP.

(a) MrMotif front end [92, 213].
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(b) Pan Matrix Profile(PMP) heatmap created
by the SKIMP [233] algorithm.

Figure 5.10: Sample result sets of MrMotif and SKIMP algorithms. In (a) MrMotif
identifies motifs for a single length m. In (b) a PMP illustrating motifs obtained for a
length range by SKIMP is shown. For both cases each motif is of equal side-length.

In order to compare SLIM output directly to that of the MP, Figure 5.11 was
constructed where the previously-obtained SLIM results of Figure 5.9c & 5.9d are
augmented by motifs, generated by applying the MP directly to the same S&P500 data.
A MP length of m = 20 was used to match that used by SLIM, with sub-sequences
identified based on the start location of the SLIM motif and the corresponding MPI.
The side-length variability is clearly visible in the SLIM results (55 vs 72 in Figure
5.11a & 61 vs 79 in Figure 5.11b) as compared to the set sub-sequence length of 20
for the MP, presenting additional analysis opportunities to a trader. A variation in
the start location of the opposite ‘side’ (i.e. matching sub-sequence - Side-B) of the
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motif pair between the MP and SLIM results is also observed, with a shift of approx
3 months (24th September vs 11th June 2009) in Figure 5.11a as opposed to 8 days
(17th September vs 9th September 2009) in Figure 5.11b. While overall agreement is
found between results of the two approaches, the refined detail available from the SLIM
analysis provides additional opportunities to the trader.
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Figure 5.11: Comparison of sample results provided by the MP and SLIM algorithms.

5.5.3 Strength and Weaknesses Comparison

SLIM offers several advantages over reported methods to date, in that:

• It permits identification of motif pairs in which the length of each side is inde-
pendent

• The properties of the underlying constituent algorithms are inherited:

– Dimensionality reduction of SAX (if required)

– Efficiency and scalability of the MP

• It is independent of SAX and MP versions used, so can take advantage of further
improvements to these algorithms as these become available

However SLIM does have some weaknesses, in that:

• Additional inputs and tuning are required

• Motif side-Length increase is not known in advance
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5.6 Conclusions & Improvements

The goal of this chapter is to improve on existing pattern recognition techniques in
financial series for traders and analysts. By identifying similar behaviour occurring
over differing time horizons, a trader has the potential to optimise the opening of a
position that may maximise a profit, or close an existing position to minimise a possible
loss. To achieve this, the concept of a side-length independent motif is introduced and
the corresponding SLIM algorithm outlined. The SLIM algorithm distinguishes itself
from other variable-length motif discovery algorithms by permitting each side of a motif
pair to be unequal, as opposed to existing algorithms, which return a result set over
varying length range but for equal-sided or symmetric motifs. SLIM draws on leading
algorithms in the literature, and is designed to take future advantage of developments
in these.

Several use cases are presented to illustrate the extra information that SLIM can
provide to aid trading decisions, including identification of variable length motifs based
upon low MP values from a compressed SAX representation of the S&P500 series,
commonly regarded as the best single gauge of financial markets [354–359]. SLIM
augments information available to traders by providing additional insight as to whether
a particular behaviour such as a common chart pattern6 for example may have occurred
elsewhere in the series, over a different time horizon. Increasing awareness of not only
the variation in length of these patterns but also the frequency at which they may
occur.

The ability of SLIM to obtain variable length motif results based upon behaviour
(i.e. without a pre-defined length range) is an important feature in the financial domain.
It removes the perhaps unrealistic assumption that a trader will always know the correct
length of a chart pattern, or other behaviour of interest, in advance. Due to the noisy
nature of financial data, the emergence of recognisable and actionable chart patterns
is not always ‘clean’, they form over differing durations and often with asymmetric
features. This is reflected as occasions where regions of known patterns may take
longer to evolve such as the ‘Head’ portion of a ‘Head & Shoulders’ for example. As
the MDL compression step within SLIM can, with suitable tuning, account for regions
of stability, it provides a tool to traders to also account for these scenarios.

The input parameter sensitivity issue, particularly that of SAX alphabet size is im-
portant for facilitating wider SLIM use. Imposing a limit on the number of consecutive
SAX symbols, joined during MDL compression, would improve SLIM sensitivity when
examining more stable regions of input series, since flatter plots, produced by SLIM
as large regions of SAX compression are removed, blur feature information. Limit-
ing compression for these areas would result in increased resolution of SAX symbol

6This known chart pattern use case is examined further using SLIM in section 7.2.
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representation, increasing accuracy when a similarity search is conducted by the MP.
Nonetheless, the overhead in extra inputs suggests, ideally, a selection of suitable values
might be optimised programmatically in order to reduce the level of tuning required
to produce meaningful result bounds.

Finally, further in-depth examination of the opportunities provided by the com-
pression details table may be of direct interest to traders, in order e.g. to obtain SLIM
motifs for volatile series (or a CompRate% above a designated level). Ideally these and
other future improvements should be bench-marked by traders to obtain their opin-
ions on the future direction of SLIM, as unfortunately this has not been possible to
date. Nevertheless, given its importance in trading decision-making, SLIM volatility
properties are investigated further in the next chapter.
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SLIM : Volatility Analysis
Properties

6.1 Introduction

In the preceding chapter we discussed the compression achieved during the conversion
of a SAX representation of an input series to a MDL-SAX series, carried out as a core
step within the SLIM algorithm. As the level of compression achieved when applying
MDL to a SAX string is dependent upon the underling volatility of the input series,
SLIM can also provide key volatility insights to a trader. This further advantage of
SLIM is especially relevant for finance, as volatility is in effect the basis upon which
all profit or loss is achieved on an investment [348, 569, 570]. If a security were
hypothetically to remain completely stable (i.e. experience zero volatility) then there
is no change in value to be exploited. Similarly, if the a security were to experience high
volatility levels, then the associated profit (or indeed loss) incurred can be significant.

In this chapter we examine the volatility analysis properties of SLIM for financial
applications, providing traders with additional volatility measures by aiding the iden-
tification of periods of abnormal volatility. This can improve their decision-making
process by contributing to the picture of market state. We illustrate several financial
use cases, again using a real-world S&P500 dataset to demonstrate concepts through-
out, as it is considered the best single representation of financial markets. We then
conclude with an evaluation of the usage of SLIM for volatility analysis, comparing
results against calculated stDev values and VIX index behaviour where applicable.

Note: For additional detail on the choice of volatility measures used in this thesis to
quantify values, including stDev and VIX definitions, see section 3.3 (Chapter 3).
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6.2 Volatility types and measures

Volatility is the measurement of the frequency and magnitude of price movements in
financial series and markets [323, 324, 326, 327]. There are two main types of volatility
used by financial analysts; actual (or realised) volatility and implied volatility [571–
573]. Both forms can be further categorised into historical, current or future time-
frames depending upon a trader’s point of interest.

Actual volatility is calculated from known series values using statistical dispersion
measures, typically standard deviation (stDev), while Beta [328–331] is an alternative
actual volatility measure of an asset relative to the overall market. Implied volatility
is forward looking, calculating a future theoretical value based upon an option pricing
model such as the Black-Scholes Model [574]. Often presented as a volatility instru-
ment, it tracks the implied volatility of an asset class or security. Among the most
influential volatility indexes is the VIX or CBOE1 index [353, 575–577], which is a
measure of implied volatility of the S&P500 (looking 30 days in advance), and is com-
monly referred to as the fear index. The influence of the VIX is intuitive, as if the
S&P500 is considered the best single gauge of market state, then naturally the CBOE
which is also based upon S&P500 data should be the best gauge of implied market
volatility.

6.2.1 Volatility concerns of traders in financial markets

Volatility in financial series [578, 579] is of primary concern to traders as it is considered
analogous to market risk [580–583] and a key component when calculating the price
of an asset. The volatility of financial series varies across asset classes such as FX
[584–586], Commodities [587–589], Crypto [75, 590, 591] etc. as well as with market
maturity [592–594]. Volatility levels can be affected by Government Policy [595–597];
Macro Economic News announcements [598, 599]; Financial systematic shocks such
as bank collapses [600–603]; and exogenous events such as the more recent Covid-19
pandemic [604–606]. Additionally, volatility levels may vary over time-resolutions such
as intra-day [607–609] and longer time-frames[610–613].

The interaction of these components is complex [614–618], requiring constant as-
sessment [619–621], influencing a trader’s decision-making as market sentiment [622–
625] and the volatility landscape shifts. The capacity to augment existing realised
volatility measures provides traders and financial analysts additional information on
whether current volatility is at or outside normal levels (which may indicate a stressed
market state). From the compression rate, achieved for a single value or range of al-

1The VIX index is provided by the Chicago Board Options Exchange (CBOE) [353], causing the
terms VIX & CBOE to sometimes be used interchangeably by analysts when referring to the same
volatility index.
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phabet sizes with SLIM, volatility features can be exposed and exploited by traders
[626].

Here we provide an initial set of case studies2 (supplemented further in Chapter 7),
demonstrating the realised volatility analysis properties of SLIM for specific financial
applications. These include localised actual volatility3 and volatility of market sectors
relative to the S&P500, (analogous to Beta volatility analysis). We also examine
S&P500 daily data over differing time horizons.

6.3 SLIM : S&P500 Volatility Analysis

6.3.1 SLIM : S&P500 Localised Actual Volatility Analysis

When considering the behaviour of a single series, traders and investors typically aim to
isolate regions of high and low volatility and compare with current volatility levels to aid
trading decisions [628–631]. The SLIM algorithm compression step, introduced when
applying MDL to a SAX string (see section 5.3), is a reflection of the original series
volatility, providing opportunities for further analysis. Key regions of interest (such as
those of maximum or minimum volatility) within a series can be identified by creating
a sliding window, parsing the MDL-SAX data and summarising relevant features. Key
details are recorded in a volatility summary table (Table 6.1) that include:

• SAXValDiffTotal: The total difference between consecutive SAX values within
the sliding window

• SAXValAmplitude: The amplitude of the frequency perturbation i.e. SAX sym-
bol value range within the sliding window

• SymJoinNumTotal The total number of consecutive equal symbols

MDL-SAX
Series Index SAXValDiffTotal SymJoinNumTotal SAXValAmplitude

1 25 12 15
2 26 11 14
3 26 10 17

. . . . . . . . . . . .

Table 6.1: Sample extract of volatility summary table details created from a sliding
window parsing through a MDL-SAX table.

2Additional volatility case studies are also provided in Chapter 7, such as the examination of
a more volatile Tick level Cryptocurrency dataset in section 7.4. We also illustrate how SLIM can
contribute to the task of optimising a volatility based NASDAQ portfolio in section 7.3.

3Localised actual volatility is the measure of actual volatility in localised regions of a larger time
series [627]. It is used to gauge the relative volatility (current or historical) in the context of the overall
series.
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These values can then be sorted to identify volatility regions of interest within
an input series, as demonstrated in Figure 6.1, where specific high and low volatility
segments within the S&P500, obtained from SAXValAmplitude values are shown. The
standard deviation for these segments was also calculated, returning values of 13.02
and 93.97 for low and high volatility regions respectively, Figure 6.1c and Figure 6.1d.
A further feature of this approach, depending upon the interest of the trader, is the
flexibility to order a combination of columns, rather than relying on a single measure.
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Figure 6.1: S&P500 MDL-SAX representation (a) with identified high/low volatility
segments. For clarity, the original S&P500 series from January 2008 to January 2010
is shown in (b), with isolated low (c) and high (d) volatility segments. SAX Alphabet
size = 200, Num of SAX segments = series length, MDL-SAX segment length = 15
[97].

However, due to normalisation applied during the construction of a SAX represen-
tation of an input raw series, the range of series values represented by a single SAX
symbol is greater at the extremities of the series data than mid-range4. This can result
in increased sensitivity of mid-range SAX values, i.e. higher SAXValDiffTotal values,
when applying a sliding window to the MDL-SAX data. Thus, particularly if sorting
for regions of low volatility, more may be identified at the edge of the series range.
Increased alphabet size for creation of the original SAX string representation can re-
duce this effect, while an alternative version of SAX that reduces this effect can also
be implemented (such as Extended SAX [236]), as SLIM is independent of SAX and
MP subroutine versions.

4The relation between SAX breakpoints and SAX alphabet size is discussed previously in section
3.4.1. In short, the distribution of SAX breakpoints is created such that each SAX symbol will
represent an equal-sized area under a Gaussian curve. This ensures that SAX will produce symbols
with equiprobability [211], however it does cause increased granularity in the mid-range.
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6.3.2 SLIM : S&P500 Relative Volatility Analysis

SLIM : S&P500 Market State

Additionally, of concern to traders, is the volatility of one series relative to another,
as it may show which is reacting more aggressively or quickly to other series, either in
similar asset classes or the wider market. As Compression Rate Percentage vs. Alphabet
Size (CompRate%) plots illustrate, the percentage compression achieved within a series
allows a set of series to be compared directly, even over differing time-horizons, to obtain
a picture of relative volatility levels.
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Figure 6.2: Compression Rate % vs Alphabet size plot use for Volatility analysis.
S&P500 and multi-sector series from January 2008 to January 2010.

A more stable input series will result in a higher compression rate due to an in-
creased number of consecutive SAX symbols combined (i.e. the collapsed content) in
the MDL-SAX step. Thus, when examining a CompRate% plot based upon raw series
data, higher compression rates indicate more stable series and lower compression higher
volatility. This is demonstrated in Figure 6.2 where the S&P500 is compared against
representative companies of individual market sectors at the time of the last financial
crisis. The Citigroup series clearly displays a higher compression rate percentage (Fig-
ure 6.2a) relative to the others, indicating lower relative volatility levels visible also
in the raw series plots in Figure 6.2b. This is indicating a period when the financial
sector is recovering slowly following the liquidity crisis in late 2007.

Note: Series comparison against the S&P500 in this example gives the SLIM equiva-
lent of the Beta volatility measure, allowing a trader to assess individual series volatility
relative to that of the market as a whole.
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6.3.3 SLIM : S&P500 Time Buckets

In order to allow traders to identify periods or time intervals of unusual volatility in the
market, (gauged by the S&P500 ), a summary of SLIM compression rate values were
recorded for a range of alphabet sizes over annual, monthly and weekly time horizons.
These tables, in which each line is a consolidation of an individual SLIM run over an
alphabet range, are provided in Appendix C. This data set acts as a volatility summary
facilitating comparison, i.e. a trader can easily reference this table to see if a given
time bucket is within the normal volatility range.

Additionally, SLIM analysis of S&P500 values when converted to returns is added
to the data set, as this facilitates clearer CompRate% plots. SLIM results obtained
from VIX data over the same period were also included, as the VIX is considered
the best indicator of implied volatility (Section 4.2 and [353, 465, 466]). In order to
facilitate statistical bench-marking throughout, stDev values are also recorded within
the relative time window for each of these series. A sample extract of underlying SLIM
volatility analysis results that are combined to create a single summarised line of data
in Appendix C is given in Table 6.2.

Alphabet
Size

SAX Series
Length

MDLSAX Series
Length

Coverage
Rate

Coverage Rate
Percent

Compression
Rate

Compression Rate
Percent

5 5 3 0.6 60 0.4 40
10 5 4 0.8 80 0.2 20
15 5 4 0.8 80 0.2 20

. . . . . . . . . . . . . . . . . . . . . . . . . . . .
490 5 4 0.8 80 0.2 20
495 5 4 0.8 80 0.2 20
500 5 4 0.8 80 0.2 20

Table 6.2: Sample extract of MDL-SAX volatility summary table details obtained by
executing SLIM for a range of alphabet size inputs.

It is from such data that SLIM CompRate% plots are constructed, which illustrate
the compression rate % achieved by SLIM for each alphabet size input. We will also
examine the information that these CompRate% plots can provide to the financial
analyst in the following sections.

SLIM : S&P500 Annual Time Buckets

Figure 6.3a shows CompRate% plots of S&P500 raw data taken in annual time buckets
from the year 2000 to 2018. As might be expected, the plot is very ‘busy’ for a large
number of series included. However, a single year (2017) clearly has lower volatility
levels relative to the other series, for lower alphabet size ranges, before then settling
into the same CompRate% range as the remainder of the series.
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CompRate% plot, annual time bucket.
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Figure 6.3: Daily S&P500 data CompRate% plots, grouped into annual time buckets
for raw input series data in 6.3a and returns in Figure (6.3b). To aid interpretation,
low and high CompRate% years are isolated in 6.3c & 6.3d respectively.

The effect of switching to returns [632] as input to SLIM for volatility analysis is
also shown in Figure 6.3b, with differing CompRate%’s easier to discern than using raw
data as input. Notably, high compression rate values (CompRate%’s) now correspond
to increased volatility periods, as opposed to low CompRate% values when examining
raw data. Although it is nuanced, even at this scale, three bands of similar volatility
or CompRate% levels do emerge for the returns data (0.5%, 0.8-0.9% & 1.2-1.6%),
particularly at higher (>350) alphabet sizes when the CompRate% have stabilised
(as all features of the input raw series have been captured by the underlying SAX
representation).
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Further analysis indicates low compression rates of approx. 0.5% for the majority
of series (10 of the 19), thus establishing a baseline for returns volatility level in Figure
6.3c. Although the CompRate% range is certainly small, 4 years (2001, 2007, 2008
and 2016) do show relatively higher compression rates of 1.5% to 2.5% approx, with
the remainder in the range of 0.5% to 1.5%. These 4 years reflect times of turmoil in
the global market such as the .com bubble (2002), global financial crises (2007, 2008)
and Brexit in 2016. This visual interpretation is also verified by the relative stDev and
average CompRate% values in Table 6.3, which is an extract of the full data-set made
available in Table C.1 (Appendix C).

Year Work Days
In Year

Date
From

Date
To

S&P500 Raw Series S&P500 Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

S&P500
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

S&P500
Returns Series

stDev
Volatile Years

2001 247 01-Jan-01 31-Dec-01 8.87 13.63 86.92 2.32 2.38 0.01
2008 252 01-Jan-08 31-Dec-08 14.20 14.79 190.76 2.24 2.48 0.03
2016 252 01-Jan-16 31-Dec-16 15.42 13.79 101.43 2.16 2.81 0.01

Stable Years
2000 252 01-Jan-00 31-Dec-00 6.98 9.20 55.95 1.11 1.78 0.01
2003 251 01-Jan-03 31-Dec-03 10.57 15.06 78.52 0.78 1.70 0.01
2005 252 01-Jan-05 31-Dec-05 7.39 10.75 29.61 0.84 2.01 0.01

Table 6.3: Reduced extract of Table C.1 Appendix C which summarises the annual
time bucket volatility analysis of SLIM.

For series of high and low relative volatility identified by SLIM returns analysis in
Figures 6.3c & 6.3d, higher CompRate% values5 are evident where all values are > 2%
with the more stable years identified visually all lower than 1.11%. This is also borne
out in the relative stDev values of the raw series, an extract of which is also provided
for convenience in Table 6.3.

Of note is that we are examining levels of relative volatility here. This volatility
will manifest itself by a change in raw series value, which can of course occur in either
direction. Thus requiring the analyst to verify behaviour by consulting the raw series.
Additionally, the effect of this volatility being considered as good or bad is dependent
upon the context of the open position an investor has taken. When an investor owns
a particular stock for example, if that value drops then he or she may make a loss on
their investment. Whereas, if they have taken a short position then a drop in share
value may actually be a welcome outcome.

5Note: Summary CompRate% values quoted are averaged over the alphabet size range used for
SLIM analysis, which in this case is 0-500. See Table 6.2 for an example.
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SLIM : S&P500 Monthly Time Buckets

This behaviour of bands of similar CompRate% forming is also observed in monthly
time buckets of S&P500 returns, where the established baseline rate is now 5% as
opposed to an annual range of 0.5% to 1.5%, previously observed in the annual returns
time buckets of Figure 6.3. Additionally for a more volatile year 2001 (Figure 6.4a), an
increased number of volatile months above the baseline rate is observed, as compared
to a stable year, 2002 in Figure 6.4b.
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Figure 6.4: SLIM CompRate% plots for daily S&P500 returns data gathered into
monthly time buckets. For a more volatile year 2001 (Figure6.4a), an increased number
months above the baseline rate is observed, as compared to a stable year, 2002 (6.4b).

As we are examining levels of relative volatility we must first establish a baseline
level for comparison. Here we consider the level of ‘baseline’ volatility to be the Com-
pRate% level at which the majority of series stabilise. Any series deviating from this
visually identified level is then termed as abnormally high or low, depending on their
behaviour relative to this established volatility level. This effect is particularly evident
in Figure 6.4b, where above alphabet sizes of 150 the SLIM CompRate% level stabilises
at 5%, as verified in Table 6.4. If for example, we were to add an additional series to
this plot which then displayed 30% compression, this would indicate a significantly
higher level of volatility6.

A statistical measure of volatility in the form of stDev value is also included as a
benchmark for reference throughout the tables of Appendix C. A reduced extract of
this SLIM CompRate% data gathered at the monthly time bucket level is also given
in Table 6.3 (i.e. summarising Figure 6.4 and Table C.2). For the more volatile year

6As we are examining a returns series in this case, a higher CompRate% indicates a higher volatility
level. If we were looking at raw data input the opposite would occur.
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2001 a higher stDev of raw input series is identified from the visual SLIM plots. When
considering returns, the higher relative volatility of individual months is reflected in the
variance of SLIM CompRate% values of 2001 as compared to the more stable baseline
of approx 5% in 2002.

Year Month Work Days
In Month

Date
From

Date
To

S&P500 Raw Series S&P500 Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

S&P500
Raw

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

S&P500
Returns
stDev

Volatile Months
2001 3 22 01-Mar-01 31-Mar-01 6.64 7.32 47.06 4.78 1.87 0.02
2001 4 19 01-Apr-01 30-Apr-01 7.10 6.32 49.26 5.47 1.04 0.02
2001 5 21 01-May-01 31-May-01 7.62 8.15 20.44 9.76 1.04 0.01
2001 6 21 01-Jun-01 30-Jun-01 5.90 6.17 24.46 5.47 2.65 0.01

Stable Months
2002 3 20 01-Mar-02 31-Mar-02 5.95 4.86 11.54 5.35 1.47 0.01
2002 4 21 01-Apr-02 30-Apr-02 6.47 6.19 20.13 5.19 2.26 0.01
2002 5 21 01-May-02 31-May-02 5.28 2.43 15.70 5.47 3.61 0.01
2002 6 20 01-Jun-02 30-Jun-02 11.45 5.33 22.83 5.00 0.00 0.01

Table 6.4: Reduced extract of Table C.2 Appendix C which summarises the monthly
time bucket volatility analysis of SLIM, also shown in Figure 6.4.

SLIM : S&P500 Weekly Time Buckets

When examining daily S&P500 returns, SLIM appears to reach its useful limit for a
trader at the weekly time horizon, as the compression rate quickly stabilises due to the
small number of values available. A range of volatility’s with a baseline compression
rate is still observed however, as shown by the number of overlapping series in Figure
6.5.
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Figure 6.5: SLIM CompRate% plots, daily S&P500 returns, weekly time buckets.
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Note: The purpose of Figure 6.5 is to illustrate the level of overlap between series, as
opposed to highlighting identified SLIM volatility behaviour for a specific week. As
ever, all series are also verified against stDev values (See Appendix C Table C.3 for
weekly results dataset.)

When limited to so few data points at this resolution, any effect of MDL compression
on the SAX string, such as the compression of 2 business day readings into a single
value by SLIM, or a bank holiday, for example, is proportionally greater on the resulting
CompRate%7. This is also reflected in the weekly stDev values of Table C.3 of Appendix
C. Thus in order for analysis of compression at this time window to be of real value to
an analyst, data of higher granularity than daily returns would be required. However,
even at this level SLIM does still offer some utility, particularly in illustrating the
convenience that a quick visual reference of volatility SLIM provides to an analyst, as
opposed to examining tables of data for outlier values.

6.4 SLIM : Alphabet range tuning, volatility con-
siderations

Of note is the large SAX alphabet size ranges used thus far in the CompRate% plots
displayed, leading to regions of similar values (occurring at high alphabet sizes), that
may not provide additional volatility information above a stabilised CompRate% level
in some cases. This is a result of the eventual inclusion of all features of the input raw
series in the SAX representation above a particular alphabet size. Once this occurs,
any additional SAX symbols will in turn be compressed upon application of MDL
leading to a stable CompRate% value.

When this CompRate% stabilisation effect occurs, it will influence average and
standard deviation (stDev) summary values, as the measure of volatility (of the Com-
pRate% series) is no longer changing after this point. This CompRate% stabilisation
behaviour is common to all series, but may occur at a different SAX alphabet size
value between series, as for more volatile series a higher alphabet size will be required
to reach stabilisation (i.e include all features). Thus, when comparing series for rela-
tive volatility with SLIM, the same alphabet size range should be used throughout for
consistency. In summary, we must compare like with like. If using SLIM to examine
the volatility of series A with an alphabet size (or range) of X for example, then for a
valid CompRate% comparison to be made, subsequent series must also use X.

7Note: week 37 of 2001 is that in which the terrorist attack of 9/11 occurred. Insufficient points
for analysis are available in the daily S&P500 data as the market was closed.
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The large alphabet size range of 500 was deliberately chosen to demonstrate the
establishment of a baseline volatility level for series, which is made easier to discern
upon CompRate% stabilisation. An excessive alphabet range value will introduce a
processing cost, with a corresponding performance penalty resulting from unnecessary
calculation. However, tuning at both extremes of the alphabet size range is available to
a trader when familiar with the SLIM data for a set of input series. This is illustrated
in Figure 6.6 for previous CompRate% plots of daily S&P500 data, summarised in
annual time buckets for raw input (Figure 6.3a) and returns data (Figure 6.3b).

Previously, the scale of the CompRate% summary plot for annual raw input (Figure
6.3a) prevented all but a single year from being identified as having a different volatility
level. However, when reducing the alphabet size range to just 25 (i.e. 250-275) in
Figure 6.6a, a more granular analysis is possible. The year 2017 is still showing a
higher compression value, although the difference in CompRate% between this and
other years is not as pronounced, as compared to the 50-100 range in Figure 6.3a.
Additionally bands of CompRate% are also visible for the remaining years with a
spread in CompRate% values of 3 to 11%. In 6.6b a reduced alphabet range of 20 (i.e.
380-400) more clearly illustrates the formation of CompRate% bands than the previous
full alphabet range plot of Figure 6.3b. A reduced spread of CompRate%’s is observed,
reflecting a lower variation in returns volatility overall (intuitive as switching to returns
reduces volatility levels), albeit a direct comparison of CompRate% levels cannot be
made here as differing alphabet ranges are used.
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Figure 6.6: SLIM CompRate% plots for daily S&P500 returns data, annual time
buckets. Illustrating the effect of a reduced alphabet size range for raw series (6.6a
and returns (6.6b) volatility examination.
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Thus SLIM volatility analysis can be fine-tuned to the data, giving improved sen-
sitivity compared to a single value from measures such as stDev. Of course, with
the caveat that the alphabet size range should remain consistent if comparing relative
CompRate% volatility values between series.

6.5 SLIM : Volatility measure comparison

In order to validate SLIM realised volatility insights obtained from the SAX to MDL-
SAX conversion step, we will compare SLIM CompRate% results against benchmark
volatility measures here. As the VIX 8 is considered the best gauge of implied mar-
ket volatility [353, 575–577], with standard deviation (stDev) the standard statis-
tical volatility measure [349–351], we have included both values in the full SLIM
S&P500 volatility result set given in Appendix C. This facilitates comparison and
bench-marking by traders between SLIM and standard volatility measures over differ-
ent time horizons.

Figure 6.7a and 6.7b, along with Table 6.5, illustrate the results obtained by filtering
Table C.2 in Appendix C for the most volatile month, as identified by SLIM. This
yields business (or Trading) day stDev values of 22.73bds and 0.00975bds for raw and
returns S&P500 series respectively910, compared to the equivalent VIX series stDev of
1.51bds. These values contrast with those of February 2007, the most stable monthly
time bucket, as identified by SLIM, for which stDev values are, respectively, 13.74 and
0.00923bds while the VIX stDev = 1.8bds.

Year Month Work Days
In Month Date From Date To

SLIM
Comp Rate

Avg

SLIM
Comp Rate

Std Dev

Raw
S&P500
stDev

Returns
S&P500
stDev

VIX
stDev

2001 8 22 01-Aug-01 31-Aug-01 4.55 1.79E-15 22.7301 0.009754 1.5135
2007 2 18 01-Feb-07 28-Feb-07 11.6101 2.630227 13.7436 0.009232 1.8913
2007 2 15 01-Feb-07 25-Feb-07 11.8125 2.7944 7.2351 0.003747 0.40704

Table 6.5: Most volatile and stable daily S&P500 raw and returns stDev values
(monthly buckets) as identified by SLIM and shown in Figure 6.7. Corresponding
VIX index stDev values are also provided. For a full table of values see Table C.2
(Appendix C).

8The importance of the VIX as a financial volatility measure stems from the influence of the
S&P500, which is considered the single best gauge of the entire market[354–359].

9Note: The value of stDev or σ is expressed in the same units as the original values are measured.
Therefore in this case we will use business days (bds) for daily S&P500 & VIX data.

10Business days is the equivalent of a single measurement for a Trading day, see footnote 7 (section
4.4.3) for more detail.
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(a) August 2001 S&P500 raw series
and corresponding VIX index.

01 04 07 10 13 16 19 22 25 28 31

August 2001

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

0.015

0.02

S
&

P
5

0
0

 R
e

tu
rn

s

S&P500 Returns

S&P500

VIX Index (VIX)

01 04 07 10 13 16 19 22 25 28 31

August 2001

19

20

21

22

23

24

25

26

S
&

P
5

0
0

 V
IX

 I
n

d
e
x
 (

V
IX

)

(b) August 2001 S&P500 returns series
and corresponding VIX index.
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(c) February 2007 S&P500 raw series
and corresponding VIX index.

01 04 07 10 13 16 19 22 25 28

February 2007

-0.04

-0.035

-0.03

-0.025

-0.02

-0.015

-0.01

-0.005

0

0.005

0.01

S
&

P
5

0
0

 R
e

tu
rn

s

S&P500 Returns

S&P500

VIX Index (VIX)

01 04 07 10 13 16 19 22 25 28

February 2007

10

11

12

13

14

15

16

17

18

19

S
&

P
5

0
0

 V
IX

 I
n

d
e

x
 (

V
IX

)

(d) February 2007 S&P500 returns series
and corresponding VIX index.

Figure 6.7: Daily S&P500 data and corresponding VIX index for high (August 2001)
and low (February 2007) volatility months as identified by SLIM.

The results of February 2007 indicate a further comparative analysis enabled by
SLIM. The VIX stDev value for this time period is high, even when compared to the
equivalent value for the most volatile month identified by SLIM. This is reflected in
the behaviour of the VIX observed in Figure 6.7c and 6.7d where a large spike occurs,
indicating a significant increase in implied volatility. However, as SLIM is a measure
of actual, not implied volatility and is conducted over a large alphabet size range in
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this case, the spike is not evident in the SLIM result, precluding identification of large
VIX movements relative to the S&P500.

To utilise this for traders, a sliding window can be constructed, which compares
the relative movements of SLIM and VIX volatility, to provide an ‘alert’, signalling
potential change in market behaviour. The magnitude of the change in the VIX relative
to that of the S&P500 identified here, is illustrated in Table 6.5 where, omitting the
final days of February 2007 from the SLIM analysis (providing a benchmark of baseline
stDev levels), results in a drop of stDev values for the S&P500 from 13.74 to 7.2bds,
while the VIX drops from 1.8 to 0.4bds.

6.6 Conclusions & Improvements

The goal of this chapter is to examine the volatility properties of SLIM, indicating how
it can augment existing volatility measures commonly exploited by traders and financial
analysts. The approach is to examine a set of specific financial use-cases, where a
combination of factors permits volatility boundaries of series to be identified dependent
on trader focus, (i.e. general volatility or sudden event). The use of CompRate% plots
to obtain a visual comparison of relative volatility percentage is outlined, and applied
to different market sectors as well as alternative time horizons in the S&P500. The
volatility measurements obtained by SLIM are compared to calculated stDev values
and VIX index behaviour throughout, with SLIM results performing strongly.

As an actual volatility measure, SLIM can highlight regions where the implied
volatility of the VIX is changing significantly relative to the S&P500, providing a signal
of a potential change in market behaviour. CompRate% plots allow relative volatility
levels to be directly and visually compared by a trader, to verify a given series volatility
profile relative to similar assets or the wider market. Additionally, volatility levels can
be compared to previous behaviour within a single series, permitting its market stability
relative to the S&P500 to be analysed.

For daily financial data at reduced time horizons, SLIM reaches a practical limit
as data points for analysis are sparse; finer granularity i.e. intra-day values need to
be consolidated for daily and lower time buckets and were not available in the free
data-set examined here. Visual interpretation is also compromised by incorporating a
large number of series on a single plot, either through noise or a number of series being
overwritten due to similar behaviour. Clearly, such results can be stratified or layered
to some extent to ameliorate this issue, or median behaviour compared. Further,
converting from raw price values to returns data (to take advantage of increased series
stationarity) does appear to help, with data forming bands of similar volatility levels,
(an effect observed even in the more volatile tick-level Crypto dataset).
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As the volatility measurement obtained by SLIM is dependent upon the alpha-
bet size which is chosen to translate an input series into a SAX representation, this
is an important consideration. An excessive alphabet size range may affect average
compression and stDev summary values of SLIM. SAX alphabet range will also affect
efficiency if it results in unnecessary multiple calculations. This can be improved by
e.g. establishing limit bands, tuning and increased code efficiency, of course. However,
in financial applications, where speed is of the essence (such as High-Frequency trading
for example), the SLIM processing overhead is a limitation. One possible solution
could be to generate typical range alphabet size analyses for such data, updated on a
rolling basis in order to provide plausible bounds.

Nevertheless, SLIM offers real utility in terms of the relative percentage volatility
measure provided, as opposed to a single statistical measure such as stDev. While
currently SLIM does not provide a comprehensive alternative to existing volatility
measures for traders, it does provide useful augmentation. In order to re-enforce the
utility of SLIM, a set of case studies are presented in the following chapter. The
scenarios were chosen not only to further highlight the advantageous properties of SLIM
for both motif identification and volatility analysis, but also broaden its applicability
beyond financial applications.
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SLIM : Case Studies

7.1 Introduction

In order to further expand on the financial series analysis capabilities and properties
of SLIM outlined in recent chapters, a set of case studies utilising SLIM in a variety
of scenarios is provided here. There are four studies in total, these are:

Case Study 1
In this first study we revisit the task of known chart pattern search. An Inverse Head
& Shoulders chart pattern, previously identified from the result of a ChatGPT query in
section 4.4.4, is re-examined using SLIM. This serves to further highlight the additional
information SLIM can provide over alternative motif discovery algorithms.

Case Study 2
The volatility analysis properties of SLIM are then applied to the task of Portfolio
Optimisation in section 7.3. In this study, a pre-processing step implemented by SLIM
serves as the selection criterion for a portfolio back-test.

Case Study 3
In this penultimate study, the more volatile data of a ‘Tick-Level’ Cryptocurrency
dataset is examined using SLIM. We show how CompRate% plots can allow an analyst
to directly compare relative volatility of financial series over differing time-scales.

Case Study 4
Finally, in section 7.5 we extend the application of SLIM beyond that of financial
series analysis, when examining a dataset of hourly electricity consumption for several
European countries. This illustrates the combination of both side-length flexibility and
volatility properties of SLIM.
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7.2 Case Study 1: SLIM Known Chart Pattern
Search

In chapter 5, we previously established how SLIM can identify motifs of variable side-
length based solely on low MDL-SAX-MP values, i.e. without particular regard to
shape as the main input criteria. However, a task of greater relevance to traders is
the investigation of variable-length behaviour based upon known chart patterns. As
these standard chart patterns also trigger predictable behaviours [128, 282, 492, 493]1,
establishing their occurrence over a different time-horizon can provide a trader with
greater information to aid their decision making process.

Practical identification of these patterns is a challenging task however, as their
length range is not known in advance. These motifs may also appear in an asymmetric
form, i.e. with recognisable features occurring at different points in each sub-sequence,
or side of match. Nevertheless, we believe that the advantageous properties of SLIM
can provide additional information over alternative motif discovery algorithms in this
regard. As the sub-sequence match of SLIM is identified in a compressed form of
the input series (i.e. MDL-SAX representation), the length variation obtained is based
upon behaviour as opposed to a user provided length input. The side-length differential
in results obtained is also based upon the compression that occurs independently within
each sub-sequence identified, allowing features to be asymmetric.

To illustrate the applicability of SLIM to this use case we return to the previous
example of an Inverse Head & Shoulders pattern within the S&P500, examined in
Section 4.4.4. For convenience, the S&P500 series and known chart pattern previously
examined are shown again in Figure 7.1.
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Figure 7.1: S&P500 input series and known Inverse Head & Shoulders chart pattern
starting point for SLIM analysis.

1Such as when the neckline of a Head & Shoulders is broken, for example.
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To begin the S&P500 series was parsed into a representative SAX string using
an alphabet size of 20 (after tuning to a suitable compression rate) with MDL then
applied, obtaining an initial compression rate of 11.68%2 as illustrated in Figure 7.2a.
The volatility profile is also maintained as shown in Figure 7.2b, where both the SAX
and MDL-SAX strings are plotted using independent scales.
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(a) SAX vs MDL-SAX representation,
non-adjusted scale.
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(b) SAX vs MDL-SAX representation,
adjusted scale.

Figure 7.2: MDL-SAX series used during SLIM analysis. The blue series in 7.2a serves
as input to the MP algorithm for variable side-length motif identification.

A MDL-SAX-MP was then created from the MDL-SAX representation (blue series
in Figure 7.2a) using a sub-sequence length of m = 20, i.e. the known chart pattern
length within the original raw series (in business days).
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Figure 7.3: MDL-SAX and SAX motifs obtained from the MDL-SAX-MP.

2Initial length of S&P500 series SAX representation = 4821 reducing to a MDL-SAX sub-sequence
length of 563, giving a compression rate of 11.68%.
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The index value (191) of the corresponding known chart pattern start date was
then located in the MDL-SAX-MP, with the associated MPI value used to obtain the
location of the closest matching MDL-SAX sub-sequence, i.e. MDL-SAX motif as
plotted in Figure 7.3a. The equivalent sub-sequences (with MDL removed) are also
shown for the SAX series in Figure 7.3b, and original raw data in Figure 7.4.
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Figure 7.4: Identified S&P500 series sub-sequences, plotted by date.

The Inverse Head & Shoulders pattern is evident in all series, occurring at a different
index locations between the MDL-SAX & SAX series as MDL is removed and, by
extension, date when translated back to the raw series (Figure 7.4). The initial known
chart pattern of 20 business days, starting on May 24th 2007, is supplemented by the
variable side-length SLIM motif with Side-A of 105 business days starting on the same
date and Side-B of 206 business days now beginning on 27th January 2015.

The shift across is due to a longer ‘left shoulder ’ portion of the pattern as identified
by SLIM. Although a length increase is still observed in the main Inverse Head section
of the pattern, it is proportionally less with the initial sequence length enhanced by a
factor of 3 (20 increasing to 60) when isolated in the SLIM motif. Also noteworthy is
the decrease in amplitude of the central part of the inverse head portion, particularly
evident in SLIM motif Side-A where the ‘Head’ displays 3 minor peaks as the S&P500
attempts to break resistance3 levels.

3Resistance occurs where an uptrend is expected to pause temporarily, due to a concentration of
supply [633]. Similar to Support they can be identified on financial charts through the use of trend
lines and moving averages.

120



Chapter 7

While the Inverse Head & Shoulders pattern is still clearly observable, it is not as
clean as that for SLIM Side-B (i.e. red series in Figure 7.4). This illustrates the fact
that even so-called known chart patterns are often not ideally shaped and require some
level of interpretation by the trader.
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Figure 7.5: Normalised sub-sequences identified by SLIM of known S&P500 Inverse
Head & Shoulders chart pattern, previously examined in chapter 4 section 4.4.4 and
plotted by date in Figure 7.4.

Overall, a good correlation in terms of motif shape is obtained in the sub-sequences
identified by SLIM, particularly when identified raw series sub-sequences are normalised
as shown in Figure 7.5. This visual interpretation is also verified by DTW 4 distance
values between sub-sequences given in Table 7.1. Here the DTW distance is increasing
in accordance with side-length differential, an expected result as shorter sub-sequences
are more readily matched.

Comparison Side-Length
differential

DTW
Distance

Known Pattern SLIM Motif Side-A 85 40.3114
Known Pattern SLIM Motif Side-B 186 63.2626

SLIM Motif Side-A SLIM Motif Side-B 101 53.936

Table 7.1: DTW distance values of known S&P500 Inverse Head & Shoulders chart
pattern sub-sequences displayed in Figure 7.5.

4For a Dynamic Time Warping distance (DTW ) explanation and definition see section 3.2.3.
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7.2.1 SLIM Known Pattern Search: Results discussion

In investigating the use case discussed in the previous section, other considerations also
apply. Firstly, as the length variability is obtained through re-inclusion of previously
compressed regions, the shortest possible length, obtainable in the result set, is that
of the original pattern of interest5 in the raw series, which may not be an absolute
minimum (see section 5.3.1). This rules out identification of similar, even if part-
match, behaviour over shorter time-frames.

Secondly, when examining the MDL-SAX series to obtain the index corresponding
to the start date of a known pattern in the input raw series, this may not be directly
recoverable as it may have been removed from the MDL-SAX string during the SAX
to MDL-SAX compression step. The current choice for the user is to either take the
next date available or adjust the alphabet size value until the compression achieved is
such that an index on the date in question becomes available. An adjustment can be
made to a future version of SLIM to enforce the inclusion of a known start date (or
index) in the SAX to MDL-SAX compression step. This can be achieved by splitting
the compression of equal consecutive SAX symbols at the desired point of interest.
However, it will mean a stable region that was previously represented by a single SAX
symbol in the MDL-SAX string will now be summarised by two equal SAX symbols.

Finally, the results obtained are quite sensitive to choice of alphabet size and MP
length m. An increased alphabet size means less compression in the MDL step and
shorter sub-sequences investigated. This is similarly the case if MP length m is reduced.
This concept is shown in Figure 7.6, where instead of the initial MP length of m =
20 based upon the known pattern length, a value of m = 6 was instead chosen. This
decision was taken using the MDL-SAX series compression of the date range of the
original pattern (i.e. sub-sequence length within the MDL-SAX series that equates
to the range of May 24th 2007 to 22nd June 2007). As little compression occurred in
the SAX to MDL-SAX step for these regions of the input raw series, the revised sub-
sequence length variability obtained from SLIM is now significantly shorter and DTW
distance values also reduce (see Table 7.2).

Side-A is now returning a sub-sequence length of 26 and Side-B 23 from the original
known pattern length of 20 in the input raw series. Additionally, the start location of
the sub-sequence has shifted somewhat, now starting on 14th March 2000 as opposed
to 17th November 2015, when the original MP length of m = 20 was used to examine
the MDL-SAX series. This is as a result of the change in corresponding MPI value for
this point in the MDL-SAX-MP when using an alternate MP length, i.e. when looking
for a match location of a shorter sub-sequence within the MDL-SAX-MP.

5The shortest length sub-sequence obtained upon removal of MDL (de-compression) is equal to
the sub-sequence length m used to create the MP in the MDL-SAX to MDL-SAX-MP step. In this
case we set this length value to m = 20 i.e. the known chart pattern length in the original raw series.
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Figure 7.6: Normalised sub-sequences identified by SLIM of known S&P500 Inverse
Head & Shoulders chart pattern previously examined in chapter 4 section 4.4.4. How-
ever this time using a reduced MP length of m = 6 to obtain motif locations from the
corresponding MDL-SAX series, as opposed to m = 20 as previously demonstrated in
Figure 7.5.

Comparison Side-Length
differential

DTW
Distance

Known Pattern SLIM Motif Side-A 6 9.9376
Known Pattern SLIM Motif Side-B 3 15.0417

SLIM Motif Side-A SLIM Motif Side-B 3 27.8335

Table 7.2: DTW distance values of known S&P500 Inverse Head & Shoulders chart
pattern sub-sequences using a reduced MP length m of 6, as displayed in Figure 7.6.

This sensitivity requires tuning efforts by the user to obtain more meaningful re-
sults, achieved by adjustment of the combination of alphabet size used to create the
initial SAX representation and MP length m to create the MDL-SAX-MP. It does,
however, provide some additional advantages to the trader, who is less concerned with
the return of a specific sub-sequence length variability in the SLIM result, but rather
the identification of chart patterns occurring over differing time-frames. A trader can in
fact take advantage of this sensitivity when examining a MDL-SAX series. By simply
cycling through a small range of m values and examining the corresponding MDL-
SAX-MP’s, a set of similar raw series sub-sequences occurring over a wide variation in
lengths can be readily obtained.
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7.3 Case Study 2: SLIM Portfolio Optimisation

Regardless of whether an individual is a personal or institutional investor, a primary
consideration when taking any open position is risk6. One core concept used to min-
imise risk is that of asset diversification, which simply put, is following the adage of
‘Don’t put all your eggs in one basket’. For example, if an individual were to invest all
of their available capital into the assets of a single company, which then lost value, they
are fully exposed to that particular loss. Whereas, if they have previously diversified,
by spreading out their available capital across multiple assets, then their exposure (or
risk) to that single company is reduced.

This principal equally applies to institutional investors such as hedge & pension fund
managers, where optimising this asset diversification approach is a core task. To achieve
this, a collection of financial investments such as stocks, bonds, commodities, etc. is
combined into a ‘Portfolio’ of assets, constructed to yield the maximum possible return
for a given risk level. The proportion of available capital assigned to an individual
asset within a portfolio is called a weighting. The optimisation of these weightings (i.e.
portfolio optimisation) is regularly reviewed in order to tune the portfolio and ensure
it is performing to its full potential.

When performing this task, an important consideration is series volatility. Viewed
as analogous to risk, the goal is a volatility-managed portfolio [635–637] and or achieve-
ment of targeted volatility levels [638–640]. Portfolio optimisation can also be refined in
terms of volatility type [329, 641–643], asset class [644–646] (including Cryptocurrency
[647–649]), as well as time horizon [650–652].

Once a set of asset weightings has been obtained, based on whatever particular cri-
teria is prioritised by the investor, the performance of this choice can then be evaluated
by running a portfolio back-test. Portfolio back-testing is the process of simulating an
investment strategy using historical data, in order asses how well the strategy would
have done in the past. While the study of portfolio optimisation and back-testing is a
field in itself and beyond the scope of this thesis, we briefly illustrate the contribution
SLIM can make in this case study. Here we use daily Dow Jones Index series data
as input and create tailored portfolios based upon visually identified volatility levels
using SLIM. We then include a back-test for verification, with initial results presented
here and the remaining details made available in Appendix E.

6Financial risk is the possibility of losing money on an investment or business venture [634].
Calculated as the probability that a return on investment is not achieved, or worse the initial capital
invested is lost.
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7.3.1 Portfolio Optimisation: SLIM series volatility grouping

A set of daily Dow Jones data for the year 2006 was chosen for convenience, Table
7.3, as it is provided as part of the Matlab Financial Toolbox [177] and has been
widely-used in previous portfolio optimisation studies [653–656].

Company Name Symbol Company Name Symbol
Alcoa Corp AA Johnson & Johnson JNJ
American International Group AIG JPMorgan Chase & Co. JPM
American Express AXP Coca-Cola Co. KO
Boeing Co. BA McDonald’s Corp MCD
Citigroup Inc. C 3M Co. MMM
Caterpillar Inc. CAT Altria Group, Inc. MO
DuPont de Nemours, Inc. DD Merck & Co., Inc. MRK
Walt Disney Co. DIS Microsoft Corp MSFT
General Electric Co. GE Pfizer Inc. PFE
General Motors Co. GM Procter & Gamble Co. PG
Home Depot, Inc. HD AT&T Inc. T
Honeywell International Inc HON United Technologies UTX
Hewlett-Packard Co. HPQ Verizon Communications Inc. VZ
International Business Machines Corp IBM Walmart Inc. WMT
Intel Corp INTC Exxon Mobil Corp XOM

Table 7.3: Set of Dow Jones Index (Dow 30 ) portfolio companies.

SLIM volatility analysis was first conducted to obtain a CompRate% plot for each
input series available, Figure7.7a. This full set of series was then tailored, based upon
a visually identified grouping of relative volatility levels to create 4 separate portfolios
shown in the remaining plots of Figure 7.7. Each portfolio was then treated as separate
input to a back-test in order to verify performance.

The portfolio composition is as follows:

• Full Portfolio, Figure 7.7a

– All series within the index

• High Volatility Portfolio, Figure 7.7b

– Portfolio with series identified as low volatility removed (i.e. High Compres-
sion rate)

– These are AIG,JNJ,MRK,MSFT,T

• Low Volatility Portfolio, Figure 7.7c

– Portfolio with series identified as high volatility removed (i.e. Low Com-
pression rate)

– These are AA,HON,WMT,GE,BA
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• Balanced Volatility Portfolio, Figure 7.7d

– Portfolio with series identified as both high and low volatility removed

– These are AIG,JNJ,MRK,MSFT,T,AA,HON,WMT,GE,BA
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(a) Full Dow Jones Index portfolio.
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(b) Dow Jones Index high volatility portfolio.
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(c) Dow Jones Index low volatility portfolio.
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Figure 7.7: Dow Jones Index portfolio company selection for backtest based upon
SLIM CompRate% plots.

However, before executing a portfolio back-test a set of asset weightings for each
portfolio created within Figure 7.7 must first be assigned. These strategies are outlined
in the following section.
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7.3.2 Portfolio Optimisation: Weighting models for back-test

When conducting a portfolio back-test [657, 658] a set of common weighting models
that determine the proportion of the overall portfolio an individual asset is first assigned
and expected returns then modelled (Figure 7.9). The weighting models used in this
case study are those contained in back-test investment strategies [657] as implemented
by the Matlab financial toolbox [177]. These are:

• Equal Weighted
– An equal-weighted portfolio is an investment strategy in which all assets

are allocated an equal proportion of the total investment. This approach
ensures that each asset has the same influence on the overall performance
of the portfolio, regardless of its market capitalisation or other factors [659].
The value of these asset weightings (ω) is given by [657]:

ωEW = (ω1, ω2, . . . , ωN), ωi = 1
N

(7.1)

where N is the number of assets
• Max Sharpe Ratio

– Max Sharpe optimisation allocates asset weightings in order to maximise the
Sharpe Ratio, i.e. excess returns over that of holding a risk free investment7

[661–664]. Max Sharpe asset weightings (ωSR) are calculated by [657]:

ωSR = argmax
ω

{
r

′
ω√

ω′Qω
| ω ≥ 0,

N∑
1

ωi = 1, 0 ≤ ω ≤ 0.1
}

(7.2)

where r is a vector of expected returns and Q is the covariance matrix of
asset returns

• Inverse Variance
– An inverse volatility weighted portfolio is one in which highly volatile as-

sets are allotted smaller weights and low volatile assets are allotted larger
weights. Thus, the weights of the individual assets in the portfolio are pro-
portional to the reciprocals of their individual volatilities [665, 666]. Inverse
volatility asset weightings (ωIV ) are calculated by [657]:

ωIV = (ω1, ω2, . . . , ωN), ωi = (σ−1
ii )∑N

1 ωiσ
−1
ii

(7.3)

where σii are diagonal elements of the asset return covariance matrix

7A risk-free investment, or rate of return, is the theoretical rate of return of an investment with
zero risk [660].
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• Markowitz Optimisation

– Markowitz optimisation is the original approach to the task of portfolio op-
timisation, forming the basis of Modern Portfolio Theory (MPT ) after its
introduction by Harry Markowitz in the early 1950’s [667]. It advocates
for the diversification of assets and seeks to balance asset weightings to
maximise return for a given level of risk, or minimise risk for a given level
of return [668, 669]. Many refinements now exist, such as [670] for exam-
ple, which fixes a given return level while minimising the investment risk.
Markowitz Optimisation asset weightings (RMkwtz) are calculated by [657]:

RMkwtz = max
ω

{
r

′
ω − λω

′
Qω | ω ≥ 0,

N∑
1

ωi = 1, 0 ≤ ω ≤ 0.1
}

(7.4)

where λ is the risk-aversion coefficient

• Robust Optimisation

– Robust optimisation adjusts asset weightings taking into account the uncer-
tainty in expected returns to address shortcomings of portfolio mean vari-
ance optimisation, namely the sensitivity of the optimal portfolio to inputs
[671–673]. Instead of modelling unknown values as one point, typically rep-
resented by the mean value calculated from the past, unknowns are instead
specified as a set of values that contain the most likely possible realisations,
r =

{
r | r ∈ S(r0)

}
[657]. Therefore, expected return is defined not by a

deterministic vector r0 but by the region S(r0) around the vector r0, giving
robust weightings (Rrobust). These are obtained by:

Rrobust = max
ω

min
r∈S(r0)

{
r

′
ω − λω

′
Qω | ω ≥ 0,

N∑
1

ωi = 1, 0 ≤ ω ≤ 0.1
}

(7.5)

where:

The region of uncertainty S(r0) is is specified as an ellipsoid:

S(r0) =
{
r | (r − r0)

′
−1∑
r

(r − r0) ≤ κ2
}

(7.6)

κ is the uncertainty aversion coefficient that defines how wide the uncer-
tainty region is∑

r is the matrix of estimation errors in expected returns r

This allows Rrobust to be re-formulated as equation 7.7, which is implemented
in the Matlab back-test function [657]:
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Rrobust = max
ω

{
r

′
ω − λω

′
Qω − kz | ω ≥ 0, z ≥ 0, ω

′ ∑
r

ω ≤ 0,

N∑
1

ωi = 1, 0 ≤ ω ≤ 0.1
}

(7.7)

When conducting a portfolio back-test, each of these asset weighting models were
applied in turn to each of the volatility based portfolios as identified by SLIM in the
previous section (i.e Figure 7.7).

7.3.3 SLIM Portfolio Optimisation: Results discussion

There are two parts to the results analysis in this case study. Initially a summary of
each SLIM portfolio is considered using Efficient Frontier plots, a commonly used tool
in portfolio optimisation tasks. Illustrating the maximum return level possible for a
given level of risk, efficient frontier plots provide information on asset diversification and
the relationship between risk and return [674–677]. Here we use these plots to examine
values for both individual assets and combined SLIM portfolios. In the second part,
a portfolio back-test is examined for each SLIM portfolio, where a set of investment
strategies (i.e. asset weighting Models) are implemented using historical data and
results of SLIM portfolios discussed.

Efficient frontier plots
Asset weights within each SLIM portfolio were first optimised to maximise the Sharpe
ratio, i.e. creating an optimised asset allocation in order to maximise returns while
minimising risk [678–682]. Efficient frontier plots were then constricted giving the mean
and standard deviation of each individual asset in Figure 7.8a.
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Figure 7.8: Dow Jones efficient frontier plots with summary points for (a) Individual
Company returns and (b) Portfolio returns.
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The location of each combined portfolio on the relevant efficient frontier series is
also illustrated in Figure 7.8b, with corresponding values made available in Tables E.1
& E.2 (Appendix E). These results indicate a slightly higher return achieved for the
combined full and low volatility SLIM portfolios, while experiencing a similar level of
risk (as seen in Figure 7.8b).

Portfolio back-testing plots

For each set of portfolios identified by SLIM volatility analysis (i.e High, Low, Balanced
& Full), each back-test investment strategy available in the Matlab financial toolbox
[177, 657] was implemented. This provides a range of information for further analysis,
a subset of which is shown here for brevity with full results available in Appendix E).

Equity plots such as those of Figure 7.9 model the level of Expected Return vs Risk
over the time of the back-test and provide a useful indication of portfolio behaviour
within each scenario examined. A slightly larger spread in expected returns is observed
in the High portfolio (Figure 7.9b) as compared to the Full and Balanced portfolios
(Figures 7.9a & 7.9d respectively). The tightest grouping of expected returns is ob-
served in the Low volatility portfolio (Figure 7.9c), particularly if the Max Sharpe Ratio
series is excluded. Also in the in the low volatility set, the Markowitz optimisation ap-
pears to gain value faster relative to other series. However, generally similar behaviour
is observed overall. This is also reflected in the set of distribution of returns plots
contained in Figure E.6.
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Figure 7.9: Back-test equity performance summary, per SLIM portfolio and strategy.

A set of bar chart summary plots is also produced by the back-test. Here the
volatility-adjusted portfolios do display differing behaviour when examining average
returns and transaction cost, as shown in Figure 7.10. This demonstrates how SLIM
can facilitate achievement of similar return levels for a reduced asset collection, as seen
in the behaviour of the Balanced portfolio. It should be noted however, that the Full
portfolio does perform quite well in comparison to the other SLIM created scenarios.
In particular when using the Inverse Variance strategy, which indicates similar average
return levels with reduced cost, as compared to the Low volatility portfolio for example.
Thus providing scope for further refinement and increased portfolio efficiency using
SLIM.
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Figure 7.10: Dow Jones Index portfolio backtest average expected return(7.10a) and
total cost (7.10b) by strategy.
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7.4 Case Study 3: SLIM Cryptocurrency Volatility
Analysis

In section 6.3.3, when examining daily S&P500 data, a practical ‘weekly’ time limit
operated, due to insufficient data points. We address this here by illustrating the
volatility analysis of more granular data by SLIM, while also focusing on an area of
increasing importance to wider financial markets, namely Cryptocurrency movements.
A Cryptocurrency is a currency that exists digitally or virtually, where transactions
are verified and records maintained by a decentralised system using cryptography,
rather than by a centralised authority [683–685]. In this study a ‘Tick-Level’ data-
set of various Cryptocurrency exchanges was examined [686]. Digital currencies are
especially volatile [75, 687–690], and so provide a good use case, for financial and other
volatile data set comparisons using SLIM.

While Cryptocurrency assets were considered initially to be on the fringes of main-
stream markets, their rise in popularity over several years has attracted interest of
mainstream institutions, primarily because their increase in value has become impos-
sible to ignore [691]. Increasingly, as evidence of links between Cryptocurrency and
established markets, such as that of FX, have emerged [692–694], traders have been
required to factor Cryptocurrency events into their thinking. This interdependence has
burgeoned in recent years, with a close association of Cryptocurrency and equities now
established across both asset classes [695–697], and markets [698–700].
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Figure 7.11: Raw input series of Bitcoin value illustrating the full series available for
analysis (7.11a), along with a reduced time window centering on the first significant
peak occurring in December 2017 (7.11b).
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As the behaviour of Cryptocurrency has progressively mirrored that of standard
markets over time, traders have been forced to reconsider it as a hedging opportunity
[701–703], thus influencing portfolio selection [704–706]. More recent work has further
confirmed this trend, finding no evidence of hedging opportunities when considering
the behaviour of Bitcoin during the Covid-19 bear market [707]. This behavioural
coherence now extends to volatility interdependency [471, 708, 709], and provides a
highly topical example of SLIM value to traders in this context.

The first significant peak of the full Bitcoin series (Figure 7.11a), December 2017
(Figure7.11b), was chosen as a starting point, with daily returns compression rate
percentage (CompRate%) series obtained by SLIM for days around the maximum
value, December 16th. These series, Figure 7.12, indicate a higher CompRate% level
occurring on December 16th, with a lower level observed for December 18th, as reflected
in a snapshot of the raw series stDev values given in Table 7.48. This correlates with
the behaviour of the raw series in Figure 7.11b, where values reach a maximum, remain
briefly constant (stable), and then experience a significant drop.
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Figure 7.12: SLIM CompRate% plots of Bitcoin returns series, December 15th to 19th

2007, indicating volatility levels occuring around the first significant peak in Bitcoin
value as shown in Figure 7.11b.

Date
From

Date
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
16-Dec-17 17-Dec-17 0.9651 0.0142 636.4402 0.7266 0.0203 0.0002
18-Dec-17 19-Dec-17 0.8938 0.0343 235.8895 0.5347 0.0662 0.0003

Table 7.4: Snapshot of daily Tick-Level Bitcoin data SLIM CompRate% results for
most volatile and stable days identified. See Table D.1, Appendix D for full detail.

8See Table D.1, for a full daily data-set with additional data-sets of more granular time resolutions
also provided in Appendix D. All appendices result files are also made available at [99].
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Of note in Figure 7.12 are the significantly higher compression rates generally
(>50%), indicating higher volatility levels as compared to the previous daily S&P500
return CompRate% plots examined, as well as constant CompRate% observed for al-
phabet size >250 throughout.

Further reducing the time horizon to hourly buckets, the 16th and 18th December
2017 were investigated, Figures 7.13a and 7.15a. Returns volatility bands are observed
for both dates, but with CompRate% series range of the more volatile day of 16th

December noticeably higher, (50% to 80%) as opposed to the more stable data of 18th

(50% - 70%). For clarity, the most volatile and stable hours identified in each day are
isolated and plotted separately in Figures 7.13b and 7.15b.

The most volatile and stable hours of each date are then further examined in 10
minute intervals with results shown in Figures 7.14 and 7.16. This is to facilitate visual
comparison of volatility levels identified by SLIM at a more granular level, made pos-
sible in this case study as we are examining tick level data. These figures further serve
to highlight the ability of SLIM to facilitate direct visual comparison of CompRate%
levels over differing time horizons on the same plot. Both raw and returns series stDev
levels are also provided in the summary Tables of 7.5 and 7.6 for verification.

A brief summary of each day is given separately here with the full result set also made
available in Appendix D.

More Volatile Day: 16th December 2017
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Figure 7.13: SLIM CompRate% plots December 16th 2007, Bitcoin returns. Hourly
levels are given in (7.13a. The most volatile and stable hours are also highlighted in
7.13b.
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For the volatile 16th December, at the hourly level (Figure 7.13a) three main bands of
compression levels form at approx 70%, 60% and 50-55%, along with the most volatile
and stable hours further isolated in Figure 7.13b.

When examining the CompRate% plots at the 10 minute level it initially appears
that the spread of CompRate% series of the most stable hour (21:00 in Figure 7.14a)
is of a similar range to the most volatile hour (14:00 in Figure 7.14b). However,
upon closer examination, it is actually the full day series that is causing the increased
dispersion with the remaining series more tightly grouped at a lower 50% compression
level. Whereas for the most volatile hour, the daily and hourly CompRate% levels lie
within the volatility range of the 10 minute intervals.
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Figure 7.14: SLIM CompRate% plots December 16th 2007, Bitcoin returns. Most
stable (7.14a) and volatile ( 7.14b) hours are now examined in 10 min intervals.

Additionally, the 10 minute bucket of Figure 7.14a showing the highest compression
rate (21:40 to 21:50) is still at a lower level than the most stable 10 minute bucket of
Figure 7.14b (14:50 To 15:00). In summary, the CompRate% of the most volatile 10
minute bucket of the stable hour, is still less than the most stable 10 minute bucket of
the volatile hour. This result is also reflected in the CompRate% levels provided in the
summary table 7.5 overleaf for numerical verification.

Greater variation is noted in the raw series stDev levels recorded at the 10 minute
interval. Such as the first 10 minute bucket of the most stable hour (i.e. 21:00 to 21:10)
on the 16th, and lower values for 07:10 to 07:20 of the most volatile hour on the 18th.
This result is expected, as at the tick level the measurement frequency of the input data
is intermittent9. The effect of this inconsistency is greater accordingly as we examine

9For more detail of the Tick Level Cryptocurrency series data-set, see Table 3.1 and section A.3.2
(Appendix A). The raw data files are also freely available at [710].
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the data within a reduced timing window. Additionally the raw series to returns
conversion step has a smoothing effect on the input. However, the volatility analysis
of CompRate% plots does hold overall, particularly from the hourly level upwards.

Date
From

Date
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
Full Day

16-Dec-17 17-Dec-17 96.51 0.0142 636.4402 72.66 0.0203 0.0002
Isolated hrs

16-Dec-2017 14:00:00 16-Dec-2017 15:00:00 92.13 0.0240 71.2708 77.71 0.0157 0.0001
16-Dec-2017 21:00:00 16-Dec-2017 22:00:00 85.76 0.0382 52.9921 54.16 0.0857 0.0002

Most Stable hr (10min buckets)
16-Dec-2017 21:00:00 16-Dec-2017 21:10:00 79.55 0.0518 43.8897 52.30 0.0669 0.0002
16-Dec-2017 21:10:00 16-Dec-2017 21:20:00 84.84 0.0254 5.9950 56.67 0.1155 0.0001
16-Dec-2017 21:20:00 16-Dec-2017 21:30:00 87.24 0.0292 13.3144 46.99 0.0929 0.0000
16-Dec-2017 21:30:00 16-Dec-2017 21:40:00 77.12 0.0504 12.8434 49.97 0.1028 0.0002
16-Dec-2017 21:40:00 16-Dec-2017 21:50:00 87.30 0.0257 13.0391 58.66 0.1080 0.0001
16-Dec-2017 21:50:00 16-Dec-2017 22:00:00 80.38 0.0365 15.9304 54.24 0.0744 0.0002

Most Volatile hr (10min buckets)
16-Dec-2017 14:00:00 16-Dec-2017 14:10:00 94.09 0.0120 27.1598 78.11 0.0643 0.0001
16-Dec-2017 14:10:00 16-Dec-2017 14:20:00 88.69 0.0239 10.7416 70.48 0.0734 0.0001
16-Dec-2017 14:20:00 16-Dec-2017 14:30:00 93.54 0.0092 10.5357 69.84 0.0830 0.0001
16-Dec-2017 14:30:00 16-Dec-2017 14:40:00 84.83 0.0361 28.9541 67.55 0.0460 0.0002
16-Dec-2017 14:40:00 16-Dec-2017 14:50:00 90.50 0.0201 20.9411 75.23 0.0441 0.0001
16-Dec-2017 14:50:00 16-Dec-2017 15:00:00 86.77 0.0430 34.0538 61.46 0.0499 0.0001

Table 7.5: Snapshot of consolidated Tick-Level Bitcoin data SLIM CompRate% results
for 16th December 2017. stDev values are also provided for statistical bench-marking.
See Appendix D for full data set.

Less Volatile Day: 18th December 2017
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Figure 7.15: SLIM CompRate% plots December 18th 2007, Bitcoin returns. Indicating
the distribution of hourly volatility levels (7.15a). The most volatile and stable hours
are isolated in 7.15b.

For the more stable 18th December, four main bands of CompRate%’s are now visible
at the hourly level in Figure 7.15a. When examining the 10 minute interval plots in
Figure 7.16, the division in volatility levels is also clearer as the daily CompRate%
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series now falls in the range of the most stable hour Figure 7.16a, i.e. we have a tighter
grouping of series compression levels.

0 50 100 150 200 250 300 350 400 450 500

Alphabet Size

50

60

70

80

C
o
m

p
re

s
s
io

n
 R

a
te

 %

December 18th 2017, Tick Level Bitcoin Returns

Full day, 04:00 To 05:00 Hr and 10 Minute intervals

Compression Rate % Vs Alphabet Size

Exchange 1

Dec 18 Day 04:00 Hr 04:00 04:10

04:20 04:30 04:40 04:50

(a) Isolation of most stable hour (04:00 to 05:00)
10 minute interval CompRate% series.

0 50 100 150 200 250 300 350 400 450 500

Alphabet Size

40

50

60

70

80

90

100

C
o
m

p
re

s
s
io

n
 R

a
te

 %

December 18th 2017, Tick Level Bitcoin Returns

Full Day, 07:00 To 08:00 10 Minute

Compression Rate % Vs Alphabet Size

Exchange 1

Dec 18 Day 07:00 Hr 07:00 07:10

07:20 07:30 07:40 07:50

(b) Isolation of most volatile hour (07:00 to 08:00)
10 minute interval CompRate% series.

Figure 7.16: SLIM CompRate% plots December 18th 2007, Bitcoin returns. The most
stable (7.16a) and volatile(7.16b) hours are further examined in 10 minute intervals
respectively.

As expected the difference in CompRate% values between the most stable and
volatile hours is less on the 18th December as opposed to the more volatile 16th. This is
also reflected in the 10 minute interval return CompRate%’s of Table 7.6 where there is
now a slight overlap. However, the volatility analysis of CompRate% plots again holds
overall here and is verified against raw series stDev levels.

Date
From

Date
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
Full Day

18-Dec-17 19-Dec-17 89.38 0.0343 235.8895 53.47 0.0662 0.0003
Isolated hrs

18-Dec-2017 04:00:00 18-Dec-2017 05:00:00 83.48 0.0474 84.0349 51.36 0.0736 0.0002
18-Dec-2017 07:00:00 18-Dec-2017 08:00:00 89.69 0.0351 105.8361 70.02 0.0223 0.0002

Most Stable hr (10min buckets)
18-Dec-2017 04:00:00 18-Dec-2017 04:10:00 79.57 0.0439 23.6988 53.08 0.0817 0.0001
18-Dec-2017 04:10:00 18-Dec-2017 04:20:00 79.98 0.0363 22.3455 56.97 0.0630 0.0003
18-Dec-2017 04:20:00 18-Dec-2017 04:30:00 82.18 0.0535 48.5866 51.29 0.0677 0.0002
18-Dec-2017 04:30:00 18-Dec-2017 04:40:00 79.90 0.0573 22.6210 52.90 0.0599 0.0001
18-Dec-2017 04:40:00 18-Dec-2017 04:50:00 74.23 0.0479 38.6152 54.57 0.0326 0.0003
18-Dec-2017 04:50:00 18-Dec-2017 05:00:00 69.83 0.0435 17.7114 53.01 0.0381 0.0004

Most Volatile hr (10min buckets)
18-Dec-2017 07:00:00 18-Dec-2017 07:10:00 90.58 0.0219 8.6476 64.75 0.0680 0.0000
18-Dec-2017 07:10:00 18-Dec-2017 07:20:00 87.07 0.0620 2.6402 60.77 0.1247 0.0001
18-Dec-2017 07:20:00 18-Dec-2017 07:30:00 88.55 0.0239 14.4042 66.87 0.0698 0.0001
18-Dec-2017 07:30:00 18-Dec-2017 07:40:00 81.54 0.0334 16.5682 69.78 0.0282 0.0002
18-Dec-2017 07:40:00 18-Dec-2017 07:50:00 85.78 0.0222 16.3766 63.86 0.1141 0.0001
18-Dec-2017 07:50:00 18-Dec-2017 08:00:00 79.33 0.0635 66.0321 55.74 0.0489 0.0002

Table 7.6: Snapshot of consolidated Tick-Level Bitcoin data SLIM CompRate% results
for 18th December 2017. stDev values are also provided for statistical bench-marking.
See Appendix D for full data set.
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7.4.1 SLIM Cryptocurrency Volatility Analysis: Results dis-
cussion

Overall the utility of the relative volatility measure of SLIM is demonstrated here,
even in the challenging case of a ‘Tick-Level’ Cryptocurrency dataset. SLIM allows
the direct comparison of realised series volatility over differing timescales as shown in
the CompRate% Figures of 7.14 & 7.16, where daily, hourly and minute level series are
shown on the same plot. As with other demonstrations, the use case provided does
suffer from the visual approach here as a large number of series are added, providing
scope for further refinement on a more numerical basis. To this end, the figures dis-
played are also supplemented by a full result set, made available in Appendix D for
further analysis. Similar to the VIX comparison approach in section 6.5, a Cryptocur-
rency volatility index such as the Crypto Volatility Index (CVI ) [711, 712], or more
recent alternatives, such as CRIX/VCRIX [713–715] can also be used for additional
verification of SLIM analysis of this dataset in future studies.

From the trader perspective, SLIM permits the addition of further CompRate%
series as required, even for different time horizons, aiding visual comparison with ex-
pected volatility levels and decision-making under alternative scenarios. This can be
further improved if CompRate% series are pre-calculated by SLIM, facilitating faster
comparison. This approach has many potential use cases in finance, such as Foreign
Exchange (FX) trading for example, which is characterised by volatility resulting from
frequent and rapid changes to exchange rates in forex markets.

7.5 Case Study 4: SLIM Analysis of OPSD Power
Consumption

In this section we move away from the main focus on financial time series to investigate
how the properties of SLIM can be deployed to electrical consumption series analysis.
Similar to commodity trading (oil, gas, etc.), electrical energy trading is a market sector
in itself and open to technical analysis techniques as utilised in the financial sector
[716]. Electrical power trading is conducted by utility companies to ensure a consistent
supply to the national grid through ‘load balancing’, i.e. the process where electrical
supply and demand is matched [717]. If additional power is required, then local power
generation sources, such as a specific power generation plant can be brought online,
or sourced externally and then delivered to the national grid through inter-connectors
[718, 719].

This ‘load balancing’ is a complex process, as power generation sources each have
their own properties, advantages and disadvantages, both in terms of cost and availabil-
ity. The nature of national electrical grids is also changing rapidly as more renewable
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energy sources such as wind and solar farms come on-stream [720–722], along with
smaller level electrical power generation by individual households termed ‘prosumers’
(i.e., joint producer-consumers) [723–726]. It is behaviour patterns of both domestic
and commercial users that place demands on the electrical grid. Thus, in order to
efficiently meet these load balancing challenges, a greater understanding of power con-
sumption patterns is required. Efficiently recognising repeated behaviours (or motifs)
in this behaviour would potentially allow an improved reaction time [727, 728] and
better matching of renewable power sources to electrical demand [729–732].

Here we carry out an initial case study of how SLIM may contribute in this regard,
by obtaining variable length patterns of similar behaviour in electricity consumption.
To do this we examined a data set of Open Power System Data (OPSD), consisting of
hourly power consumption series for several European countries10, and applied SLIM.
Series representing UK electricity consumption in the year 2018 and Ireland for 2019
were chosen for analysis. The basis for this decision was that of the OPSD data sets
available within the time period; these series did not contain any gaps, and so removed
the need for a pre-processing step. Of interest here is the more regular nature of the
raw data, as opposed to financial series previously examined. Additionally, similarities
are observed between both countries with consumption levels reducing over the summer
months, although levels are significantly higher for the UK as indicated by the x104

scale of Figure 7.17a11.
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Figure 7.17: Hourly power consumption input raw series for (a) UK in 2018 & (b)
Ireland in 2019.

10Open Power System Data (OPSD) is made freely available at [733].
11A natural result of the significantly higher population levels of the UK vs Ireland.
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The results of this initial analysis for the Ireland input series of 2019 can be seen
in Figure 7.18. Here, an initial MDL-SAX series motif (Figure 7.18a-top), identified
from a MDL-SAX-MP12 series, is transformed into the equivalent raw-series values as
shown in Figure 7.18a-bottom. The original length raw-series sub-sequence of 24hrs, is
also given in Figure 7.18b for comparison. This highlights the side-length variability of
SLIM motifs, where for an initial sub-sequence length of 24hrs similar sub-sequences
of 49 and 56hrs are now identified.
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Figure 7.18: Ireland 2019 hourly power consumption SLIM motif results. Note that
the original (yellow) raw-series sub-sequence in Figure 7.18b has equal values to the
SLIM Side-A (blue) sub-sequence, and so is overwriting the initial portion of that series
with the length difference effectively highlighted in blue.

12The MDL-SAX-MP was constructed with a MP length of m = 24 to represent a single day.

140



Chapter 7

Of note is the lower SAX alphabet size of 10 used in Figure 7.18, as compared to the
original demonstration of SLIM motif discovery using daily S&P500 data in Figure 5.9
(Section 5.4), which required a SAX alphabet size of 20. This is a result of the tuning
of SAX alphabet size input value, carried out during the Ireland OPSD analysis, in
order to obtain a suitable compression rate when obtaining motifs from the MDL-SAX
series. Similarly, tuning is required for the 2018 UK SLIM analysis in Figure 7.19,
where an increase of SAX alphabet size from 10 to 20 only produces a side-length
variability of 28 and 36hrs in this case. This is a result of the more volatile UK data,
where less compression is occurring when MDL is applied to the SAX representation,
generating a smaller side-length differential. This is a natural outcome, as although
similar behaviour is observed between the Ireland and UK raw data, changes in UK
hourly power consumption levels are occurring over a far greater scale.
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Figure 7.19: UK 2018 hourly power consumption SLIM motifs.
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To demonstrate the additional volatility analysis properties provided by SLIM,
annual CompRate% series of both German and UK hourly power consumption were
constructed for the years available in the OPSD data set (2015 to 2020), and given
in Figure 7.20. Although a slightly larger spread occurs for the UK series in Figure
7.20b, overall similar volatility levels are observed throughout, as indicated by the tight
grouping of CompRate% series over the 0-100 SAX alphabet range chosen here.
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Figure 7.20: Annual power consumption SLIM CompRate% series comparison 2015 to
2020 for (a) Germany & (b) UK [97].
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One interesting aspect of these results is that the 2020 series for both countries still
remain within the typical series distribution profile, despite the impact of the Covid-19
pandemic during this time period. Observing a change in power consumption volatility
may have been expected, due to the impact of lockdown measures, taken to combat
the spread of the virus. During this time, lockdown measures were implemented and
reversed accordingly as information on case numbers developed over the course of the
year [734]. This would naturally affect power consumption readings as user-behaviour
changed [735, 736], as noted in the 2020 raw series for Germany, given in Figure 7.21.
However, it appears that while consumption levels may have reduced from March to
mid April before stabilising, the volatility of this behaviour, as identified by SLIM,
remained at similar levels to previous years.
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Figure 7.21: OPSD hourly power consumption input raw series for Germany in 2020.
A drop in power consumption due to the impact of the Covid-19 pandemic is visible
here.

7.5.1 SLIM Analysis of OPSD Power Consumption: Results
discussion

In this case study we examined an hourly power consumption data set to illustrate how
SLIM can be applied outside the area of financial series analysis. As with previous
applications, some tuning of SAX alphabet size is required, clearly demonstrated by the
variation in motif side-length values obtained between the UK and Ireland data-sets.
The use of CompRate% to examine annual volatility levels was also briefly examined
where we found almost no change in relative volatility to other years, despite the onset
of the Covid-19 pandemic in 2020. In practice, user behaviour did of course change as a
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result of Covid-19 lockdown measures, however it may not have been picked up in this
initial effort. One possible reason for this is the data examined here is consolidated on
a national scale. This does not take many factors into account, such as building type
and differing impact levels within socioeconomic sectors that require an examination at
a more granular level. More detailed studies are now becoming available, such as [737],
which uses using machine learning to investigate a gap between actual and simulated
electricity consumption during the pandemic years for example.

Also of note in this initial study is that no pre-processing steps were applied to the
input series. As illustrated in Figure 7.21 and the full OPSD data-set in Appendix
A.3.3, each raw series clearly demonstrates a seasonal component. This is a result
of common daily and monthly electricity consumption patterns, created as people go
about their daily lives. Therefore, to improve this initial SLIM analysis the seasonal
component of the raw data should be accounted for. Options include the trenddecomp
function within Matlab, that assumes an additive decomposition of the data while
allowing for a seasonal, or oscillatory, trend [738]. Alternatively the seasonal plot
function [739, 740] made available in the forecast R package could be considered to
enable a visual comparison between years.

7.6 Conclusions & Improvements

In this chapter we conducted a set of four use cases in order to apply SLIM analysis in a
variety of scenarios, while also examining new datasets that display differing properties
to that of the main S&P500 daily data originally considered. In each case tangible
results are obtained, confirming the utility of SLIM and verified by stDev levels and
sub-sequence distance values where applicable. The importance of input parameter
tuning is further emphasised by these investigations, along with some limitations such
as the interpretation required in a visual approach when numerous series are displayed
on a single plot. Thus there is certainly scope for further development, as discussed in
more detail in the concluding chapter.
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Conclusion

8.1 Introduction

In this concluding chapter we summarise the thesis, strengths and weaknesses of the
newly introduced SLIM algorithm are critically analysed, and conclusions as to its
contribution to series analysis drawn. Potential ideas for further work in the field are
addressed, including expansion possibilities of multi-dimensional MP analysis, SLIM
improvements and applications in other research areas.

8.2 Matrix Profile Discussion

In chapter 3 we considered the base form of the Matrix Profile (MP) algorithm as our
starting point and posed an initial research question, namely:

RQ1: Does the Matrix Profile provide additional information for early market move-
ments to conventional technical indicators?

This question was created as the MP and its ever expanding suite of extensions, is
now considered to be the state of the art algorithm for motif discovery in the literature.
As such, it is valuable to examine the comprehensive value to series analysis, prior to
the introduction of SLIM. Given the importance of motif identification in interpretation
and prediction of financial series, the MP is especially relevant, and we believe that to
date, it has been underutilised.

This question is addressed in chapter 4 where we show that detection of market
movements is aided by motifs, through the identification of points of repeated be-
haviour, as indicated by low MP minima. These MP minima can highlight market
reactions to the release of indicator information, such as FED rate announcements,
as well as extraneous events. Additionally, motifs aid detection of market movements
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through efficient identification of common chart patterns that many traders react to
in a pre-planned, and predictable manner. Utilising the MP, a financial analyst can
easily take the final MPI value, i.e. from the most recent date of the MP, to find the
previous point of closest behaviour of the current series. If this process is repeated
over time it can help to evaluate if a common trading pattern is emerging and react
accordingly.

A comparative analysis of the NN tracing technique is provided with correlation
coefficients calculated for identified sub-sequences over a range of MP lengths. The
S&P500 was utilised as sample input for this analysis, illustrating application for a
single series that is representative of wider market behaviour. The use case of known
chart pattern search by the MP was also demonstrated using an Inverse Head & Shoul-
ders pattern (or Head & Shoulders bottom) within the S&P500. The initial starting
point for this analysis was identified from a ChatGPT query, utilised as an analogue
for direct trader consultation.

Applying the MP to the multi-dimensional case, by creating a set of MPs from
input series, and examining these plots visually for regions of localised MP minima
(designated match regions), can further aid detection of these market movements. This
is demonstrated for several scenarios such as the behaviour of individual stocks that
are representative of market sectors within a larger index. Taking the identification
of MP match regions and returning to the raw series at this point, allows a trader to
detect if this is a wider market movement, i.e. if all motifs are identified as exhibiting
the same behaviour. Through careful consideration of timing, they can also ascertain
if a market index such as the S&P500, is being led by a particular sector, i.e. if the
behaviour of a series that is representative of an asset class is affecting the overall index
value, or alternatively if an individual series behaviour lags behind that of the wider
market. This is all vital information for a trader, contributing to a picture of current
market state and helping to identify investment opportunities, such as an acquisition
that may maximise profits, or a potential hedge that could minimise loss.

As the MP is effectively a data structure, not just a standard algorithm that returns
a potential motif at a given point from an input series, it offers additional information.
By examining the MP series and constructing histogram plots, a trader can ascertain
the distribution levels of repeated behaviour within a series. This permits a starting
point to be obtained and an assessment to be made as to whether applying motif
analysis to one series over another would be advantageous.

The evolution of the MP over increasing sub-sequence length m can also be ex-
amined to provide an indication of persistent, repeated behaviour. An examination of
MPI values, in order to obtain all similar sub-sequences (of MP length) from a single
MP run, can provide insights into the frequency of motif occurrence, which is a fur-
ther benefit. Additionally, when expanded to the multi-dimensional case as described

146



Chapter 8

previously, the MP can provide a more efficient means to identify potential market
movements, worthy of further investigation by traders.

The multi-dimensional approach can be tailored to the individual interest of a
trader, such as examining multiple series within an individual asset class. Also, different
measures of a single asset can be evaluated to obtain information on common behaviour,
such as a correlation of increase in share price and volume, which if the timing coincides,
can act as a confirmation of the emergence of a common trading pattern. Overall,
given the example case studies highlighting applications and results obtained, it is
clear that the identification of market movements can be aided by motifs, particularly
those provided by the MP. This approach also further demonstrates the strengths of
the MP, where advantageous properties such as flexibility and efficiency, along with
additional series insights obtained from MP meta-data, clearly adds value for financial
series analysis.

The current visual approach to identification of MP match regions in the multi-
dimensional case has limitations which need to be addressed. As series are added,
these plots can become more difficult to interpret, especially when considering the noisy
nature of raw financial data which is reflected in the corresponding MP, particularly
at low MP lengths. Thus some form of automated identification of these regions, while
allowing for flexibility of match location is worthy of further development. A unified
approach that identifies motifs across all series examined, rather than within individual
series as here, would also be worthy of attention, as it would reduce the need to return
to the raw data for manual verification.

In limiting ourselves to the original version of the MP for our analysis, we have
confirmed that even in its most basic form, the MP can already provide additional
information over existing algorithms, further strengthening the case for its continued
use. This initial investigation is scratching the surface somewhat, as more recent imple-
mentations that use the MP as a sub-routine, also provide considerable opportunities
for future financial series analysis. Examples include Time Series Chains [526] and the
Contrast Profile [741], that have recently been made available as part of the MP suite
of algorithms. Unfortunately, due to time constraints and other research directions
taken, these later works are beyond the scope of this thesis, but they certainly merit
further investigation.

A further research aim would be the adaptation of the original MP algorithm to
identify motifs directly from candlestick representations of financial series, as opposed
to raw time-series that the MP is built to consume currently. This would be of signif-
icant interest to traders, as they are commonly used for trading pattern recognition.
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8.3 SLIM : Discussion

During the course of examining the application of the MP algorithm to the analysis of
financial series, it became clear that motif algorithms have focused predominantly, if
not exclusively, on motif pair returns, where both sides are of ‘equal’ length. Existing
algorithms that facilitate variable length results, do so over a specified length range
while maintaining this restriction. Thus, if similar regions of behaviour occurring over
differing time-horizons are to be directly identified from an input series, an alternative
approach is required. Our second research question, sought to address this:

RQ2: Can the introduction of modifications to the motif discovery concept improve
identification and analysis of common financial series patterns?

In examining this problem from a financial perspective, an important consideration
is establishing which criteria should be prioritised for obtaining a match, i.e. length or
behaviour. If sub-sequence length is the primary concern then it is certainly possible
to utilise an existing variable length range motif discovery algorithm. For each lower
length motif made available, a comparison can then be made to those of larger (or a
specific) length, returning the closest match obtained based upon a chosen distance
measure. This will then return a side-length independent motif, but due to the length
restriction, this may not be the best possible motif match in terms of behaviour, as a
better candidate may exist outside of the imposed length range.

In financial applications behaviour is of greater importance, therefore length should
not be the deciding factor. A trader, particularly when attempting to identify common
chart patterns within a series or index, is more interested in occurrence of pattern
behaviour, as opposed to the sub-sequence length defining this occurrence. This is
because ultimately the behaviour of the series, rather than the timeframe over which
it occurs, will dictate if a profit or loss is achieved by an investment. Therefore, the
SLIM algorithm proposed in this thesis, is designed to introduce a length flexibility
where behaviour is prioritised over returning a specific motif side-length difference.

We achieve this by converting the original series into a SAX representation, which is
then reduced to an MDL-SAX string that serves as the basis for further motif discovery
steps using the MP. The advantage here is that all compression is done in advance of the
motif search. Therefore, we are effectively reducing the variable length motif discovery
problem into one of standard fixed length. Additionally, the motif candidate locations
are obtained on the basis of behaviour within the MDL-SAX representation, without
enforcing a length restriction, aside from that of the MP length used. It is this ability
to permit asymmetric features of variable length motifs that is the primary advantage
of SLIM over existing motif discovery algorithms. SLIM allows patterns in financial
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data to be identified by traders and analysts that may otherwise have been missed if a
target length is imposed.

As SLIM is based upon existing algorithms, it naturally inherits their underlying
properties by default. This is a two way street, working advantageously in the case
of the MP efficiency, while experiencing some limitations due to the discretisation
process of SAX. As the transformation of an input series into a SAX representation is
a fundamental step in the SLIM process, upon which all others are based, it is here
where the choice of parameter selection has greatest effect. This is reflected in the
influential choice of SAX alphabet size on compression rates achieved by SLIM, when
MDL is applied to the SAX string. Thus some tuning of SAX alphabet size to the
volatility level of the input series is required to obtain a suitable degree of side-length
variation and meaningful results. Although the use of compression rate percentage
vs alphabet size plots can help this choice, it does so on a global series level, with
no guarantee of localised compression rates obtained in advance of returning to the
uncompressed SAX or original input series.

Of further note is that while SLIM does inherit the efficiency of the MP algorithm,
it is not intended as a real time algorithm in its current form as it currently requires
manual identification of MDL-SAX-MP minima locations and translation back into
raw series sub-sequences. The additional processing required to create a CompRate%
plot is also a factor in terms of real time (or tick-level) usage, as each point needs a
separate calculation across the alphabet size range. Parallel execution and storage of
previous series calculations for comparison can mitigate this effect somewhat, however
SLIM is not currently suitable for high frequency trading applications for example.
Although direct evaluation with traders to asses these limitations was unfortunately
not possible in this work, one option to address this practically, is to create ‘scenarios’
across a range of settings, - common vs unusual perhaps, so that more rapid assessment
is facilitated. Further potential improvements are also outlined in section 8.5.

Overall the main contribution of SLIM is demonstrated. We clearly illustrate how
the concept of a side-length independent motif can provide additional information that
can be utilised by traders. The accuracy of variable length sub-sequences identified
by SLIM is also verified numerically by use of the DTW distance measure. SLIM
identifies repeated behaviour occurring over differing time horizons, such as common
chart patterns, that other algorithms may have missed. SLIM is also independent of
the underlying versions of SAX and MP algorithms used, and so is ideally placed to
take advantage of the significant potential for future improvements in these areas.
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8.4 SLIM : Volatility Discussion

As volatility is a significant factor in all areas of finance, the value of SLIM in this
regard was also explored in detail. Application of MDL to a SAX representation of a
financial, or indeed any series, effectively removes periods of stability, while maintain-
ing the volatility and feature profile of the original input. We explored this mechanism
in our final research question, namely:

RQ3: Does the use of the Minimum Description Length (MDL) principle in Symbolic
Aggregate Approximation (SAX) representations of financial series, augment conven-
tional financial volatility measures?

This was carried out to investigate what additional series volatility information
that SLIM can provide, in order to augment existing volatility measures in use today.
As the compression achieved by the SAX to MDL-SAX conversion step of SLIM, is
related to the input series volatility level for a given SAX alphabet size, we divided
the investigation into two main parts. Firstly, we concerned ourselves with examining
realised volatility levels of an input series, while maintaining a constant alphabet size,
and secondly we allowed the alphabet size to vary, and considered the resulting change
in compression rate percentage.

Whilst maintaining a constant SAX alphabet size, the additional details recorded
by SLIM permit local realised volatility insights. This is achieved by constructing a
sliding window, parsing through the SLIM MDL-SAX meta-data in order to summarise
information on the number of consecutive equal SAX symbols combined in that region.
By sorting these values, a trader can easily identify time periods of relatively high or
low volatility within an individual series. If necessary this can also be tailored on a
combination of factors, such as a single large spike in series behaviour that may be
of more interest to a trader. The insights provided by SLIM are perhaps of greater
relevance to traders when the SAX alphabet size is allowed to vary over a specified
range, and the resulting compression rate percentage is plotted. These compression rate
percentage plots allow a trader to visually identify the relative volatility of one series,
or series sub-sequence, compared to another. As SLIM provides a percentage volatility
measure this comparison can be conducted directly across differing time horizons and
asset classes making it a versatile form of volatility analysis.

An initial case study is provided, using SLIM analysis of raw financial series data
to highlight the differing recovery rates of market sectors, after the time of the last
financial crisis. Several examples illustrating the relative volatility of daily S&P500
data over reducing time windows are explored, during which it was found that returns
data produced better results. Due to the more stationary nature of returns series, SLIM
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compression rate percentage plots now produce bands of volatility that are easier to
discern, allowing a trader to obtain important information on the normal or background
volatility level of a series. Additionally it is possible to verify whether a given time
period is within the normal volatility levels established by SLIM, in order to check
if an unusually high or low volatility level is being experienced by the market. As
volatility is considered an indicator of market risk, this is vital information to a trader,
contributing to appreciation of current market state. This approach is demonstrated
not only for daily S&P500 data, but also more volatile tick-level Cryptocurrency data
with similar volatility bands emerging.

The SLIM relative volatility percentage measure is compared against stDev and the
VIX for the S&P500 series. Both of these measures are also provided in the full SLIM
volatility result set, allowing further numerical evaluation. The VIX comparison also
highlighted an additional potential application of SLIM volatility analysis. By com-
paring relative movements of ‘realised’ volatility (from SLIM ) and ‘implied’ volatility
(from VIX), traders can isolate a signal of potential behaviour change in the market.
We also demonstrate the application of SLIM volatility analysis to the important task
of portfolio optimisation. Here a set of portfolios from within the Dow Jones Index
are selected on the basis of relative volatility as identified by SLIM, and verified by a
portfolio back-test.

When comparing compression rate percentage plots visually, they can become more
difficult to interpret as more series are added, requiring extra effort to isolate series
showing higher and lower volatility levels. Therefore, similar to the MP match regions
discussed earlier, some form of automation would be desirable. The main limitation is
the processing overhead required to produce these plots, particularly for the excessively
wide alphabet range chosen here to demonstrate compression rate percentage stabili-
sation at higher SAX alphabet sizes. Tuning of this alphabet size range is certainly
possible. However, as a range of values are required, SLIM will always need extra pro-
cessing compared to that of a single statistical volatility measure such as stDev. Thus
SLIM volatility analysis may not be suitable in certain financial applications where ef-
ficiency is of paramount importance. In practical terms, this efficiency loss may mean
that pre-processing of previous time buckets is required, allowing latest volatility read-
ings to more readily be compared. Overall it is clear that SLIM can augment existing
volatility measures, by providing a percentage volatility value that can be used as a
relative measure.

8.5 SLIM : Future Work

While this is an early version of SLIM, opportunities certainly exist for further develop-
ment, which would greatly improve its utility and accessibility for traders. Principally,
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the existing Matlab code could be re-factored and optimised. Further improvement
might then include creation of a Python library, which would facilitate easier distribu-
tion and incorporation of SLIM into a larger trading or financial series analysis system.
As part of this re-factoring, a significant improvement to SLIM would be to remove the
existing restriction of a 1:1 match between SAX segment and input series size. This
constraint currently ignores the dimensionality reduction aspect of SAX, which could
then be leveraged to allow SLIM to handle larger data-sets more easily e.g. tick level
data.

Similarly a re-factoring of the code could allow aspects of SLIM to be executed
in parallel. This would be particularly useful when creating CompRate% plots over
alphabet size ranges, improving execution time. Also worthy of effort, would be to
explore a method of refining the SAX alphabet size range required to adequately
describe series volatility using the CompRate% values generated by SLIM. In doing
so, a means to move from the current reliance on a visual comparison of series, to a
more numerically based approach would also be desirable. This is required as although
distance and volatility measures are provided throughout the result sets of this thesis
for for verification, they are calculated separately. In a similar vein, future work could
include a detailed investigation into the automated tuning of SLIM input parameters
and MP length m, possibly by employing an ANN approach to incorporate variable
length information, without need for prior domain knowledge.

A further consideration for future work to improve SLIM results is the inclusion of
pre-processing steps on the raw input data which is not implemented here (with the
exception of a conversion of price to returns series in some cases). In particular these
steps should consider the level of noise and seasonality in the input data. Although
SLIM CompRate% values and stDev (used for evaluation) essentially incorporate the
variability of an input series as a whole, there are no dedicated pre-processing steps to
account for noise currently implemented. Accounting for noise can aid our understand-
ing of the level of underlying predictable volatility within an input series. These can
take the form of smoothing techniques such as moving averages as outlined in section
3.3. The smoothdata [742] function provided by Matlab may be a potential starting
point in this regard. Alternative approaches include denoising the data using a Wavelet
approach is discussed in [743].

In terms of seasonality, the utility of a pre-processing step is demonstrated more
clearly in the OPSD power consumption case study (section 7.5), due to a greater level
of periodicity in the data. However, this effect can also occur within financial series.
A pre-processing step to account for seasonality could implement the trenddecomp
function within the current Matlab version, or alternatively the seasonal_decompose

[744] function (using moving averages) upon a move to Python.
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8.6 Final thoughts

Given that the input of SLIM is simply a time series, it is immediately applicable to
any area of study where repeated behaviour occurring over differing time horizons is
of interest. Ultimately the goal for financial applications, as considered here, would be
to incorporate an improved version of SLIM into a larger trading system. SLIM can
identify side-length variable motifs while including further refinement based on criteria
such as original input length and relative volatility within a series. Ideally in future
SLIM would also accommodate candlestick series representations of financial series as
input, as these are used by traders and financial analysts on a daily basis.

SLIM can also be applied to other data-sets and areas of research. One such
example already alluded to is the examination of power consumption over differing
time horizons. This can be conducted with the goal of better matching user behaviour
to that of renewable power generation limitations, (see section 7.5 for initial efforts).
Expanding the breadth of SLIM can thus help identify additional requirements for
pattern identification in other domains, ensuring its relevance beyond the confines of
financial series analysis.
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Data Set Summary

A.1 Primary Datasets: Daily S&P500 & VIX

As outlined previously in section 3.1.1, the S&P500 was chosen as a representative
financial series for examination. It is the main dataset considered in this thesis and
therefore used in all chapters across the text. Not only when investigating the financial
properties of the MP, but also in the detailed explanation of SLIM and additional case
studies. The S&P500 is a suitable choice in this regard as it allows an individual series
to be examined, which also represents behaviour of the global financial market. When
examining the volatility properties of SLIM using the S&P500, the natural benchmark
for comparison is that of the VIX, which also features prominently in chapter 6. An
initial summary of the file properties is given in Table A.1 with further visualisation
provided in sections A.1.1 to A.1.3.

Primary Datasets

Series Name Date From Date To File Type Disc Size
(kb)

Number of
Elements

Measurement
Frequency

S&P500 03/01/1928 04/03/2019 .xlsx 628 22903 Trading Day
VIX 02/01/1990 14/09/2022 .xlsx 759 8241 Trading Day
Synthetic Motif
Side Demo 01/01/2000 17/06/2002 .xlsx 170 900 Daily

Table A.1: Primary dataset file and series details.

A.1.1 S&P500

The source for S&P500 data is [360]. It is a daily dataset spanning the time range of
December 30th 1927 to September 16th 2022. Although for consistency the main time
window examined is that of January 1928 to March 2019.
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Figure A.1: Visualisation of S&P500 dataset utilised in this thesis[360].

A.1.2 VIX
The source for VIX 1 series examined is [745]. It is a daily dataset spanning the time
range of 02nd January 1990 to 14th September 2022.
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Figure A.2: Visualisation of the VIX dataset utilised in this thesis [745].
1The VIX Index measures 30-day expected volatility of the S&P500 Index. The components of

the VIX are near and next-term put and call options, with more than 23 days and less than 37 days
to expiration. For further detail on VIX calculation see the CBOE white paper at [353]
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A.1.3 Synthetic Motif Side Demo
A synthetic time series (Figure A.3) was manually created in order to demonstrate
the concept of motif side-length (Figure 5.2 section 5.2) . The series is constructed by
adding a range of randomly generated values to a base Sine wave. Planted motifs (i.e.
similar sub-sequences) are also added by including Sine waves of greater amplitude.
There are four planted sub-sequences in total. The first two are of the same length
while the remaining two have a length differential.
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Figure A.3: Visualisation of the Synthetic Motif Side Demonstration input dataset.

A.2 Matrix Profile series analysis datasets

In chapter 4, where the matrix profile algorithm is examined in relation to financial
series analysis, a number of supplemental series datasets are also used. These are:

Microsoft

Microsoft (MSFT ) is a leading technology company, best known for the creation of
the Windows operating system and Microsoft Office suite of software products [746,
747]. The source for Microsoft series examined (both share price & volume) is [748]. It
consists of a daily dataset, spanning the time range of 13th March 1986 to 23rd October
2019.
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Figure A.4: Visualisation of the Microsoft input dataset [748].

AMD
Advanced Micro Devices (AMD) [749, 750] is a leading semiconductor manufacturer
and now considered a major rival for the microprocessor products of Intel [751].
We examine a daily AMD series dataset, spanning the time range of 17th March 1980
to 23rd October 2019 [752].
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Figure A.5: Visualisation of the Advanced Micro Devices (AMD) input dataset [752].

158



Appendix A

Cisco
Cisco Systems, Inc. (CSCO) is one of the worlds largest technology companies and a
global provider of networking and telecommunications equipment [753, 754].
We examine a daily Cisco series dataset, spanning the time range of 16th February
1990 to 23rd October 2019 [755].
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Figure A.6: Visualisation of the Cisco Systems, Inc. (CSCO) input dataset [755].

CitiGroup
CitiGroup (C ) is one of the largest financial institutions globally, formed by the merger
of Citicorp and Travelers Group in 1998 [756, 757].
We examine a daily CitiGroup series dataset, spanning the time range of 30th October
1986 to 4th March 2019 [758].
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Figure A.7: Visualisation of the CitiGroup (C ) input dataset [758].
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Merck & Co
Merck & Co. (MRK ) is among the largest pharmaceutical companies in the world,
known for its development of numerous medicines and vaccines. It regularly ranks
within the global top five companies by revenue [759, 760].
We examine a daily Merck series dataset, spanning the time range of 17th March 1980
to 22nd October 2019 [761].
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Figure A.8: Visualisation of the Merck & Co. (MRK ) input dataset [761].
IBM
International Business Machines Corporation (IBM ) is among the world’s oldest and
largest technology companies. IBM has been responsible for many technological inno-
vations through its existence, from punch cards to SQL [762, 763].
We examine a daily IBM series dataset, spanning the time range of 17th October 1980
to 23rd October 2019 [764].
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Figure A.9: International Business Machines Corporation (IBM ) dataset [764].
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Pfizer
Pfizer (PFE), founded in 1849, is among the world’s oldest pharmaceutical companies.
It is perhaps best known more recently for its rapid development of a Covid-19 vaccine
[765, 766]. We examine a daily Pfizer series dataset, spanning the time range of 17th

March 1980 to 22nd October 2019 [767].
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Figure A.10: Visualisation of the Pfizer (PFE) input dataset [767].

Walt Disney
Walt Disney (DIS) previously operated under the names of Walt Disney Studio and
Walt Disney Productions before changing its name to Walt Disney Company in 1986.
Originally known for its pioneering animation films with globally recognised characters,
it has since grown to become one of the biggest companies in the United States by
revenue [768, 769]. We examine a daily Walt Disney series dataset, spanning the time
range of 17th March 1980 to 14th March 2019 [770].
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Figure A.11: Visualisation of the Walt Disney (DIS) input dataset [770].
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Note: The following series are also used in Chapter 6 to highlight aspects of SLIM
volatility analysis properties:
CitiGroup
Merck&Co
Microsoft (Share price only)
S&P500

Matrix Profile Datasets

Series Name Date From Date To File
Type

Disc Size
(kb)

Number of
Elements

Measurement
Frequency

Synthetic Matrix Profile
Motif Demo 01/01/2000 20/08/2001 .xlsx 101 599 Daily

Synthetic Matrix Profile
Discord Demo 01/01/2000 20/08/2001 .xlsx 76 599 Daily

Microsoft 13/03/1986 23/10/2019 .xlsx 149 8475 Trading Day
AMD 17/03/1980 23/10/2019 .xlsx 163 9988 Trading Day
Cisco 16/02/1990 23/10/2019 .xlsx 137 7480 Trading Day
CitiGroup 30/10/1986 04/03/2019 .xlsx 231 8151 Trading Day
Merck & Co 17/03/1980 23/10/2019 .xlsx 191 9989 Trading Day
IBM 17/03/1980 23/10/2019 .xlsx 166 9989 Trading Day
Pfizer 17/03/1980 22/10/2019 .xlsx 170 9988 Trading Day
Walt Disney 17/03/1980 04/03/2019 .xlsx 195 9826 Trading Day

Table A.2: Matrix Profile datasets, file and series details.

A.3 SLIM Case Study datasets

Additional datasets that form the basis of a set of case studies performed by SLIM in
chapter 7 are summarised as follows:

SLIM Case Study Datasets

Series Name Date From Date To File
Type

Disc Size
(kb)

Number of
Elements

Measurement
Frequency

DJI 03/01/2006 29/12/2006 .xlsx 88 252 (x 31 Series) Trading Day
BitCoin Daily
All Years 17/09/2014 26/02/2022 .xlsx 169 2721 Trading Day

BitCoin Tick Level
December 2012 2017-12-01 00:00:00:000 2017-12-31 23:59:59:565 .txt 731,084 17483570 Tick Level

OPSD Germany 2015 01/01/2015 00:00 31/12/2015 23:00 .xlsx 160 8761 Hourly
OPSD Germany 2016 01/01/2016 00:00 31/12/2016 23:00 .xlsx 333 8785 Hourly
OPSD Germany 2017 01/01/2017 00:00 31/12/2017 23:00 .xlsx 287 8761 Hourly
OPSD Germany 2018 01/01/2018 00:00 31/12/2018 23:00 .xlsx 241 8761 Hourly
OPSD Germany 2019 01/01/2019 00:00 31/12/2019 23:00 .xlsx 196 8761 Hourly
OPSD Germany 2020 01/01/2020 00:00 30/09/2020 23:00 .xlsx 122 6577 Hourly
OPSD UK 2015 01/01/2015 00:00 31/12/2015 23:00 .xlsx 378 8735 Hourly
OPSD UK 2016 01/01/2016 00:00 31/12/2016 23:00 .xlsx 331 8701 Hourly
OPSD UK 2017 01/01/2017 00:00 31/12/2017 23:00 .xlsx 286 8758 Hourly
OPSD UK 2018 01/01/2018 00:00 31/12/2018 23:00 .xlsx 240 8761 Hourly
OPSD UK 2019 01/01/2019 00:00 31/12/2019 23:00 .xlsx 193 8704 Hourly
OPSD UK 2020 01/01/2020 00:00 30/09/2020 23:00 .xlsx 121 6751 Hourly
OPSD Ireland 2015 01/01/2015 01:00 31/12/2015 23:00 .xlsx 370 8692 Hourly
OPSD Ireland 2016 01/01/2016 00:00 31/12/2016 23:00 .xlsx 322 8704 Hourly
OPSD Ireland 2017 01/01/2017 00:00 31/12/2017 23:00 .xlsx 277 8704 Hourly
OPSD Ireland 2018 01/01/2018 00:00 31/12/2018 23:00 .xlsx 231 8745 Hourly
OPSD Ireland 2019 01/01/2019 00:00 31/12/2019 23:00 .xlsx 185 8761 Hourly
OPSD Ireland 2020 01/01/2020 00:00 01/10/2020 01:00 .xlsx 108 6180 Hourly

Table A.3: SLIM case study datasets, file and series details.
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A.3.1 Dow Jones Index

A set of daily Dow Jones Index data for the year 2006 was utilised in section 7.3, as
input for a case study to conduct a portfolio optimisation back-test . This data is
provided as part of the Matlab Financial Toolbox [177] and has been widely-used in
previous portfolio optimisation studies. See Table 7.3 (Section 7.3) for the full list of
individual series.
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Figure A.12: Dow Jones Index (DJI ) input dataset [177]. See Table 7.3 (Section 7.3)
for the full list of individual series names.
A.3.2 Cryptocurrency series data
In order to analyse financial series at a more granular level, a set of Tick Level Cryp-
tocurrency series data [686] was downloaded from [710]. This data serves as input for
a SLIM volatility analysis case study in section 7.4.
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(a) Daily Bitcoin (BTC ) series value all years.
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Figure A.13: Bitcoin (BTC ) input dataset, Tick Level Cryptocurrency series data is
available at [710].
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A.3.3 Hourly Power Consumption
Analysis of an hourly power consumption data set by SLIM is carried out in section
7.5. The Open Power System Data (OPSD) used within this case study is made
freely available at [733], with motivations and structure of the data packages provided
described in greater detail in [771].

Here we used data for a time range of 2015 to 2020 from three European countries,
Germany (Figure A.14), the UK (Figure A.15) and Ireland (Figure A.16). Of note is
the greater level of regularity and seasonality in these plots as compared to the financial
datasets previously examined. These plots are given per year and country overleaf.
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Figure A.14: OPSD Hourly power Consumption Germany 2015 To 2020.
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Figure A.15: OPSD Hourly power Consumption UK 2015 To 2020.
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Figure A.16: OPSD Hourly power Consumption Ireland 2015 To 2020.
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Matrix Profile Algorithm Summary
Table

For convenience a summary of existing matrix profile algorithms is provided here in
Table B.1. For the latest information on the MP (including extensions) see [93].

MP
Paper

Number
Year MP Paper Title Reference

1 2016 Matrix Profile I: All Pairs Similarity Joins for Time Series: A
Unifying View that Includes Motifs, Discords and Shapelets

[231]

2 2016
Matrix Profile II: Exploiting a Novel Algorithm and GPUs to
break the one Hundred Million Barrier for Time Series Motifs
and Joins

[300]

3 2016 Matrix Profile III: The Matrix Profile allows Visualization
of Salient Subsequences in Massive Time Series

[772]

4 2017 Matrix Profile IIII: Using Weakly Labeled Time Series to
Predict Outcomes

[773]

5 2017 Matrix Profile V: A Generic Technique to Incorporate Domain
Knowledge into Motif Discovery

[774]

6 2017 Matrix Profile VI: Meaningful Multidimensional
Motif Discovery

[192]

7 2017 Matrix Profile VII: Time Series Chains: A New Primitive
for Time Series Data Mining

[526]

8 2017 Matrix Profile VIII: Domain Agnostic Online Semantic
Segmentation at Superhuman Performance Levels

[775]

9 2019 Matrix Profile IX: Admissible Time Series Motif Discovery
with Missing Data

[776]

10 2018 Matrix Profile X: VALMOD - Scalable Discovery of
Variable-Length Motifs in Data Series

[232]

11 2018 Matrix Profile XI: SCRIMP++: Time Series Motif
Discovery at Interactive Speed

[287]
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Table B.1 continued from previous page
MP

Paper
Number

Year MP Paper Title Reference

12 2018
Matrix Profile XII: MPdist: A Novel Time Series Distance
Measure to Allow Data Mining in More Challenging
Scenarios

[777]

13 2018 Matrix Profile XIII: Time Series Snippets: A New Primitive
for Time Series Data Mining

[778]

14 2019
Matrix Profile XIV: Scaling Time Series Motif Discovery
with GPUs: Breaking the Quintillion Pairwise Comparisons
a Day Barrier

[288]

15 2019 Matrix Profile XV: Time Series Consensus Motifs: A New
Primitive for Finding Repeated Structure in Time Series Sets

[527]

16 2019 Matrix Profile XVI: Time Series Semantic Motifs: A New
Primitive for Finding Higher-Level Structure in Time Series

[779]

17 2020 Matrix Profile XVII:Indexing the Matrix Profile to Allow
Arbitrary Range Queries

[780]

18 2019
Matrix Profile XVIII: Time Series Mining in the Face of
Fast Moving Streams using a Learned Approximate Matrix
Profile

[781]

19 2019 Matrix Profile XIX: Efficient and Effective Labeling of
Massive Time Series Archives

[782]

20 2019 Matrix Profile XX: Finding and Visualizing Time Series
Motifs of All Lengths using the Matrix Profile

[233]

21 2020
Matrix Profile XXI: MERLIN: Parameter-Free Discovery
of Arbitrary Length Anomalies in Massive Time Series
Archives

[783]

22 2020 Matrix Profile XXII: Exact Discovery of Time Series
Motifs under DTW

[784]

23 2021 Matrix Profile XXIII: Contrast Profile: A Novel Time
Series Primitive that Allows Real World Classification

[741]

24 2022
Matrix Profile XXIV:Scaling Time Series Anomaly
Detection to Trillions of Datapoints and Ultra-fast
Arriving Data Streams

[785]

25 2022
Matrix Profile XXV: Introducing Novelets: A Primitive
that Allows Online Detection of Emerging Behaviors in
Time Series

[528]

26 2022 Matrix Profile XXVI: Mplots: Scaling Time Series
Similarity Matrices to Massive Data

[289]

27 2022 Matrix Profile XXVII: A Novel Distance Measure
for Comparing Long Time Series

[290]

28 2023 Matrix Profile XXVIII: Discovering Multi-Dimensional
Time Series Anomalies with K of N Anomaly Detection

[786]

Table B.1: Summary of MP papers available at [93].

170



Appendix C

S&P500 & VIX: SLIM
Compression Results

To facilitate easier viewing and analysis of SLIM CompRate% result tables for Daily

S&P500 data, see attached1:

Additionally, all appendices result files are available at [99]

1To open right click on icon and select open file
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Annual Summary

		Year		Work Days
In Year		Date
From		Date
To		S&P500 Raw Series						S&P500 Returns Series						VIX Series

										SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		S&P500 Raw Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		S&P500 Returns Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		VIX Raw Series
StdDev

		2000		252		1-Jan-00		31-Dec-00		6.9758		9.2008		55.9534		1.1146		1.7752		0.0141		7.1030		8.7200		3.4144

		2001		247		1-Jan-01		31-Dec-01		8.8698		13.6272		86.9197		2.3187		2.3771		0.0135		7.2989		9.1559		4.7911

		2002		251		1-Jan-02		31-Dec-02		11.8479		14.5451		113.8643		1.2812		2.6251		0.0164		6.0334		11.5848		6.9243

		2003		251		1-Jan-03		31-Dec-03		10.5659		15.0620		78.5164		0.7825		1.6975		0.0106		11.9959		12.8641		5.2461

		2004		251		1-Jan-04		31-Dec-04		9.1240		9.9946		31.3652		1.6553		2.3422		0.0070		5.9636		7.8373		1.9155

		2005		252		1-Jan-05		31-Dec-05		7.3886		10.7470		29.6122		0.8398		2.0075		0.0065		5.2292		7.7647		1.4747

		2006		251		1-Jan-06		31-Dec-06		12.0555		13.0681		51.3045		0.9813		2.2686		0.0062		8.9560		9.4690		2.2568

		2007		250		1-Jan-07		31-Dec-07		7.6240		11.2892		44.9051		2.0640		2.4299		0.0101		8.9240		10.9450		5.3641

		2008		252		1-Jan-08		31-Dec-08		14.2026		14.7928		190.7572		2.2395		2.4766		0.0259		13.4135		15.4326		16.4025

		2009		251		1-Jan-09		31-Dec-09		13.7177		15.3029		115.3142		1.3731		2.0614		0.0171		9.8450		12.8641		9.0743

		2010		251		1-Jan-10		31-Dec-10		11.9640		11.8015		55.8179		1.5407		2.7872		0.0114		8.0089		11.0214		5.2751

		2011		252		1-Jan-11		31-Dec-11		8.2173		10.9212		62.5514		1.7990		2.8272		0.0147		7.9994		12.2002		8.1399

		2012		249		1-Jan-12		31-Dec-12		11.5540		11.5634		46.6256		1.1671		2.4982		0.0080		6.4011		8.1220		2.5485

		2013		251		1-Jan-13		31-Dec-13		14.5775		14.8848		98.5847		1.1611		2.3914		0.0068		6.7744		7.6478		1.7430

		2014		251		1-Jan-14		31-Dec-14		13.0680		12.4920		79.5655		1.2054		2.5498		0.0072		6.8611		8.6367		2.6221

		2015		251		1-Jan-15		31-Dec-15		7.3988		9.2555		54.9847		1.7996		2.5219		0.0098		7.4431		8.9133		4.3427

		2016		252		1-Jan-16		31-Dec-16		15.4167		13.7893		101.4276		2.1624		2.8080		0.0082		7.6387		10.6032		3.9719

		2017		251		1-Jan-17		31-Dec-17		17.9318		17.2862		109.4172		0.9978		2.3350		0.0042		5.6523		7.9566		1.3561

		2018		250		1-Jan-18		31-Dec-18		9.9520		10.2692		99.4560		1.5120		3.1627		0.0108		9.1720		9.8999		5.0693
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		2000		1		19		1-Jan-00		31-Jan-00		6.3133		3.5888		28.7934		6.9984		3.1808		0.0168		13.2657		5.9116		2.0316

		2000		2		19		1-Feb-00		29-Feb-00		14.7394		8.2956		32.3737		5.8922		2.1540		0.0127		6.5239		3.5199		1.3165

		2000		3		22		1-Mar-00		31-Mar-00		12.8643		7.4808		61.7528		4.6863		1.3630		0.0171		4.9135		2.7919		1.5624

		2000		4		19		1-Apr-00		30-Apr-00		6.2602		5.7804		41.1246		5.7869		1.7561		0.0213		5.5233		1.7348		2.1142

		2000		5		21		1-May-00		31-May-00		5.2361		2.9885		27.7894		4.9982		1.7096		0.0158		7.3309		3.7331		2.3950

		2000		6		21		1-Jun-00		30-Jun-00		4.9981		1.5694		13.0973		6.3309		2.5369		0.0099		5.4267		4.2822		0.9530

		2000		7		19		1-Jul-00		31-Jul-00		7.9996		4.4579		23.1386		5.8397		1.6572		0.0104		16.4216		3.4512		0.6282

		2000		8		22		1-Aug-00		31-Aug-00		8.5013		6.6710		22.5367		4.8226		1.6865		0.0065		15.1830		6.9343		1.1546

		2000		9		20		1-Sep-00		30-Sep-00		9.2000		7.5452		27.9364		5.4500		2.3672		0.0087		6.9500		6.5480		1.2540

		2000		10		21		1-Oct-00		31-Oct-00		8.6181		5.9291		30.2436		4.9029		1.4290		0.0166		5.5695		3.5851		2.6514

		2000		11		20		1-Nov-00		30-Nov-00		9.5500		5.0300		36.8072		5.0500		0.5000		0.0125		5.6000		3.2783		1.5656

		2000		12		20		1-Dec-00		31-Dec-00		5.7000		4.6613		31.6547		5.3000		2.1106		0.0178		5.9500		3.8069		2.2443

		2001		1		20		1-Jan-01		31-Jan-01		7.3500		5.9227		25.9856		6.6000		3.6153		0.0142		13.4500		7.2716		2.6530

		2001		2		18		1-Feb-01		28-Feb-01		7.4484		6.5688		40.2446		5.8933		1.9048		0.0107		7.2264		7.9935		2.2221

		2001		3		22		1-Mar-01		31-Mar-01		6.6401		7.3204		47.0591		4.7772		1.8694		0.0184		5.9127		4.3567		2.2643

		2001		4		19		1-Apr-01		30-Apr-01		7.1030		6.3212		49.2572		5.4708		1.0379		0.0194		9.4212		6.7044		3.2921

		2001		5		21		1-May-01		31-May-01		7.6172		8.1504		20.4377		9.7585		1.0448		0.0108		8.1886		6.2069		1.5806

		2001		6		21		1-Jun-01		30-Jun-01		5.9029		6.1710		24.4585		5.4744		2.6545		0.0089		10.1869		3.8902		1.2123

		2001		7		20		1-Jul-01		31-Jul-01		6.1000		3.7993		16.7929		8.0000		2.7524		0.0121		6.5500		3.3101		1.6390

		2001		8		22		1-Aug-01		31-Aug-01		6.5490		6.3727		22.7301		4.5500		0.0000		0.0098		4.8680		1.9645		1.5135

		2001		9		15		1-Sep-01		30-Sep-01		10.7334		6.1311		52.6798		6.8032		0.9371		0.0220		8.3360		6.0937		5.7987

		2001		10		22		1-Oct-01		31-Oct-01		5.7313		5.0291		17.0062		4.7772		1.8694		0.0124		7.0942		6.0704		1.9369

		2001		11		20		1-Nov-01		30-Nov-01		6.9000		6.8453		20.6330		8.1500		3.3071		0.0090		6.8500		6.6536		2.6762

		2001		12		19		1-Dec-01		31-Dec-01		7.4723		4.6841		13.7743		5.5232		2.6320		0.0097		5.6286		2.7242		1.3818

		2002		1		20		1-Jan-02		31-Jan-02		7.2500		5.6575		18.9249		5.3000		1.8559		0.0106		5.4500		3.1857		1.0112

		2002		2		18		1-Feb-02		28-Feb-02		11.4434		2.0625		13.6205		7.0037		3.7543		0.0122		6.4487		4.4466		1.6300

		2002		3		20		1-Mar-02		31-Mar-02		5.9500		4.8563		11.5417		5.3500		1.4659		0.0089		5.5500		3.6856		0.9473

		2002		4		21		1-Apr-02		30-Apr-02		6.4745		6.1860		20.1331		5.1887		2.2552		0.0103		5.3316		3.0486		1.3887

		2002		5		21		1-May-02		31-May-02		5.2839		2.4310		15.6952		5.4743		3.6054		0.0141		6.6646		4.8340		1.2929

		2002		6		20		1-Jun-02		30-Jun-02		11.4500		5.3321		22.8327		5.0000		0.0000		0.0132		5.7000		4.0837		1.6718

		2002		7		21		1-Jul-02		31-Jul-02		6.1887		7.0178		53.6213		5.1410		2.5935		0.0270		5.9505		6.2903		4.8746

		2002		8		22		1-Aug-02		31-Aug-02		9.9082		4.4467		33.3891		5.1406		3.3965		0.0221		6.7312		7.7108		4.9643

		2002		9		19		1-Sep-02		30-Sep-02		9.9481		7.4025		28.6531		5.7338		2.8092		0.0174		5.7866		2.3065		1.8537

		2002		10		22		1-Oct-02		31-Oct-02		5.5498		6.2153		40.9684		5.2769		2.5605		0.0215		5.4589		5.9556		3.4808

		2002		11		20		1-Nov-02		30-Nov-02		6.7000		4.2770		18.6164		5.7000		2.4639		0.0146		5.9500		5.7601		2.7137

		2002		12		20		1-Dec-02		31-Dec-02		5.6500		3.1507		14.5235		5.1000		0.7035		0.0114		5.2500		2.0566		1.3970

		2003		1		20		1-Jan-03		31-Jan-03		11.8500		6.3824		29.3586		5.2000		1.2144		0.0144		7.3500		8.5415		3.2042

		2003		2		18		1-Feb-03		28-Feb-03		6.2261		1.9774		10.9936		6.1708		2.7226		0.0121		7.8362		6.0174		1.3033

		2003		3		20		1-Mar-03		31-Mar-03		6.8000		5.6192		27.9592		5.0000		0.0000		0.0178		6.2000		3.4171		1.7577

		2003		4		20		1-Apr-03		30-Apr-03		5.8500		4.9265		18.2735		5.1500		1.1135		0.0118		12.4500		10.9751		3.2548

		2003		5		21		1-May-03		31-May-03		5.8553		5.0133		12.8241		5.5694		2.0367		0.0102		5.3791		3.0010		0.8438

		2003		6		20		1-Jun-03		30-Jun-03		6.8000		5.4828		12.7749		5.1500		1.1135		0.0102		6.9500		3.8201		0.7247

		2003		7		21		1-Jul-03		31-Jul-03		5.1885		2.5409		8.3975		4.8553		0.9530		0.0099		5.1410		2.2123		0.6064

		2003		8		21		1-Aug-03		31-Aug-03		12.3791		7.0350		12.1162		5.1410		1.8762		0.0070		7.7605		7.4662		1.3560

		2003		9		20		1-Sep-03		30-Sep-03		5.4500		2.7611		11.0989		5.3500		1.7774		0.0093		11.3500		7.0659		1.4440

		2003		10		22		1-Oct-03		31-Oct-03		5.3677		3.4407		9.2327		4.8224		1.0836		0.0064		9.5023		8.5718		1.3317

		2003		11		19		1-Nov-03		30-Nov-03		8.5787		4.9442		8.5810		5.4706		1.6596		0.0074		11.3193		4.8111		1.0572

		2003		12		21		1-Dec-03		31-Dec-03		6.5222		6.3736		15.7483		4.7600		0.0000		0.0059		4.9982		1.7096		0.5942

		2004		1		20		1-Jan-04		31-Jan-04		5.5000		3.3710		10.9613		5.3000		1.8559		0.0071		5.8000		3.8085		1.1754

		2004		2		19		1-Feb-04		29-Feb-04		6.2077		4.5749		8.2636		6.1552		3.5141		0.0061		6.5237		5.7040		0.9401

		2004		3		22		1-Mar-04		31-Mar-04		6.5040		6.5952		21.3518		5.3678		3.8418		0.0094		6.4584		5.7116		2.3753

		2004		4		20		1-Apr-04		30-Apr-04		5.7500		4.1667		9.7450		5.2500		1.6476		0.0079		5.2000		2.0000		0.8103

		2004		5		20		1-May-04		31-May-04		6.7000		6.7502		13.2313		7.7000		4.6829		0.0069		11.0000		4.9747		1.4814

		2004		6		20		1-Jun-04		30-Jun-04		5.4500		3.5601		7.2378		5.0000		0.0000		0.0063		10.2347		4.1387		0.7579

		2004		7		21		1-Jul-04		31-Jul-04		6.6650		7.2270		11.9196		5.1410		2.2123		0.0058		5.2362		4.3076		0.9072

		2004		8		21		1-Aug-04		31-Aug-04		11.0445		5.2386		15.2164		5.5216		1.7538		0.0084		5.9981		5.0481		1.4557

		2004		9		20		1-Sep-04		30-Sep-04		5.3500		3.0364		7.7185		5.0500		0.5000		0.0061		10.9500		3.1539		0.4937

		2004		10		21		1-Oct-04		31-Oct-04		7.2365		6.6834		13.8508		5.4745		3.3423		0.0071		5.2838		3.0938		1.0326

		2004		11		20		1-Nov-04		30-Nov-04		12.2500		5.9193		16.5876		8.0000		4.0825		0.0064		15.6500		6.3028		0.9841

		2004		12		21		1-Dec-04		31-Dec-04		9.4736		7.6729		10.7131		5.1408		1.2979		0.0050		5.4744		4.1934		0.6602

		2005		1		19		1-Jan-05		31-Jan-05		5.8393		2.7896		10.0332		5.5233		1.7348		0.0064		6.5241		4.5594		0.6379

		2005		2		18		1-Feb-05		28-Feb-05		7.1145		3.9527		8.0000		5.7265		0.9515		0.0068		6.0044		3.5026		0.4869

		2005		3		21		1-Mar-05		31-Mar-05		8.6179		9.3227		18.4257		5.1887		1.8036		0.0063		5.2839		3.6390		0.7303

		2005		4		21		1-Apr-05		30-Apr-05		9.9964		3.8592		16.4060		5.1886		3.1815		0.0095		6.3311		3.7103		1.6907

		2005		5		20		1-May-05		31-May-05		7.6500		5.1471		13.9797		5.2000		2.0000		0.0065		6.6000		6.8858		1.2220

		2005		6		21		1-Jun-05		30-Jun-05		6.8557		5.8359		7.7105		5.2839		2.8636		0.0048		6.7129		4.4955		0.4758

		2005		7		20		1-Jul-05		31-Jul-05		5.9500		5.4446		14.3117		5.2000		2.0000		0.0056		6.0500		4.3978		0.6222

		2005		8		22		1-Aug-05		31-Aug-05		6.0038		6.0898		11.4112		5.0949		1.8575		0.0057		16.5924		5.1827		0.6940

		2005		9		20		1-Sep-05		30-Sep-05		11.6000		5.3125		9.5753		5.8000		3.2349		0.0059		5.3000		2.5446		0.6229

		2005		10		20		1-Oct-05		31-Oct-05		5.8000		3.6042		12.8185		5.0500		0.5000		0.0097		6.9500		4.8145		1.0596

		2005		11		20		1-Nov-05		30-Nov-05		8.2500		7.4663		19.0537		5.5000		1.9462		0.0049		8.6500		7.1015		1.0906

		2005		12		21		1-Dec-05		31-Dec-05		5.7125		4.5410		6.0148		4.8553		0.9530		0.0053		7.7607		5.0961		0.5700

		2006		1		19		1-Jan-06		31-Jan-06		11.4770		3.5380		10.0761		5.9447		2.3258		0.0063		6.9447		6.1640		1.0587

		2006		2		18		1-Feb-06		28-Feb-06		6.5598		5.0786		12.3340		5.7266		1.2369		0.0062		8.2246		4.3573		0.6715

		2006		3		22		1-Mar-06		31-Mar-06		5.9589		7.0379		11.0966		5.2769		2.5608		0.0048		5.7313		4.2164		0.5485

		2006		4		19		1-Apr-06		30-Apr-06		6.9978		5.3986		9.3465		5.9970		3.3479		0.0058		13.5288		6.3136		0.5375

		2006		5		21		1-May-06		31-May-06		7.9984		7.4422		25.0318		5.2839		2.7824		0.0081		16.2500		5.7020		2.4977

		2006		6		21		1-Jun-06		30-Jun-06		10.8067		4.3803		16.3965		4.8552		0.6698		0.0098		10.5202		5.5526		2.5024

		2006		7		19		1-Jul-06		31-Jul-06		6.6290		4.4024		14.9772		5.4180		1.1727		0.0088		6.4184		4.3360		1.7608

		2006		8		22		1-Aug-06		31-Aug-06		5.7771		6.1238		13.6207		4.9134		2.0090		0.0045		17.3660		9.0752		1.2692

		2006		9		20		1-Sep-06		30-Sep-06		7.7500		6.2513		13.1503		5.2500		1.6476		0.0050		6.6500		4.9775		0.7562

		2006		10		21		1-Oct-06		31-Oct-06		6.8078		7.2981		15.2832		5.2363		2.9116		0.0044		5.4268		4.5920		0.5636

		2006		11		20		1-Nov-06		30-Nov-06		7.8000		7.1534		12.7871		6.6000		4.4879		0.0052		11.1500		5.4055		0.6259

		2006		12		20		1-Dec-06		31-Dec-06		5.4500		3.5601		7.9889		5.3000		1.7145		0.0042		6.5500		6.0174		0.7064

		2007		1		19		1-Jan-07		31-Jan-07		6.1024		4.1469		7.9891		5.7869		1.7561		0.0049		5.8918		3.5315		0.6638

		2007		2		18		1-Feb-07		28-Feb-07		6.9487		6.9001		13.7436		11.6101		2.6302		0.0092		13.8883		7.9950		1.8913

		2007		3		22		1-Mar-07		31-Mar-07		7.0943		6.3399		19.6586		5.8669		2.9795		0.0087		7.8659		7.0717		1.9938

		2007		4		19		1-Apr-07		30-Apr-07		8.2610		8.2384		22.1542		5.4706		2.1060		0.0052		6.6820		5.1219		0.6238

		2007		5		21		1-May-07		31-May-07		5.5695		5.0221		11.4299		5.1887		2.0419		0.0057		5.9984		3.6846		0.3851

		2007		6		21		1-Jun-07		30-Jun-07		5.8553		4.6336		15.4003		9.7106		1.5019		0.0089		6.7595		3.7791		1.5529

		2007		7		20		1-Jul-07		31-Jul-07		8.2000		6.0101		26.5726		5.4000		2.8141		0.0109		6.7500		6.9404		2.4686

		2007		8		22		1-Aug-07		31-Aug-07		7.1854		6.7801		21.8897		4.8680		1.7394		0.0156		6.5944		4.3983		3.0619

		2007		9		19		1-Sep-07		30-Sep-07		13.7392		5.6412		27.4373		5.2600		0.0000		0.0101		6.6287		6.0606		3.4121

		2007		10		22		1-Oct-07		31-Oct-07		6.3222		6.2592		18.1227		4.5954		0.4540		0.0085		5.3677		3.7870		1.7336

		2007		11		20		1-Nov-07		30-Nov-07		6.6500		4.4978		31.6283		5.2000		1.5763		0.0161		5.3000		1.7145		2.2727

		2007		12		19		1-Dec-07		31-Dec-07		6.3132		4.3632		19.4685		8.7905		2.9054		0.0114		7.9984		6.1468		1.8329

		2008		1		20		1-Jan-08		31-Jan-08		10.3500		3.0364		41.1747		5.0000		0.0000		0.0155		5.5500		3.0063		2.5705

		2008		2		19		1-Feb-08		29-Feb-08		6.3130		5.0746		19.4389		5.4181		0.9035		0.0129		5.8391		4.3559		2.0103

		2008		3		19		1-Mar-08		31-Mar-08		5.7866		3.3039		22.9454		5.4706		1.6596		0.0186		8.3144		6.7828		2.0554

		2008		4		21		1-Apr-08		30-Apr-08		6.6172		7.5034		19.9172		6.5691		3.3005		0.0089		7.5221		7.2012		1.4305

		2008		5		21		1-May-08		31-May-08		6.0459		4.6338		13.8451		5.3314		2.3720		0.0085		7.7121		4.6300		0.9963

		2008		6		20		1-Jun-08		30-Jun-08		13.3000		5.9552		32.2850		5.0000		0.0000		0.0127		5.9500		4.3632		1.4960

		2008		7		21		1-Jul-08		31-Jul-08		6.3794		5.0760		18.3286		5.2838		2.8633		0.0149		8.9500		4.5045		2.1636

		2008		8		21		1-Aug-08		31-Aug-08		5.0934		2.5557		14.4626		4.9504		0.9375		0.0130		5.2362		2.6648		1.0493

		2008		9		20		1-Sep-08		30-Sep-08		6.4000		5.1777		41.7214		5.4500		1.8930		0.0356		8.3500		8.5000		6.5624

		2008		10		22		1-Oct-08		31-Oct-08		5.6405		5.0906		79.8730		4.6408		0.6388		0.0515		10.6834		7.5164		10.9327

		2008		11		19		1-Nov-08		30-Nov-08		5.9970		5.1844		60.6744		7.2614		4.0840		0.0493		5.7864		4.3303		8.1795

		2008		12		21		1-Dec-08		31-Dec-08		5.0933		2.4641		22.5042		6.4269		3.2026		0.0239		8.1412		8.7289		8.0120

		2009		1		20		1-Jan-09		31-Jan-09		7.0500		6.7456		38.8742		6.8000		3.3725		0.0234		8.4500		5.6718		4.4127

		2009		2		19		1-Feb-09		28-Feb-09		8.3141		7.5630		41.7483		5.8395		2.4707		0.0248		7.7879		6.1011		2.7405

		2009		3		21		1-Mar-09		31-Mar-09		9.5214		7.6581		50.8583		4.8076		0.4760		0.0290		5.9030		4.9798		3.8048

		2009		4		20		1-Apr-09		30-Apr-09		5.4500		3.5601		17.3425		5.2000		1.5763		0.0192		6.2500		4.5713		2.1425

		2009		5		20		1-May-09		31-May-09		5.4500		2.0220		13.6630		5.2500		1.4865		0.0188		5.8000		3.3874		1.7945

		2009		6		21		1-Jun-09		30-Jun-09		6.8078		6.6756		17.0089		4.9505		1.9050		0.0119		5.9028		3.5249		1.8838

		2009		7		21		1-Jul-09		31-Jul-09		11.0463		12.8584		38.7155		9.6154		0.6712		0.0133		7.6654		6.8664		2.4942

		2009		8		20		1-Aug-09		31-Aug-09		9.6000		5.8896		14.6296		5.3000		3.0000		0.0101		7.3500		5.2443		0.8055

		2009		9		20		1-Sep-09		30-Sep-09		6.8000		7.3691		24.4400		5.7500		2.2891		0.0081		7.7000		5.6595		1.7187

		2009		10		22		1-Oct-09		31-Oct-09		5.2770		4.3194		22.1058		5.5041		3.3743		0.0125		7.8214		7.3106		2.7645

		2009		11		19		1-Nov-09		30-Nov-09		14.6343		7.6124		22.6359		5.3654		0.7415		0.0100		11.7929		6.2188		2.6131

		2009		12		21		1-Dec-09		31-Dec-09		6.3318		5.7461		10.8274		4.9029		1.4290		0.0063		5.4744		3.7920		1.1867

		2010		1		19		1-Jan-10		31-Jan-10		7.3663		6.7753		25.3408		5.8917		3.6864		0.0102		7.2605		7.0893		3.1850

		2010		2		19		1-Feb-10		28-Feb-10		6.5235		5.9906		17.5308		5.4180		1.1727		0.0112		8.9991		7.3422		2.4093

		2010		3		22		1-Mar-10		31-Mar-10		11.1391		10.7001		19.1149		4.6863		1.3630		0.0045		5.4588		4.8335		0.7955

		2010		4		20		1-Apr-10		30-Apr-10		5.8500		4.2077		11.4910		5.2500		2.0566		0.0096		6.2500		4.9937		1.8391

		2010		5		20		1-May-10		31-May-10		8.1500		4.9059		40.0349		5.0500		0.5000		0.0200		5.9000		4.6807		6.3378

		2010		6		21		1-Jun-10		30-Jun-10		8.0938		8.3593		23.1522		9.6630		1.0614		0.0162		9.5227		6.8703		3.8291

		2010		7		21		1-Jul-10		31-Jul-10		8.2361		7.7722		27.4779		4.8553		0.9530		0.0130		6.1888		5.5614		2.5088

		2010		8		21		1-Aug-10		31-Aug-10		7.9033		8.5413		28.6585		5.2362		1.9737		0.0100		6.4268		7.6395		2.0115

		2010		9		20		1-Sep-10		30-Sep-10		7.3500		6.5696		20.7669		10.1500		1.1135		0.0083		5.4000		2.6285		0.8600

		2010		10		21		1-Oct-10		31-Oct-10		11.5220		4.3449		13.5594		5.5695		3.1059		0.0071		7.7127		7.5313		1.3070

		2010		11		20		1-Nov-10		30-Nov-10		9.2000		6.2247		14.9370		5.0500		0.5000		0.0095		6.5500		3.8069		1.5416

		2010		12		21		1-Dec-10		31-Dec-10		8.2840		9.3700		15.4261		5.7126		3.3850		0.0037		7.9028		7.2020		1.2041

		2011		1		19		1-Jan-11		31-Jan-11		6.6290		5.7769		9.6804		5.8920		2.7274		0.0064		5.6812		2.8668		1.0260

		2011		2		18		1-Feb-11		28-Feb-11		6.4487		4.1567		12.2704		5.7822		2.2220		0.0068		8.2260		10.9823		2.0482

		2011		3		22		1-Mar-11		31-Mar-11		5.3225		4.4775		18.5209		4.9133		1.3966		0.0100		5.8221		4.3366		2.9210

		2011		4		20		1-Apr-11		30-Apr-11		10.6000		6.3277		16.0744		5.8500		2.7575		0.0056		5.8500		4.8750		1.0427

		2011		5		20		1-May-11		31-May-11		6.3000		4.6395		12.9183		6.2000		3.7009		0.0070		5.2000		1.2144		0.9073

		2011		6		21		1-Jun-11		30-Jun-11		6.2363		4.4749		14.6005		5.0933		2.4641		0.0094		5.5696		4.4929		1.4665

		2011		7		20		1-Jul-11		31-Jul-11		6.3500		5.7232		17.3109		5.0000		0.0000		0.0091		12.8500		5.9567		2.6724

		2011		8		22		1-Aug-11		31-Aug-11		9.0013		5.7039		45.1025		4.6409		0.9090		0.0304		6.2769		6.1547		6.4747

		2011		9		20		1-Sep-11		30-Sep-11		5.6500		2.8119		24.4745		5.5500		2.4510		0.0187		7.8500		5.3303		3.3506

		2011		10		20		1-Oct-11		31-Oct-11		6.9500		4.7084		48.6112		5.4500		1.6041		0.0172		6.4000		4.8242		4.8911

		2011		11		20		1-Nov-11		30-Nov-11		7.0000		4.6602		34.6270		6.9500		2.5520		0.0190		5.6000		2.7780		2.0892

		2011		12		21		1-Dec-11		31-Dec-11		11.6170		5.0811		18.4247		9.8061		1.3244		0.0121		6.4745		6.5461		2.7160

		2012		1		19		1-Jan-12		31-Jan-12		9.5250		10.5194		16.6666		5.6288		1.5444		0.0045		6.8400		5.0472		1.4475

		2012		2		19		1-Feb-12		29-Feb-12		7.5241		7.2247		12.9344		5.8922		2.5141		0.0052		10.8457		2.2213		1.1310

		2012		3		22		1-Mar-12		31-Mar-12		7.3208		6.3253		21.1880		4.7772		1.3510		0.0073		7.5942		7.3669		1.6499

		2012		4		19		1-Apr-12		30-Apr-12		6.5238		4.2408		16.6337		5.4706		2.1060		0.0093		14.3699		3.4957		1.4909

		2012		5		21		1-May-12		31-May-12		10.1418		10.3025		32.0007		5.1409		1.4642		0.0079		6.9029		8.1044		2.3871

		2012		6		21		1-Jun-12		30-Jun-12		10.5220		4.1902		23.3685		5.1884		1.3691		0.0114		6.6648		5.5818		2.7486

		2012		7		20		1-Jul-12		31-Jul-12		11.3000		3.1479		15.4514		7.8000		4.1633		0.0090		5.7000		4.2652		1.2078

		2012		8		22		1-Aug-12		31-Aug-12		12.1359		8.6453		12.9443		5.3678		2.9863		0.0057		5.8677		4.8896		1.3742

		2012		9		19		1-Sep-12		30-Sep-12		10.4731		8.8998		18.4273		5.5233		1.7348		0.0074		6.8395		5.9148		1.2855

		2012		10		20		1-Oct-12		31-Oct-12		8.1000		8.3115		17.4834		5.1500		1.1135		0.0069		7.3500		6.3347		1.2928

		2012		11		20		1-Nov-12		30-Nov-12		7.8500		7.0802		22.7569		5.1500		1.1135		0.0097		6.9000		6.1043		1.3673

		2012		12		19		1-Dec-12		31-Dec-12		6.2602		4.9456		12.0759		6.4715		2.9803		0.0075		11.2141		3.7143		1.7562

		2013		1		20		1-Jan-13		31-Jan-13		16.3000		5.4874		16.6598		6.2000		2.2608		0.0035		8.5500		8.3271		0.6440

		2013		2		18		1-Feb-13		28-Feb-13		6.2265		3.5550		10.5619		7.2253		3.6594		0.0082		7.1709		7.1190		1.7147

		2013		3		20		1-Mar-13		31-Mar-13		5.8500		3.2610		12.6758		5.1500		1.1135		0.0049		10.4000		2.6285		1.0562

		2013		4		21		1-Apr-13		30-Apr-13		9.7105		1.9050		15.4807		4.8553		0.9530		0.0091		6.4268		5.7586		1.4974

		2013		5		21		1-May-13		31-May-13		11.1873		6.8158		23.1637		4.9981		1.5694		0.0067		5.5220		2.8497		0.7658

		2013		6		20		1-Jun-13		30-Jun-13		6.1500		4.0110		21.8644		11.0500		2.4919		0.0109		11.1000		3.7322		1.3915

		2013		7		21		1-Jul-13		31-Jul-13		12.2851		11.6100		28.3396		5.0457		2.0102		0.0044		12.0936		6.5784		1.2102

		2013		8		22		1-Aug-13		31-Aug-13		5.7770		4.9130		27.0572		4.7771		1.4969		0.0060		5.4133		3.6934		1.6560

		2013		9		19		1-Sep-13		30-Sep-13		9.6850		6.1569		23.4242		6.1028		3.1504		0.0056		7.9978		8.6437		0.9901

		2013		10		22		1-Oct-13		31-Oct-13		9.4565		6.2183		36.3965		5.5036		2.2636		0.0079		7.9587		9.7839		2.4226

		2013		11		20		1-Nov-13		30-Nov-13		7.8500		5.5621		17.6753		5.3000		1.8559		0.0057		6.2500		2.8758		0.4634

		2013		12		20		1-Dec-13		31-Dec-13		11.2500		6.9039		22.2563		5.3000		2.1106		0.0061		6.6500		6.9287		1.1826

		2014		1		20		1-Jan-14		31-Jan-14		8.0500		7.3476		23.7472		5.3000		1.7145		0.0079		14.3500		7.9663		1.9902

		2014		2		18		1-Feb-14		28-Feb-14		8.2811		7.5929		36.2801		5.8930		1.3247		0.0054		8.3919		7.2144		2.3188

		2014		3		20		1-Mar-14		31-Mar-14		7.7500		5.6575		11.5491		5.2500		2.0566		0.0065		5.7500		3.4359		0.9443

		2014		4		20		1-Apr-14		30-Apr-14		6.0000		5.1737		20.6411		5.6000		2.5898		0.0083		8.3000		6.0811		1.1863

		2014		5		21		1-May-14		31-May-14		5.4267		3.5834		15.9318		5.8549		2.3300		0.0052		6.7127		6.7043		0.7572

		2014		6		20		1-Jun-14		30-Jun-14		8.2500		6.2107		12.9420		5.2500		1.6476		0.0037		8.8000		3.8350		0.6252

		2014		7		21		1-Jul-14		31-Jul-14		5.3790		2.9234		7.8167		4.7600		0.0000		0.0067		4.9505		1.5016		0.9592

		2014		8		21		1-Aug-14		31-Aug-14		14.0000		6.1984		32.1001		4.9505		1.1569		0.0048		8.6646		8.8090		1.9958

		2014		9		20		1-Sep-14		30-Sep-14		5.6500		2.9003		11.5928		5.2000		1.2144		0.0061		5.8000		3.4612		1.1936

		2014		10		22		1-Oct-14		31-Oct-14		15.3668		5.8060		40.8953		4.6409		0.9090		0.0114		5.8220		4.2884		3.7283

		2014		11		19		1-Nov-14		30-Nov-14		7.6817		8.5769		17.7288		5.5759		1.9540		0.0032		6.2079		4.4510		0.7695

		2014		12		21		1-Dec-14		31-Dec-14		8.8554		8.9546		34.2031		5.4743		2.9016		0.0098		6.7126		7.6312		3.2097

		2015		1		20		1-Jan-15		31-Jan-15		5.3000		2.1106		21.9943		7.8500		3.5714		0.0112		5.3500		2.5874		1.9366

		2015		2		19		1-Feb-15		28-Feb-15		13.4241		7.6053		29.1323		5.5759		1.9540		0.0056		6.5240		4.4343		1.8184

		2015		3		21		1-Mar-15		31-Mar-15		5.4743		3.4097		22.5185		5.3312		1.5546		0.0091		5.8077		4.2589		1.1284

		2015		4		20		1-Apr-15		30-Apr-15		5.6500		3.8700		16.2528		5.7000		2.1344		0.0054		6.6000		4.3739		0.8739

		2015		5		20		1-May-15		31-May-15		6.7500		7.0487		15.0570		5.3500		1.4659		0.0064		12.6500		7.1582		0.8845

		2015		6		21		1-Jun-15		30-Jun-15		6.3793		5.3827		16.1700		4.8076		0.4760		0.0072		6.1406		2.8145		1.3567

		2015		7		21		1-Jul-15		31-Jul-15		6.9031		5.5565		24.2470		5.4267		3.2475		0.0074		8.9984		8.0352		2.5095

		2015		8		20		1-Aug-15		31-Aug-15		8.0000		11.0554		74.5621		5.7500		3.6498		0.0173		11.2000		12.1672		8.8817

		2015		9		20		1-Sep-15		30-Sep-15		6.0500		4.3978		29.8976		5.2000		0.9847		0.0129		5.8500		3.5573		2.7411

		2015		10		22		1-Oct-15		31-Oct-15		8.2756		8.7475		43.8280		5.3224		3.7133		0.0081		10.7266		6.0791		2.2599

		2015		11		19		1-Nov-15		30-Nov-15		8.0509		8.1769		22.5503		5.7338		3.0935		0.0073		5.8918		4.2513		1.6321

		2015		12		21		1-Dec-15		31-Dec-15		5.1886		2.6298		25.4898		5.6173		3.9108		0.0116		5.6173		3.7310		2.5864

		2016		1		19		1-Jan-16		31-Jan-16		8.3664		6.6121		46.3980		5.2600		3.9108		0.0149		5.5232		2.6320		2.5043

		2016		2		19		1-Feb-16		29-Feb-16		15.0543		5.3425		37.2621		10.9509		1.9331		0.0120		6.3657		4.7499		2.7144

		2016		3		21		1-Mar-16		31-Mar-16		9.1881		8.5949		27.4514		5.2839		2.9425		0.0056		5.9028		6.3172		1.6623

		2016		4		21		1-Apr-16		30-Apr-16		8.2840		7.2153		19.4644		5.3314		1.8264		0.0065		5.7600		4.0217		1.0029

		2016		5		20		1-May-16		31-May-16		9.3000		7.3519		17.3583		5.1000		1.0000		0.0070		5.4000		2.2111		0.9198

		2016		6		21		1-Jun-16		30-Jun-16		6.0458		6.9967		29.7129		6.8554		4.7054		0.0120		10.1894		9.5971		3.5157

		2016		7		20		1-Jul-16		31-Jul-16		9.1000		9.4383		28.9453		10.0500		0.5000		0.0047		7.0500		5.4631		1.0839

		2016		8		22		1-Aug-16		31-Aug-16		5.8673		3.7269		8.5612		4.7771		1.1862		0.0036		7.6837		4.7324		0.7674

		2016		9		20		1-Sep-16		30-Sep-16		14.9500		5.2462		20.0815		5.8500		3.1022		0.0094		7.4000		6.0084		2.0908

		2016		10		20		1-Oct-16		31-Oct-16		6.7500		5.3359		11.5210		5.4000		1.5374		0.0042		6.4000		4.7183		1.2867

		2016		11		20		1-Nov-16		30-Nov-16		12.5000		8.7473		40.9018		5.1500		1.5000		0.0065		16.3000		9.3371		3.3352

		2016		12		21		1-Dec-16		31-Dec-16		9.0927		6.8057		25.1117		4.9505		1.1569		0.0052		8.3318		5.5978		0.8996

		2017		1		19		1-Jan-17		31-Jan-17		11.7399		3.2470		11.0813		5.8921		2.1540		0.0038		6.1028		2.9675		0.6330

		2017		2		18		1-Feb-17		28-Feb-17		10.3921		10.9587		32.7833		5.6710		0.7809		0.0030		6.6151		4.1546		0.4130

		2017		3		22		1-Mar-17		31-Mar-17		5.9133		5.7595		15.1094		5.3680		3.8424		0.0043		5.6404		4.9661		0.6354

		2017		4		19		1-Apr-17		30-Apr-17		7.4185		6.3529		17.5618		5.5233		2.1658		0.0046		7.7344		6.6273		1.8592

		2017		5		21		1-May-17		31-May-17		11.0450		4.1677		14.1967		5.0934		2.1679		0.0050		8.1891		6.5310		1.4977

		2017		6		21		1-Jun-17		30-Jun-17		5.2362		2.8316		7.2323		5.5220		2.4146		0.0044		5.7598		3.6631		0.4808

		2017		7		19		1-Jul-17		31-Jul-17		10.4718		11.4564		22.2220		5.6813		2.0738		0.0036		11.5824		5.2357		0.8536

		2017		8		22		1-Aug-17		31-Aug-17		6.4130		7.2533		18.1740		5.0952		2.1690		0.0060		7.6854		7.9035		1.8154

		2017		9		20		1-Sep-17		30-Sep-17		8.8000		6.1184		17.8435		5.4000		2.3225		0.0036		7.6000		8.5717		0.8259

		2017		10		21		1-Oct-17		31-Oct-17		5.5221		3.7518		13.0341		5.2838		2.2344		0.0031		7.1412		7.0183		0.6138

		2017		11		20		1-Nov-17		30-Nov-17		6.7500		6.7560		15.2223		5.0500		0.5000		0.0041		6.1500		6.5465		0.9972

		2017		12		20		1-Dec-17		31-Dec-17		10.2000		6.5103		20.4406		5.1500		1.5000		0.0039		5.6500		3.5996		0.7027

		2018		1		20		1-Jan-18		31-Jan-18		7.4000		8.5717		50.5449		6.1000		4.0564		0.0056		11.8500		6.4218		1.5116

		2018		2		18		1-Feb-18		28-Feb-18		7.1704		4.9487		58.4533		6.7817		3.8333		0.0178		6.8930		6.0195		6.6047

		2018		3		21		1-Mar-18		31-Mar-18		7.3793		7.5792		58.3322		5.1410		1.8762		0.0133		5.7124		5.2430		2.8596

		2018		4		20		1-Apr-18		30-Apr-18		11.0000		3.2567		32.9843		5.2500		1.0952		0.0098		5.9500		4.8040		2.4588

		2018		5		21		1-May-18		31-May-18		6.9510		6.5078		33.2273		5.6647		2.6816		0.0067		10.2374		10.0939		1.2811

		2018		6		21		1-Jun-18		30-Jun-18		5.9029		6.1707		26.5616		4.8076		0.4760		0.0051		7.7124		5.6546		1.9573

		2018		7		20		1-Jul-18		31-Jul-18		6.2500		6.1289		34.8625		6.4000		3.3394		0.0056		6.7500		6.2513		1.1845

		2018		8		22		1-Aug-18		31-Aug-18		6.2764		4.6481		27.4111		5.2771		4.0711		0.0045		5.4130		3.6358		1.0451

		2018		9		19		1-Sep-18		30-Sep-18		7.3664		6.3044		17.1496		5.3654		0.7415		0.0036		6.6290		4.6498		0.9717

		2018		10		22		1-Oct-18		31-Oct-18		17.5914		8.7788		92.5966		5.0043		2.5426		0.0144		16.2739		8.0474		4.5082

		2018		11		20		1-Nov-18		30-Nov-18		6.0500		4.3978		49.6299		5.5000		1.9462		0.0120		6.4500		5.6984		1.5555

		2018		12		18		1-Dec-18		31-Dec-18		19.8909		6.8909		113.6441		6.6150		4.6496		0.0188		12.1103		5.3779		4.8134
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		2000		1		5		3-Jan-00		9-Jan-00		22.0000		7.7850		26.0689		21.2000		4.7737		0.0243		20.2000		2.0000		2.1179

		2000		2		5		10-Jan-00		16-Jan-00		20.0000		0.0000		13.4553		20.4000		2.8141		0.0112		20.0000		0.0000		1.2349

		2000		3		4		17-Jan-00		23-Jan-00		25.0000		0.0000		7.1757		25.0000		0.0000		0.0128		26.2500		5.4761		0.4329

		2000		4		5		24-Jan-00		30-Jan-00		20.4000		4.0000		19.8594		25.0000		8.7039		0.0191		26.6000		9.8699		1.2932

		2000		5		5		31-Jan-00		6-Feb-00		20.0000		0.0000		12.6848		20.0000		0.0000		0.0061		20.0000		0.0000		1.3351

		2000		6		5		7-Feb-00		13-Feb-00		20.2000		2.0000		19.8880		20.0000		0.0000		0.0153		20.4000		2.8141		1.1262

		2000		7		5		14-Feb-00		20-Feb-00		20.0000		0.0000		21.3465		20.0000		0.0000		0.0158		20.2000		2.0000		1.2490

		2000		8		4		21-Feb-00		27-Feb-00		25.0000		0.0000		11.6563		25.0000		0.0000		0.0117		25.0000		0.0000		0.8725

		2000		9		5		28-Feb-00		5-Mar-00		20.6000		3.4289		22.4297		20.0000		0.0000		0.0125		20.0000		0.0000		2.1128

		2000		10		5		6-Mar-00		12-Mar-00		20.0000		0.0000		19.8407		20.0000		0.0000		0.0191		20.4000		2.8141		1.3805

		2000		11		5		13-Mar-00		19-Mar-00		20.0000		0.0000		47.1811		20.0000		0.0000		0.0254		20.0000		0.0000		1.3033

		2000		12		5		20-Mar-00		26-Mar-00		20.0000		0.0000		29.2145		20.0000		0.0000		0.0119		20.0000		0.0000		0.7848

		2000		13		5		27-Mar-00		2-Apr-00		21.4000		5.1286		13.3038		20.0000		0.0000		0.0094		20.0000		0.0000		0.5741

		2000		14		5		3-Apr-00		9-Apr-00		20.0000		0.0000		11.0160		21.4000		6.5165		0.0091		20.0000		0.0000		1.9115

		2000		15		5		10-Apr-00		16-Apr-00		22.2000		6.9019		60.3463		20.6000		3.4289		0.0336		20.2000		2.0000		2.8478

		2000		16		4		17-Apr-00		23-Apr-00		25.0000		0.0000		17.5279		25.0000		0.0000		0.0166		25.0000		0.0000		1.4022

		2000		17		5		24-Apr-00		30-Apr-00		20.0000		0.0000		17.7047		20.0000		0.0000		0.0177		20.0000		0.0000		0.8209

		2000		18		5		1-May-00		7-May-00		20.0000		0.0000		23.8712		20.0000		0.0000		0.0144		20.0000		0.0000		2.3505

		2000		19		5		8-May-00		14-May-00		20.0000		0.0000		16.2472		20.2000		2.0000		0.0181		20.0000		0.0000		1.4257

		2000		20		5		15-May-00		21-May-00		20.0000		0.0000		22.1941		20.0000		0.0000		0.0113		24.2000		8.1872		0.6324

		2000		21		5		22-May-00		28-May-00		20.0000		0.0000		12.4107		20.2000		2.0000		0.0214		20.6000		3.4289		0.8163

		2000		22		4		29-May-00		4-Jun-00		26.7500		6.4108		26.6427		32.5000		11.5142		0.0137		28.7500		8.9718		1.0534

		2000		23		5		5-Jun-00		11-Jun-00		20.0000		0.0000		6.2507		20.0000		0.0000		0.0070		20.0000		0.0000		0.3410

		2000		24		5		12-Jun-00		18-Jun-00		20.8000		3.9389		12.2140		20.0000		0.0000		0.0106		20.0000		0.0000		0.7466

		2000		25		5		19-Jun-00		25-Jun-00		20.2000		2.0000		19.0993		20.0000		0.0000		0.0106		20.4000		4.0000		0.8174

		2000		26		5		26-Jun-00		2-Jul-00		20.0000		0.0000		5.4552		20.0000		0.0000		0.0079		20.2000		2.0000		1.3010

		2000		27		4		3-Jul-00		9-Jul-00		25.0000		0.0000		14.3385		25.0000		0.0000		0.0134		25.0000		0.0000		0.9194

		2000		28		5		10-Jul-00		16-Jul-00		20.0000		0.0000		13.4750		20.0000		0.0000		0.0039		40.0000		0.0000		0.3804

		2000		29		5		17-Jul-00		23-Jul-00		20.0000		0.0000		12.2185		20.0000		0.0000		0.0087		20.0000		0.0000		0.3860

		2000		30		5		24-Jul-00		30-Jul-00		20.2000		2.0000		20.5715		20.0000		0.0000		0.0128		20.4000		2.8141		0.5669

		2000		31		5		31-Jul-00		6-Aug-00		21.2000		4.7737		12.9037		20.0000		0.0000		0.0042		25.2000		8.8169		0.8295

		2000		32		5		7-Aug-00		13-Aug-00		20.0000		0.0000		8.6464		20.6000		3.4289		0.0094		23.2000		7.3691		0.2750

		2000		33		5		14-Aug-00		20-Aug-00		20.0000		0.0000		6.4840		20.0000		0.0000		0.0067		21.2000		5.5560		0.4131

		2000		34		5		21-Aug-00		27-Aug-00		20.4000		2.8141		4.5496		20.0000		0.0000		0.0031		20.6000		4.4540		0.3846

		2000		35		5		28-Aug-00		3-Sep-00		20.0000		0.0000		7.1031		20.2000		2.0000		0.0073		20.0000		0.0000		0.4895

		2000		36		4		4-Sep-00		10-Sep-00		25.0000		0.0000		6.9135		25.0000		0.0000		0.0071		25.0000		0.0000		0.9651

		2000		37		5		11-Sep-00		17-Sep-00		20.0000		0.0000		8.8645		20.0000		0.0000		0.0065		20.0000		0.0000		0.1368

		2000		38		5		18-Sep-00		24-Sep-00		20.0000		0.0000		5.7011		20.2000		2.0000		0.0069		20.0000		0.0000		0.4408

		2000		39		5		25-Sep-00		1-Oct-00		20.0000		0.0000		12.8539		20.0000		0.0000		0.0139		20.0000		0.0000		0.9896

		2000		40		5		2-Oct-00		8-Oct-00		20.2000		2.0000		11.6076		20.0000		0.0000		0.0094		20.0000		0.0000		0.6584

		2000		41		5		9-Oct-00		15-Oct-00		20.0000		0.0000		27.2414		20.2000		2.0000		0.0226		20.0000		0.0000		2.5451

		2000		42		5		16-Oct-00		22-Oct-00		20.4000		2.8141		23.8500		20.0000		0.0000		0.0195		20.0000		0.0000		1.8640

		2000		43		5		23-Oct-00		29-Oct-00		22.6000		8.3630		16.1741		20.0000		0.0000		0.0149		20.0000		0.0000		1.7379

		2000		44		5		30-Oct-00		5-Nov-00		20.0000		0.0000		12.8018		20.0000		0.0000		0.0104		20.0000		0.0000		0.7546

		2000		45		5		6-Nov-00		12-Nov-00		27.4000		9.7047		27.3129		20.0000		0.0000		0.0093		20.2000		2.0000		1.6734

		2000		46		5		13-Nov-00		19-Nov-00		20.0000		0.0000		14.8524		20.0000		0.0000		0.0163		20.0000		0.0000		1.7069

		2000		47		4		20-Nov-00		26-Nov-00		25.2500		2.5000		11.0527		25.0000		0.0000		0.0141		25.0000		0.0000		0.7787

		2000		48		5		27-Nov-00		3-Dec-00		20.2000		2.0000		15.5983		20.0000		0.0000		0.0113		20.0000		0.0000		1.0484

		2000		49		5		4-Dec-00		10-Dec-00		20.0000		0.0000		20.7145		20.0000		0.0000		0.0220		21.4000		5.8638		1.9031

		2000		50		5		11-Dec-00		17-Dec-00		20.2000		2.0000		27.0812		20.4000		2.8141		0.0110		20.0000		0.0000		1.2289

		2000		51		5		18-Dec-00		24-Dec-00		20.0000		0.0000		24.1001		20.0000		0.0000		0.0216		20.4000		2.8141		1.9239

		2000		52		4		25-Dec-00		31-Dec-00		25.0000		0.0000		8.5324		25.0000		0.0000		0.0172		25.0000		0.0000		1.0310

		2001		1		4		1-Jan-01		7-Jan-01		25.0000		0.0000		29.8828		25.0000		0.0000		0.0326		25.0000		0.0000		1.5723

		2001		2		5		8-Jan-01		14-Jan-01		20.0000		0.0000		12.6715		21.0000		4.3809		0.0067		20.0000		0.0000		2.0312

		2001		3		4		15-Jan-01		21-Jan-01		25.0000		0.0000		10.2370		25.0000		0.0000		0.0076		25.0000		0.0000		1.0503

		2001		4		5		22-Jan-01		28-Jan-01		20.0000		0.0000		8.1124		20.0000		0.0000		0.0071		20.0000		0.0000		0.6392

		2001		5		5		29-Jan-01		4-Feb-01		20.0000		0.0000		9.8762		20.0000		0.0000		0.0103		20.8000		3.9389		0.4136

		2001		6		5		5-Feb-01		11-Feb-01		20.0000		0.0000		16.1495		20.4000		2.8141		0.0096		20.0000		0.0000		0.2950

		2001		7		5		12-Feb-01		18-Feb-01		20.2000		2.0000		11.1791		20.0000		0.0000		0.0113		20.2000		2.0000		0.7199

		2001		8		4		19-Feb-01		25-Feb-01		25.0000		0.0000		14.3753		25.2500		2.5000		0.0149		25.0000		0.0000		1.1222

		2001		9		5		26-Feb-01		4-Mar-01		20.4000		2.8141		14.0226		20.0000		0.0000		0.0079		20.0000		0.0000		1.2018

		2001		10		5		5-Mar-01		11-Mar-01		20.0000		0.0000		13.3812		20.4000		2.8141		0.0235		20.6000		3.4289		1.2366

		2001		11		5		12-Mar-01		18-Mar-01		20.0000		0.0000		17.3316		20.0000		0.0000		0.0201		20.0000		0.0000		1.1245

		2001		12		5		19-Mar-01		25-Mar-01		20.0000		0.0000		21.0234		20.0000		0.0000		0.0187		20.0000		0.0000		1.2102

		2001		13		5		26-Mar-01		1-Apr-01		20.2000		2.0000		13.5345		20.0000		0.0000		0.0196		20.0000		0.0000		0.8512

		2001		14		5		2-Apr-01		8-Apr-01		20.6000		3.4289		22.0304		20.0000		0.0000		0.0297		20.4000		2.8141		2.0072

		2001		15		4		9-Apr-01		15-Apr-01		25.7500		4.2862		19.1520		25.0000		0.0000		0.0144		25.2500		2.5000		2.3977

		2001		16		5		16-Apr-01		22-Apr-01		20.4000		2.8141		33.1886		20.0000		0.0000		0.0209		23.2000		7.3691		0.9583

		2001		17		5		23-Apr-01		29-Apr-01		20.0000		0.0000		15.8633		20.0000		0.0000		0.0119		20.0000		0.0000		1.8371

		2001		18		5		30-Apr-01		6-May-01		20.8000		3.9389		9.7653		20.0000		0.0000		0.0122		21.6000		5.4532		0.8467

		2001		19		5		7-May-01		13-May-01		20.8000		3.9389		6.9064		20.0000		0.0000		0.0039		20.0000		0.0000		0.4960

		2001		20		5		14-May-01		20-May-01		23.6000		8.7062		21.6669		40.0000		0.0000		0.0118		20.6000		4.4540		1.3790

		2001		21		5		21-May-01		27-May-01		20.4000		2.8141		14.5386		20.0000		0.0000		0.0075		20.0000		0.0000		0.6453

		2001		22		4		28-May-01		3-Jun-01		25.0000		0.0000		8.3433		25.2500		2.5000		0.0105		25.0000		0.0000		0.5341

		2001		23		5		4-Jun-01		10-Jun-01		20.0000		0.0000		7.6557		20.0000		0.0000		0.0106		20.0000		0.0000		0.7368

		2001		24		5		11-Jun-01		17-Jun-01		21.2000		4.7737		19.2657		20.0000		0.0000		0.0072		40.0000		0.0000		1.1506

		2001		25		5		18-Jun-01		24-Jun-01		20.0000		0.0000		11.2828		20.0000		0.0000		0.0090		20.0000		0.0000		1.5865

		2001		26		5		25-Jun-01		1-Jul-01		20.0000		0.0000		6.0918		20.0000		0.0000		0.0077		20.0000		0.0000		0.8492

		2001		27		4		2-Jul-01		8-Jul-01		25.7500		4.2862		21.2392		25.0000		0.0000		0.0133		26.0000		4.9237		1.3265

		2001		28		5		9-Jul-01		15-Jul-01		21.0000		4.3809		15.8008		20.0000		0.0000		0.0151		20.0000		0.0000		1.0973

		2001		29		5		16-Jul-01		22-Jul-01		20.0000		0.0000		5.1923		20.0000		0.0000		0.0104		20.0000		0.0000		0.4959

		2001		30		5		23-Jul-01		29-Jul-01		20.0000		0.0000		13.4821		20.0000		0.0000		0.0124		20.0000		0.0000		1.2018

		2001		31		5		30-Jul-01		5-Aug-01		20.0000		0.0000		6.0183		25.0000		8.7039		0.0074		20.2000		2.0000		1.1715

		2001		32		5		6-Aug-01		12-Aug-01		27.2000		9.6484		9.6623		20.0000		0.0000		0.0092		20.0000		0.0000		0.7123

		2001		33		5		13-Aug-01		19-Aug-01		20.2000		2.0000		11.2305		20.0000		0.0000		0.0096		22.0000		6.6667		1.4154

		2001		34		5		20-Aug-01		26-Aug-01		20.2000		2.0000		10.6720		20.0000		0.0000		0.0122		20.4000		2.8141		1.6929

		2001		35		5		27-Aug-01		2-Sep-01		20.0000		0.0000		20.5929		20.2000		2.0000		0.0093		20.0000		0.0000		2.0174

		2001		36		4		3-Sep-01		9-Sep-01		27.5000		7.5378		22.5638		25.0000		0.0000		0.0139		25.0000		0.0000		2.3556

		2001		38		5		17-Sep-01		23-Sep-01		20.2000		2.0000		31.4438		20.0000		0.0000		0.0269		20.0000		0.0000		1.8861

		2001		39		5		24-Sep-01		30-Sep-01		20.2000		2.0000		14.8277		20.0000		0.0000		0.0109		20.0000		0.0000		2.1621

		2001		40		5		1-Oct-01		7-Oct-01		20.4000		2.0000		15.0524		20.2000		0.0000		0.0113		20.0000		0.0000		0.8854

		2001		41		5		8-Oct-01		14-Oct-01		20.4000		2.8141		17.7929		20.0000		0.0000		0.0129		21.6000		6.7749		1.9366

		2001		42		5		15-Oct-01		21-Oct-01		20.0000		0.0000		12.0310		20.0000		0.0000		0.0134		20.4000		2.8141		0.9957

		2001		43		5		22-Oct-01		28-Oct-01		22.2000		6.2893		8.9867		20.2000		2.0000		0.0140		20.8000		3.9389		1.6474

		2001		44		5		29-Oct-01		4-Nov-01		40.0000		0.0000		13.2168		20.0000		0.0000		0.0152		21.0000		4.3809		1.2135

		2001		45		5		5-Nov-01		11-Nov-01		20.0000		0.0000		7.1374		20.4000		2.8141		0.0069		20.2000		2.0000		1.0992

		2001		46		5		12-Nov-01		18-Nov-01		20.8000		4.8576		9.9352		20.4000		2.8141		0.0087		21.0000		4.3809		1.6586

		2001		47		4		19-Nov-01		25-Nov-01		25.0000		0.0000		6.6818		25.0000		0.0000		0.0090		25.0000		0.0000		0.5242

		2001		48		5		26-Nov-01		2-Dec-01		20.0000		0.0000		10.9578		20.0000		0.0000		0.0106		20.4000		2.8141		0.9491

		2001		49		5		3-Dec-01		9-Dec-01		20.0000		0.0000		16.7550		20.2000		2.0000		0.0155		20.0000		0.0000		1.0539

		2001		50		5		10-Dec-01		16-Dec-01		21.4000		5.1286		9.3147		20.2000		2.0000		0.0095		20.0000		0.0000		0.5250

		2001		51		5		17-Dec-01		23-Dec-01		20.0000		0.0000		5.6669		20.0000		0.0000		0.0064		20.0000		0.0000		0.7431

		2001		52		4		24-Dec-01		30-Dec-01		25.0000		0.0000		7.3998		25.5000		5.0000		0.0081		25.0000		0.0000		0.5756

		2002		1		4		31-Dec-01		6-Jan-02		25.0000		0.0000		10.8735		25.5000		5.0000		0.0069		25.0000		0.0000		1.4787

		2002		2		5		7-Jan-02		13-Jan-02		20.4000		2.8141		7.2241		20.0000		0.0000		0.0039		20.0000		0.0000		0.3127

		2002		3		5		14-Jan-02		20-Jan-02		20.0000		0.0000		8.0549		20.0000		0.0000		0.0113		20.0000		0.0000		0.5856

		2002		4		4		21-Jan-02		27-Jan-02		25.0000		0.0000		6.3361		25.0000		0.0000		0.0036		25.0000		0.0000		1.1942

		2002		5		5		28-Jan-02		3-Feb-02		20.0000		0.0000		13.1869		20.6000		3.4289		0.0202		20.0000		0.0000		1.5152

		2002		6		5		4-Feb-02		10-Feb-02		20.0000		0.0000		6.9063		20.0000		0.0000		0.0104		20.0000		0.0000		1.0533

		2002		7		5		11-Feb-02		17-Feb-02		20.0000		0.0000		5.9889		20.0000		0.0000		0.0108		20.2000		2.0000		0.5447

		2002		8		4		18-Feb-02		24-Feb-02		25.0000		0.0000		7.6245		25.0000		0.0000		0.0149		25.0000		0.0000		0.8275

		2002		9		5		25-Feb-02		3-Mar-02		25.4000		11.6706		10.3265		21.2000		4.7737		0.0120		20.2000		2.0000		0.7667

		2002		10		5		4-Mar-02		10-Mar-02		20.0000		0.0000		7.3300		20.0000		0.0000		0.0085		20.2000		2.0000		0.4684

		2002		11		5		11-Mar-02		17-Mar-02		20.6000		3.4289		7.2545		20.0000		0.0000		0.0076		20.2000		2.0000		0.5444

		2002		12		5		18-Mar-02		24-Mar-02		20.2000		2.0000		9.3783		20.0000		0.0000		0.0092		20.0000		0.0000		0.4317

		2002		13		4		25-Mar-02		31-Mar-02		25.0000		0.0000		6.8946		25.0000		0.0000		0.0030		25.0000		0.0000		0.4748

		2002		14		5		1-Apr-02		7-Apr-02		21.0000		4.3809		9.9323		20.4000		2.8141		0.0055		20.0000		0.0000		0.5839

		2002		15		5		8-Apr-02		14-Apr-02		20.0000		0.0000		10.7438		20.0000		0.0000		0.0138		20.0000		0.0000		0.7621

		2002		16		5		15-Apr-02		21-Apr-02		20.6000		4.4540		10.5986		21.6000		6.7749		0.0140		20.0000		0.0000		0.7319

		2002		17		5		22-Apr-02		28-Apr-02		20.4000		2.8141		11.8255		20.0000		0.0000		0.0046		20.2000		2.0000		0.8872

		2002		18		5		29-Apr-02		5-May-02		20.6000		3.4289		8.5460		20.8000		3.9389		0.0128		27.6000		9.7566		1.7470

		2002		19		5		6-May-02		12-May-02		20.0000		0.0000		16.7227		20.0000		0.0000		0.0230		20.0000		0.0000		0.8676

		2002		20		5		13-May-02		19-May-02		20.0000		0.0000		11.9648		21.2000		4.7737		0.0132		20.6000		3.4289		1.1197

		2002		21		5		20-May-02		26-May-02		20.0000		0.0000		6.7912		20.2000		2.0000		0.0103		20.0000		0.0000		0.6891

		2002		22		4		27-May-02		2-Jun-02		25.0000		0.0000		4.2388		25.0000		0.0000		0.0120		25.0000		0.0000		0.2612

		2002		23		5		3-Jun-02		9-Jun-02		40.0000		0.0000		9.2619		20.0000		0.0000		0.0108		20.0000		0.0000		0.5909

		2002		24		5		10-Jun-02		16-Jun-02		20.0000		0.0000		9.4664		20.0000		0.0000		0.0176		20.0000		0.0000		0.8671

		2002		25		5		17-Jun-02		23-Jun-02		22.0000		6.0302		20.4337		20.2000		2.0000		0.0100		20.4000		2.8141		1.4688

		2002		26		5		24-Jun-02		30-Jun-02		20.4000		2.8141		8.9954		20.0000		0.0000		0.0153		20.0000		0.0000		1.2027

		2002		27		4		1-Jul-02		7-Jul-02		25.0000		0.0000		18.2384		25.0000		0.0000		0.0254		25.0000		0.0000		1.2155

		2002		28		5		8-Jul-02		14-Jul-02		20.2000		2.0000		24.5928		20.0000		0.0000		0.0170		20.0000		0.0000		2.5429

		2002		29		5		15-Jul-02		21-Jul-02		20.2000		2.0000		27.4370		20.0000		0.0000		0.0175		20.2000		2.0000		1.3336

		2002		30		5		22-Jul-02		28-Jul-02		20.2000		2.0000		21.9213		20.0000		0.0000		0.0362		20.0000		0.0000		3.4644

		2002		31		5		29-Jul-02		4-Aug-02		20.2000		2.0000		18.5275		20.6000		4.4540		0.0205		22.4000		7.6700		4.3216

		2002		32		5		5-Aug-02		11-Aug-02		20.0000		0.0000		31.2757		20.0000		0.0000		0.0164		20.0000		0.0000		4.0487

		2002		33		5		12-Aug-02		18-Aug-02		20.0000		0.0000		19.3845		20.0000		0.0000		0.0234		20.4000		2.8141		3.6945

		2002		34		5		19-Aug-02		25-Aug-02		20.0000		0.0000		9.8465		20.0000		0.0000		0.0168		20.0000		0.0000		0.7596

		2002		35		5		26-Aug-02		1-Sep-02		40.0000		0.0000		14.0309		20.2000		2.0000		0.0170		20.6000		3.4289		1.7985

		2002		36		4		2-Sep-02		8-Sep-02		25.0000		0.0000		8.7184		25.0000		0.0000		0.0157		25.0000		0.0000		1.5951

		2002		37		5		9-Sep-02		15-Sep-02		28.0000		9.8473		10.7784		20.0000		0.0000		0.0129		20.0000		0.0000		1.0868

		2002		38		5		16-Sep-02		22-Sep-02		20.0000		0.0000		20.1698		20.0000		0.0000		0.0129		20.0000		0.0000		1.5066

		2002		39		5		23-Sep-02		29-Sep-02		20.0000		0.0000		13.4762		20.4000		2.8141		0.0246		20.0000		0.0000		2.3495

		2002		40		5		30-Sep-02		6-Oct-02		20.0000		0.0000		17.4603		20.0000		0.0000		0.0266		20.0000		0.0000		2.2664

		2002		41		5		7-Oct-02		13-Oct-02		20.0000		0.0000		22.4819		20.0000		0.0000		0.0264		20.2000		2.0000		3.0354

		2002		42		5		14-Oct-02		20-Oct-02		20.0000		0.0000		18.2434		20.0000		0.0000		0.0258		20.0000		0.0000		1.1906

		2002		43		5		21-Oct-02		27-Oct-02		20.0000		0.0000		6.9764		20.0000		0.0000		0.0135		20.0000		0.0000		1.6760

		2002		44		5		28-Oct-02		3-Nov-02		20.0000		0.0000		7.0759		20.0000		0.0000		0.0110		20.6000		3.4289		1.0701

		2002		45		5		4-Nov-02		10-Nov-02		20.0000		0.0000		11.2114		21.0000		4.3809		0.0153		20.0000		0.0000		0.7868

		2002		46		5		11-Nov-02		17-Nov-02		22.8000		6.9747		14.8864		20.0000		0.0000		0.0128		20.4000		4.0000		2.0043

		2002		47		5		18-Nov-02		24-Nov-02		20.6000		3.4289		16.8979		20.4000		2.8141		0.0123		20.6000		3.4289		2.0417

		2002		48		4		25-Nov-02		1-Dec-02		25.0000		0.0000		11.6171		25.0000		0.0000		0.0202		25.0000		0.0000		1.5687

		2002		49		5		2-Dec-02		8-Dec-02		20.2000		2.0000		10.5458		20.0000		0.0000		0.0110		20.0000		0.0000		0.9628

		2002		50		5		9-Dec-02		15-Dec-02		20.0000		0.0000		7.2507		20.0000		0.0000		0.0145		20.0000		0.0000		1.3570

		2002		51		5		16-Dec-02		22-Dec-02		20.0000		0.0000		10.1746		20.0000		0.0000		0.0104		20.0000		0.0000		1.6440

		2002		52		4		23-Dec-02		29-Dec-02		25.0000		0.0000		9.4404		25.2500		2.5000		0.0085		25.5000		3.5176		1.5156

		2003		1		4		30-Dec-02		5-Jan-03		30.2500		10.2340		16.8634		25.0000		0.0000		0.0164		25.0000		0.0000		2.4110

		2003		2		5		6-Jan-03		12-Jan-03		20.0000		0.0000		7.8739		20.0000		0.0000		0.0124		20.0000		0.0000		0.5438

		2003		3		5		13-Jan-03		19-Jan-03		20.0000		0.0000		11.4918		20.0000		0.0000		0.0093		20.0000		0.0000		0.4609

		2003		4		4		20-Jan-03		26-Jan-03		25.0000		0.0000		12.2966		25.0000		0.0000		0.0166		25.0000		0.0000		1.8634

		2003		5		5		27-Jan-03		2-Feb-03		20.0000		0.0000		8.0842		20.0000		0.0000		0.0150		21.4000		5.1286		1.4927

		2003		6		5		3-Feb-03		9-Feb-03		20.0000		0.0000		11.4362		20.2000		2.0000		0.0082		20.2000		2.0000		1.1167

		2003		7		5		10-Feb-03		16-Feb-03		20.4000		2.8141		8.7930		20.0000		0.0000		0.0157		20.0000		0.0000		0.6406

		2003		8		4		17-Feb-03		23-Feb-03		25.0000		0.0000		6.0533		25.0000		0.0000		0.0134		25.5000		5.0000		0.4793

		2003		9		5		24-Feb-03		2-Mar-03		20.0000		0.0000		5.3902		20.0000		0.0000		0.0105		20.8000		5.6282		1.0434

		2003		10		5		3-Mar-03		9-Mar-03		20.0000		0.0000		5.4865		20.0000		0.0000		0.0154		20.0000		0.0000		0.6205

		2003		11		5		10-Mar-03		16-Mar-03		20.0000		0.0000		15.7728		20.0000		0.0000		0.0198		21.6000		6.7749		1.1913

		2003		12		5		17-Mar-03		23-Mar-03		20.4000		2.8141		12.8043		20.0000		0.0000		0.0218		20.0000		0.0000		1.2227

		2003		13		5		24-Mar-03		30-Mar-03		20.0000		0.0000		4.5768		20.4000		4.0000		0.0108		20.2000		2.0000		1.0600

		2003		14		5		31-Mar-03		6-Apr-03		20.0000		0.0000		14.4686		20.0000		0.0000		0.0120		20.0000		0.0000		0.5306

		2003		15		5		7-Apr-03		13-Apr-03		20.4000		2.8141		6.1051		20.0000		0.0000		0.0125		25.0000		8.7039		1.5504

		2003		16		4		14-Apr-03		20-Apr-03		25.0000		0.0000		6.0726		25.0000		0.0000		0.0118		26.2500		5.4761		0.7815

		2003		17		5		21-Apr-03		27-Apr-03		20.0000		0.0000		10.8842		20.4000		2.8141		0.0156		20.0000		0.0000		0.6095

		2003		18		5		28-Apr-03		4-May-03		20.6000		3.4289		6.1815		21.2000		4.7737		0.0074		20.2000		2.0000		0.3912

		2003		19		5		5-May-03		11-May-03		20.0000		0.0000		5.7224		20.0000		0.0000		0.0109		20.2000		2.0000		0.6266

		2003		20		5		12-May-03		18-May-03		20.0000		0.0000		2.8515		22.4000		6.5320		0.0121		20.0000		0.0000		0.6440

		2003		21		5		19-May-03		25-May-03		20.0000		0.0000		6.3189		20.0000		0.0000		0.0081		21.0000		4.3809		0.9161

		2003		22		4		26-May-03		1-Jun-03		25.0000		0.0000		6.2451		25.0000		0.0000		0.0077		25.7500		4.2862		0.3938

		2003		23		5		2-Jun-03		8-Jun-03		20.2000		2.0000		10.4970		20.0000		0.0000		0.0100		21.0000		4.3809		0.2288

		2003		24		5		9-Jun-03		15-Jun-03		20.8000		3.9389		9.3622		20.0000		0.0000		0.0121		20.4000		2.8141		0.7692

		2003		25		5		16-Jun-03		22-Jun-03		21.6000		7.3471		8.5889		20.4000		2.8141		0.0082		20.4000		2.8141		0.4052

		2003		26		5		23-Jun-03		29-Jun-03		20.2000		2.0000		4.5677		20.0000		0.0000		0.0083		20.4000		2.8141		0.7941

		2003		27		4		30-Jun-03		6-Jul-03		25.0000		0.0000		7.9793		25.0000		0.0000		0.0114		25.2500		2.5000		0.2198

		2003		28		5		7-Jul-03		13-Jul-03		20.0000		0.0000		7.3602		20.0000		0.0000		0.0094		20.0000		0.0000		0.5959

		2003		29		5		14-Jul-03		20-Jul-03		20.0000		0.0000		8.4740		20.2000		2.0000		0.0104		20.8000		3.9389		0.4007

		2003		30		5		21-Jul-03		27-Jul-03		20.6000		3.4289		7.6896		20.0000		0.0000		0.0097		21.6000		5.4532		0.7524

		2003		31		5		28-Jul-03		3-Aug-03		20.2000		2.0000		5.8872		20.0000		0.0000		0.0059		20.2000		2.0000		0.9477

		2003		32		5		4-Aug-03		10-Aug-03		20.6000		3.4289		7.2422		20.2000		2.0000		0.0099		20.0000		0.0000		1.1899

		2003		33		5		11-Aug-03		17-Aug-03		20.0000		0.0000		4.6545		20.0000		0.0000		0.0069		20.2000		2.0000		0.6901

		2003		34		5		18-Aug-03		24-Aug-03		20.0000		0.0000		4.0065		20.0000		0.0000		0.0054		21.4000		6.5165		0.3162

		2003		35		5		25-Aug-03		31-Aug-03		25.8000		9.1210		5.7456		20.2000		2.0000		0.0051		20.8000		3.9389		0.4826

		2003		36		4		1-Sep-03		7-Sep-03		25.0000		0.0000		3.2202		25.0000		0.0000		0.0068		25.0000		0.0000		0.5348

		2003		37		5		8-Sep-03		14-Sep-03		20.0000		0.0000		7.7871		20.0000		0.0000		0.0072		20.0000		0.0000		0.6623

		2003		38		5		15-Sep-03		21-Sep-03		20.0000		0.0000		9.6912		20.0000		0.0000		0.0118		20.2000		2.0000		0.7059

		2003		39		5		22-Sep-03		28-Sep-03		20.0000		0.0000		13.4102		20.0000		0.0000		0.0115		20.8000		3.9389		1.3515

		2003		40		5		29-Sep-03		5-Oct-03		20.4000		2.8141		13.1145		20.0000		0.0000		0.0119		20.0000		0.0000		1.1818

		2003		41		5		6-Oct-03		12-Oct-03		20.0000		0.0000		2.5706		20.0000		0.0000		0.0050		20.0000		0.0000		0.4382

		2003		42		5		13-Oct-03		19-Oct-03		20.0000		0.0000		4.3042		20.0000		0.0000		0.0064		20.0000		0.0000		0.2029

		2003		43		5		20-Oct-03		26-Oct-03		20.6000		4.4540		8.0651		20.0000		0.0000		0.0076		22.4000		6.5320		0.5184

		2003		44		5		27-Oct-03		2-Nov-03		20.8000		5.6282		7.7665		20.0000		0.0000		0.0064		20.2000		2.0000		0.7740

		2003		45		5		3-Nov-03		9-Nov-03		20.0000		0.0000		3.2358		20.0000		0.0000		0.0049		40.0000		0.0000		0.1744

		2003		46		5		10-Nov-03		16-Nov-03		24.2000		10.7478		5.9170		20.0000		0.0000		0.0075		20.4000		2.8141		0.5006

		2003		47		5		17-Nov-03		23-Nov-03		20.0000		0.0000		4.8065		20.0000		0.0000		0.0108		20.0000		0.0000		0.3327

		2003		48		4		24-Nov-03		30-Nov-03		25.0000		0.0000		3.1720		25.0000		0.0000		0.0050		25.0000		0.0000		0.5509

		2003		49		5		1-Dec-03		7-Dec-03		20.0000		0.0000		3.5921		20.4000		2.8141		0.0061		20.0000		0.0000		0.3421

		2003		50		5		8-Dec-03		14-Dec-03		20.4000		2.8141		6.7723		20.0000		0.0000		0.0078		20.4000		2.8141		0.6671

		2003		51		5		15-Dec-03		21-Dec-03		20.4000		2.8141		9.1834		20.0000		0.0000		0.0048		20.0000		0.0000		0.6220

		2003		52		4		22-Dec-03		28-Dec-03		25.0000		0.0000		1.4933		25.0000		0.0000		0.0060		25.0000		0.0000		0.4199

		2004		1		4		29-Dec-03		4-Jan-04		25.0000		0.0000		1.4536		25.0000		0.0000		0.0067		25.0000		0.0000		0.5635

		2004		2		5		5-Jan-04		11-Jan-04		20.2000		2.0000		4.1477		20.2000		2.0000		0.0057		20.6000		3.4289		0.8444

		2004		3		5		12-Jan-04		18-Jan-04		20.0000		0.0000		6.8139		20.0000		0.0000		0.0056		20.0000		0.0000		1.1883

		2004		4		4		19-Jan-04		25-Jan-04		25.0000		0.0000		3.7514		25.0000		0.0000		0.0075		25.0000		0.0000		0.3591

		2004		5		5		26-Jan-04		1-Feb-04		20.0000		0.0000		11.0601		20.0000		0.0000		0.0082		20.0000		0.0000		1.0942

		2004		6		5		2-Feb-04		8-Feb-04		20.0000		0.0000		6.4715		20.0000		0.0000		0.0076		20.2000		2.0000		0.7377

		2004		7		5		9-Feb-04		15-Feb-04		20.0000		0.0000		6.8895		21.2000		4.7737		0.0078		20.0000		0.0000		0.4455

		2004		8		4		16-Feb-04		22-Feb-04		25.0000		0.0000		5.6423		25.0000		0.0000		0.0010		25.0000		0.0000		0.2754

		2004		9		5		23-Feb-04		29-Feb-04		20.0000		0.0000		2.5883		20.2000		2.0000		0.0044		20.2000		2.0000		0.7517

		2004		10		5		1-Mar-04		7-Mar-04		20.0000		0.0000		3.3429		20.0000		0.0000		0.0053		20.0000		0.0000		0.1841

		2004		11		5		8-Mar-04		14-Mar-04		20.0000		0.0000		16.1978		21.2000		4.7737		0.0118		20.0000		0.0000		1.9047

		2004		12		5		15-Mar-04		21-Mar-04		20.4000		2.8141		8.4144		20.0000		0.0000		0.0106		20.0000		0.0000		1.2596

		2004		13		5		22-Mar-04		28-Mar-04		20.2000		2.0000		8.3889		20.8000		3.9389		0.0089		20.0000		0.0000		1.8107

		2004		14		5		29-Mar-04		4-Apr-04		20.6000		3.4289		7.4871		20.0000		0.0000		0.0036		20.0000		0.0000		0.4396

		2004		15		4		5-Apr-04		11-Apr-04		25.0000		0.0000		5.5603		25.0000		0.0000		0.0049		25.0000		0.0000		0.5581

		2004		16		5		12-Apr-04		18-Apr-04		20.8000		5.6282		7.1488		20.0000		0.0000		0.0072		20.4000		2.8141		0.8906

		2004		17		5		19-Apr-04		25-Apr-04		20.0000		0.0000		10.0676		20.0000		0.0000		0.0111		20.0000		0.0000		1.0142

		2004		18		5		26-Apr-04		2-May-04		20.6000		3.4289		13.3617		20.4000		2.8141		0.0090		20.6000		4.4540		1.0292

		2004		19		5		3-May-04		9-May-04		20.6000		4.4540		9.1304		29.2000		10.0182		0.0071		20.0000		0.0000		0.8638

		2004		20		5		10-May-04		16-May-04		20.4000		4.0000		4.1306		22.8000		6.9747		0.0066		20.0000		0.0000		0.6194

		2004		21		5		17-May-04		23-May-04		20.4000		2.8141		3.5470		20.0000		0.0000		0.0035		20.0000		0.0000		0.5864

		2004		22		5		24-May-04		30-May-04		20.2000		2.0000		10.4963		20.0000		0.0000		0.0068		25.0000		8.7039		1.1150

		2004		23		4		31-May-04		6-Jun-04		25.0000		0.0000		3.5013		25.0000		0.0000		0.0095		25.0000		0.0000		0.4346

		2004		24		4		7-Jun-04		13-Jun-04		25.0000		0.0000		4.8138		25.0000		0.0000		0.0075		20.0000		0.0000		0.1976

		2004		25		5		14-Jun-04		20-Jun-04		20.0000		0.0000		3.7324		20.0000		0.0000		0.0039		20.0000		0.0000		0.4984

		2004		26		5		21-Jun-04		27-Jun-04		20.0000		0.0000		5.5024		20.0000		0.0000		0.0055		20.0000		0.0000		0.5558

		2004		27		5		28-Jun-04		4-Jul-04		20.0000		0.0000		6.0490		20.4000		2.8141		0.0064		20.0000		0.0000		0.6282

		2004		28		4		5-Jul-04		11-Jul-04		25.0000		0.0000		4.0377		25.0000		0.0000		0.0053		25.0000		0.0000		0.2494

		2004		29		5		12-Jul-04		18-Jul-04		20.0000		0.0000		5.7534		20.2000		2.0000		0.0024		20.0000		0.0000		0.4516

		2004		30		5		19-Jul-04		25-Jul-04		20.0000		0.0000		8.3270		20.0000		0.0000		0.0085		20.0000		0.0000		0.9642

		2004		31		5		26-Jul-04		1-Aug-04		20.4000		2.8141		6.9621		20.0000		0.0000		0.0037		20.0000		0.0000		0.7713

		2004		32		5		2-Aug-04		8-Aug-04		20.8000		3.9389		17.3826		20.8000		3.9389		0.0081		20.4000		2.8141		1.6901

		2004		33		5		9-Aug-04		15-Aug-04		20.2000		2.0000		7.2497		20.0000		0.0000		0.0108		20.0000		0.0000		0.6736

		2004		34		5		16-Aug-04		22-Aug-04		20.4000		2.8141		8.3186		20.0000		0.0000		0.0066		20.0000		0.0000		0.6368

		2004		35		5		23-Aug-04		29-Aug-04		22.8000		8.5375		5.5965		20.0000		0.0000		0.0057		20.2000		2.0000		0.4595

		2004		36		5		30-Aug-04		5-Sep-04		20.2000		2.0000		7.6569		20.0000		0.0000		0.0058		20.0000		0.0000		0.6555

		2004		37		4		6-Sep-04		12-Sep-04		25.0000		0.0000		3.3461		25.0000		0.0000		0.0040		25.0000		0.0000		0.0320

		2004		38		5		13-Sep-04		19-Sep-04		20.0000		0.0000		3.4481		20.0000		0.0000		0.0053		20.0000		0.0000		0.5992

		2004		39		5		20-Sep-04		26-Sep-04		20.0000		0.0000		8.8297		20.0000		0.0000		0.0078		20.0000		0.0000		0.4574

		2004		40		5		27-Sep-04		3-Oct-04		22.2000		6.2893		10.3514		20.2000		2.0000		0.0057		20.4000		2.8141		0.7112

		2004		41		5		4-Oct-04		10-Oct-04		20.0000		0.0000		7.2837		20.0000		0.0000		0.0069		20.0000		0.0000		0.7440

		2004		42		5		11-Oct-04		17-Oct-04		20.4000		2.8141		8.9094		20.0000		0.0000		0.0066		20.0000		0.0000		0.6643

		2004		43		5		18-Oct-04		24-Oct-04		20.8000		3.9389		6.5872		20.0000		0.0000		0.0059		20.0000		0.0000		0.3023

		2004		44		5		25-Oct-04		31-Oct-04		20.2000		2.0000		14.8156		21.0000		5.9459		0.0068		20.0000		0.0000		0.4968

		2004		45		5		1-Nov-04		7-Nov-04		40.0000		0.0000		16.8693		20.0000		0.0000		0.0074		22.0000		7.2474		1.2485

		2004		46		5		8-Nov-04		14-Nov-04		21.2000		6.2410		9.0039		41.2000		4.7737		0.0053		20.8000		3.9389		0.3306

		2004		47		5		15-Nov-04		21-Nov-04		20.2000		2.0000		5.9208		20.0000		0.0000		0.0077		40.0000		0.0000		0.1971

		2004		48		4		22-Nov-04		28-Nov-04		25.0000		0.0000		2.9779		25.0000		0.0000		0.0031		25.0000		0.0000		0.1312

		2004		49		5		29-Nov-04		5-Dec-04		20.6000		3.4289		8.2671		20.0000		0.0000		0.0074		21.4000		6.5165		0.1658

		2004		50		5		6-Dec-04		12-Dec-04		20.0000		0.0000		5.5022		21.0000		4.3809		0.0079		20.0000		0.0000		0.3528

		2004		51		5		13-Dec-04		19-Dec-04		20.0000		0.0000		4.5872		20.0000		0.0000		0.0044		20.0000		0.0000		0.2938

		2004		52		4		20-Dec-04		26-Dec-04		25.0000		0.0000		7.1767		25.0000		0.0000		0.0056		25.0000		0.0000		0.2489

		2004		53		5		27-Dec-04		2-Jan-05		25.6000		13.9494		3.7295		21.8000		6.4165		0.0054		20.4000		2.8141		0.6370

		2005		1		5		3-Jan-05		9-Jan-05		20.0000		0.0000		7.1945		20.0000		0.0000		0.0063		20.2000		2.0000		0.2871

		2005		2		5		10-Jan-05		16-Jan-05		20.0000		0.0000		4.8799		20.0000		0.0000		0.0079		20.6000		3.4289		0.3608

		2005		3		4		17-Jan-05		23-Jan-05		25.0000		0.0000		12.1274		25.0000		0.0000		0.0025		25.0000		0.0000		0.8176

		2005		4		5		24-Jan-05		30-Jan-05		20.0000		0.0000		4.4663		20.0000		0.0000		0.0043		20.2000		2.0000		0.6163

		2005		5		5		31-Jan-05		6-Feb-05		20.4000		4.0000		7.8630		20.0000		0.0000		0.0057		20.0000		0.0000		0.5935

		2005		6		5		7-Feb-05		13-Feb-05		20.6000		3.4289		5.2171		20.0000		0.0000		0.0059		20.0000		0.0000		0.2232

		2005		7		5		14-Feb-05		20-Feb-05		21.6000		5.4532		4.5447		20.0000		0.0000		0.0074		20.0000		0.0000		0.2745

		2005		8		4		21-Feb-05		27-Feb-05		25.0000		0.0000		11.8251		25.5000		3.5176		0.0072		25.0000		0.0000		0.7767

		2005		9		5		28-Feb-05		6-Mar-05		21.6000		7.3471		6.6956		20.0000		0.0000		0.0041		20.6000		3.4289		0.4131

		2005		10		5		7-Mar-05		13-Mar-05		20.4000		2.8141		10.0831		20.0000		0.0000		0.0066		20.0000		0.0000		0.2198

		2005		11		5		14-Mar-05		20-Mar-05		20.4000		2.8141		7.8400		21.0000		4.3809		0.0044		20.0000		0.0000		0.4172

		2005		12		4		21-Mar-05		27-Mar-05		25.2500		2.5000		5.9652		25.0000		0.0000		0.0057		25.0000		0.0000		0.3927

		2005		13		5		28-Mar-05		3-Apr-05		20.8000		3.9389		6.5206		20.0000		0.0000		0.0086		20.0000		0.0000		0.3319

		2005		14		5		4-Apr-05		10-Apr-05		20.0000		0.0000		5.4849		20.0000		0.0000		0.0056		20.0000		0.0000		0.7335

		2005		15		5		11-Apr-05		17-Apr-05		20.0000		0.0000		17.7974		20.2000		2.0000		0.0098		20.0000		0.0000		2.5424

		2005		16		5		18-Apr-05		24-Apr-05		20.0000		0.0000		8.4125		20.0000		0.0000		0.0130		20.0000		0.0000		1.0639

		2005		17		5		25-Apr-05		1-May-05		20.0000		0.0000		7.0834		20.0000		0.0000		0.0099		21.2000		5.5560		0.8989

		2005		18		5		2-May-05		8-May-05		20.4000		2.8141		6.5227		20.0000		0.0000		0.0064		20.0000		0.0000		0.5226

		2005		19		5		9-May-05		15-May-05		20.0000		0.0000		9.7196		20.0000		0.0000		0.0091		20.0000		0.0000		1.0965

		2005		20		5		16-May-05		22-May-05		20.0000		0.0000		10.9220		20.0000		0.0000		0.0042		20.2000		2.0000		1.0563

		2005		21		5		23-May-05		29-May-05		20.0000		0.0000		3.4688		20.0000		0.0000		0.0047		20.0000		0.0000		0.3289

		2005		22		4		30-May-05		5-Jun-05		25.0000		0.0000		5.8562		25.0000		0.0000		0.0065		25.0000		0.0000		0.6243

		2005		23		5		6-Jun-05		12-Jun-05		20.6000		3.4289		2.2367		20.0000		0.0000		0.0032		20.0000		0.0000		0.2876

		2005		24		5		13-Jun-05		19-Jun-05		20.0000		0.0000		6.3092		20.2000		2.0000		0.0021		20.0000		0.0000		0.2403

		2005		25		5		20-Jun-05		26-Jun-05		22.0000		6.0302		10.6193		20.0000		0.0000		0.0048		21.6000		5.4532		0.5490

		2005		26		5		27-Jun-05		3-Jul-05		20.4000		2.8141		4.9342		20.0000		0.0000		0.0069		20.0000		0.0000		0.4376

		2005		27		4		4-Jul-05		10-Jul-05		25.0000		0.0000		7.5800		25.0000		0.0000		0.0085		25.0000		0.0000		0.4882

		2005		28		5		11-Jul-05		17-Jul-05		20.0000		0.0000		3.3925		20.2000		2.0000		0.0033		20.6000		3.4289		0.3416

		2005		29		5		18-Jul-05		24-Jul-05		20.0000		0.0000		5.6092		20.0000		0.0000		0.0061		20.0000		0.0000		0.2876

		2005		30		5		25-Jul-05		31-Jul-05		20.0000		0.0000		5.7074		20.0000		0.0000		0.0052		20.0000		0.0000		0.4829

		2005		31		5		1-Aug-05		7-Aug-05		20.8000		3.9389		7.5936		21.6000		5.4532		0.0062		20.6000		3.4289		0.3576

		2005		32		5		8-Aug-05		14-Aug-05		20.2000		2.0000		5.2519		20.0000		0.0000		0.0056		21.8000		7.5719		0.3564

		2005		33		5		15-Aug-05		21-Aug-05		20.6000		4.4540		6.4079		20.0000		0.0000		0.0056		20.0000		0.0000		0.5224

		2005		34		5		22-Aug-05		28-Aug-05		20.0000		0.0000		6.5408		20.0000		0.0000		0.0055		20.0000		0.0000		0.3268

		2005		35		5		29-Aug-05		4-Sep-05		20.0000		0.0000		5.6001		20.0000		0.0000		0.0073		20.2000		2.0000		0.4348

		2005		36		4		5-Sep-05		11-Sep-05		25.0000		0.0000		4.2980		25.0000		0.0000		0.0050		25.0000		0.0000		0.4503

		2005		37		5		12-Sep-05		18-Sep-05		21.2000		4.7737		6.0486		20.0000		0.0000		0.0062		20.0000		0.0000		0.6827

		2005		38		5		19-Sep-05		25-Sep-05		20.0000		0.0000		8.0477		20.4000		2.8141		0.0057		20.0000		0.0000		0.6324

		2005		39		5		26-Sep-05		2-Oct-05		26.8000		10.3358		6.7052		20.0000		0.0000		0.0041		20.2000		2.0000		0.4412

		2005		40		5		3-Oct-05		9-Oct-05		20.0000		0.0000		15.0003		20.0000		0.0000		0.0070		20.0000		0.0000		1.0691

		2005		41		5		10-Oct-05		16-Oct-05		20.6000		3.4289		5.0163		20.0000		0.0000		0.0054		20.0000		0.0000		0.6261

		2005		42		5		17-Oct-05		23-Oct-05		20.0000		0.0000		8.1754		20.0000		0.0000		0.0143		20.0000		0.0000		1.1031

		2005		43		5		24-Oct-05		30-Oct-05		20.2000		2.0000		8.4248		20.2000		2.0000		0.0106		20.8000		3.9389		0.6907

		2005		44		5		31-Oct-05		6-Nov-05		20.0000		0.0000		7.7934		20.0000		0.0000		0.0050		20.2000		2.0000		1.0509

		2005		45		5		7-Nov-05		13-Nov-05		20.0000		0.0000		6.9519		20.0000		0.0000		0.0045		20.2000		2.0000		0.6898

		2005		46		5		14-Nov-05		20-Nov-05		20.0000		0.0000		8.1932		20.0000		0.0000		0.0049		22.0000		7.7850		0.5713

		2005		47		4		21-Nov-05		27-Nov-05		25.0000		0.0000		5.8557		25.7500		5.5675		0.0062		25.0000		0.0000		0.1544

		2005		48		5		28-Nov-05		4-Dec-05		40.0000		0.0000		6.4088		20.0000		0.0000		0.0069		20.4000		2.8141		0.4557

		2005		49		5		5-Dec-05		11-Dec-05		20.0000		0.0000		3.2460		20.0000		0.0000		0.0030		20.6000		3.4289		0.3298

		2005		50		5		12-Dec-05		18-Dec-05		20.0000		0.0000		4.7155		20.6000		4.4540		0.0048		20.0000		0.0000		0.3945

		2005		51		5		19-Dec-05		25-Dec-05		21.2000		4.7737		4.3539		20.0000		0.0000		0.0054		20.0000		0.0000		0.5072

		2005		52		4		26-Dec-05		1-Jan-06		25.0000		0.0000		4.3250		25.5000		3.5176		0.0096		25.0000		0.0000		0.3024

		2006		1		4		2-Jan-06		8-Jan-06		50.0000		0.0000		7.1174		25.0000		0.0000		0.0039		25.0000		0.0000		0.1678

		2006		2		5		9-Jan-06		15-Jan-06		20.4000		2.8141		3.0724		20.0000		0.0000		0.0039		20.0000		0.0000		0.1636

		2006		3		4		16-Jan-06		22-Jan-06		25.0000		0.0000		10.6636		25.0000		0.0000		0.0106		25.5000		5.0000		1.2652

		2006		4		5		23-Jan-06		29-Jan-06		20.4000		4.0000		8.3302		20.6000		3.4289		0.0040		20.0000		0.0000		0.7624

		2006		5		5		30-Jan-06		5-Feb-06		20.2000		2.0000		8.8256		20.0000		0.0000		0.0045		20.0000		0.0000		0.3848

		2006		6		5		6-Feb-06		12-Feb-06		20.0000		0.0000		4.8709		20.0000		0.0000		0.0063		20.0000		0.0000		0.3039

		2006		7		5		13-Feb-06		19-Feb-06		20.0000		0.0000		10.5970		20.0000		0.0000		0.0057		20.6000		3.4289		0.6818

		2006		8		4		20-Feb-06		26-Feb-06		25.0000		0.0000		4.0161		25.0000		0.0000		0.0047		27.2500		7.1906		0.3894

		2006		9		5		27-Feb-06		5-Mar-06		20.0000		0.0000		5.0640		22.6000		6.7600		0.0071		20.0000		0.0000		0.3282

		2006		10		5		6-Mar-06		12-Mar-06		20.0000		0.0000		3.4760		20.0000		0.0000		0.0046		20.4000		2.8141		0.3735

		2006		11		5		13-Mar-06		19-Mar-06		20.2000		2.0000		9.3105		20.6000		3.4289		0.0045		20.0000		0.0000		0.5548

		2006		12		5		20-Mar-06		26-Mar-06		20.0000		0.0000		3.2294		20.0000		0.0000		0.0045		20.6000		3.4289		0.2888

		2006		13		5		27-Mar-06		2-Apr-06		20.0000		0.0000		4.2787		20.2000		2.0000		0.0055		20.2000		2.0000		0.2584

		2006		14		5		3-Apr-06		9-Apr-06		20.0000		0.0000		7.0150		20.0000		0.0000		0.0065		23.8000		7.8855		0.4612

		2006		15		4		10-Apr-06		16-Apr-06		25.2500		2.5000		4.4569		26.2500		5.4761		0.0042		25.0000		0.0000		0.3655

		2006		16		5		17-Apr-06		23-Apr-06		20.2000		2.0000		11.1728		20.4000		2.8141		0.0078		20.4000		2.8141		0.5060

		2006		17		5		24-Apr-06		30-Apr-06		20.0000		0.0000		3.5982		21.0000		4.3809		0.0038		40.8000		3.9389		0.0909

		2006		18		5		1-May-06		7-May-06		20.0000		0.0000		7.9189		20.0000		0.0000		0.0056		50.0000		0.0000		0.3792

		2006		19		5		8-May-06		14-May-06		22.4000		7.6700		14.9946		20.6000		4.4540		0.0070		26.0000		9.6400		0.9854

		2006		20		5		15-May-06		21-May-06		20.6000		3.4289		15.0691		20.0000		0.0000		0.0078		20.8000		4.8576		1.8684

		2006		21		5		22-May-06		28-May-06		20.0000		0.0000		10.0898		20.0000		0.0000		0.0105		20.0000		0.0000		1.6786

		2006		22		4		29-May-06		4-Jun-06		25.0000		0.0000		13.4124		25.5000		3.5176		0.0134		25.0000		0.0000		2.0233

		2006		23		5		5-Jun-06		11-Jun-06		20.4000		2.8141		5.4127		20.0000		0.0000		0.0054		20.0000		0.0000		0.6763

		2006		24		5		12-Jun-06		18-Jun-06		20.0000		0.0000		13.8884		20.0000		0.0000		0.0129		20.0000		0.0000		3.2352

		2006		25		5		19-Jun-06		25-Jun-06		40.0000		0.0000		4.9672		20.0000		0.0000		0.0058		20.0000		0.0000		0.9256

		2006		26		5		26-Jun-06		2-Jul-06		20.0000		0.0000		14.9816		20.0000		0.0000		0.0115		20.0000		0.0000		1.6049

		2006		27		4		3-Jul-06		9-Jul-06		25.0000		0.0000		6.1463		25.0000		0.0000		0.0052		25.0000		0.0000		0.4831

		2006		28		5		10-Jul-06		16-Jul-06		20.0000		0.0000		15.7036		20.0000		0.0000		0.0070		20.0000		0.0000		2.2653

		2006		29		5		17-Jul-06		23-Jul-06		20.0000		0.0000		10.3850		20.8000		3.9389		0.0127		20.0000		0.0000		1.2314

		2006		30		5		24-Jul-06		30-Jul-06		20.6000		3.4289		6.8107		20.0000		0.0000		0.0066		20.0000		0.0000		0.2702

		2006		31		5		31-Jul-06		6-Aug-06		20.2000		2.0000		3.7293		20.0000		0.0000		0.0041		20.6000		4.4540		0.3449

		2006		32		5		7-Aug-06		13-Aug-06		20.0000		0.0000		4.0366		20.4000		2.8141		0.0039		41.0000		4.3809		0.4637

		2006		33		5		14-Aug-06		20-Aug-06		20.2000		2.0000		13.5173		20.0000		0.0000		0.0065		20.2000		2.0000		1.0401

		2006		34		5		21-Aug-06		27-Aug-06		20.0000		0.0000		2.2421		20.0000		0.0000		0.0036		40.4000		2.8141		0.0981

		2006		35		5		28-Aug-06		3-Sep-06		40.0000		0.0000		3.4974		20.0000		0.0000		0.0023		20.0000		0.0000		0.1382

		2006		36		4		4-Sep-06		10-Sep-06		25.0000		0.0000		8.2089		25.0000		0.0000		0.0060		25.0000		0.0000		0.5737

		2006		37		5		11-Sep-06		17-Sep-06		20.2000		2.0000		8.1263		20.0000		0.0000		0.0044		20.0000		0.0000		0.6795

		2006		38		5		18-Sep-06		24-Sep-06		20.0000		0.0000		3.9032		20.0000		0.0000		0.0059		20.0000		0.0000		0.4559

		2006		39		5		25-Sep-06		1-Oct-06		21.0000		4.3809		4.9155		20.0000		0.0000		0.0043		20.2000		2.0000		0.2557

		2006		40		5		2-Oct-06		8-Oct-06		20.4000		2.8141		10.1606		20.0000		0.0000		0.0055		20.0000		0.0000		0.3832

		2006		41		5		9-Oct-06		15-Oct-06		20.2000		2.0000		7.2412		20.0000		0.0000		0.0043		20.2000		2.0000		0.3990

		2006		42		5		16-Oct-06		22-Oct-06		20.0000		0.0000		2.0322		20.4000		4.0000		0.0035		20.0000		0.0000		0.4208

		2006		43		5		23-Oct-06		29-Oct-06		21.2000		4.7737		5.2045		20.0000		0.0000		0.0052		20.0000		0.0000		0.1957

		2006		44		5		30-Oct-06		5-Nov-06		40.4000		2.8141		6.4154		20.0000		0.0000		0.0068		20.0000		0.0000		0.1773

		2006		45		5		6-Nov-06		12-Nov-06		20.0000		0.0000		2.8710		21.2000		4.7737		0.0034		20.0000		0.0000		0.1819

		2006		46		5		13-Nov-06		19-Nov-06		20.0000		0.0000		6.6832		20.8000		3.9389		0.0025		20.0000		0.0000		0.3190

		2006		47		4		20-Nov-06		26-Nov-06		25.0000		0.0000		2.5401		26.0000		4.9237		0.0074		25.5000		3.5176		0.3770

		2006		48		5		27-Nov-06		3-Dec-06		20.0000		0.0000		8.3154		20.0000		0.0000		0.0052		20.6000		3.4289		0.6063

		2006		49		5		4-Dec-06		10-Dec-06		20.0000		0.0000		3.0064		20.0000		0.0000		0.0032		21.4000		6.5165		0.6363

		2006		50		5		11-Dec-06		17-Dec-06		20.0000		0.0000		7.5451		20.0000		0.0000		0.0045		20.4000		2.8141		0.3448

		2006		51		5		18-Dec-06		24-Dec-06		20.0000		0.0000		5.8652		20.0000		0.0000		0.0040		20.8000		3.9389		0.4437

		2006		52		4		25-Dec-06		31-Dec-06		25.0000		0.0000		4.8374		25.0000		0.0000		0.0049		25.0000		0.0000		0.3917

		2007		1		3		1-Jan-07		7-Jan-07		33.6634		3.3340		4.5639		33.3300		0.0000		0.0045		33.3300		0.0000		0.3386

		2007		2		5		8-Jan-07		14-Jan-07		21.6000		6.1496		8.1145		20.0000		0.0000		0.0028		20.0000		0.0000		0.7740

		2007		3		4		15-Jan-07		21-Jan-07		25.0000		0.0000		2.4034		25.0000		0.0000		0.0035		25.0000		0.0000		0.1950

		2007		4		5		22-Jan-07		28-Jan-07		20.0000		0.0000		7.4448		20.0000		0.0000		0.0073		20.0000		0.0000		0.5571

		2007		5		5		29-Jan-07		4-Feb-07		20.0000		0.0000		11.6686		20.0000		0.0000		0.0032		20.2000		2.0000		0.5544

		2007		6		5		5-Feb-07		11-Feb-07		20.4000		4.0000		4.7207		20.0000		0.0000		0.0034		20.2000		2.0000		0.2993

		2007		7		5		12-Feb-07		18-Feb-07		20.4000		2.8141		10.1268		29.2000		10.0182		0.0038		22.6000		6.7600		0.6399

		2007		8		4		19-Feb-07		25-Feb-07		25.0000		0.0000		3.6188		25.2500		2.5000		0.0012		26.0000		6.0720		0.1883

		2007		9		5		26-Feb-07		4-Mar-07		20.0000		0.0000		23.6863		20.0000		0.0000		0.0153		20.4000		2.8141		2.9977

		2007		10		5		5-Mar-07		11-Mar-07		20.2000		2.0000		11.6089		20.0000		0.0000		0.0069		20.2000		2.0000		2.2474

		2007		11		5		12-Mar-07		18-Mar-07		20.0000		0.0000		10.5249		20.2000		2.0000		0.0124		20.0000		0.0000		1.5521

		2007		12		5		19-Mar-07		25-Mar-07		22.8000		6.9747		16.0562		20.4000		2.8141		0.0071		20.0000		0.0000		0.8791

		2007		13		5		26-Mar-07		1-Apr-07		20.0000		0.0000		7.9419		20.4000		2.8141		0.0052		20.4000		2.8141		0.9019

		2007		14		4		2-Apr-07		8-Apr-07		25.0000		0.0000		8.2721		25.0000		0.0000		0.0040		25.2500		2.5000		0.6192

		2007		15		5		9-Apr-07		15-Apr-07		20.0000		0.0000		5.1811		20.0000		0.0000		0.0064		20.0000		0.0000		0.4910

		2007		16		5		16-Apr-07		22-Apr-07		20.2000		2.0000		6.2405		20.2000		2.0000		0.0045		20.0000		0.0000		0.2390

		2007		17		5		23-Apr-07		29-Apr-07		21.8000		7.5719		7.6386		20.4000		2.8141		0.0064		20.2000		2.0000		0.3067

		2007		18		5		30-Apr-07		6-May-07		20.0000		0.0000		10.0287		20.0000		0.0000		0.0018		22.8000		6.9747		0.5282

		2007		19		5		7-May-07		13-May-07		20.4000		2.8141		8.1827		20.0000		0.0000		0.0087		20.2000		2.0000		0.2823

		2007		20		5		14-May-07		20-May-07		20.6000		3.4289		8.7840		20.0000		0.0000		0.0045		22.2000		6.2893		0.5020

		2007		21		5		21-May-07		27-May-07		21.0000		5.2223		7.3635		20.4000		2.8141		0.0056		20.0000		0.0000		0.3928

		2007		22		4		28-May-07		3-Jun-07		26.7500		6.4108		7.6699		25.0000		0.0000		0.0033		25.0000		0.0000		0.3424

		2007		23		5		4-Jun-07		10-Jun-07		20.0000		0.0000		19.1326		20.0000		0.0000		0.0109		20.0000		0.0000		1.4785

		2007		24		5		11-Jun-07		17-Jun-07		20.0000		0.0000		15.0246		20.0000		0.0000		0.0096		20.0000		0.0000		1.1807

		2007		25		5		18-Jun-07		24-Jun-07		20.0000		0.0000		12.9317		20.0000		0.0000		0.0088		20.0000		0.0000		1.1239

		2007		26		5		25-Jun-07		1-Jul-07		20.0000		0.0000		5.7535		20.2000		2.0000		0.0064		27.0000		9.5874		1.3826

		2007		27		4		2-Jul-07		8-Jul-07		25.2500		2.5000		4.5015		25.0000		0.0000		0.0016		25.0000		0.0000		0.3686

		2007		28		5		9-Jul-07		15-Jul-07		20.0000		0.0000		18.1702		20.0000		0.0000		0.0120		20.0000		0.0000		1.0622

		2007		29		5		16-Jul-07		22-Jul-07		22.6000		6.7600		7.3231		20.2000		2.0000		0.0070		20.6000		3.4289		0.6573

		2007		30		5		23-Jul-07		29-Jul-07		20.4000		2.8141		32.1429		20.0000		0.0000		0.0153		20.2000		2.0000		2.8850

		2007		31		5		30-Jul-07		5-Aug-07		20.2000		2.0000		16.7646		20.6000		3.4289		0.0195		20.4000		2.8141		1.8047

		2007		32		5		6-Aug-07		12-Aug-07		20.0000		0.0000		18.4347		20.0000		0.0000		0.0167		20.2000		2.0000		3.0868

		2007		33		5		13-Aug-07		19-Aug-07		20.6000		3.4289		20.4713		20.0000		0.0000		0.0168		20.0000		0.0000		1.9141

		2007		34		5		20-Aug-07		26-Aug-07		20.8000		3.9389		13.8953		20.0000		0.0000		0.0087		20.6000		3.4289		2.2320

		2007		35		5		27-Aug-07		2-Sep-07		20.0000		0.0000		15.9651		20.0000		0.0000		0.0176		20.0000		0.0000		1.4274

		2007		36		4		3-Sep-07		9-Sep-07		25.0000		0.0000		15.0378		25.0000		0.0000		0.0097		25.0000		0.0000		1.4345

		2007		37		5		10-Sep-07		16-Sep-07		23.8000		7.8855		13.2634		20.0000		0.0000		0.0074		20.2000		2.0000		1.0902

		2007		38		5		17-Sep-07		23-Sep-07		20.2000		2.0000		21.3012		20.0000		0.0000		0.0142		21.2000		6.8579		2.9729

		2007		39		5		24-Sep-07		30-Sep-07		21.0000		4.3809		6.1034		20.0000		0.0000		0.0062		20.0000		0.0000		0.9085

		2007		40		5		1-Oct-07		7-Oct-07		20.6000		3.4289		6.7852		20.0000		0.0000		0.0056		20.0000		0.0000		0.7486

		2007		41		5		8-Oct-07		14-Oct-07		20.0000		0.0000		5.4679		20.0000		0.0000		0.0068		20.0000		0.0000		1.0572

		2007		42		5		15-Oct-07		21-Oct-07		20.6000		3.4289		18.9718		20.2000		2.0000		0.0121		23.2000		7.3691		1.8439

		2007		43		5		22-Oct-07		28-Oct-07		20.2000		2.0000		10.6575		20.0000		0.0000		0.0067		20.0000		0.0000		0.7901

		2007		44		5		29-Oct-07		4-Nov-07		20.0000		0.0000		18.3981		20.0000		0.0000		0.0141		20.0000		0.0000		2.0132

		2007		45		5		5-Nov-07		11-Nov-07		21.6000		5.4532		26.0319		20.0000		0.0000		0.0156		20.6000		3.4289		2.6758

		2007		46		5		12-Nov-07		18-Nov-07		20.0000		0.0000		16.3426		20.2000		2.0000		0.0186		20.0000		0.0000		2.7224

		2007		47		4		19-Nov-07		25-Nov-07		25.0000		0.0000		11.0613		25.0000		0.0000		0.0185		25.0000		0.0000		0.8172

		2007		48		5		26-Nov-07		2-Dec-07		22.4000		6.5320		31.6967		20.0000		0.0000		0.0132		20.4000		2.8141		2.4009

		2007		49		5		3-Dec-07		9-Dec-07		20.0000		0.0000		19.5365		28.4000		9.9209		0.0098		20.8000		3.9389		1.4032

		2007		50		5		10-Dec-07		16-Dec-07		20.4000		2.8141		17.9630		20.0000		0.0000		0.0129		20.4000		2.8141		1.1045

		2007		51		5		17-Dec-07		23-Dec-07		20.4000		2.8141		14.7550		20.0000		0.0000		0.0065		20.0000		0.0000		2.2610

		2007		52		4		24-Dec-07		30-Dec-07		25.0000		0.0000		11.3742		25.0000		0.0000		0.0074		25.0000		0.0000		1.0976

		2008		1		4		31-Dec-07		6-Jan-08		50.0000		0.0000		23.5265		25.0000		0.0000		0.0131		25.0000		0.0000		0.6880

		2008		2		5		7-Jan-08		13-Jan-08		20.0000		0.0000		12.0846		20.0000		0.0000		0.0149		20.0000		0.0000		0.7849

		2008		3		5		14-Jan-08		20-Jan-08		20.0000		0.0000		37.2094		20.0000		0.0000		0.0111		20.2000		2.0000		2.4473

		2008		4		4		21-Jan-08		27-Jan-08		25.0000		0.0000		17.3875		25.0000		0.0000		0.0168		25.0000		0.0000		1.3338

		2008		5		5		28-Jan-08		3-Feb-08		20.2000		2.0000		17.5625		20.0000		0.0000		0.0114		20.4000		4.0000		1.5626

		2008		6		5		4-Feb-08		10-Feb-08		20.4000		4.0000		21.8932		20.0000		0.0000		0.0161		20.0000		0.0000		1.1067

		2008		7		5		11-Feb-08		17-Feb-08		20.0000		0.0000		10.1693		20.0000		0.0000		0.0101		20.0000		0.0000		1.1198

		2008		8		4		18-Feb-08		24-Feb-08		25.0000		0.0000		7.3623		25.0000		0.0000		0.0118		25.0000		0.0000		0.6913

		2008		9		5		25-Feb-08		2-Mar-08		21.2000		5.5560		20.7210		20.0000		0.0000		0.0133		20.0000		0.0000		1.7799

		2008		10		5		3-Mar-08		9-Mar-08		20.2000		2.0000		17.9874		20.0000		0.0000		0.0106		20.0000		0.0000		1.2725

		2008		11		5		10-Mar-08		16-Mar-08		20.2000		2.0000		19.9033		20.0000		0.0000		0.0221		21.4000		5.1286		1.9554

		2008		12		4		17-Mar-08		23-Mar-08		25.0000		0.0000		26.1716		25.0000		0.0000		0.0279		25.0000		0.0000		2.9778

		2008		13		5		24-Mar-08		30-Mar-08		20.0000		0.0000		16.1194		20.0000		0.0000		0.0076		20.8000		3.9389		0.1592

		2008		14		5		31-Mar-08		6-Apr-08		20.8000		5.6282		20.8953		21.4000		5.8638		0.0156		20.4000		2.8141		1.2563

		2008		15		5		7-Apr-08		13-Apr-08		20.2000		2.0000		15.1438		20.2000		2.0000		0.0091		20.4000		2.8141		0.5608

		2008		16		5		14-Apr-08		20-Apr-08		21.8000		7.0180		25.3723		20.0000		0.0000		0.0107		20.6000		3.4289		1.6667

		2008		17		5		21-Apr-08		27-Apr-08		20.0000		0.0000		8.5264		27.6000		10.1623		0.0064		20.0000		0.0000		0.4792

		2008		18		5		28-Apr-08		4-May-08		20.0000		0.0000		12.0455		40.0000		0.0000		0.0092		20.0000		0.0000		1.0425

		2008		19		5		5-May-08		11-May-08		20.2000		2.0000		12.0811		20.0000		0.0000		0.0119		20.0000		0.0000		0.5938

		2008		20		5		12-May-08		18-May-08		22.2000		6.2893		10.8500		20.0000		0.0000		0.0044		20.0000		0.0000		0.7910

		2008		21		5		19-May-08		25-May-08		20.4000		2.8141		19.9129		20.0000		0.0000		0.0101		20.0000		0.0000		0.9731

		2008		22		4		26-May-08		1-Jun-08		25.0000		0.0000		6.9118		25.5000		3.5176		0.0073		25.0000		0.0000		0.8341

		2008		23		5		2-Jun-08		8-Jun-08		22.6000		6.7600		15.7453		20.2000		2.0000		0.0182		20.2000		2.0000		1.8306

		2008		24		5		9-Jun-08		15-Jun-08		20.4000		2.8141		12.4201		20.0000		0.0000		0.0115		20.8000		3.9389		1.0699

		2008		25		5		16-Jun-08		22-Jun-08		20.0000		0.0000		15.8618		20.0000		0.0000		0.0088		20.0000		0.0000		0.7981

		2008		26		5		23-Jun-08		29-Jun-08		20.4000		2.8141		20.6904		20.0000		0.0000		0.0139		20.0000		0.0000		1.0695

		2008		27		4		30-Jun-08		6-Jul-08		25.0000		0.0000		11.8725		25.0000		0.0000		0.0101		25.0000		0.0000		1.0175

		2008		28		5		7-Jul-08		13-Jul-08		20.0000		0.0000		13.0412		20.0000		0.0000		0.0158		20.2000		2.0000		1.5515

		2008		29		5		14-Jul-08		20-Jul-08		20.0000		0.0000		20.1083		20.0000		0.0000		0.0137		26.0000		11.8918		2.1164

		2008		30		5		21-Jul-08		27-Jul-08		20.4000		2.8141		12.9241		20.0000		0.0000		0.0160		20.6000		3.4289		1.0534

		2008		31		5		28-Jul-08		3-Aug-08		20.0000		0.0000		17.9730		20.4000		2.8141		0.0163		20.0000		0.0000		1.1214

		2008		32		5		4-Aug-08		10-Aug-08		20.2000		2.0000		19.2796		20.0000		0.0000		0.0184		20.0000		0.0000		1.2642

		2008		33		5		11-Aug-08		17-Aug-08		20.0000		0.0000		7.6227		20.8000		3.9389		0.0093		20.0000		0.0000		0.7991

		2008		34		5		18-Aug-08		24-Aug-08		20.0000		0.0000		9.2460		20.2000		2.0000		0.0126		20.0000		0.0000		0.9849

		2008		35		5		25-Aug-08		31-Aug-08		20.0000		0.0000		13.0500		20.0000		0.0000		0.0110		20.0000		0.0000		0.6419

		2008		36		4		1-Sep-08		7-Sep-08		25.0000		0.0000		21.3387		25.0000		0.0000		0.0212		25.0000		0.0000		1.1539

		2008		37		5		8-Sep-08		14-Sep-08		20.0000		0.0000		17.0915		20.0000		0.0000		0.0275		20.6000		3.4289		1.1992

		2008		38		5		15-Sep-08		21-Sep-08		20.0000		0.0000		35.7008		21.6000		5.4532		0.0432		20.8000		3.9389		1.9389

		2008		39		5		22-Sep-08		28-Sep-08		20.4000		2.8141		12.6487		20.0000		0.0000		0.0436		20.0000		0.0000		1.1468

		2008		40		5		29-Sep-08		5-Oct-08		20.6000		3.4289		31.7674		20.0000		0.0000		0.0381		20.6000		3.4289		3.4053

		2008		41		5		6-Oct-08		12-Oct-08		20.0000		0.0000		65.3432		20.0000		0.0000		0.0733		20.2000		2.0000		7.4493

		2008		42		5		13-Oct-08		19-Oct-08		20.6000		3.4289		40.6330		20.0000		0.0000		0.0567		24.6000		9.3657		7.7310

		2008		43		5		20-Oct-08		26-Oct-08		20.2000		2.0000		44.6018		20.0000		0.0000		0.0271		28.6000		10.7327		11.3371

		2008		44		5		27-Oct-08		2-Nov-08		20.0000		0.0000		46.7831		20.4000		2.8141		0.0452		20.0000		0.0000		7.7804

		2008		45		5		3-Nov-08		9-Nov-08		20.0000		0.0000		37.9334		21.6000		5.4532		0.0438		20.0000		0.0000		5.7278

		2008		46		5		10-Nov-08		16-Nov-08		20.0000		0.0000		27.7580		20.0000		0.0000		0.0477		20.0000		0.0000		3.3294

		2008		47		5		17-Nov-08		23-Nov-08		20.6000		3.4289		43.0871		20.8000		3.9389		0.0644		20.0000		0.0000		5.1719

		2008		48		4		24-Nov-08		30-Nov-08		25.0000		0.0000		21.9695		25.5000		5.0000		0.0567		25.0000		0.0000		4.5716

		2008		49		5		1-Dec-08		7-Dec-08		20.0000		0.0000		23.8006		20.0000		0.0000		0.0292		20.0000		0.0000		3.3642

		2008		50		5		8-Dec-08		14-Dec-08		20.0000		0.0000		14.5759		20.0000		0.0000		0.0181		23.2000		8.3943		1.9820

		2008		51		5		15-Dec-08		21-Dec-08		20.0000		0.0000		17.4202		20.2000		2.0000		0.0292		20.0000		0.0000		4.4767

		2008		52		4		22-Dec-08		28-Dec-08		25.0000		0.0000		4.3270		25.0000		0.0000		0.0075		25.0000		0.0000		0.6929

		2009		1		4		29-Dec-08		4-Jan-09		25.0000		0.0000		26.0677		25.0000		0.0000		0.0156		25.0000		0.0000		2.0779

		2009		2		5		5-Jan-09		11-Jan-09		20.0000		0.0000		17.6119		20.0000		0.0000		0.0171		20.4000		2.8141		2.2749

		2009		3		5		12-Jan-09		18-Jan-09		20.6000		3.4289		14.2841		20.0000		0.0000		0.0272		20.0000		0.0000		3.0251

		2009		4		4		19-Jan-09		25-Jan-09		25.0000		0.0000		14.9670		25.0000		0.0000		0.0241		25.5000		3.5176		4.8453

		2009		5		5		26-Jan-09		1-Feb-09		20.0000		0.0000		17.9043		20.0000		0.0000		0.0266		20.0000		0.0000		2.3704

		2009		6		5		2-Feb-09		8-Feb-09		20.0000		0.0000		16.6145		20.0000		0.0000		0.0134		20.4000		2.8141		0.9542

		2009		7		5		9-Feb-09		15-Feb-09		20.2000		2.0000		17.9128		20.2000		2.0000		0.0273		20.0000		0.0000		2.0034

		2009		8		4		16-Feb-09		22-Feb-09		26.7500		6.4108		9.0238		27.0000		6.8165		0.0145		25.0000		0.0000		0.9347

		2009		9		5		23-Feb-09		1-Mar-09		20.0000		0.0000		15.4746		20.2000		2.0000		0.0319		40.2000		2.0000		3.3503

		2009		10		5		2-Mar-09		8-Mar-09		20.0000		0.0000		12.6967		20.0000		0.0000		0.0242		20.0000		0.0000		1.8866

		2009		11		5		9-Mar-09		15-Mar-09		21.0000		4.3809		31.8186		20.0000		0.0000		0.0280		20.2000		2.0000		3.2751

		2009		12		5		16-Mar-09		22-Mar-09		20.0000		0.0000		15.4122		20.6000		3.4289		0.0358		20.4000		2.8141		2.3826

		2009		13		5		23-Mar-09		29-Mar-09		20.0000		0.0000		10.0845		20.0000		0.0000		0.0242		20.0000		0.0000		1.2293

		2009		14		5		30-Mar-09		5-Apr-09		20.0000		0.0000		23.4238		20.0000		0.0000		0.0133		20.0000		0.0000		2.2217

		2009		15		4		6-Apr-09		12-Apr-09		25.0000		0.0000		17.5789		25.0000		0.0000		0.0254		25.0000		0.0000		1.9713

		2009		16		5		13-Apr-09		19-Apr-09		20.0000		0.0000		11.1168		20.0000		0.0000		0.0252		21.0000		4.3809		1.5812

		2009		17		5		20-Apr-09		26-Apr-09		20.0000		0.0000		12.3695		20.2000		2.0000		0.0142		20.0000		0.0000		0.9668

		2009		18		5		27-Apr-09		3-May-09		21.4000		6.5165		10.2253		20.2000		2.0000		0.0156		20.6000		4.4540		1.2735

		2009		19		5		4-May-09		10-May-09		20.0000		0.0000		10.6581		20.0000		0.0000		0.0195		20.0000		0.0000		0.9658

		2009		20		5		11-May-09		17-May-09		21.2000		4.7737		12.7786		20.0000		0.0000		0.0217		20.0000		0.0000		0.9476

		2009		21		5		18-May-09		24-May-09		20.2000		2.0000		10.9013		20.0000		0.0000		0.0157		20.8000		3.9389		1.6076

		2009		22		4		25-May-09		31-May-09		25.0000		0.0000		10.8376		25.0000		0.0000		0.0194		25.0000		0.0000		1.4970

		2009		23		5		1-Jun-09		7-Jun-09		20.0000		0.0000		5.0972		20.0000		0.0000		0.0091		20.0000		0.0000		0.5718

		2009		24		5		8-Jun-09		14-Jun-09		20.0000		0.0000		3.2365		20.2000		2.0000		0.0121		20.0000		0.0000		0.6943

		2009		25		5		15-Jun-09		21-Jun-09		20.4000		2.8141		5.6920		20.0000		0.0000		0.0157		20.0000		0.0000		1.7600

		2009		26		5		22-Jun-09		28-Jun-09		20.2000		2.0000		13.0529		20.0000		0.0000		0.0086		20.0000		0.0000		2.3913

		2009		27		4		29-Jun-09		5-Jul-09		25.0000		0.0000		13.8193		25.0000		0.0000		0.0156		25.7500		4.2862		1.0835

		2009		28		5		6-Jul-09		12-Jul-09		20.2000		2.0000		8.2222		20.2000		2.0000		0.0161		20.0000		0.0000		1.0513

		2009		29		5		13-Jul-09		19-Jul-09		20.4000		2.8141		19.2371		20.0000		0.0000		0.0112		20.0000		0.0000		0.7643

		2009		30		5		20-Jul-09		26-Jul-09		21.8000		5.7525		13.5326		20.2000		2.0000		0.0094		20.6000		3.4289		0.5013

		2009		31		5		27-Jul-09		2-Aug-09		20.0000		0.0000		5.1219		20.0000		0.0000		0.0089		20.0000		0.0000		0.6323

		2009		32		5		3-Aug-09		9-Aug-09		20.0000		0.0000		4.8913		20.0000		0.0000		0.0077		22.4000		6.5320		0.4244

		2009		33		5		10-Aug-09		16-Aug-09		20.0000		0.0000		6.6877		20.4000		2.8141		0.0147		20.0000		0.0000		0.6645

		2009		34		5		17-Aug-09		23-Aug-09		20.0000		0.0000		17.7984		20.0000		0.0000		0.0069		21.0000		4.3809		1.1665

		2009		35		5		24-Aug-09		30-Aug-09		20.8000		3.9389		1.9463		20.0000		0.0000		0.0044		20.0000		0.0000		0.1789

		2009		36		5		31-Aug-09		6-Sep-09		20.0000		0.0000		11.3753		20.0000		0.0000		0.0144		20.6000		3.4289		1.7210

		2009		37		4		7-Sep-09		13-Sep-09		25.0000		0.0000		8.7631		25.0000		0.0000		0.0050		25.0000		0.0000		0.8717

		2009		38		5		14-Sep-09		20-Sep-09		20.4000		2.8141		9.2146		20.0000		0.0000		0.0075		20.0000		0.0000		0.1966

		2009		39		5		21-Sep-09		27-Sep-09		20.0000		0.0000		10.9055		22.0000		6.6667		0.0121		20.0000		0.0000		1.0394

		2009		40		5		28-Sep-09		4-Oct-09		20.4000		2.8141		18.1040		20.6000		3.4289		0.0145		20.2000		2.0000		1.8038

		2009		41		5		5-Oct-09		11-Oct-09		20.0000		0.0000		11.7952		20.0000		0.0000		0.0042		20.0000		0.0000		1.4264

		2009		42		5		12-Oct-09		18-Oct-09		20.4000		2.8141		10.0884		20.0000		0.0000		0.0100		22.8000		8.0503		0.7640

		2009		43		5		19-Oct-09		25-Oct-09		20.0000		0.0000		7.8125		20.0000		0.0000		0.0094		20.0000		0.0000		0.7291

		2009		44		5		26-Oct-09		1-Nov-09		20.4000		2.8141		14.5239		20.0000		0.0000		0.0203		20.4000		2.8141		2.7458

		2009		45		5		2-Nov-09		8-Nov-09		20.6000		3.4289		12.7200		20.8000		3.9389		0.0102		20.0000		0.0000		2.3297

		2009		46		5		9-Nov-09		15-Nov-09		21.6000		5.4532		3.9923		20.0000		0.0000		0.0090		20.0000		0.0000		0.5444

		2009		47		5		16-Nov-09		22-Nov-09		21.8000		7.5719		9.2202		20.4000		2.8141		0.0097		20.0000		0.0000		0.4790

		2009		48		4		23-Nov-09		29-Nov-09		26.7500		6.4108		8.3108		25.0000		0.0000		0.0102		50.2500		2.5000		2.0983

		2009		49		5		30-Nov-09		6-Dec-09		20.0000		0.0000		5.9513		20.0000		0.0000		0.0078		20.0000		0.0000		1.3727

		2009		50		5		7-Dec-09		13-Dec-09		20.0000		0.0000		5.8851		20.0000		0.0000		0.0070		20.2000		2.0000		0.7839

		2009		51		5		14-Dec-09		20-Dec-09		20.4000		2.8141		6.9005		20.0000		0.0000		0.0089		20.0000		0.0000		0.7234

		2009		52		4		21-Dec-09		27-Dec-09		25.0000		0.0000		5.2114		25.0000		0.0000		0.0018		25.0000		0.0000		0.4693

		2009		53		4		28-Dec-09		3-Jan-10		26.5000		6.9449		5.8916		25.7500		4.2862		0.0108		26.7500		8.1456		0.8573

		2010		1		5		4-Jan-10		10-Jan-10		20.4000		2.8141		4.6947		20.0000		0.0000		0.0013		20.2000		2.0000		0.6857

		2010		2		5		11-Jan-10		17-Jan-10		20.0000		0.0000		6.0591		20.0000		0.0000		0.0104		20.0000		0.0000		0.2744

		2010		3		4		18-Jan-10		24-Jan-10		25.0000		0.0000		25.6972		25.0000		0.0000		0.0121		25.0000		0.0000		4.3841

		2010		4		5		25-Jan-10		31-Jan-10		20.2000		2.0000		9.8960		20.0000		0.0000		0.0109		20.0000		0.0000		0.8756

		2010		5		5		1-Feb-10		7-Feb-10		20.0000		0.0000		18.2344		20.0000		0.0000		0.0166		22.6000		6.7600		2.3431

		2010		6		5		8-Feb-10		14-Feb-10		20.2000		2.0000		8.3907		20.0000		0.0000		0.0092		20.2000		2.0000		1.5526

		2010		7		4		15-Feb-10		21-Feb-10		25.0000		0.0000		6.5748		25.0000		0.0000		0.0032		25.0000		0.0000		1.0136

		2010		8		5		22-Feb-10		28-Feb-10		20.0000		0.0000		5.0716		20.0000		0.0000		0.0092		20.2000		2.0000		0.6955

		2010		9		5		1-Mar-10		7-Mar-10		21.2000		5.5560		9.2101		20.2000		2.0000		0.0057		21.0000		5.9459		0.7229

		2010		10		5		8-Mar-10		14-Mar-10		20.0000		0.0000		5.3776		20.4000		2.8141		0.0021		20.0000		0.0000		0.3722

		2010		11		5		15-Mar-10		21-Mar-10		22.0000		6.0302		6.3676		20.0000		0.0000		0.0053		20.0000		0.0000		0.5801

		2010		12		5		22-Mar-10		28-Mar-10		20.0000		0.0000		3.5385		20.0000		0.0000		0.0052		20.0000		0.0000		0.7972

		2010		13		4		29-Mar-10		4-Apr-10		27.2500		7.1906		3.5523		25.0000		0.0000		0.0055		25.0000		0.0000		0.2175

		2010		14		5		5-Apr-10		11-Apr-10		20.0000		0.0000		4.3645		20.0000		0.0000		0.0046		20.0000		0.0000		0.3492

		2010		15		5		12-Apr-10		18-Apr-10		21.2000		6.2410		8.9118		20.0000		0.0000		0.0101		20.2000		2.0000		1.1663

		2010		16		5		19-Apr-10		25-Apr-10		20.6000		4.4540		7.0532		20.0000		0.0000		0.0053		20.0000		0.0000		0.5801

		2010		17		5		26-Apr-10		2-May-10		20.0000		0.0000		12.5797		20.2000		2.0000		0.0174		20.0000		0.0000		2.3138

		2010		18		5		3-May-10		9-May-10		20.4000		2.8141		36.6028		20.0000		0.0000		0.0297		20.4000		2.8141		8.3238

		2010		19		5		10-May-10		16-May-10		20.0000		0.0000		12.9852		20.0000		0.0000		0.0125		20.0000		0.0000		2.1867

		2010		20		5		17-May-10		23-May-10		20.2000		2.0000		26.3471		20.0000		0.0000		0.0197		20.2000		2.0000		5.9049

		2010		21		5		24-May-10		30-May-10		22.8000		6.9747		14.3906		20.0000		0.0000		0.0196		20.0000		0.0000		3.2575

		2010		22		4		31-May-10		6-Jun-10		25.0000		0.0000		19.1780		25.0000		0.0000		0.0257		25.0000		0.0000		3.3009

		2010		23		5		7-Jun-10		13-Jun-10		20.2000		2.0000		18.6951		20.0000		0.0000		0.0137		25.2000		8.8169		3.0356

		2010		24		5		14-Jun-10		20-Jun-10		21.4000		6.5165		11.7750		40.4000		2.8141		0.0108		21.0000		4.3809		1.7107

		2010		25		5		21-Jun-10		27-Jun-10		20.0000		0.0000		15.9037		20.0000		0.0000		0.0090		20.0000		0.0000		1.8346

		2010		26		5		28-Jun-10		4-Jul-10		20.2000		2.0000		20.8771		20.6000		3.4289		0.0138		20.0000		0.0000		2.4586

		2010		27		4		5-Jul-10		11-Jul-10		25.0000		0.0000		21.9459		25.0000		0.0000		0.0131		25.0000		0.0000		2.0514

		2010		28		5		12-Jul-10		18-Jul-10		23.6000		9.1585		13.9615		20.4000		2.8141		0.0167		20.2000		2.0000		0.7242

		2010		29		5		19-Jul-10		25-Jul-10		20.0000		0.0000		14.2487		20.0000		0.0000		0.0129		20.0000		0.0000		1.0728

		2010		30		5		26-Jul-10		1-Aug-10		20.4000		2.8141		6.4971		20.6000		4.4540		0.0114		20.6000		3.4289		0.6384

		2010		31		5		2-Aug-10		8-Aug-10		20.0000		0.0000		2.9635		20.2000		2.0000		0.0051		20.2000		2.0000		0.3254

		2010		32		5		9-Aug-10		15-Aug-10		20.6000		4.4540		22.5034		20.6000		3.4289		0.0113		20.8000		4.8576		1.9596

		2010		33		5		16-Aug-10		22-Aug-10		20.4000		2.8141		10.1290		20.0000		0.0000		0.0106		20.4000		2.8141		0.9193

		2010		34		5		23-Aug-10		29-Aug-10		20.0000		0.0000		8.5047		20.0000		0.0000		0.0134		20.2000		2.0000		1.2727

		2010		35		5		30-Aug-10		5-Sep-10		24.8000		8.5847		24.8257		20.0000		0.0000		0.0151		20.0000		0.0000		2.3381

		2010		36		4		6-Sep-10		12-Sep-10		25.0000		0.0000		7.5633		32.7500		11.6206		0.0029		25.0000		0.0000		0.7644

		2010		37		5		13-Sep-10		19-Sep-10		20.6000		4.4540		2.0226		20.4000		2.8141		0.0066		20.0000		0.0000		0.3585

		2010		38		5		20-Sep-10		26-Sep-10		20.0000		0.0000		9.0343		20.2000		2.0000		0.0120		20.2000		2.0000		0.9302

		2010		39		5		27-Sep-10		3-Oct-10		20.0000		0.0000		2.7222		20.6000		3.4289		0.0055		20.6000		3.4289		0.5340

		2010		40		5		4-Oct-10		10-Oct-10		20.8000		3.9389		11.0223		20.6000		3.4289		0.0093		20.0000		0.0000		1.0411

		2010		41		5		11-Oct-10		17-Oct-10		20.0000		0.0000		5.1381		20.0000		0.0000		0.0045		21.2000		5.5560		0.3985

		2010		42		5		18-Oct-10		24-Oct-10		20.2000		2.0000		7.4411		21.0000		4.3809		0.0097		20.0000		0.0000		0.7245

		2010		43		5		25-Oct-10		31-Oct-10		24.0000		8.0403		1.4318		20.0000		0.0000		0.0015		20.2000		2.0000		0.5370

		2010		44		5		1-Nov-10		7-Nov-10		20.2000		2.0000		18.0075		20.0000		0.0000		0.0079		20.4000		2.8141		1.6742

		2010		45		5		8-Nov-10		14-Nov-10		20.0000		0.0000		9.0326		20.0000		0.0000		0.0063		20.2000		2.0000		0.9369

		2010		46		5		15-Nov-10		21-Nov-10		23.2000		7.3691		10.7865		20.0000		0.0000		0.0113		20.0000		0.0000		1.9264

		2010		47		4		22-Nov-10		28-Nov-10		25.0000		0.0000		8.3166		25.0000		0.0000		0.0125		25.0000		0.0000		1.6354

		2010		48		5		29-Nov-10		5-Dec-10		20.0000		0.0000		19.7107		20.0000		0.0000		0.0111		20.0000		0.0000		2.1284

		2010		49		5		6-Dec-10		12-Dec-10		20.0000		0.0000		7.1780		20.8000		3.9389		0.0025		21.4000		5.1286		0.3148

		2010		50		5		13-Dec-10		19-Dec-10		20.2000		2.0000		3.3809		20.0000		0.0000		0.0041		20.6000		3.4289		0.7054

		2010		51		4		20-Dec-10		26-Dec-10		25.0000		0.0000		5.1293		25.0000		0.0000		0.0033		25.2500		2.5000		0.5045

		2010		52		5		27-Dec-10		2-Jan-11		20.0000		0.0000		0.9246		20.2000		2.0000		0.0051		20.0000		0.0000		0.1796

		2011		1		5		3-Jan-11		9-Jan-11		20.0000		0.0000		2.4776		20.4000		2.8141		0.0030		20.0000		0.0000		0.2324

		2011		2		5		10-Jan-11		16-Jan-11		20.0000		0.0000		9.3562		20.0000		0.0000		0.0043		20.0000		0.0000		0.7738

		2011		3		4		17-Jan-11		23-Jan-11		25.2500		2.5000		6.7082		25.0000		0.0000		0.0069		25.0000		0.0000		1.1316

		2011		4		5		24-Jan-11		30-Jan-11		20.8000		3.9389		8.9381		20.4000		2.8141		0.0100		21.0000		4.3809		1.4983

		2011		5		5		31-Jan-11		6-Feb-11		20.0000		0.0000		9.8197		20.8000		3.9389		0.0072		20.2000		2.0000		1.3475

		2011		6		5		7-Feb-11		13-Feb-11		20.2000		2.0000		3.9245		20.0000		0.0000		0.0032		20.2000		2.0000		0.2356

		2011		7		5		14-Feb-11		20-Feb-11		20.0000		0.0000		6.0467		20.6000		4.4540		0.0107		20.0000		0.0000		0.2924

		2011		8		4		21-Feb-11		27-Feb-11		25.0000		0.0000		6.5760		25.0000		0.0000		0.0073		25.0000		0.0000		1.2271

		2011		9		5		28-Feb-11		6-Mar-11		20.4000		2.8141		11.0381		20.0000		0.0000		0.0126		20.4000		2.8141		1.2285

		2011		10		5		7-Mar-11		13-Mar-11		20.8000		3.9389		11.1152		20.0000		0.0000		0.0113		20.0000		0.0000		0.8127

		2011		11		5		14-Mar-11		20-Mar-11		20.0000		0.0000		14.3024		20.0000		0.0000		0.0153		20.0000		0.0000		3.0374

		2011		12		5		21-Mar-11		27-Mar-11		20.0000		0.0000		8.6119		20.0000		0.0000		0.0052		20.0000		0.0000		1.2360

		2011		13		5		28-Mar-11		3-Apr-11		20.2000		2.0000		8.6709		20.0000		0.0000		0.0040		21.6000		5.4532		0.8016

		2011		14		5		4-Apr-11		10-Apr-11		20.6000		3.4289		2.6998		20.0000		0.0000		0.0024		20.0000		0.0000		0.3742

		2011		15		5		11-Apr-11		17-Apr-11		24.0000		9.8473		4.5487		23.0000		7.1774		0.0062		20.0000		0.0000		0.6998

		2011		16		4		18-Apr-11		24-Apr-11		25.0000		0.0000		15.0235		25.0000		0.0000		0.0061		25.0000		0.0000		1.0010

		2011		17		5		25-Apr-11		1-May-11		20.2000		2.0000		11.4271		20.0000		0.0000		0.0040		20.0000		0.0000		0.5148

		2011		18		5		2-May-11		8-May-11		20.0000		0.0000		10.9172		20.0000		0.0000		0.0062		20.0000		0.0000		1.0175

		2011		19		5		9-May-11		15-May-11		20.0000		0.0000		7.3142		20.0000		0.0000		0.0085		20.0000		0.0000		0.6031

		2011		20		5		16-May-11		22-May-11		21.4000		5.1286		6.6302		20.0000		0.0000		0.0082		20.0000		0.0000		1.0964

		2011		21		5		23-May-11		29-May-11		20.0000		0.0000		6.1797		22.0000		7.2474		0.0041		20.0000		0.0000		1.0183

		2011		22		4		30-May-11		5-Jun-11		25.0000		0.0000		19.1087		25.0000		0.0000		0.0090		25.2500		2.5000		1.3394

		2011		23		5		6-Jun-11		12-Jun-11		20.2000		2.0000		7.1123		20.2000		2.0000		0.0078		20.0000		0.0000		0.4684

		2011		24		5		13-Jun-11		19-Jun-11		20.0000		0.0000		8.8149		20.4000		2.8141		0.0112		20.0000		0.0000		1.7996

		2011		25		5		20-Jun-11		26-Jun-11		20.0000		0.0000		10.0815		20.2000		2.0000		0.0106		20.0000		0.0000		1.0248

		2011		26		5		27-Jun-11		3-Jul-11		20.0000		0.0000		22.7258		20.2000		2.0000		0.0062		20.2000		2.0000		1.9435

		2011		27		4		4-Jul-11		10-Jul-11		25.7500		4.2862		6.9394		25.0000		0.0000		0.0122		25.0000		0.0000		0.1841

		2011		28		5		11-Jul-11		17-Jul-11		20.0000		0.0000		4.1272		20.0000		0.0000		0.0061		21.6000		5.4532		0.8701

		2011		29		5		18-Jul-11		24-Jul-11		21.0000		4.3809		16.1650		20.0000		0.0000		0.0095		21.0000		4.3809		1.4168

		2011		30		5		25-Jul-11		31-Jul-11		20.6000		4.4540		20.0106		20.0000		0.0000		0.0073		20.6000		4.4540		2.4610

		2011		31		5		1-Aug-11		7-Aug-11		20.4000		2.8141		38.9190		20.0000		0.0000		0.0315		20.4000		2.8141		4.3535

		2011		32		5		8-Aug-11		14-Aug-11		20.0000		0.0000		29.9897		20.0000		0.0000		0.0376		20.0000		0.0000		5.2725

		2011		33		5		15-Aug-11		21-Aug-11		21.4000		5.1286		36.3783		20.0000		0.0000		0.0190		20.8000		5.6282		5.9138

		2011		34		5		22-Aug-11		28-Aug-11		20.0000		0.0000		21.8348		20.0000		0.0000		0.0191		20.4000		2.8141		3.0009

		2011		35		5		29-Aug-11		4-Sep-11		20.4000		2.8141		17.6083		20.0000		0.0000		0.0122		20.0000		0.0000		0.9292

		2011		36		4		5-Sep-11		11-Sep-11		25.0000		0.0000		19.9949		25.0000		0.0000		0.0237		25.0000		0.0000		2.3724

		2011		37		5		12-Sep-11		18-Sep-11		20.0000		0.0000		22.9435		20.0000		0.0000		0.0104		20.0000		0.0000		3.2124

		2011		38		5		19-Sep-11		25-Sep-11		21.6000		5.4532		35.1434		20.8000		3.9389		0.0238		23.2000		7.3691		4.2546

		2011		39		5		26-Sep-11		2-Oct-11		20.0000		0.0000		16.3671		20.0000		0.0000		0.0191		20.0000		0.0000		2.0885

		2011		40		5		3-Oct-11		9-Oct-11		20.0000		0.0000		26.3059		21.6000		5.4532		0.0153		20.2000		2.0000		3.9097

		2011		41		5		10-Oct-11		16-Oct-11		20.2000		2.0000		12.0599		20.0000		0.0000		0.0140		21.6000		5.4532		1.9418

		2011		42		5		17-Oct-11		23-Oct-11		20.0000		0.0000		14.4139		20.0000		0.0000		0.0135		20.0000		0.0000		1.6002

		2011		43		5		24-Oct-11		30-Oct-11		20.0000		0.0000		25.2224		20.0000		0.0000		0.0239		20.0000		0.0000		3.2013

		2011		44		5		31-Oct-11		6-Nov-11		20.0000		0.0000		17.0408		20.0000		0.0000		0.0192		20.0000		0.0000		2.0808

		2011		45		5		7-Nov-11		13-Nov-11		20.0000		0.0000		19.0589		20.0000		0.0000		0.0227		20.0000		0.0000		3.3233

		2011		46		5		14-Nov-11		20-Nov-11		20.0000		0.0000		19.5823		23.0000		7.1774		0.0110		22.2000		6.2893		1.4851

		2011		47		4		21-Nov-11		27-Nov-11		25.0000		0.0000		17.6441		25.0000		0.0000		0.0212		25.0000		0.0000		1.1177

		2011		48		5		28-Nov-11		4-Dec-11		21.8000		7.5719		28.1894		20.6000		3.4289		0.0184		20.4000		2.8141		2.1561

		2011		49		5		5-Dec-11		11-Dec-11		20.6000		4.4540		10.7599		21.0000		4.3809		0.0151		20.2000		2.0000		1.5252

		2011		50		5		12-Dec-11		18-Dec-11		20.0000		0.0000		9.6359		40.2000		2.0000		0.0077		20.0000		0.0000		0.6620

		2011		51		5		19-Dec-11		25-Dec-11		20.4000		2.8141		22.5552		21.0000		4.3809		0.0117		20.2000		2.0000		1.7487

		2011		52		4		26-Dec-11		1-Jan-12		25.0000		0.0000		7.0012		25.0000		0.0000		0.0130		25.0000		0.0000		0.7469

		2012		1		4		2-Jan-12		8-Jan-12		25.5000		3.5176		1.8615		25.0000		0.0000		0.0025		25.0000		0.0000		1.0023

		2012		2		5		9-Jan-12		15-Jan-12		20.6000		3.4289		5.6577		20.0000		0.0000		0.0050		20.0000		0.0000		0.2556

		2012		3		4		16-Jan-12		22-Jan-12		25.0000		0.0000		10.0337		25.0000		0.0000		0.0050		25.0000		0.0000		1.6556

		2012		4		5		23-Jan-12		29-Jan-12		20.2000		2.0000		4.5435		20.0000		0.0000		0.0054		20.0000		0.0000		0.2184

		2012		5		5		30-Jan-12		5-Feb-12		20.6000		3.4289		13.1748		20.0000		0.0000		0.0067		21.8000		5.7525		0.9907

		2012		6		5		6-Feb-12		12-Feb-12		20.0000		0.0000		3.8481		22.2000		7.4644		0.0050		21.0000		5.2223		1.2844

		2012		7		5		13-Feb-12		19-Feb-12		20.0000		0.0000		7.0061		20.0000		0.0000		0.0060		20.0000		0.0000		1.2060

		2012		8		4		20-Feb-12		26-Feb-12		25.0000		0.0000		3.4016		25.0000		0.0000		0.0032		50.0000		0.0000		0.6876

		2012		9		5		27-Feb-12		4-Mar-12		20.0000		0.0000		3.3893		20.0000		0.0000		0.0049		20.2000		2.0000		0.5298

		2012		10		5		5-Mar-12		11-Mar-12		20.0000		0.0000		11.1955		20.0000		0.0000		0.0099		20.0000		0.0000		1.4421

		2012		11		5		12-Mar-12		18-Mar-12		20.4000		2.8141		13.2798		20.0000		0.0000		0.0075		20.2000		2.0000		0.4799

		2012		12		5		19-Mar-12		25-Mar-12		20.0000		0.0000		6.7343		20.4000		2.8141		0.0081		20.0000		0.0000		0.3363

		2012		13		5		26-Mar-12		1-Apr-12		20.0000		0.0000		5.3248		20.0000		0.0000		0.0051		23.0000		7.7198		0.5610

		2012		14		4		2-Apr-12		8-Apr-12		25.0000		0.0000		10.4776		25.0000		0.0000		0.0051		25.0000		0.0000		0.5417

		2012		15		5		9-Apr-12		15-Apr-12		20.0000		0.0000		11.5043		20.0000		0.0000		0.0130		20.0000		0.0000		1.2612

		2012		16		5		16-Apr-12		22-Apr-12		20.0000		0.0000		8.1068		20.2000		2.0000		0.0095		20.4000		4.0000		0.7527

		2012		17		5		23-Apr-12		29-Apr-12		20.4000		2.8141		16.4104		20.0000		0.0000		0.0064		20.0000		0.0000		1.1982

		2012		18		5		30-Apr-12		6-May-12		20.0000		0.0000		14.5586		20.0000		0.0000		0.0083		20.0000		0.0000		1.0089

		2012		19		5		7-May-12		13-May-12		20.2000		2.0000		6.7567		20.0000		0.0000		0.0050		20.4000		2.8141		0.5815

		2012		20		5		14-May-12		20-May-12		20.2000		2.0000		18.0914		20.6000		3.4289		0.0116		22.2000		7.4644		1.5332

		2012		21		5		21-May-12		27-May-12		20.0000		0.0000		1.8622		21.0000		4.3809		0.0050		20.0000		0.0000		0.3891

		2012		22		4		28-May-12		3-Jun-12		25.5000		3.5176		22.5578		25.0000		0.0000		0.0116		26.5000		5.9671		2.3034

		2012		23		5		4-Jun-12		10-Jun-12		26.2000		10.1285		20.7526		20.0000		0.0000		0.0129		20.2000		2.0000		2.1135

		2012		24		5		11-Jun-12		17-Jun-12		20.0000		0.0000		13.1460		21.0000		4.3809		0.0081		20.0000		0.0000		1.3248

		2012		25		5		18-Jun-12		24-Jun-12		20.8000		3.9389		13.7388		20.0000		0.0000		0.0142		20.8000		3.9389		1.0314

		2012		26		5		25-Jun-12		1-Jul-12		20.2000		2.0000		18.6729		20.0000		0.0000		0.0102		20.0000		0.0000		1.2705

		2012		27		4		2-Jul-12		8-Jul-12		25.0000		0.0000		8.0411		25.0000		0.0000		0.0066		25.0000		0.0000		0.3844

		2012		28		5		9-Jul-12		15-Jul-12		40.0000		0.0000		8.9945		20.0000		0.0000		0.0095		20.0000		0.0000		0.7420

		2012		29		5		16-Jul-12		22-Jul-12		20.0000		0.0000		9.0232		20.2000		2.0000		0.0085		20.0000		0.0000		0.5982

		2012		30		5		23-Jul-12		29-Jul-12		25.2000		8.8169		19.8411		20.4000		2.8141		0.0120		20.0000		0.0000		1.4813

		2012		31		5		30-Jul-12		5-Aug-12		20.0000		0.0000		9.9290		20.4000		4.0000		0.0104		25.2000		8.8169		1.3593

		2012		32		5		6-Aug-12		12-Aug-12		20.4000		2.8141		4.3002		20.6000		3.4289		0.0024		22.2000		8.4781		0.5223

		2012		33		5		13-Aug-12		19-Aug-12		23.8000		8.8512		6.8363		20.2000		2.0000		0.0030		20.0000		0.0000		0.5972

		2012		34		5		20-Aug-12		26-Aug-12		21.4000		5.1286		5.9061		20.0000		0.0000		0.0053		20.4000		2.8141		0.6910

		2012		35		5		27-Aug-12		2-Sep-12		20.4000		4.0000		4.6287		20.0000		0.0000		0.0047		20.6000		3.4289		0.6301

		2012		36		4		3-Sep-12		9-Sep-12		25.0000		0.0000		17.9670		25.0000		0.0000		0.0114		25.0000		0.0000		1.7330

		2012		37		5		10-Sep-12		16-Sep-12		20.2000		2.0000		16.6707		20.0000		0.0000		0.0071		20.0000		0.0000		1.0687

		2012		38		5		17-Sep-12		23-Sep-12		20.0000		0.0000		0.7574		20.0000		0.0000		0.0013		20.0000		0.0000		0.2749

		2012		39		5		24-Sep-12		30-Sep-12		20.0000		0.0000		8.7608		20.0000		0.0000		0.0079		20.0000		0.0000		0.9967

		2012		40		5		1-Oct-12		7-Oct-12		20.8000		3.9389		8.0940		20.0000		0.0000		0.0040		20.0000		0.0000		0.8252

		2012		41		5		8-Oct-12		14-Oct-12		21.0000		4.3809		10.9111		20.0000		0.0000		0.0068		20.0000		0.0000		0.5364

		2012		42		5		15-Oct-12		21-Oct-12		20.0000		0.0000		11.9858		20.0000		0.0000		0.0100		22.4000		9.5473		0.8611

		2012		43		5		22-Oct-12		28-Oct-12		20.4000		4.0000		10.0506		20.0000		0.0000		0.0068		20.0000		0.0000		0.8270

		2012		44		3		29-Oct-12		4-Nov-12		33.3300		0.0000		8.3819		33.3300		0.0000		0.0102		33.3300		0.0000		0.9555

		2012		45		5		5-Nov-12		11-Nov-12		20.0000		0.0000		22.6077		20.0000		0.0000		0.0127		20.0000		0.0000		0.5434

		2012		46		5		12-Nov-12		18-Nov-12		20.0000		0.0000		11.9264		20.0000		0.0000		0.0124		22.0000		7.7850		0.7608

		2012		47		4		19-Nov-12		25-Nov-12		26.0000		6.0720		10.4387		25.0000		0.0000		0.0066		25.0000		0.0000		0.1024

		2012		48		5		26-Nov-12		2-Dec-12		20.0000		0.0000		7.2149		20.0000		0.0000		0.0057		20.0000		0.0000		0.3468

		2012		49		5		3-Dec-12		9-Dec-12		20.0000		0.0000		4.4157		20.0000		0.0000		0.0020		20.2000		2.0000		0.4370

		2012		50		5		10-Dec-12		16-Dec-12		20.8000		3.9389		6.4132		20.0000		0.0000		0.0075		20.0000		0.0000		0.5586

		2012		51		5		17-Dec-12		23-Dec-12		20.0000		0.0000		7.6220		20.0000		0.0000		0.0088		20.2000		2.0000		0.9689

		2012		52		4		24-Dec-12		30-Dec-12		25.0000		0.0000		10.2401		25.0000		0.0000		0.0120		50.2500		2.5000		1.8185

		2013		1		4		31-Dec-12		6-Jan-13		25.5000		3.5176		18.5115		25.0000		0.0000		0.0131		26.0000		4.9237		1.8698

		2013		2		5		7-Jan-13		13-Jan-13		20.0000		0.0000		6.8449		20.0000		0.0000		0.0041		20.0000		0.0000		0.1932

		2013		3		5		14-Jan-13		20-Jan-13		21.2000		4.7737		6.6283		20.0000		0.0000		0.0023		21.2000		4.7737		0.4753

		2013		4		4		21-Jan-13		27-Jan-13		50.2500		2.5000		4.5736		25.0000		0.0000		0.0031		25.0000		0.0000		0.2156

		2013		5		5		28-Jan-13		3-Feb-13		20.0000		0.0000		6.1637		20.0000		0.0000		0.0084		21.0000		4.3809		0.6178

		2013		6		5		4-Feb-13		10-Feb-13		20.0000		0.0000		8.2323		20.0000		0.0000		0.0051		20.6000		3.4289		0.6167

		2013		7		5		11-Feb-13		17-Feb-13		20.0000		0.0000		1.6182		22.0000		6.0302		0.0032		20.0000		0.0000		0.2193

		2013		8		4		18-Feb-13		24-Feb-13		25.0000		0.0000		11.8574		25.0000		0.0000		0.0117		25.0000		0.0000		1.2649

		2013		9		5		25-Feb-13		3-Mar-13		20.6000		3.4289		13.5352		20.0000		0.0000		0.0050		20.0000		0.0000		1.6980

		2013		10		5		4-Mar-13		10-Mar-13		20.2000		2.0000		9.5347		20.0000		0.0000		0.0033		20.8000		3.9389		0.5351

		2013		11		5		11-Mar-13		17-Mar-13		20.0000		0.0000		4.4376		20.0000		0.0000		0.0042		20.0000		0.0000		0.4092

		2013		12		5		18-Mar-13		24-Mar-13		20.0000		0.0000		5.4796		20.0000		0.0000		0.0067		20.0000		0.0000		0.6518

		2013		13		4		25-Mar-13		31-Mar-13		25.0000		0.0000		7.3436		25.0000		0.0000		0.0053		25.0000		0.0000		0.4763

		2013		14		5		1-Apr-13		7-Apr-13		20.0000		0.0000		6.9762		20.0000		0.0000		0.0073		20.0000		0.0000		0.5483

		2013		15		5		8-Apr-13		14-Apr-13		20.4000		2.8141		13.5338		20.0000		0.0000		0.0133		20.2000		2.0000		0.4651

		2013		16		5		15-Apr-13		21-Apr-13		20.0000		0.0000		12.0221		20.0000		0.0000		0.0117		20.0000		0.0000		1.5423

		2013		17		5		22-Apr-13		28-Apr-13		40.0000		0.0000		8.7955		20.0000		0.0000		0.0050		22.8000		7.5318		0.3668

		2013		18		5		29-Apr-13		5-May-13		20.0000		0.0000		11.4012		20.0000		0.0000		0.0079		20.2000		2.0000		0.5848

		2013		19		5		6-May-13		12-May-13		20.0000		0.0000		6.4855		20.0000		0.0000		0.0038		20.0000		0.0000		0.2178

		2013		20		5		13-May-13		19-May-13		20.0000		0.0000		12.4758		20.0000		0.0000		0.0067		20.0000		0.0000		0.2421

		2013		21		5		20-May-13		26-May-13		20.4000		2.8141		9.0386		20.0000		0.0000		0.0054		20.0000		0.0000		0.4461

		2013		22		4		27-May-13		2-Jun-13		25.0000		0.0000		12.7011		25.0000		0.0000		0.0095		25.0000		0.0000		0.8574

		2013		23		5		3-Jun-13		9-Jun-13		20.0000		0.0000		14.0340		20.0000		0.0000		0.0107		22.4000		6.5320		0.8478

		2013		24		5		10-Jun-13		16-Jun-13		20.0000		0.0000		11.5090		20.0000		0.0000		0.0110		20.0000		0.0000		1.1526

		2013		25		5		17-Jun-13		23-Jun-13		20.0000		0.0000		28.3993		20.0000		0.0000		0.0134		23.8000		9.2965		1.7442

		2013		26		5		24-Jun-13		30-Jun-13		20.0000		0.0000		16.1217		27.0000		9.5874		0.0057		20.2000		2.0000		1.4007

		2013		27		4		1-Jul-13		7-Jul-13		25.7500		5.5675		8.5545		25.0000		0.0000		0.0048		26.0000		6.0720		0.7303

		2013		28		5		8-Jul-13		14-Jul-13		22.8000		6.9747		16.7960		20.0000		0.0000		0.0054		20.0000		0.0000		0.3597

		2013		29		5		15-Jul-13		21-Jul-13		20.0000		0.0000		6.4369		20.0000		0.0000		0.0032		25.0000		8.7039		0.6847

		2013		30		5		22-Jul-13		28-Jul-13		20.0000		0.0000		3.4974		20.0000		0.0000		0.0028		20.0000		0.0000		0.3365

		2013		31		5		29-Jul-13		4-Aug-13		24.0000		10.6363		12.4183		20.4000		2.8141		0.0056		40.4000		2.8141		0.6217

		2013		32		5		5-Aug-13		11-Aug-13		20.0000		0.0000		6.5444		20.0000		0.0000		0.0037		20.0000		0.0000		0.5738

		2013		33		5		12-Aug-13		18-Aug-13		20.0000		0.0000		17.4221		20.0000		0.0000		0.0062		20.0000		0.0000		1.0443

		2013		34		5		19-Aug-13		25-Aug-13		20.0000		0.0000		8.3117		20.0000		0.0000		0.0060		20.2000		2.0000		0.7036

		2013		35		5		26-Aug-13		1-Sep-13		20.2000		2.0000		10.5066		20.4000		2.8141		0.0083		20.0000		0.0000		0.8174

		2013		36		4		2-Sep-13		8-Sep-13		25.2500		2.5000		7.3998		25.0000		0.0000		0.0049		25.2500		2.5000		0.3911

		2013		37		5		9-Sep-13		15-Sep-13		20.0000		0.0000		6.9063		20.0000		0.0000		0.0041		20.0000		0.0000		0.6890

		2013		38		5		16-Sep-13		22-Sep-13		20.4000		2.8141		11.7670		20.0000		0.0000		0.0078		20.4000		2.8141		0.6663

		2013		39		5		23-Sep-13		29-Sep-13		20.0000		0.0000		4.1996		21.2000		4.7737		0.0036		21.4000		6.5165		0.6125

		2013		40		5		30-Sep-13		6-Oct-13		20.0000		0.0000		7.3910		20.0000		0.0000		0.0081		20.0000		0.0000		0.7556

		2013		41		5		7-Oct-13		13-Oct-13		21.6000		5.4532		21.3176		20.0000		0.0000		0.0122		20.0000		0.0000		2.0647

		2013		42		5		14-Oct-13		20-Oct-13		20.0000		0.0000		18.3249		22.6000		6.7600		0.0079		20.0000		0.0000		2.2689

		2013		43		5		21-Oct-13		27-Oct-13		20.0000		0.0000		6.1597		20.2000		2.0000		0.0041		20.0000		0.0000		0.1332

		2013		44		5		28-Oct-13		3-Nov-13		20.0000		0.0000		5.5792		20.4000		2.8141		0.0047		20.2000		2.0000		0.2095

		2013		45		5		4-Nov-13		10-Nov-13		20.0000		0.0000		9.8247		20.0000		0.0000		0.0097		20.0000		0.0000		0.4828

		2013		46		5		11-Nov-13		17-Nov-13		20.0000		0.0000		12.6793		20.2000		2.0000		0.0050		20.0000		0.0000		0.2322

		2013		47		5		18-Nov-13		24-Nov-13		20.0000		0.0000		8.7683		20.0000		0.0000		0.0050		23.8000		7.8855		0.4945

		2013		48		4		25-Nov-13		1-Dec-13		25.0000		0.0000		2.3305		25.0000		0.0000		0.0022		26.5000		5.9671		0.4286

		2013		49		5		2-Dec-13		8-Dec-13		20.0000		0.0000		7.7083		20.4000		4.0000		0.0062		20.0000		0.0000		0.4877

		2013		50		5		9-Dec-13		15-Dec-13		20.4000		2.8141		15.6195		20.0000		0.0000		0.0064		20.8000		5.6282		1.0439

		2013		51		5		16-Dec-13		22-Dec-13		21.0000		5.2223		16.4005		20.0000		0.0000		0.0076		21.0000		5.9459		1.2190

		2013		52		4		23-Dec-13		29-Dec-13		25.0000		0.0000		6.7481		25.0000		0.0000		0.0025		25.2500		2.5000		0.3154

		2014		1		4		30-Dec-13		5-Jan-14		25.0000		0.0000		8.0994		25.0000		0.0000		0.0054		25.0000		0.0000		0.2883

		2014		2		5		6-Jan-14		12-Jan-14		21.0000		4.3809		5.8023		20.8000		3.9389		0.0071		21.0000		5.2223		0.4995

		2014		3		5		13-Jan-14		19-Jan-14		20.0000		0.0000		11.4508		20.0000		0.0000		0.0057		40.0000		0.0000		0.4155

		2014		4		4		20-Jan-14		26-Jan-14		27.2500		7.1906		25.5009		25.0000		0.0000		0.0092		33.2500		12.3373		2.5271

		2014		5		5		27-Jan-14		2-Feb-14		20.0000		0.0000		8.2914		20.0000		0.0000		0.0136		20.6000		3.4289		0.9339

		2014		6		5		3-Feb-14		9-Feb-14		20.2000		2.0000		21.7840		20.8000		3.9389		0.0067		20.0000		0.0000		2.3969

		2014		7		5		10-Feb-14		16-Feb-14		21.2000		4.7737		14.4918		20.0000		0.0000		0.0044		20.0000		0.0000		0.6141

		2014		8		4		17-Feb-14		23-Feb-14		25.0000		0.0000		5.4460		25.0000		0.0000		0.0063		25.0000		0.0000		0.6676

		2014		9		5		24-Feb-14		2-Mar-14		27.6000		10.1623		6.3271		20.2000		2.0000		0.0047		20.0000		0.0000		0.2594

		2014		10		5		3-Mar-14		9-Mar-14		25.0000		9.1563		13.5320		21.0000		5.9459		0.0066		20.4000		4.0000		0.8676

		2014		11		5		10-Mar-14		16-Mar-14		20.8000		3.9389		15.5153		20.0000		0.0000		0.0078		20.2000		2.0000		1.5118

		2014		12		5		17-Mar-14		23-Mar-14		20.0000		0.0000		6.2086		20.0000		0.0000		0.0063		20.0000		0.0000		0.4682

		2014		13		5		24-Mar-14		30-Mar-14		20.0000		0.0000		6.2546		20.0000		0.0000		0.0060		20.0000		0.0000		0.4245

		2014		14		5		31-Mar-14		6-Apr-14		20.0000		0.0000		11.2450		20.0000		0.0000		0.0085		22.2000		6.2893		0.4180

		2014		15		5		7-Apr-14		13-Apr-14		20.0000		0.0000		21.0856		20.0000		0.0000		0.0134		20.0000		0.0000		1.1910

		2014		16		4		14-Apr-14		20-Apr-14		25.0000		0.0000		16.3010		25.0000		0.0000		0.0039		25.0000		0.0000		1.2688

		2014		17		5		21-Apr-14		27-Apr-14		20.0000		0.0000		6.5294		20.0000		0.0000		0.0050		21.0000		6.5905		0.3619

		2014		18		5		28-Apr-14		4-May-14		21.6000		5.4532		5.9697		20.0000		0.0000		0.0024		20.0000		0.0000		0.4096

		2014		19		5		5-May-14		11-May-14		20.2000		2.0000		6.1300		20.0000		0.0000		0.0071		20.6000		3.4289		0.3155

		2014		20		5		12-May-14		18-May-14		21.2000		4.7737		11.6871		20.0000		0.0000		0.0057		20.8000		4.8576		0.4316

		2014		21		5		19-May-14		25-May-14		20.0000		0.0000		10.1931		20.0000		0.0000		0.0056		20.0000		0.0000		0.5967

		2014		22		4		26-May-14		1-Jun-14		25.0000		0.0000		6.5459		25.0000		0.0000		0.0027		25.0000		0.0000		0.1169

		2014		23		5		2-Jun-14		8-Jun-14		21.6000		6.1496		11.0969		20.0000		0.0000		0.0028		20.0000		0.0000		0.5163

		2014		24		5		9-Jun-14		15-Jun-14		21.6000		5.4532		9.2366		20.0000		0.0000		0.0040		20.0000		0.0000		0.6683

		2014		25		5		16-Jun-14		22-Jun-14		20.6000		4.4540		11.1932		20.6000		3.4289		0.0030		26.4000		9.3765		0.9387

		2014		26		5		23-Jun-14		29-Jun-14		20.0000		0.0000		4.9312		20.0000		0.0000		0.0042		20.0000		0.0000		0.4325

		2014		27		4		30-Jun-14		6-Jul-14		25.2500		2.5000		10.3264		25.0000		0.0000		0.0048		25.0000		0.0000		0.5283

		2014		28		5		7-Jul-14		13-Jul-14		20.0000		0.0000		5.8687		20.0000		0.0000		0.0053		20.0000		0.0000		0.4741

		2014		29		5		14-Jul-14		20-Jul-14		20.0000		0.0000		9.1765		20.0000		0.0000		0.0082		20.0000		0.0000		1.3331

		2014		30		5		21-Jul-14		27-Jul-14		20.0000		0.0000		6.0540		20.0000		0.0000		0.0036		20.0000		0.0000		0.5486

		2014		31		5		28-Jul-14		3-Aug-14		25.6000		9.0252		25.0263		20.0000		0.0000		0.0101		21.4000		5.1286		2.1760

		2014		32		5		4-Aug-14		10-Aug-14		40.0000		0.0000		11.3904		20.0000		0.0000		0.0081		20.2000		2.0000		0.7127

		2014		33		5		11-Aug-14		17-Aug-14		20.4000		2.8141		9.9782		20.0000		0.0000		0.0043		20.6000		3.4289		0.7888

		2014		34		5		18-Aug-14		24-Aug-14		20.0000		0.0000		7.9326		20.2000		2.0000		0.0028		21.4000		6.5165		0.3504

		2014		35		5		25-Aug-14		31-Aug-14		21.4000		5.1286		2.5326		20.0000		0.0000		0.0019		20.0000		0.0000		0.1805

		2014		36		4		1-Sep-14		7-Sep-14		25.0000		0.0000		4.2115		25.0000		0.0000		0.0035		25.0000		0.0000		0.2316

		2014		37		5		8-Sep-14		14-Sep-14		20.2000		2.0000		6.5905		20.0000		0.0000		0.0044		20.2000		2.0000		0.3576

		2014		38		5		15-Sep-14		21-Sep-14		20.2000		2.0000		11.0031		20.0000		0.0000		0.0059		20.2000		2.0000		0.8386

		2014		39		5		22-Sep-14		28-Sep-14		20.0000		0.0000		12.5901		20.0000		0.0000		0.0103		20.0000		0.0000		0.9712

		2014		40		5		29-Sep-14		5-Oct-14		40.0000		0.0000		14.9316		20.0000		0.0000		0.0087		20.0000		0.0000		0.8234

		2014		41		5		6-Oct-14		12-Oct-14		20.0000		0.0000		26.2625		20.0000		0.0000		0.0153		20.0000		0.0000		2.5261

		2014		42		5		13-Oct-14		19-Oct-14		22.6000		6.7600		10.3648		20.0000		0.0000		0.0082		20.0000		0.0000		1.7511

		2014		43		5		20-Oct-14		26-Oct-14		20.0000		0.0000		23.2086		20.0000		0.0000		0.0106		20.0000		0.0000		1.1265

		2014		44		5		27-Oct-14		2-Nov-14		20.0000		0.0000		20.5136		20.0000		0.0000		0.0063		20.0000		0.0000		0.7900

		2014		45		5		3-Nov-14		9-Nov-14		20.0000		0.0000		8.5517		20.0000		0.0000		0.0033		20.0000		0.0000		0.7365

		2014		46		5		10-Nov-14		16-Nov-14		20.0000		0.0000		0.7633		20.0000		0.0000		0.0006		20.4000		2.8141		0.4287

		2014		47		5		17-Nov-14		23-Nov-14		20.0000		0.0000		8.0147		20.0000		0.0000		0.0028		20.4000		4.0000		0.4536

		2014		48		4		24-Nov-14		30-Nov-14		25.0000		0.0000		2.6217		25.0000		0.0000		0.0040		25.0000		0.0000		0.5575

		2014		49		5		1-Dec-14		7-Dec-14		20.2000		2.0000		8.9907		20.0000		0.0000		0.0052		20.6000		3.4289		0.9302

		2014		50		5		8-Dec-14		14-Dec-14		24.0000		8.0403		24.4265		20.0000		0.0000		0.0094		20.6000		4.4540		3.0756

		2014		51		5		15-Dec-14		21-Dec-14		20.0000		0.0000		43.1901		20.4000		2.8141		0.0132		20.0000		0.0000		2.8980

		2014		52		4		22-Dec-14		28-Dec-14		26.2500		5.4761		4.2827		25.0000		0.0000		0.0015		25.0000		0.0000		0.3906

		2015		1		4		29-Dec-14		4-Jan-15		25.0000		0.0000		16.0895		25.0000		0.0000		0.0078		25.0000		0.0000		1.8614

		2015		2		5		5-Jan-15		11-Jan-15		20.0000		0.0000		22.9171		20.0000		0.0000		0.0129		20.0000		0.0000		1.6954

		2015		3		5		12-Jan-15		18-Jan-15		20.0000		0.0000		13.8957		20.0000		0.0000		0.0087		20.0000		0.0000		1.0391

		2015		4		4		19-Jan-15		25-Jan-15		25.0000		0.0000		18.4300		25.0000		0.0000		0.0085		25.0000		0.0000		1.6971

		2015		5		5		26-Jan-15		1-Feb-15		20.0000		0.0000		24.5312		26.6000		9.4516		0.0135		20.0000		0.0000		2.2593

		2015		6		5		2-Feb-15		8-Feb-15		20.0000		0.0000		16.0584		20.0000		0.0000		0.0090		20.0000		0.0000		1.0381

		2015		7		5		9-Feb-15		15-Feb-15		25.2000		8.8169		19.6241		20.0000		0.0000		0.0048		20.4000		2.8141		1.5455

		2015		8		4		16-Feb-15		22-Feb-15		26.0000		6.0720		5.7072		25.2500		2.5000		0.0034		25.0000		0.0000		0.6430

		2015		9		5		23-Feb-15		1-Mar-15		20.0000		0.0000		4.2499		20.2000		2.0000		0.0037		20.2000		2.0000		0.4449

		2015		10		5		2-Mar-15		8-Mar-15		20.2000		2.0000		17.2407		22.6000		6.7600		0.0070		20.2000		2.0000		0.7759

		2015		11		5		9-Mar-15		15-Mar-15		20.0000		0.0000		16.1343		20.0000		0.0000		0.0130		20.6000		3.4289		0.7831

		2015		12		5		16-Mar-15		22-Mar-15		20.0000		0.0000		13.6201		20.0000		0.0000		0.0077		22.4000		7.6700		1.1433

		2015		13		5		23-Mar-15		29-Mar-15		20.0000		0.0000		21.6968		20.0000		0.0000		0.0100		20.4000		2.8141		1.0863

		2015		14		4		30-Mar-15		5-Apr-15		25.0000		0.0000		11.3075		25.0000		0.0000		0.0070		25.0000		0.0000		0.3657

		2015		15		5		6-Apr-15		12-Apr-15		20.0000		0.0000		10.2853		20.2000		2.0000		0.0043		22.2000		6.2893		0.9827

		2015		16		5		13-Apr-15		19-Apr-15		20.8000		3.9389		10.3198		20.0000		0.0000		0.0078		20.4000		2.8141		0.6240

		2015		17		5		20-Apr-15		26-Apr-15		20.0000		0.0000		8.4836		22.0000		6.0302		0.0036		20.8000		3.9389		0.4536

		2015		18		5		27-Apr-15		3-May-15		20.0000		0.0000		11.2321		20.0000		0.0000		0.0079		20.0000		0.0000		0.8266

		2015		19		5		4-May-15		10-May-15		20.0000		0.0000		16.5109		20.0000		0.0000		0.0097		24.0000		8.0403		1.1510

		2015		20		5		11-May-15		17-May-15		21.6000		5.4532		11.7904		20.0000		0.0000		0.0052		26.2000		10.5198		0.7046

		2015		21		5		18-May-15		24-May-15		20.0000		0.0000		2.1093		20.8000		3.9389		0.0048		20.2000		2.0000		0.3876

		2015		22		4		25-May-15		31-May-15		25.0000		0.0000		9.5865		25.0000		0.0000		0.0065		25.0000		0.0000		0.3918

		2015		23		5		1-Jun-15		7-Jun-15		20.2000		2.0000		9.7540		20.0000		0.0000		0.0044		20.0000		0.0000		0.3865

		2015		24		5		8-Jun-15		14-Jun-15		22.0000		7.2474		13.7261		20.0000		0.0000		0.0073		20.0000		0.0000		0.9790

		2015		25		5		15-Jun-15		21-Jun-15		20.0000		0.0000		13.9339		20.0000		0.0000		0.0057		20.0000		0.0000		0.8384

		2015		26		5		22-Jun-15		28-Jun-15		20.6000		3.4289		10.9835		20.2000		2.0000		0.0089		20.0000		0.0000		0.8258

		2015		27		4		29-Jun-15		5-Jul-15		25.0000		0.0000		9.9145		25.0000		0.0000		0.0046		25.0000		0.0000		1.2711

		2015		28		5		6-Jul-15		12-Jul-15		20.4000		2.8141		15.3230		20.0000		0.0000		0.0117		20.4000		2.8141		1.7745

		2015		29		5		13-Jul-15		19-Jul-15		20.4000		2.8141		11.6203		20.0000		0.0000		0.0035		20.2000		2.0000		0.8449

		2015		30		5		20-Jul-15		26-Jul-15		20.2000		2.0000		18.7773		20.0000		0.0000		0.0031		21.4000		5.8638		0.6704

		2015		31		5		27-Jul-15		2-Aug-15		40.0000		0.0000		17.2489		20.2000		2.0000		0.0066		20.2000		2.0000		1.4671

		2015		32		5		3-Aug-15		9-Aug-15		20.2000		2.0000		9.5836		20.0000		0.0000		0.0078		20.0000		0.0000		0.5404

		2015		33		5		10-Aug-15		16-Aug-15		20.4000		4.0000		8.6282		20.2000		2.0000		0.0058		20.2000		2.0000		0.6298

		2015		34		5		17-Aug-15		23-Aug-15		21.2000		5.5560		54.8564		20.0000		0.0000		0.0158		20.8000		4.8576		6.1618

		2015		35		5		24-Aug-15		30-Aug-15		20.0000		0.0000		54.7531		20.0000		0.0000		0.0222		20.0000		0.0000		6.4316

		2015		36		5		31-Aug-15		6-Sep-15		20.6000		3.4289		23.7905		20.0000		0.0000		0.0228		20.0000		0.0000		2.2943

		2015		37		4		7-Sep-15		13-Sep-15		25.0000		0.0000		11.7448		26.2500		5.4761		0.0090		25.0000		0.0000		1.2566

		2015		38		5		14-Sep-15		20-Sep-15		20.0000		0.0000		18.8661		20.0000		0.0000		0.0114		20.0000		0.0000		1.2357

		2015		39		5		21-Sep-15		27-Sep-15		20.2000		2.0000		14.5138		20.4000		4.0000		0.0106		20.2000		2.0000		1.3971

		2015		40		5		28-Sep-15		4-Oct-15		21.8000		7.5719		29.3513		20.0000		0.0000		0.0087		20.0000		0.0000		2.8152

		2015		41		5		5-Oct-15		11-Oct-15		20.0000		0.0000		15.6093		20.6000		3.4289		0.0052		20.6000		3.4289		1.1177

		2015		42		5		12-Oct-15		18-Oct-15		20.0000		0.0000		15.5726		20.0000		0.0000		0.0086		20.4000		2.8141		1.2328

		2015		43		5		19-Oct-15		25-Oct-15		20.4000		2.8141		22.0034		20.0000		0.0000		0.0096		20.0000		0.0000		0.9602

		2015		44		5		26-Oct-15		1-Nov-15		21.0000		4.3809		10.8405		20.0000		0.0000		0.0080		20.0000		0.0000		0.4638

		2015		45		5		2-Nov-15		8-Nov-15		20.0000		0.0000		4.2288		20.4000		2.8141		0.0047		20.0000		0.0000		0.5573

		2015		46		5		9-Nov-15		15-Nov-15		21.2000		6.2410		25.5007		20.0000		0.0000		0.0115		20.0000		0.0000		1.9399

		2015		47		5		16-Nov-15		22-Nov-15		21.2000		6.2410		18.2469		20.0000		0.0000		0.0075		20.0000		0.0000		1.2992

		2015		48		4		23-Nov-15		29-Nov-15		25.0000		0.0000		1.4900		25.0000		0.0000		0.0027		25.0000		0.0000		0.3807

		2015		49		5		30-Nov-15		6-Dec-15		20.0000		0.0000		19.8062		20.0000		0.0000		0.0151		20.0000		0.0000		1.3815

		2015		50		5		7-Dec-15		13-Dec-15		20.2000		2.0000		24.1995		20.6000		3.4289		0.0096		20.4000		2.8141		3.1958

		2015		51		5		14-Dec-15		20-Dec-15		20.0000		0.0000		25.4057		20.4000		2.8141		0.0153		20.0000		0.0000		1.8888

		2015		52		4		21-Dec-15		27-Dec-15		25.0000		0.0000		20.2128		25.0000		0.0000		0.0073		25.0000		0.0000		1.4375

		2015		53		4		28-Dec-15		3-Jan-16		25.0000		0.0000		14.3456		25.0000		0.0000		0.0112		25.0000		0.0000		0.8837

		2016		1		5		4-Jan-16		10-Jan-16		21.4000		5.1286		42.4144		20.0000		0.0000		0.0108		20.0000		0.0000		3.2943

		2016		2		5		11-Jan-16		17-Jan-16		20.0000		0.0000		24.5671		20.0000		0.0000		0.0184		20.0000		0.0000		1.6800

		2016		3		4		18-Jan-16		24-Jan-16		25.0000		0.0000		20.5821		25.0000		0.0000		0.0165		25.2500		2.5000		2.3065

		2016		4		5		25-Jan-16		31-Jan-16		20.0000		0.0000		24.9552		20.0000		0.0000		0.0135		20.0000		0.0000		1.4481

		2016		5		5		1-Feb-16		7-Feb-16		20.6000		3.4289		21.4758		20.4000		2.8141		0.0115		20.4000		4.0000		1.2103

		2016		6		5		8-Feb-16		14-Feb-16		22.8000		8.5375		12.9990		21.2000		4.7737		0.0132		20.2000		2.0000		1.0237

		2016		7		4		15-Feb-16		21-Feb-16		25.0000		0.0000		13.3116		25.0000		0.0000		0.0104		25.0000		0.0000		1.5002

		2016		8		5		22-Feb-16		28-Feb-16		20.0000		0.0000		13.0775		20.0000		0.0000		0.0095		20.4000		2.8141		0.8203

		2016		9		5		29-Feb-16		6-Mar-16		20.2000		2.0000		26.8659		22.8000		8.5375		0.0093		20.2000		2.0000		1.5944

		2016		10		5		7-Mar-16		13-Mar-16		22.4000		6.5320		16.4717		20.0000		0.0000		0.0100		20.2000		2.0000		0.8663

		2016		11		5		14-Mar-16		20-Mar-16		20.0000		0.0000		14.2021		20.0000		0.0000		0.0035		21.6000		6.1496		1.3573

		2016		12		4		21-Mar-16		27-Mar-16		25.0000		0.0000		8.3378		25.0000		0.0000		0.0031		25.0000		0.0000		0.5266

		2016		13		5		28-Mar-16		3-Apr-16		20.0000		0.0000		13.2692		20.0000		0.0000		0.0052		20.0000		0.0000		0.7991

		2016		14		5		4-Apr-16		10-Apr-16		20.0000		0.0000		11.9502		20.0000		0.0000		0.0093		20.0000		0.0000		0.9013

		2016		15		5		11-Apr-16		17-Apr-16		23.0000		7.1774		17.9291		21.8000		7.0180		0.0052		20.6000		3.4289		1.1213

		2016		16		5		18-Apr-16		24-Apr-16		20.4000		2.8141		5.1636		20.0000		0.0000		0.0031		20.2000		2.0000		0.3070

		2016		17		5		25-Apr-16		1-May-16		20.2000		2.0000		12.3605		21.2000		4.7737		0.0066		20.4000		2.8141		0.8586

		2016		18		5		2-May-16		8-May-16		21.4000		5.1286		12.6759		20.0000		0.0000		0.0049		20.0000		0.0000		0.6525

		2016		19		5		9-May-16		15-May-16		22.2000		6.2893		13.6563		20.0000		0.0000		0.0101		20.0000		0.0000		0.5226

		2016		20		5		16-May-16		22-May-16		21.4000		5.1286		9.9066		20.0000		0.0000		0.0056		20.0000		0.0000		0.6419

		2016		21		5		23-May-16		29-May-16		22.4000		6.5320		20.0653		20.0000		0.0000		0.0059		20.0000		0.0000		1.0610

		2016		22		4		30-May-16		5-Jun-16		25.0000		0.0000		3.5590		25.0000		0.0000		0.0033		25.0000		0.0000		0.3781

		2016		23		5		6-Jun-16		12-Jun-16		20.2000		2.0000		8.8198		20.0000		0.0000		0.0056		23.0000		7.7198		1.3548

		2016		24		5		13-Jun-16		19-Jun-16		20.0000		0.0000		3.6077		22.4000		6.5320		0.0039		20.0000		0.0000		0.6937

		2016		25		5		20-Jun-16		26-Jun-16		20.0000		0.0000		27.5215		20.2000		2.0000		0.0196		21.4000		5.1286		3.4229

		2016		26		5		27-Jun-16		3-Jul-16		20.0000		0.0000		43.4770		20.2000		2.0000		0.0107		20.2000		2.0000		3.6283

		2016		27		4		4-Jul-16		10-Jul-16		25.0000		0.0000		17.9346		25.0000		0.0000		0.0068		25.0000		0.0000		1.0121

		2016		28		5		11-Jul-16		17-Jul-16		22.0000		6.0302		10.5230		20.0000		0.0000		0.0033		24.0000		8.0403		0.4062

		2016		29		5		18-Jul-16		24-Jul-16		20.0000		0.0000		4.9660		20.0000		0.0000		0.0040		20.0000		0.0000		0.3933

		2016		30		5		25-Jul-16		31-Jul-16		20.0000		0.0000		2.5865		27.8000		9.8041		0.0014		20.4000		4.0000		0.4616

		2016		31		5		1-Aug-16		7-Aug-16		20.8000		3.9389		9.7598		20.0000		0.0000		0.0055		20.0000		0.0000		0.7295

		2016		32		5		8-Aug-16		14-Aug-16		20.2000		2.0000		3.9184		20.0000		0.0000		0.0030		20.0000		0.0000		0.2158

		2016		33		5		15-Aug-16		21-Aug-16		20.0000		0.0000		4.5813		20.0000		0.0000		0.0031		20.0000		0.0000		0.5415

		2016		34		5		22-Aug-16		28-Aug-16		20.2000		2.0000		7.3432		21.0000		4.3809		0.0040		21.0000		5.9459		0.6911

		2016		35		5		29-Aug-16		4-Sep-16		24.8000		8.5847		4.6469		20.8000		3.9389		0.0029		21.2000		5.5560		0.6051

		2016		36		4		5-Sep-16		11-Sep-16		32.7500		12.1517		28.5170		25.5000		3.5176		0.0163		27.7500		8.6274		2.6835

		2016		37		5		12-Sep-16		18-Sep-16		21.0000		4.3809		14.0205		20.0000		0.0000		0.0090		20.4000		2.8141		1.3788

		2016		38		5		19-Sep-16		25-Sep-16		22.2000		6.2893		16.7368		20.0000		0.0000		0.0081		20.4000		2.8141		1.8156

		2016		39		5		26-Sep-16		2-Oct-16		20.0000		0.0000		10.8110		20.4000		2.8141		0.0074		20.0000		0.0000		0.8214

		2016		40		5		3-Oct-16		9-Oct-16		20.4000		2.8141		4.7995		20.0000		0.0000		0.0043		20.4000		2.8141		0.3612

		2016		41		5		10-Oct-16		16-Oct-16		20.0000		0.0000		12.9493		20.0000		0.0000		0.0054		20.0000		0.0000		1.2730

		2016		42		5		17-Oct-16		23-Oct-16		20.2000		2.0000		6.9614		20.0000		0.0000		0.0032		20.0000		0.0000		1.1620

		2016		43		5		24-Oct-16		30-Oct-16		20.0000		0.0000		9.5265		20.4000		2.8141		0.0015		20.0000		0.0000		1.3157

		2016		44		5		31-Oct-16		6-Nov-16		20.0000		0.0000		16.9929		22.0000		6.6667		0.0122		20.2000		2.0000		2.3325

		2016		45		5		7-Nov-16		13-Nov-16		20.0000		0.0000		16.4905		20.0000		0.0000		0.0049		29.4000		10.8078		2.3613

		2016		46		5		14-Nov-16		20-Nov-16		20.0000		0.0000		8.5965		20.0000		0.0000		0.0048		20.0000		0.0000		0.6033

		2016		47		4		21-Nov-16		27-Nov-16		25.0000		0.0000		6.3349		25.0000		0.0000		0.0040		25.0000		0.0000		0.0408

		2016		48		5		28-Nov-16		4-Dec-16		20.0000		0.0000		5.9730		20.0000		0.0000		0.0037		20.0000		0.0000		0.5522

		2016		49		5		5-Dec-16		11-Dec-16		20.6000		4.4540		23.3402		20.0000		0.0000		0.0053		20.0000		0.0000		0.3626

		2016		50		5		12-Dec-16		18-Dec-16		20.0000		0.0000		7.0490		20.0000		0.0000		0.0057		20.2000		2.0000		0.3542

		2016		51		5		19-Dec-16		25-Dec-16		20.0000		0.0000		3.7571		20.4000		2.8141		0.0026		20.0000		0.0000		0.1581

		2016		52		4		26-Dec-16		1-Jan-17		26.2500		5.4761		12.5154		25.0000		0.0000		0.0072		25.0000		0.0000		0.8584

		2017		1		4		2-Jan-17		8-Jan-17		25.0000		0.0000		7.9790		25.0000		0.0000		0.0042		25.0000		0.0000		0.6563

		2017		2		5		9-Jan-17		15-Jan-17		40.0000		0.0000		3.1224		20.0000		0.0000		0.0025		20.0000		0.0000		0.1585

		2017		3		4		16-Jan-17		22-Jan-17		25.0000		0.0000		3.7747		25.0000		0.0000		0.0034		25.0000		0.0000		0.5642

		2017		4		5		23-Jan-17		29-Jan-17		20.8000		3.9389		14.1896		23.6000		8.7062		0.0058		20.2000		2.0000		0.4856

		2017		5		5		30-Jan-17		5-Feb-17		21.0000		6.5905		7.8196		20.6000		3.4289		0.0036		20.2000		2.0000		0.4222

		2017		6		5		6-Feb-17		12-Feb-17		21.6000		6.7749		10.5964		20.4000		2.8141		0.0025		20.2000		2.0000		0.2825

		2017		7		5		13-Feb-17		19-Feb-17		20.2000		2.0000		9.6167		20.2000		2.0000		0.0028		20.0000		0.0000		0.5017

		2017		8		4		20-Feb-17		26-Feb-17		25.0000		0.0000		1.9734		25.0000		0.0000		0.0011		25.0000		0.0000		0.1258

		2017		9		5		27-Feb-17		5-Mar-17		20.0000		0.0000		12.5952		20.0000		0.0000		0.0077		20.0000		0.0000		0.7489

		2017		10		5		6-Mar-17		12-Mar-17		20.0000		0.0000		5.1551		20.6000		3.4289		0.0025		20.0000		0.0000		0.4066

		2017		11		5		13-Mar-17		19-Mar-17		20.0000		0.0000		7.6576		21.0000		4.3809		0.0047		20.0000		0.0000		0.4465

		2017		12		5		20-Mar-17		26-Mar-17		20.0000		0.0000		12.5961		21.4000		5.8638		0.0056		20.2000		2.0000		0.7125

		2017		13		5		27-Mar-17		2-Apr-17		20.0000		0.0000		10.0254		20.0000		0.0000		0.0038		20.0000		0.0000		0.5181

		2017		14		5		3-Apr-17		9-Apr-17		20.0000		0.0000		2.8348		20.0000		0.0000		0.0019		20.0000		0.0000		0.4509

		2017		15		4		10-Apr-17		16-Apr-17		25.0000		0.0000		12.6063		25.0000		0.0000		0.0067		25.0000		0.0000		0.8643

		2017		16		5		17-Apr-17		23-Apr-17		20.0000		0.0000		6.8173		20.4000		2.8141		0.0065		20.0000		0.0000		0.2913

		2017		17		5		24-Apr-17		30-Apr-17		20.4000		4.0000		6.1430		20.0000		0.0000		0.0030		20.0000		0.0000		0.2076

		2017		18		5		1-May-17		7-May-17		20.2000		2.0000		4.6340		20.0000		0.0000		0.0020		20.0000		0.0000		0.2222

		2017		19		5		8-May-17		14-May-17		20.0000		0.0000		3.6595		20.0000		0.0000		0.0028		20.0000		0.0000		0.3324

		2017		20		5		15-May-17		21-May-17		21.0000		4.3809		20.3027		20.2000		2.0000		0.0102		21.6000		6.7749		2.3466

		2017		21		5		22-May-17		28-May-17		20.0000		0.0000		9.7625		20.0000		0.0000		0.0021		21.4000		6.5165		0.4969

		2017		22		4		29-May-17		4-Jun-17		25.0000		0.0000		13.3478		25.0000		0.0000		0.0041		25.0000		0.0000		0.3371

		2017		23		5		5-Jun-17		11-Jun-17		20.0000		0.0000		2.5042		20.0000		0.0000		0.0016		20.0000		0.0000		0.2493

		2017		24		5		12-Jun-17		18-Jun-17		20.0000		0.0000		4.4130		20.0000		0.0000		0.0044		20.2000		2.0000		0.4427

		2017		25		5		19-Jun-17		25-Jun-17		20.6000		4.4540		7.7808		21.4000		5.1286		0.0032		20.0000		0.0000		0.3316

		2017		26		5		26-Jun-17		2-Jul-17		20.0000		0.0000		10.5692		20.0000		0.0000		0.0074		20.0000		0.0000		0.7061

		2017		27		4		3-Jul-17		9-Jul-17		25.2500		2.5000		10.0404		25.0000		0.0000		0.0066		25.2500		2.5000		0.6930

		2017		28		5		10-Jul-17		16-Jul-17		20.6000		3.4289		14.2162		20.0000		0.0000		0.0034		20.0000		0.0000		0.6670

		2017		29		5		17-Jul-17		23-Jul-17		21.8000		7.0180		7.3719		20.6000		3.4289		0.0026		20.0000		0.0000		0.2167

		2017		30		5		24-Jul-17		30-Jul-17		20.0000		0.0000		3.3793		20.4000		2.8141		0.0017		40.0000		0.0000		0.4019

		2017		31		5		31-Jul-17		6-Aug-17		20.0000		0.0000		3.2129		20.0000		0.0000		0.0018		20.0000		0.0000		0.1632

		2017		32		5		7-Aug-17		13-Aug-17		21.4000		5.1286		20.3872		20.2000		2.0000		0.0088		21.2000		4.7737		2.8408

		2017		33		5		14-Aug-17		20-Aug-17		21.6000		7.3471		21.1325		20.2000		2.0000		0.0071		20.2000		2.0000		1.6492

		2017		34		5		21-Aug-17		27-Aug-17		20.0000		0.0000		8.7865		20.0000		0.0000		0.0052		22.6000		6.7600		0.7833

		2017		35		5		28-Aug-17		3-Sep-17		20.8000		3.9389		14.5671		20.0000		0.0000		0.0052		20.0000		0.0000		0.6256

		2017		36		4		4-Sep-17		10-Sep-17		25.0000		0.0000		3.5948		25.5000		3.5176		0.0055		25.0000		0.0000		0.3423

		2017		37		5		11-Sep-17		17-Sep-17		20.0000		0.0000		4.6329		20.0000		0.0000		0.0016		20.2000		2.0000		0.2065

		2017		38		5		18-Sep-17		24-Sep-17		20.0000		0.0000		3.1323		20.0000		0.0000		0.0019		20.8000		4.8576		0.2743

		2017		39		5		25-Sep-17		1-Oct-17		24.0000		8.0403		9.5812		20.0000		0.0000		0.0018		20.6000		3.4289		0.3306

		2017		40		5		2-Oct-17		8-Oct-17		20.2000		2.0000		9.7977		20.0000		0.0000		0.0029		20.2000		2.0000		0.1851

		2017		41		5		9-Oct-17		15-Oct-17		20.0000		0.0000		3.9407		20.2000		2.0000		0.0016		20.0000		0.0000		0.2685

		2017		42		5		16-Oct-17		22-Oct-17		20.6000		4.4540		6.9792		22.6000		7.8650		0.0032		20.4000		2.8141		0.1527

		2017		43		5		23-Oct-17		29-Oct-17		20.0000		0.0000		9.3023		20.0000		0.0000		0.0050		21.6000		8.3750		0.6274

		2017		44		5		30-Oct-17		5-Nov-17		20.6000		3.4289		5.7239		20.0000		0.0000		0.0011		21.2000		4.7737		0.5163

		2017		45		5		6-Nov-17		12-Nov-17		20.6000		3.4289		4.9875		20.0000		0.0000		0.0021		20.2000		2.0000		0.7394

		2017		46		5		13-Nov-17		19-Nov-17		20.0000		0.0000		8.4272		20.0000		0.0000		0.0053		20.2000		2.0000		0.7085

		2017		47		4		20-Nov-17		26-Nov-17		20.8000		0.0000		8.9609		23.6000		0.0000		0.0033		20.2000		0.0000		0.4537

		2017		48		5		27-Nov-17		3-Dec-17		20.8000		3.9389		17.9790		20.0000		0.0000		0.0056		20.4000		2.8141		0.7071

		2017		49		5		4-Dec-17		10-Dec-17		23.2000		7.3691		9.0904		20.0000		0.0000		0.0036		20.2000		2.0000		0.8647

		2017		50		5		11-Dec-17		17-Dec-17		20.2000		2.0000		8.5904		20.0000		0.0000		0.0051		20.0000		0.0000		0.4915

		2017		51		5		18-Dec-17		24-Dec-17		20.0000		0.0000		4.1042		20.0000		0.0000		0.0019		20.0000		0.0000		0.2041

		2017		52		4		25-Dec-17		31-Dec-17		25.0000		0.0000		5.7804		25.2500		2.5000		0.0055		25.0000		0.0000		0.3901

		2018		1		4		1-Jan-18		7-Jan-18		25.0000		0.0000		19.8426		25.0000		0.0000		0.0024		25.2500		2.5000		0.2886

		2018		2		5		8-Jan-18		14-Jan-18		20.8000		5.6282		16.6652		21.6000		5.4532		0.0047		20.0000		0.0000		0.2504

		2018		3		4		15-Jan-18		21-Jan-18		25.0000		0.0000		14.5176		25.0000		0.0000		0.0049		25.0000		0.0000		0.4017

		2018		4		5		22-Jan-18		28-Jan-18		21.4000		8.1674		16.1441		20.0000		0.0000		0.0067		20.2000		2.0000		0.2535

		2018		5		5		29-Jan-18		4-Feb-18		22.0000		8.7617		33.3375		20.0000		0.0000		0.0175		21.6000		5.4532		1.6092

		2018		6		5		5-Feb-18		11-Feb-18		20.0000		0.0000		46.4135		20.6000		3.4289		0.0234		20.0000		0.0000		3.8791

		2018		7		5		12-Feb-18		18-Feb-18		20.6000		3.4289		36.2306		25.0000		0.0000		0.0081		22.0000		7.2474		3.2999

		2018		8		4		19-Feb-18		25-Feb-18		25.7500		4.2862		21.0875		20.8000		5.6282		0.0098		25.0000		0.0000		1.8232

		2018		9		5		26-Feb-18		4-Mar-18		20.0000		0.0000		41.1987		20.2000		2.0000		0.0114		20.0000		0.0000		2.4074

		2018		10		5		5-Mar-18		11-Mar-18		21.4000		5.8638		26.6838		20.6000		3.4289		0.0075		20.2000		2.0000		1.6575

		2018		11		5		12-Mar-18		18-Mar-18		20.6000		3.4289		14.9293		20.0000		0.0000		0.0062		20.0000		0.0000		0.6040

		2018		12		5		19-Mar-18		25-Mar-18		21.6000		7.8779		57.1501		25.0000		0.0000		0.0209		20.2000		2.0000		3.2205

		2018		13		4		26-Mar-18		1-Apr-18		25.0000		0.0000		24.8873		21.0000		5.2223		0.0163		25.0000		0.0000		1.3422

		2018		14		5		2-Apr-18		8-Apr-18		20.0000		0.0000		32.2339		20.0000		0.0000		0.0142		20.0000		0.0000		1.7488

		2018		15		5		9-Apr-18		15-Apr-18		20.0000		0.0000		20.2460		20.0000		0.0000		0.0090		20.4000		2.8141		1.7230

		2018		16		5		16-Apr-18		22-Apr-18		20.8000		3.9389		17.0340		20.0000		0.0000		0.0074		20.0000		0.0000		0.6707

		2018		17		5		23-Apr-18		29-Apr-18		20.4000		2.8141		17.6944		20.0000		0.0000		0.0093		20.4000		2.8141		1.1206

		2018		18		5		30-Apr-18		6-May-18		20.0000		0.0000		13.7474		20.0000		0.0000		0.0074		20.4000		2.8141		0.5089

		2018		19		5		7-May-18		13-May-18		22.6000		6.7600		26.6161		21.0000		4.3809		0.0048		22.4000		7.1237		0.9369

		2018		20		5		14-May-18		20-May-18		20.0000		0.0000		7.5758		20.0000		0.0000		0.0056		22.6000		6.7600		0.6320

		2018		21		5		21-May-18		27-May-18		20.0000		0.0000		5.2512		21.0000		4.3809		0.0054		20.6000		3.4289		0.3439

		2018		22		4		28-May-18		3-Jun-18		25.0000		0.0000		19.8585		25.0000		0.0000		0.0088		25.2500		2.5000		1.4674

		2018		23		5		4-Jun-18		10-Jun-18		21.0000		5.2223		14.6573		20.0000		0.0000		0.0036		20.0000		0.0000		0.4028

		2018		24		5		11-Jun-18		17-Jun-18		20.0000		0.0000		4.1092		20.0000		0.0000		0.0027		21.6000		5.4532		0.3667

		2018		25		5		18-Jun-18		24-Jun-18		20.0000		0.0000		9.5740		20.0000		0.0000		0.0065		20.0000		0.0000		0.8991

		2018		26		5		25-Jun-18		1-Jul-18		20.0000		0.0000		8.9232		20.0000		0.0000		0.0056		20.0000		0.0000		0.8355

		2018		27		4		2-Jul-18		8-Jul-18		25.0000		0.0000		19.6503		28.5000		8.7184		0.0068		25.0000		0.0000		1.1994

		2018		28		5		9-Jul-18		15-Jul-18		20.0000		0.0000		11.1826		20.0000		0.0000		0.0058		20.6000		3.4289		0.5347

		2018		29		5		16-Jul-18		22-Jul-18		20.0000		0.0000		6.7476		20.0000		0.0000		0.0031		21.0000		4.3809		0.4241

		2018		30		5		23-Jul-18		29-Jul-18		20.0000		0.0000		15.6392		20.0000		0.0000		0.0069		20.2000		2.0000		0.3454

		2018		31		5		30-Jul-18		5-Aug-18		20.4000		2.8141		14.3776		20.4000		2.8141		0.0025		20.0000		0.0000		0.9965

		2018		32		5		6-Aug-18		12-Aug-18		21.2000		5.5560		10.2579		20.0000		0.0000		0.0038		20.6000		3.4289		0.9498

		2018		33		5		13-Aug-18		19-Aug-18		20.0000		0.0000		13.5111		20.0000		0.0000		0.0061		20.0000		0.0000		0.9176

		2018		34		5		20-Aug-18		26-Aug-18		20.2000		2.0000		7.2326		20.0000		0.0000		0.0041		20.0000		0.0000		0.3203

		2018		35		5		27-Aug-18		2-Sep-18		20.8000		3.9389		6.9553		20.0000		0.0000		0.0037		20.2000		2.0000		0.5569

		2018		36		4		3-Sep-18		9-Sep-18		25.0000		0.0000		11.1043		25.2500		2.5000		0.0025		25.0000		0.0000		0.7790

		2018		37		5		10-Sep-18		16-Sep-18		20.6000		3.4289		11.8576		20.0000		0.0000		0.0042		20.0000		0.0000		0.8178

		2018		38		5		17-Sep-18		23-Sep-18		20.0000		0.0000		17.8685		20.0000		0.0000		0.0045		20.6000		3.4289		0.8766

		2018		39		5		24-Sep-18		30-Sep-18		20.0000		0.0000		4.8862		20.0000		0.0000		0.0029		20.0000		0.0000		0.2994

		2018		40		5		1-Oct-18		7-Oct-18		21.6000		7.3471		17.8750		20.0000		0.0000		0.0039		21.4000		5.1286		1.4678

		2018		41		5		8-Oct-18		14-Oct-18		21.4000		5.1286		69.9589		20.0000		0.0000		0.0183		21.2000		4.7737		4.1862

		2018		42		5		15-Oct-18		21-Oct-18		24.4000		8.3267		26.7791		20.0000		0.0000		0.0130		20.8000		3.9389		1.6843

		2018		43		5		22-Oct-18		28-Oct-18		20.0000		0.0000		45.7867		20.0000		0.0000		0.0183		20.2000		2.0000		2.4558

		2018		44		5		29-Oct-18		4-Nov-18		20.0000		0.0000		38.8987		22.0000		6.0302		0.0084		20.0000		0.0000		2.3602

		2018		45		5		5-Nov-18		11-Nov-18		20.6000		3.4289		32.4272		20.0000		0.0000		0.0155		22.8000		6.9747		1.7470

		2018		46		5		12-Nov-18		18-Nov-18		20.2000		2.0000		13.2039		20.0000		0.0000		0.0103		20.0000		0.0000		1.1424

		2018		47		4		19-Nov-18		25-Nov-18		25.0000		0.0000		25.6371		25.0000		0.0000		0.0143		25.0000		0.0000		1.0179

		2018		48		5		26-Nov-18		2-Dec-18		20.6000		4.4540		39.0244		20.0000		0.0000		0.0094		20.0000		0.0000		0.3811

		2018		49		4		3-Dec-18		9-Dec-18		25.7500		4.2862		64.7219		25.0000		0.0000		0.0169		25.0000		0.0000		2.8537

		2018		50		5		10-Dec-18		16-Dec-18		23.0000		9.1563		20.8481		20.0000		0.0000		0.0122		20.2000		2.0000		0.7117

		2018		51		5		17-Dec-18		23-Dec-18		40.0000		0.0000		55.3313		21.6000		5.4532		0.0102		40.0000		0.0000		2.3250

		2018		52		4		24-Dec-18		30-Dec-18		25.2500		2.5000		65.4946		25.2500		2.5000		0.0221		25.0000		0.0000		3.3694





Combined Annual

		S&P500 Raw Annual																S&P500 Rets Annual																VIX Annual

		Year		Work Days In Year		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw Input Std Dev				Year		Work Days In Year		Date From		Date To		Rets Comp rate Avg		Rets Comp Rate Std Dev		Returns Input Std Dev				Year		Work Days In Year		Date From		Date To		Comp rate Avg		Comp Rate Std Dev		Raw VIX Std Dev

		2000		252		1-Jan-00		31-Dec-00		6.9758		9.2007549295		55.9534				2000		252		1-Jan-00		31-Dec-00		1.1146		1.7751957752		0.0141				2000		252		1-Jan-00		31-Dec-00		7.103		8.7199505953		3.4143948266

		2001		247		1-Jan-01		31-Dec-01		8.8698		13.6272180091		86.9197				2001		247		1-Jan-01		31-Dec-01		2.3187		2.3771171977		0.0135				2001		247		1-Jan-01		31-Dec-01		7.2989		9.1559111441		4.7911213373

		2002		251		1-Jan-02		31-Dec-02		11.8479		14.5451027751		113.8643				2002		251		1-Jan-02		31-Dec-02		1.2812		2.6251019336		0.0164				2002		251		1-Jan-02		31-Dec-02		6.0334		11.5848426939		6.9242990379

		2003		251		1-Jan-03		31-Dec-03		10.5659		15.0620200729		78.5164				2003		251		1-Jan-03		31-Dec-03		0.7825		1.6975284321		0.0106				2003		251		1-Jan-03		31-Dec-03		11.9959		12.8640554812		5.2460638649

		2004		251		1-Jan-04		31-Dec-04		9.124		9.9945965199		31.3652				2004		251		1-Jan-04		31-Dec-04		1.6553		2.3421881572		0.007				2004		252		1-Jan-04		31-Dec-04		5.9636		7.8372962922		1.9154749341

		2005		252		1-Jan-05		31-Dec-05		7.3886		10.7469992072		29.6122				2005		252		1-Jan-05		31-Dec-05		0.8398		2.0074547833		0.0065				2005		252		1-Jan-05		31-Dec-05		5.2292		7.7647178827		1.4746755021

		2006		251		1-Jan-06		31-Dec-06		12.0555		13.068138938		51.3045				2006		251		1-Jan-06		31-Dec-06		0.9813		2.2685645597		0.0062				2006		250		1-Jan-06		31-Dec-06		8.956		9.4689532023		2.2567786104

		2007		250		1-Jan-07		31-Dec-07		7.624		11.2892289776		44.9051				2007		250		1-Jan-07		31-Dec-07		2.064		2.4299278785		0.0101				2007		250		1-Jan-07		31-Dec-07		8.924		10.9449598197		5.3641224326

		2008		252		1-Jan-08		31-Dec-08		14.2026		14.7928255625		190.7572				2008		252		1-Jan-08		31-Dec-08		2.2395		2.4766454076		0.0259				2008		252		1-Jan-08		31-Dec-08		13.4135		15.4325724254		16.4025307901

		2009		251		1-Jan-09		31-Dec-09		13.7177		15.3029333595		115.3142				2009		251		1-Jan-09		31-Dec-09		1.3731		2.0613743062		0.0171				2009		251		1-Jan-09		31-Dec-09		9.845		12.864071924		9.0743008421

		2010		251		1-Jan-10		31-Dec-10		11.964		11.8014805611		55.8179				2010		251		1-Jan-10		31-Dec-10		1.5407		2.7871542473		0.0114				2010		251		1-Jan-10		31-Dec-10		8.0089		11.0213578601		5.2750984082

		2011		252		1-Jan-11		31-Dec-11		8.2173		10.9212367353		62.5514				2011		252		1-Jan-11		31-Dec-11		1.799		2.8271742326		0.0147				2011		252		1-Jan-11		31-Dec-11		7.9994		12.2001797321		8.1398571851

		2012		249		1-Jan-12		31-Dec-12		11.554		11.5633877983		46.6256				2012		249		1-Jan-12		31-Dec-12		1.1671		2.4982431382		0.008				2012		249		1-Jan-12		31-Dec-12		6.4011		8.1220053869		2.548542084

		2013		251		1-Jan-13		31-Dec-13		14.5775		14.8847714447		98.5847				2013		251		1-Jan-13		31-Dec-13		1.1611		2.3913729183		0.0068				2013		251		1-Jan-13		31-Dec-13		6.7744		7.6477817897		1.7430305083

		2014		251		1-Jan-14		31-Dec-14		13.068		12.4919638815		79.5655				2014		251		1-Jan-14		31-Dec-14		1.2054		2.5498363663		0.0072				2014		251		1-Jan-14		31-Dec-14		6.8611		8.6366691689		2.6220778294

		2015		251		1-Jan-15		31-Dec-15		7.3988		9.2555070454		54.9847				2015		251		1-Jan-15		31-Dec-15		1.7996		2.5218839839		0.0098				2015		251		1-Jan-15		31-Dec-15		7.4431		8.913260544		4.342678005

		2016		252		1-Jan-16		31-Dec-16		15.4167		13.7893029874		101.4276				2016		252		1-Jan-16		31-Dec-16		2.1624		2.8079890069		0.0082				2016		252		1-Jan-16		31-Dec-16		7.6387		10.6031955022		3.9718530596

		2017		251		1-Jan-17		31-Dec-17		17.9318		17.2861590209		109.4172				2017		251		1-Jan-17		31-Dec-17		0.9978		2.3349628855		0.0042				2017		251		1-Jan-17		31-Dec-17		5.6523		7.9565704828		1.3561344855

		2018		250		1-Jan-18		31-Dec-18		9.952		10.2691504276		99.456				2018		250		1-Jan-18		31-Dec-18		1.512		3.1627018241		0.0108				2018		250		1-Jan-18		31-Dec-18		9.172		9.8999038869		5.0693259893





Combined Monthly

		S&P500 Raw Monthly																		S&P500 Rets Monthly																		VIX Monthly

		Year		Month		Work Days In Month		Date From		Date To		Comp Rate Avg		Comp Rate Std Dev		Raw Input Std Dev				Year		Month		Work Days In Month		Date From		Date To		Comp rate Avg		Comp Rate Std Dev		Returns Input Std Dev				Year		Month		Work Days In Month		Date From		Date To		Comp rate Avg		Comp Rate Std Dev		Raw VIX Std Dev

		2000		1		19		1-Jan-00		31-Jan-00		6.3133		3.5887976814		28.7933671395				2000		1		19		1-Jan-00		31-Jan-00		6.9984		3.1808263077		0.0168064122				2000		1		19		1-Jan-00		31-Jan-00		13.2657		5.9116437501		2.0316085581

		2000		2		19		1-Feb-00		29-Feb-00		14.7394		8.2956379946		32.3736805507				2000		2		19		1-Feb-00		29-Feb-00		5.8922		2.1539545872		0.0126517106				2000		2		19		1-Feb-00		29-Feb-00		6.5239		3.5199044107		1.3164718932

		2000		3		22		1-Mar-00		31-Mar-00		12.8643		7.4807512256		61.7528072937				2000		3		22		1-Mar-00		31-Mar-00		4.6863		1.363		0.0171027939				2000		3		22		1-Mar-00		31-Mar-00		4.9135		2.7918765186		1.5623814241

		2000		4		19		1-Apr-00		30-Apr-00		6.2602		5.78042307		41.1246316253				2000		4		19		1-Apr-00		30-Apr-00		5.7869		1.7560910994		0.0212598293				2000		4		19		1-Apr-00		30-Apr-00		5.5233		1.7347814784		2.114238281

		2000		5		21		1-May-00		31-May-00		5.2361		2.9885440849		27.7894305961				2000		5		21		1-May-00		31-May-00		4.9982		1.7096017494		0.0158093442				2000		5		21		1-May-00		31-May-00		7.3309		3.733089574		2.3949804652

		2000		6		21		1-Jun-00		30-Jun-00		4.9981		1.5694370702		13.0973094474				2000		6		21		1-Jun-00		30-Jun-00		6.3309		2.5369181554		0.0098923645				2000		6		21		1-Jun-00		30-Jun-00		5.4267		4.2821909938		0.9530247586

		2000		7		19		1-Jul-00		31-Jul-00		7.9996		4.4578963921		23.1385987233				2000		7		19		1-Jul-00		31-Jul-00		5.8397		1.6572360189		0.0103710333				2000		7		19		1-Jul-00		31-Jul-00		16.4216		3.4511985094		0.6281742783

		2000		8		22		1-Aug-00		31-Aug-00		8.5013		6.6710145905		22.5366980185				2000		8		22		1-Aug-00		31-Aug-00		4.8226		1.6865047353		0.006453366				2000		8		22		1-Aug-00		31-Aug-00		15.183		6.934302744		1.1546128078

		2000		9		20		1-Sep-00		30-Sep-00		9.2		7.545150292		27.9363968215				2000		9		20		1-Sep-00		30-Sep-00		5.45		2.3671787752		0.0086774573				2000		9		20		1-Sep-00		30-Sep-00		6.95		6.5479968407		1.2539826029

		2000		10		21		1-Oct-00		31-Oct-00		8.6181		5.929112168		30.2436045502				2000		10		21		1-Oct-00		31-Oct-00		4.9029		1.429		0.0166212792				2000		10		21		1-Oct-00		31-Oct-00		5.5695		3.5850588869		2.651408341

		2000		11		20		1-Nov-00		30-Nov-00		9.55		5.0299607405		36.8071776324				2000		11		20		1-Nov-00		30-Nov-00		5.05		0.5		0.0124920403				2000		11		20		1-Nov-00		30-Nov-00		5.6		3.2783341421		1.5656492684

		2000		12		20		1-Dec-00		31-Dec-00		5.7		4.6612522703		31.654682779				2000		12		20		1-Dec-00		31-Dec-00		5.3		2.110579412		0.0178448926				2000		12		20		1-Dec-00		31-Dec-00		5.95		3.8068916773		2.2442545943

		2001		1		20		1-Jan-01		31-Jan-01		7.35		5.9226921943		25.9856180668				2001		1		20		1-Jan-01		31-Jan-01		6.6		3.6153432853		0.0142392228				2001		1		20		1-Jan-01		31-Jan-01		13.45		7.2716066056		2.6530048009

		2001		2		18		1-Feb-01		28-Feb-01		7.4484		6.5688007177		40.2446292442				2001		2		18		1-Feb-01		28-Feb-01		5.8933		1.9047718149		0.010686796				2001		2		18		1-Feb-01		28-Feb-01		7.2264		7.993498813		2.2221261826

		2001		3		22		1-Mar-01		31-Mar-01		6.6401		7.3204129285		47.059132103				2001		3		22		1-Mar-01		31-Mar-01		4.7772		1.869375783		0.0184241206				2001		3		22		1-Mar-01		31-Mar-01		5.9127		4.3566954985		2.2643224286

		2001		4		19		1-Apr-01		30-Apr-01		7.103		6.321168141		49.2571531719				2001		4		19		1-Apr-01		30-Apr-01		5.4708		1.0379074519		0.0193823344				2001		4		19		1-Apr-01		30-Apr-01		9.4212		6.704438795		3.29213914

		2001		5		21		1-May-01		31-May-01		7.6172		8.1504127775		20.4377477442				2001		5		21		1-May-01		31-May-01		9.7585		1.0448346977		0.0107981746				2001		5		21		1-May-01		31-May-01		8.1886		6.2068705855		1.5806147086

		2001		6		21		1-Jun-01		30-Jun-01		5.9029		6.1710497601		24.458534074				2001		6		21		1-Jun-01		30-Jun-01		5.4744		2.6545491047		0.0088881718				2001		6		21		1-Jun-01		30-Jun-01		10.1869		3.8902119324		1.2123385509

		2001		7		20		1-Jul-01		31-Jul-01		6.1		3.7992556421		16.7929462009				2001		7		20		1-Jul-01		31-Jul-01		8		2.7524094128		0.0121081162				2001		7		20		1-Jul-01		31-Jul-01		6.55		3.3101466292		1.6390462567

		2001		8		22		1-Aug-01		31-Aug-01		6.549		6.37E+00		22.7300675489				2001		8		22		1-Aug-01		31-Aug-01		4.55		1.79E-15		0.0097542825				2001		8		22		1-Aug-01		31-Aug-01		4.868		1.9644646121		1.5134985702

		2001		9		15		1-Sep-01		30-Sep-01		10.7334		6.1311445732		52.6798314348				2001		9		15		1-Sep-01		30-Sep-01		6.8032		0.9370972589		0.0220120997				2001		9		15		1-Sep-01		30-Sep-01		8.336		6.0937313377		5.7986523886

		2001		10		22		1-Oct-01		31-Oct-01		5.7313		5.0291233959		17.0061957133				2001		10		22		1-Oct-01		31-Oct-01		4.7772		1.869375783		0.0123855524				2001		10		22		1-Oct-01		31-Oct-01		7.0942		6.0704489009		1.9369474914

		2001		11		20		1-Nov-01		30-Nov-01		6.9		6.8453331445		20.6330293462				2001		11		20		1-Nov-01		30-Nov-01		8.15		3.3070936919		0.0089716915				2001		11		20		1-Nov-01		30-Nov-01		6.85		6.6535856514		2.6761942243

		2001		12		19		1-Dec-01		31-Dec-01		7.4723		4.6840977172		13.7742623581				2001		12		19		1-Dec-01		31-Dec-01		5.5232		2.632		0.0097448779				2001		12		19		1-Dec-01		31-Dec-01		5.6286		2.7241931509		1.3818076558

		2002		1		20		1-Jan-02		31-Jan-02		7.25		5.6575238186		18.9249241395				2002		1		20		1-Jan-02		31-Jan-02		5.3		1.8559214543		0.0106414472				2002		1		20		1-Jan-02		31-Jan-02		5.45		3.185747934		1.0112051174

		2002		2		18		1-Feb-02		28-Feb-02		11.4434		2.0624567189		13.6204576046				2002		2		18		1-Feb-02		28-Feb-02		7.0037		3.7543415017		0.0121729658				2002		2		18		1-Feb-02		28-Feb-02		6.4487		4.4465725434		1.6299541876

		2002		3		20		1-Mar-02		31-Mar-02		5.95		4.8562674281		11.5417151421				2002		3		20		1-Mar-02		31-Mar-02		5.35		1.4659433478		0.0088580858				2002		3		20		1-Mar-02		31-Mar-02		5.55		3.6855573979		0.9473425435

		2002		4		21		1-Apr-02		30-Apr-02		6.4745		6.1860191627		20.133146136				2002		4		21		1-Apr-02		30-Apr-02		5.1887		2.2552034803		0.0103462238				2002		4		21		1-Apr-02		30-Apr-02		5.3316		3.0485786455		1.3887246633

		2002		5		21		1-May-02		31-May-02		5.2839		2.4310075622		15.6951510407				2002		5		21		1-May-02		31-May-02		5.4743		3.6054373234		0.014075372				2002		5		21		1-May-02		31-May-02		6.6646		4.8340311764		1.292888792

		2002		6		20		1-Jun-02		30-Jun-02		11.45		5.3321494898		22.8326928294				2002		6		20		1-Jun-02		30-Jun-02		5		0		0.0131869524				2002		6		20		1-Jun-02		30-Jun-02		5.7		4.0837198333		1.6718092941

		2002		7		21		1-Jul-02		31-Jul-02		6.1887		7.0177693159		53.6213336853				2002		7		21		1-Jul-02		31-Jul-02		5.141		2.5934620596		0.0269595301				2002		7		21		1-Jul-02		31-Jul-02		5.9505		6.2902994702		4.87464724

		2002		8		22		1-Aug-02		31-Aug-02		9.9082		4.4466924219		33.3890651314				2002		8		22		1-Aug-02		31-Aug-02		5.1406		3.3964773254		0.0221149221				2002		8		22		1-Aug-02		31-Aug-02		6.7312		7.7107730331		4.9643348778

		2002		9		19		1-Sep-02		30-Sep-02		9.9481		7.4024749745		28.6530659699				2002		9		19		1-Sep-02		30-Sep-02		5.7338		2.80921995		0.0173537991				2002		9		19		1-Sep-02		30-Sep-02		5.7866		2.3064990393		1.8537289746

		2002		10		22		1-Oct-02		31-Oct-02		5.5498		6.2152706987		40.9684472718				2002		10		22		1-Oct-02		31-Oct-02		5.2769		2.5604729263		0.0215459314				2002		10		22		1-Oct-02		31-Oct-02		5.4589		5.9555930584		3.4808037896

		2002		11		20		1-Nov-02		30-Nov-02		6.7		4.2770234151		18.6164378058				2002		11		20		1-Nov-02		30-Nov-02		5.7		2.4638804903		0.0146334321				2002		11		20		1-Nov-02		30-Nov-02		5.95		5.7601469538		2.713724378

		2002		12		20		1-Dec-02		31-Dec-02		5.65		3.1506773362		14.5235425576				2002		12		20		1-Dec-02		31-Dec-02		5.1		0.7035264707		0.0113841559				2002		12		20		1-Dec-02		31-Dec-02		5.25		2.0566472667		1.3969666386

		2003		1		20		1-Jan-03		31-Jan-03		11.85		6.3823857988		29.3586028412				2003		1		20		1-Jan-03		31-Jan-03		5.2		1.2143918127		0.0143536294				2003		1		20		1-Jan-03		31-Jan-03		7.35		8.541491129		3.204168502

		2003		2		18		1-Feb-03		28-Feb-03		6.2261		1.9773673422		10.9935568325				2003		2		18		1-Feb-03		28-Feb-03		6.1708		2.7226423143		0.0121310714				2003		2		18		1-Feb-03		28-Feb-03		7.8362		6.0174256686		1.3032789217

		2003		3		20		1-Mar-03		31-Mar-03		6.8		5.6192310484		27.9591606822				2003		3		20		1-Mar-03		31-Mar-03		5		0		0.0178325778				2003		3		20		1-Mar-03		31-Mar-03		6.2		3.4171285719		1.7577116553

		2003		4		20		1-Apr-03		30-Apr-03		5.85		4.9264796782		18.2735194951				2003		4		20		1-Apr-03		30-Apr-03		5.15		1.1135075168		0.0118397888				2003		4		20		1-Apr-03		30-Apr-03		12.45		10.9750635626		3.2547906392

		2003		5		21		1-May-03		31-May-03		5.8553		5.0133426932		12.8241000241				2003		5		21		1-May-03		31-May-03		5.5694		2.0367278273		0.0102440932				2003		5		21		1-May-03		31-May-03		5.3791		3.000985392		0.8437800436

		2003		6		20		1-Jun-03		30-Jun-03		6.8		5.4827553347		12.7748853121				2003		6		20		1-Jun-03		30-Jun-03		5.15		1.1135075168		0.0101929681				2003		6		20		1-Jun-03		30-Jun-03		6.95		3.8201353829		0.7246667111

		2003		7		21		1-Jul-03		31-Jul-03		5.1885		2.5409480355		8.3974961404				2003		7		21		1-Jul-03		31-Jul-03		4.8553		0.953		0.0099256061				2003		7		21		1-Jul-03		31-Jul-03		5.141		2.212276354		0.6063709379

		2003		8		21		1-Aug-03		31-Aug-03		12.3791		7.035048634		12.1161832353				2003		8		21		1-Aug-03		31-Aug-03		5.141		1.8761708802		0.0069688835				2003		8		21		1-Aug-03		31-Aug-03		7.7605		7.4661913235		1.3559888327

		2003		9		20		1-Sep-03		30-Sep-03		5.45		2.7611116192		11.0988920618				2003		9		20		1-Sep-03		30-Sep-03		5.35		1.7773831633		0.0093176686				2003		9		20		1-Sep-03		30-Sep-03		11.35		7.0658876071		1.4440261698

		2003		10		22		1-Oct-03		31-Oct-03		5.3677		3.4407142948		9.2326867575				2003		10		22		1-Oct-03		31-Oct-03		4.8224		1.0836219849		0.0064112709				2003		10		22		1-Oct-03		31-Oct-03		9.5023		8.5717817361		1.3317368147

		2003		11		19		1-Nov-03		30-Nov-03		8.5787		4.9442274585		8.5810310658				2003		11		19		1-Nov-03		30-Nov-03		5.4706		1.6595659771		0.0073517937				2003		11		19		1-Nov-03		30-Nov-03		11.3193		4.8111308767		1.0572495487

		2003		12		21		1-Dec-03		31-Dec-03		6.5222		6.37E+00		15.7482774719				2003		12		21		1-Dec-03		31-Dec-03		4.76		1.79E-15		0.0058834427				2003		12		21		1-Dec-03		31-Dec-03		4.9982		1.7096017494		0.5942438172

		2004		1		20		1-Jan-04		31-Jan-04		5.5		3.3709993123		10.9612998053				2004		1		20		1-Jan-04		31-Jan-04		5.3		1.8559214543		0.0070824795				2004		1		20		1-Jan-04		31-Jan-04		5.8		3.808549659		1.1754367609

		2004		2		19		1-Feb-04		29-Feb-04		6.2077		4.5749075952		8.2635842442				2004		2		19		1-Feb-04		29-Feb-04		6.1552		3.5141194221		0.0060955554				2004		2		19		1-Feb-04		29-Feb-04		6.5237		5.7039909217		0.9401256604

		2004		3		22		1-Mar-04		31-Mar-04		6.504		6.5952209511		21.3517918589				2004		3		22		1-Mar-04		31-Mar-04		5.3678		3.8418152748		0.0094157445				2004		3		22		1-Mar-04		31-Mar-04		6.4584		5.7115673378		2.3752763795

		2004		4		20		1-Apr-04		30-Apr-04		5.75		4.1666666667		9.7449554426				2004		4		20		1-Apr-04		30-Apr-04		5.25		1.647618422		0.0078946022				2004		4		20		1-Apr-04		30-Apr-04		5.2		2		0.8102657134

		2004		5		20		1-May-04		31-May-04		6.7		6.7502338156		13.2312525862				2004		5		20		1-May-04		31-May-04		7.7		4.6828722948		0.0068547578				2004		5		20		1-May-04		31-May-04		11		4.9746833816		1.4814342268

		2004		6		20		1-Jun-04		30-Jun-04		5.45		3.560090227		7.2378334211				2004		6		20		1-Jun-04		30-Jun-04		5		0		0.0062941719				2004		6		21		1-Jun-04		30-Jun-04		10.2347		4.1386892121		0.7578751625

		2004		7		21		1-Jul-04		31-Jul-04		6.665		7.2270460736		11.9195617928				2004		7		21		1-Jul-04		31-Jul-04		5.141		2.212276354		0.0057965146				2004		7		21		1-Jul-04		31-Jul-04		5.2362		4.3075697477		0.9072480629

		2004		8		21		1-Aug-04		31-Aug-04		11.0445		5.2386360656		15.2163564877				2004		8		21		1-Aug-04		31-Aug-04		5.5216		1.7538360381		0.0084437996				2004		8		21		1-Aug-04		31-Aug-04		5.9981		5.0481307061		1.455731693

		2004		9		20		1-Sep-04		30-Sep-04		5.35		3.0363953909		7.7184768064				2004		9		20		1-Sep-04		30-Sep-04		5.05		0.5		0.0060766271				2004		9		20		1-Sep-04		30-Sep-04		10.95		3.1538816872		0.4937341603

		2004		10		21		1-Oct-04		31-Oct-04		7.2365		6.6833957339		13.850801163				2004		10		21		1-Oct-04		31-Oct-04		5.4745		3.3422835522		0.0070660662				2004		10		21		1-Oct-04		31-Oct-04		5.2838		3.0938223817		1.0325816006

		2004		11		20		1-Nov-04		30-Nov-04		12.25		5.9192802593		16.5875875836				2004		11		20		1-Nov-04		30-Nov-04		8		4.0824829046		0.006411388				2004		11		20		1-Nov-04		30-Nov-04		15.65		6.3027571328		0.9840596634

		2004		12		21		1-Dec-04		31-Dec-04		9.4736		7.6728608074		10.7130544753				2004		12		21		1-Dec-04		31-Dec-04		5.1408		1.2978612399		0.0049501016				2004		12		21		1-Dec-04		31-Dec-04		5.4744		4.1934454193		0.6602423797

		2005		1		19		1-Jan-05		31-Jan-05		5.8393		2.7895556487		10.0331773899				2005		1		19		1-Jan-05		31-Jan-05		5.5233		1.7347814784		0.006418698				2005		1		19		1-Jan-05		31-Jan-05		6.5241		4.5594103143		0.6379086811

		2005		2		18		1-Feb-05		28-Feb-05		7.1145		3.9527329441		7.999962602				2005		2		18		1-Feb-05		28-Feb-05		5.7265		0.9515286744		0.0067753619				2005		2		18		1-Feb-05		28-Feb-05		6.0044		3.5026279658		0.4868536439

		2005		3		21		1-Mar-05		31-Mar-05		8.6179		9.3227141207		18.4257257401				2005		3		21		1-Mar-05		31-Mar-05		5.1887		1.8036358649		0.0063197144				2005		3		21		1-Mar-05		31-Mar-05		5.2839		3.6389727974		0.7302703348

		2005		4		21		1-Apr-05		30-Apr-05		9.9964		3.8591621323		16.4059673087				2005		4		21		1-Apr-05		30-Apr-05		5.1886		3.1815109872		0.0094942056				2005		4		21		1-Apr-05		30-Apr-05		6.3311		3.7103480452		1.6906711826

		2005		5		20		1-May-05		31-May-05		7.65		5.1470791953		13.9796737689				2005		5		20		1-May-05		31-May-05		5.2		2		0.0065086607				2005		5		20		1-May-05		31-May-05		6.6		6.8857927223		1.2219883495

		2005		6		21		1-Jun-05		30-Jun-05		6.8557		5.8359360869		7.7104880335				2005		6		21		1-Jun-05		30-Jun-05		5.2839		2.863628374		0.0047842129				2005		6		21		1-Jun-05		30-Jun-05		6.7129		4.4954678176		0.4757780595

		2005		7		20		1-Jul-05		31-Jul-05		5.95		5.4446248166		14.3117055882				2005		7		20		1-Jul-05		31-Jul-05		5.2		2		0.0055509331				2005		7		20		1-Jul-05		31-Jul-05		6.05		4.3978300434		0.6222192878

		2005		8		22		1-Aug-05		31-Aug-05		6.0038		6.0897665079		11.4111745187				2005		8		22		1-Aug-05		31-Aug-05		5.0949		1.8575255045		0.0057326566				2005		8		22		1-Aug-05		31-Aug-05		16.5924		5.1827080632		0.6939684487

		2005		9		20		1-Sep-05		30-Sep-05		11.6		5.3124591502		9.5753059591				2005		9		20		1-Sep-05		30-Sep-05		5.8		3.2349105806		0.0058726166				2005		9		20		1-Sep-05		30-Sep-05		5.3		2.5445525097		0.6228987837

		2005		10		20		1-Oct-05		31-Oct-05		5.8		3.6041502452		12.8185447897				2005		10		20		1-Oct-05		31-Oct-05		5.05		0.5		0.0097312697				2005		10		20		1-Oct-05		31-Oct-05		6.95		4.8144878159		1.0596140062

		2005		11		20		1-Nov-05		30-Nov-05		8.25		7.466254047		19.0537030798				2005		11		20		1-Nov-05		30-Nov-05		5.5		1.9462473604		0.0048823971				2005		11		20		1-Nov-05		30-Nov-05		8.65		7.1015363255		1.0906038887

		2005		12		21		1-Dec-05		31-Dec-05		5.7125		4.5410245306		6.0147881252				2005		12		21		1-Dec-05		31-Dec-05		4.8553		0.953		0.0052503209				2005		12		21		1-Dec-05		31-Dec-05		7.7607		5.0960967942		0.569991228

		2006		1		19		1-Jan-06		31-Jan-06		11.477		3.5379696569		10.0760934136				2006		1		19		1-Jan-06		31-Jan-06		5.9447		2.3257597672		0.0062628833				2006		1		19		1-Jan-06		31-Jan-06		6.9447		6.1639523027		1.0586867071

		2006		2		18		1-Feb-06		28-Feb-06		6.5598		5.0785603981		12.3339910794				2006		2		18		1-Feb-06		28-Feb-06		5.7266		1.2368869525		0.0061601621				2006		2		18		1-Feb-06		28-Feb-06		8.2246		4.3573014121		0.6715324879

		2006		3		22		1-Mar-06		31-Mar-06		5.9589		7.0378837635		11.0966431978				2006		3		22		1-Mar-06		31-Mar-06		5.2769		2.5608314997		0.0047583072				2006		3		22		1-Mar-06		31-Mar-06		5.7313		4.2163588713		0.5484865047

		2006		4		19		1-Apr-06		30-Apr-06		6.9978		5.3986132862		9.3464890678				2006		4		19		1-Apr-06		30-Apr-06		5.997		3.3478723833		0.0058032155				2006		4		19		1-Apr-06		30-Apr-06		13.5288		6.3135519274		0.5374718815

		2006		5		21		1-May-06		31-May-06		7.9984		7.4421921285		25.031795305				2006		5		21		1-May-06		31-May-06		5.2839		2.7823868451		0.0080995354				2006		5		20		1-May-06		31-May-06		16.25		5.7019844144		2.4977115842

		2006		6		21		1-Jun-06		30-Jun-06		10.8067		4.3803053385		16.3964516341				2006		6		21		1-Jun-06		30-Jun-06		4.8552		0.6697572001		0.0098359664				2006		6		21		1-Jun-06		30-Jun-06		10.5202		5.5526119034		2.5024473735

		2006		7		19		1-Jul-06		31-Jul-06		6.629		4.4023518737		14.9771627518				2006		7		19		1-Jul-06		31-Jul-06		5.418		1.1727434812		0.0087618498				2006		7		19		1-Jul-06		31-Jul-06		6.4184		4.3359504265		1.7607899609

		2006		8		22		1-Aug-06		31-Aug-06		5.7771		6.1238105083		13.6206987253				2006		8		22		1-Aug-06		31-Aug-06		4.9134		2.0089975489		0.0044517441				2006		8		22		1-Aug-06		31-Aug-06		17.366		9.0752200074		1.2691913777

		2006		9		20		1-Sep-06		30-Sep-06		7.75		6.2512624988		13.1503053697				2006		9		20		1-Sep-06		30-Sep-06		5.25		1.647618422		0.0050340108				2006		9		20		1-Sep-06		30-Sep-06		6.65		4.9774745128		0.756247488

		2006		10		21		1-Oct-06		31-Oct-06		6.8078		7.2980878331		15.283233063				2006		10		21		1-Oct-06		31-Oct-06		5.2363		2.9115841969		0.0043606935				2006		10		21		1-Oct-06		31-Oct-06		5.4268		4.5919806866		0.5635554648

		2006		11		20		1-Nov-06		30-Nov-06		7.8		7.1534409323		12.7870726661				2006		11		20		1-Nov-06		30-Nov-06		6.6		4.487918687		0.0051819204				2006		11		20		1-Nov-06		30-Nov-06		11.15		5.4055246711		0.6259149093

		2006		12		20		1-Dec-06		31-Dec-06		5.45		3.560090227		7.9889239115				2006		12		20		1-Dec-06		31-Dec-06		5.3		1.71446608		0.0042281751				2006		12		20		1-Dec-06		31-Dec-06		6.55		6.017440981		0.7063730563

		2007		1		19		1-Jan-07		31-Jan-07		6.1024		4.1469217304		7.9890675301				2007		1		19		1-Jan-07		31-Jan-07		5.7869		1.7560910994		0.0049287072				2007		1		19		1-Jan-07		31-Jan-07		5.8918		3.531513076		0.6637550454

		2007		2		18		1-Feb-07		28-Feb-07		6.9487		6.9000964208		13.7436446156				2007		2		18		1-Feb-07		28-Feb-07		11.6101		2.630226973		0.0092323366				2007		2		18		1-Feb-07		28-Feb-07		13.8883		7.9949519496		1.8912779682

		2007		3		22		1-Mar-07		31-Mar-07		7.0943		6.3399347183		19.6585931609				2007		3		22		1-Mar-07		31-Mar-07		5.8669		2.9794907351		0.0086685228				2007		3		22		1-Mar-07		31-Mar-07		7.8659		7.071742616		1.9937907943

		2007		4		19		1-Apr-07		30-Apr-07		8.261		8.2383991899		22.154154007				2007		4		19		1-Apr-07		30-Apr-07		5.4706		2.106		0.0052105288				2007		4		19		1-Apr-07		30-Apr-07		6.682		5.1219139021		0.6237820882

		2007		5		21		1-May-07		31-May-07		5.5695		5.0221427627		11.4299339039				2007		5		21		1-May-07		31-May-07		5.1887		2.0419408746		0.0056974682				2007		5		21		1-May-07		31-May-07		5.9984		3.6845817766		0.3851425215

		2007		6		21		1-Jun-07		30-Jun-07		5.8553		4.6335566667		15.4003439819				2007		6		21		1-Jun-07		30-Jun-07		9.7106		1.501931968		0.0088655376				2007		6		21		1-Jun-07		30-Jun-07		6.7595		3.7790697843		1.5529227436

		2007		7		20		1-Jul-07		31-Jul-07		8.2		6.0100925219		26.572554356				2007		7		20		1-Jul-07		31-Jul-07		5.4		2.8141058827		0.0108631809				2007		7		20		1-Jul-07		31-Jul-07		6.75		6.9404028643		2.4685535931

		2007		8		22		1-Aug-07		31-Aug-07		7.1854		6.7800866208		21.8897187316				2007		8		22		1-Aug-07		31-Aug-07		4.868		1.7393711856		0.0155879413				2007		8		22		1-Aug-07		31-Aug-07		6.5944		4.3982903749		3.0618900311

		2007		9		19		1-Sep-07		30-Sep-07		13.7392		5.64E+00		27.4373166834				2007		9		19		1-Sep-07		30-Sep-07		5.26		1.79E-15		0.0101007442				2007		9		19		1-Sep-07		30-Sep-07		6.6287		6.0606134728		3.4120601381

		2007		10		22		1-Oct-07		31-Oct-07		6.3222		6.2591624282		18.1226646801				2007		10		22		1-Oct-07		31-Oct-07		4.5954		0.454		0.0085027082				2007		10		22		1-Oct-07		31-Oct-07		5.3677		3.7870144567		1.733595031

		2007		11		20		1-Nov-07		30-Nov-07		6.65		4.497754771		31.6283037592				2007		11		20		1-Nov-07		30-Nov-07		5.2		1.5763402186		0.0160917688				2007		11		20		1-Nov-07		30-Nov-07		5.3		1.71446608		2.2726603933

		2007		12		19		1-Dec-07		31-Dec-07		6.3132		4.3632102629		19.4685360043				2007		12		19		1-Dec-07		31-Dec-07		8.7905		2.9053793281		0.0113614225				2007		12		19		1-Dec-07		31-Dec-07		7.9984		6.1468419616		1.8328793696

		2008		1		20		1-Jan-08		31-Jan-08		10.35		3.0363953909		41.1746523329				2008		1		20		1-Jan-08		31-Jan-08		5		0		0.0154770661				2008		1		20		1-Jan-08		31-Jan-08		5.55		3.0063065027		2.5704926827

		2008		2		19		1-Feb-08		29-Feb-08		6.313		5.0746134848		19.4389129392				2008		2		19		1-Feb-08		29-Feb-08		5.4181		0.9035236241		0.0129325218				2008		2		19		1-Feb-08		29-Feb-08		5.8391		4.3558508417		2.0102512135

		2008		3		19		1-Mar-08		31-Mar-08		5.7866		3.3038961451		22.9453723245				2008		3		19		1-Mar-08		31-Mar-08		5.4706		1.6595659771		0.0186160466				2008		3		19		1-Mar-08		31-Mar-08		8.3144		6.7827890214		2.0553631173

		2008		4		21		1-Apr-08		30-Apr-08		6.6172		7.5033737974		19.9171676964				2008		4		21		1-Apr-08		30-Apr-08		6.5691		3.3005038168		0.008947909				2008		4		21		1-Apr-08		30-Apr-08		7.5221		7.20119607		1.4305400246

		2008		5		21		1-May-08		31-May-08		6.0459		4.633791365		13.8450965705				2008		5		21		1-May-08		31-May-08		5.3314		2.3720153048		0.0085288647				2008		5		21		1-May-08		31-May-08		7.7121		4.6300141359		0.9963249135

		2008		6		20		1-Jun-08		30-Jun-08		13.3		5.9552201021		32.2850348703				2008		6		20		1-Jun-08		30-Jun-08		5		0		0.0126877819				2008		6		20		1-Jun-08		30-Jun-08		5.95		4.3632417751		1.4960132106

		2008		7		21		1-Jul-08		31-Jul-08		6.3794		5.0760084971		18.3286082136				2008		7		21		1-Jul-08		31-Jul-08		5.2838		2.8633108547		0.0149061905				2008		7		21		1-Jul-08		31-Jul-08		8.95		4.5045315007		2.1635979734

		2008		8		21		1-Aug-08		31-Aug-08		5.0934		2.5556857666		14.4626259389				2008		8		21		1-Aug-08		31-Aug-08		4.9504		0.9374647953		0.0130484239				2008		8		21		1-Aug-08		31-Aug-08		5.2362		2.6648348936		1.0492548376

		2008		9		20		1-Sep-08		30-Sep-08		6.4		5.1776520555		41.7214202085				2008		9		20		1-Sep-08		30-Sep-08		5.45		1.8929694486		0.0356251791				2008		9		20		1-Sep-08		30-Sep-08		8.35		8.5		6.5624346413

		2008		10		22		1-Oct-08		31-Oct-08		5.6405		5.0905879431		79.8729706583				2008		10		22		1-Oct-08		31-Oct-08		4.6408		0.6388020354		0.0515428843				2008		10		22		1-Oct-08		31-Oct-08		10.6834		7.5163743436		10.9327017787

		2008		11		19		1-Nov-08		30-Nov-08		5.997		5.1843748345		60.6743903026				2008		11		19		1-Nov-08		30-Nov-08		7.2614		4.0840455829		0.0492517152				2008		11		19		1-Nov-08		30-Nov-08		5.7864		4.3303291498		8.1794789937

		2008		12		21		1-Dec-08		31-Dec-08		5.0933		2.4641313978		22.5042316656				2008		12		21		1-Dec-08		31-Dec-08		6.4269		3.2026462212		0.023854647				2008		12		21		1-Dec-08		31-Dec-08		8.1412		8.7289023319		8.0119701519

		2009		1		20		1-Jan-09		31-Jan-09		7.05		6.7455559632		38.8742331757				2009		1		20		1-Jan-09		31-Jan-09		6.8		3.3724972014		0.0234133651				2009		1		20		1-Jan-09		31-Jan-09		8.45		5.6717891286		4.4127042669

		2009		2		19		1-Feb-09		28-Feb-09		8.3141		7.563045602		41.7482938896				2009		2		19		1-Feb-09		28-Feb-09		5.8395		2.4707416688		0.0247539915				2009		2		19		1-Feb-09		28-Feb-09		7.7879		6.1010988073		2.7404753717

		2009		3		21		1-Mar-09		31-Mar-09		9.5214		7.6581371551		50.8582910973				2009		3		21		1-Mar-09		31-Mar-09		4.8076		0.476		0.0290089382				2009		3		21		1-Mar-09		31-Mar-09		5.903		4.9798412818		3.8048000385

		2009		4		20		1-Apr-09		30-Apr-09		5.45		3.560090227		17.3425151154				2009		4		20		1-Apr-09		30-Apr-09		5.2		1.5763402186		0.0191998185				2009		4		20		1-Apr-09		30-Apr-09		6.25		4.5712651035		2.1425135263

		2009		5		20		1-May-09		31-May-09		5.45		2.0219752319		13.66300047				2009		5		20		1-May-09		31-May-09		5.25		1.486470975		0.0187516803				2009		5		20		1-May-09		31-May-09		5.8		3.3874396636		1.7945431907

		2009		6		21		1-Jun-09		30-Jun-09		6.8078		6.6755753477		17.0088574824				2009		6		21		1-Jun-09		30-Jun-09		4.9505		1.905		0.0118554216				2009		6		21		1-Jun-09		30-Jun-09		5.9028		3.5249397387		1.8838081997

		2009		7		21		1-Jul-09		31-Jul-09		11.0463		12.8583965143		38.7155320622				2009		7		21		1-Jul-09		31-Jul-09		9.6154		0.671164253		0.0132544744				2009		7		21		1-Jul-09		31-Jul-09		7.6654		6.8663770783		2.4941563131

		2009		8		20		1-Aug-09		31-Aug-09		9.6		5.889555899		14.6296166802				2009		8		20		1-Aug-09		31-Aug-09		5.3		3		0.0100820097				2009		8		20		1-Aug-09		31-Aug-09		7.35		5.2442850087		0.8055222235

		2009		9		20		1-Sep-09		30-Sep-09		6.8		7.3690589835		24.4400310965				2009		9		20		1-Sep-09		30-Sep-09		5.75		2.2890825651		0.0080963874				2009		9		20		1-Sep-09		30-Sep-09		7.7		5.6595320505		1.7187353827

		2009		10		22		1-Oct-09		31-Oct-09		5.277		4.319380918		22.1058476524				2009		10		22		1-Oct-09		31-Oct-09		5.5041		3.3743447086		0.0124955682				2009		10		22		1-Oct-09		31-Oct-09		7.8214		7.3106174372		2.7645492732

		2009		11		19		1-Nov-09		30-Nov-09		14.6343		7.6123988779		22.6359129347				2009		11		19		1-Nov-09		30-Nov-09		5.3654		0.7415169001		0.0100457739				2009		11		19		1-Nov-09		30-Nov-09		11.7929		6.2187736774		2.613137524

		2009		12		21		1-Dec-09		31-Dec-09		6.3318		5.7461246282		10.8274083431				2009		12		21		1-Dec-09		31-Dec-09		4.9029		1.429		0.0062782981				2009		12		21		1-Dec-09		31-Dec-09		5.4744		3.7919594146		1.1866730203

		2010		1		19		1-Jan-10		31-Jan-10		7.3663		6.7752646756		25.340757084				2010		1		19		1-Jan-10		31-Jan-10		5.8917		3.6864066583		0.0102043561				2010		1		19		1-Jan-10		31-Jan-10		7.2605		7.0892743535		3.1850223314

		2010		2		19		1-Feb-10		28-Feb-10		6.5235		5.9906211841		17.5308369579				2010		2		19		1-Feb-10		28-Feb-10		5.418		1.1727434812		0.0112123787				2010		2		19		1-Feb-10		28-Feb-10		8.9991		7.3422318043		2.4092737495

		2010		3		22		1-Mar-10		31-Mar-10		11.1391		10.7000659957		19.1148736143				2010		3		22		1-Mar-10		31-Mar-10		4.6863		1.363		0.0045026329				2010		3		22		1-Mar-10		31-Mar-10		5.4588		4.8334859495		0.7955335273

		2010		4		20		1-Apr-10		30-Apr-10		5.85		4.2076769665		11.4909771812				2010		4		20		1-Apr-10		30-Apr-10		5.25		2.0566472667		0.0096051352				2010		4		20		1-Apr-10		30-Apr-10		6.25		4.9936828781		1.8390933121

		2010		5		20		1-May-10		31-May-10		8.15		4.9059333279		40.0349476642				2010		5		20		1-May-10		31-May-10		5.05		0.5		0.0199631174				2010		5		20		1-May-10		31-May-10		5.9		4.6807147861		6.3377652337

		2010		6		21		1-Jun-10		30-Jun-10		8.0938		8.3592587971		23.1522423577				2010		6		21		1-Jun-10		30-Jun-10		9.663		1.0613927386		0.0162137395				2010		6		21		1-Jun-10		30-Jun-10		9.5227		6.8702948425		3.8290736167

		2010		7		21		1-Jul-10		31-Jul-10		8.2361		7.7721507358		27.477938848				2010		7		21		1-Jul-10		31-Jul-10		4.8553		0.953		0.0130217466				2010		7		21		1-Jul-10		31-Jul-10		6.1888		5.5613889479		2.508799751

		2010		8		21		1-Aug-10		31-Aug-10		7.9033		8.5412828804		28.6585260396				2010		8		21		1-Aug-10		31-Aug-10		5.2362		1.973655676		0.0100307738				2010		8		21		1-Aug-10		31-Aug-10		6.4268		7.6395114445		2.0114633384

		2010		9		20		1-Sep-10		30-Sep-10		7.35		6.569557893		20.7669269956				2010		9		20		1-Sep-10		30-Sep-10		10.15		1.1135075168		0.0082744167				2010		9		20		1-Sep-10		30-Sep-10		5.4		2.6285149627		0.860001683

		2010		10		21		1-Oct-10		31-Oct-10		11.522		4.3449271477		13.5593832737				2010		10		21		1-Oct-10		31-Oct-10		5.5695		3.1059006648		0.0070851132				2010		10		21		1-Oct-10		31-Oct-10		7.7127		7.5312659881		1.3070169598

		2010		11		20		1-Nov-10		30-Nov-10		9.2		6.2247469625		14.9369842919				2010		11		20		1-Nov-10		30-Nov-10		5.05		0.5		0.0095481201				2010		11		20		1-Nov-10		30-Nov-10		6.55		3.8068916773		1.5416371168

		2010		12		21		1-Dec-10		31-Dec-10		8.284		9.3699952028		15.4261358152				2010		12		21		1-Dec-10		31-Dec-10		5.7126		3.3850305103		0.0037321025				2010		12		21		1-Dec-10		31-Dec-10		7.9028		7.2019743477		1.2041299961

		2011		1		19		1-Jan-11		31-Jan-11		6.629		5.776877018		9.6804197084				2011		1		19		1-Jan-11		31-Jan-11		5.892		2.7274041382		0.0063834836				2011		1		19		1-Jan-11		31-Jan-11		5.6812		2.8668344842		1.0259894668

		2011		2		18		1-Feb-11		28-Feb-11		6.4487		4.1567330448		12.2704450703				2011		2		18		1-Feb-11		28-Feb-11		5.7822		2.222		0.0067801581				2011		2		18		1-Feb-11		28-Feb-11		8.226		10.9822995329		2.0482126753

		2011		3		22		1-Mar-11		31-Mar-11		5.3225		4.4775298419		18.5209458411				2011		3		22		1-Mar-11		31-Mar-11		4.9133		1.3966012533		0.0099839319				2011		3		22		1-Mar-11		31-Mar-11		5.8221		4.3366393671		2.9210270684

		2011		4		20		1-Apr-11		30-Apr-11		10.6		6.327748734		16.0744260764				2011		4		20		1-Apr-11		30-Apr-11		5.85		2.7574508796		0.0055732188				2011		4		20		1-Apr-11		30-Apr-11		5.85		4.8749514372		1.0426908509

		2011		5		20		1-May-11		31-May-11		6.3		4.6395314985		12.9182703747				2011		5		20		1-May-11		31-May-11		6.2		3.7009417311		0.006984017				2011		5		20		1-May-11		31-May-11		5.2		1.2143918127		0.9073006523

		2011		6		21		1-Jun-11		30-Jun-11		6.2363		4.4748594369		14.6004710459				2011		6		21		1-Jun-11		30-Jun-11		5.0933		2.4641313978		0.0094272574				2011		6		21		1-Jun-11		30-Jun-11		5.5696		4.4928578383		1.4664524735

		2011		7		20		1-Jul-11		31-Jul-11		6.35		5.7232028188		17.3109096952				2011		7		20		1-Jul-11		31-Jul-11		5		0		0.0090842386				2011		7		20		1-Jul-11		31-Jul-11		12.85		5.9567040578		2.6723592474

		2011		8		22		1-Aug-11		31-Aug-11		9.0013		5.703881481		45.102479597				2011		8		22		1-Aug-11		31-Aug-11		4.6409		0.909		0.0304203433				2011		8		22		1-Aug-11		31-Aug-11		6.2769		6.1546600059		6.4746661316

		2011		9		20		1-Sep-11		30-Sep-11		5.65		2.8118615998		24.4744650175				2011		9		20		1-Sep-11		30-Sep-11		5.55		2.45103565		0.0187174948				2011		9		20		1-Sep-11		30-Sep-11		7.85		5.3302547933		3.350573046

		2011		10		20		1-Oct-11		31-Oct-11		6.95		4.7084171352		48.6112288956				2011		10		20		1-Oct-11		31-Oct-11		5.45		1.6041297713		0.0172292003				2011		10		20		1-Oct-11		31-Oct-11		6.4		4.8241815132		4.8911422356

		2011		11		20		1-Nov-11		30-Nov-11		7		4.6601686361		34.6269619775				2011		11		20		1-Nov-11		30-Nov-11		6.95		2.5519847693		0.0189572605				2011		11		20		1-Nov-11		30-Nov-11		5.6		2.7779797906		2.0892025676

		2011		12		21		1-Dec-11		31-Dec-11		11.617		5.0810802757		18.4247263597				2011		12		21		1-Dec-11		31-Dec-11		9.8061		1.3243911466		0.01214334				2011		12		21		1-Dec-11		31-Dec-11		6.4745		6.5460567782		2.71596006

		2012		1		19		1-Jan-12		31-Jan-12		9.525		10.5193933938		16.6666384561				2012		1		19		1-Jan-12		31-Jan-12		5.6288		1.5444395407		0.004514721				2012		1		19		1-Jan-12		31-Jan-12		6.84		5.0472132525		1.4475207682

		2012		2		19		1-Feb-12		29-Feb-12		7.5241		7.2247136317		12.9343891548				2012		2		19		1-Feb-12		29-Feb-12		5.8922		2.5140797782		0.0052170283				2012		2		19		1-Feb-12		29-Feb-12		10.8457		2.2212723877		1.1309681202

		2012		3		22		1-Mar-12		31-Mar-12		7.3208		6.3253168851		21.1879828924				2012		3		22		1-Mar-12		31-Mar-12		4.7772		1.3510408109		0.0073039802				2012		3		22		1-Mar-12		31-Mar-12		7.5942		7.3668752445		1.6499240439

		2012		4		19		1-Apr-12		30-Apr-12		6.5238		4.2408384391		16.6336771402				2012		4		19		1-Apr-12		30-Apr-12		5.4706		2.106		0.0093107842				2012		4		19		1-Apr-12		30-Apr-12		14.3699		3.4957406969		1.4908843876

		2012		5		21		1-May-12		31-May-12		10.1418		10.30248439		32.0007267849				2012		5		21		1-May-12		31-May-12		5.1409		1.4642473814		0.0078635765				2012		5		21		1-May-12		31-May-12		6.9029		8.1044255643		2.3870766142

		2012		6		21		1-Jun-12		30-Jun-12		10.522		4.1901756189		23.3684962228				2012		6		21		1-Jun-12		30-Jun-12		5.1884		1.3690878184		0.0114262978				2012		6		21		1-Jun-12		30-Jun-12		6.6648		5.5817721888		2.7486085657

		2012		7		20		1-Jul-12		31-Jul-12		11.3		3.1478708533		15.4514260626				2012		7		20		1-Jul-12		31-Jul-12		7.8		4.1633319989		0.0089714706				2012		7		20		1-Jul-12		31-Jul-12		5.7		4.2651986111		1.2077922442

		2012		8		22		1-Aug-12		31-Aug-12		12.1359		8.6453348306		12.9443445757				2012		8		22		1-Aug-12		31-Aug-12		5.3678		2.9863140958		0.0057257644				2012		8		22		1-Aug-12		31-Aug-12		5.8677		4.8895505681		1.3741743684

		2012		9		19		1-Sep-12		30-Sep-12		10.4731		8.8997766054		18.4273445587				2012		9		19		1-Sep-12		30-Sep-12		5.5233		1.7347814784		0.0074451352				2012		9		19		1-Sep-12		30-Sep-12		6.8395		5.9147556239		1.2854587094

		2012		10		20		1-Oct-12		31-Oct-12		8.1		8.3114865145		17.4833699856				2012		10		20		1-Oct-12		31-Oct-12		5.15		1.1135075168		0.00688162				2012		10		20		1-Oct-12		31-Oct-12		7.35		6.3347287139		1.2927937923

		2012		11		20		1-Nov-12		30-Nov-12		7.85		7.0801686335		22.7568871935				2012		11		20		1-Nov-12		30-Nov-12		5.15		1.1135075168		0.0097012715				2012		11		20		1-Nov-12		30-Nov-12		6.9		6.104312104		1.3672687912

		2012		12		19		1-Dec-12		31-Dec-12		6.2602		4.9455571287		12.0758818404				2012		12		19		1-Dec-12		31-Dec-12		6.4715		2.9803214439		0.0074554331				2012		12		19		1-Dec-12		31-Dec-12		11.2141		3.7143277312		1.7561697423

		2013		1		20		1-Jan-13		31-Jan-13		16.3		5.4873592111		16.6598421914				2013		1		20		1-Jan-13		31-Jan-13		6.2		2.260776661		0.0034897469				2013		1		20		1-Jan-13		31-Jan-13		8.55		8.327118895		0.6440274185

		2013		2		18		1-Feb-13		28-Feb-13		6.2265		3.555008524		10.56190825				2013		2		18		1-Feb-13		28-Feb-13		7.2253		3.6594144409		0.0082140007				2013		2		18		1-Feb-13		28-Feb-13		7.1709		7.1189589091		1.7146661673

		2013		3		20		1-Mar-13		31-Mar-13		5.85		3.260956667		12.6757795982				2013		3		20		1-Mar-13		31-Mar-13		5.15		1.1135075168		0.0049032903				2013		3		20		1-Mar-13		31-Mar-13		10.4		2.6285149627		1.0562310104

		2013		4		21		1-Apr-13		30-Apr-13		9.7105		1.905		15.4807422764				2013		4		21		1-Apr-13		30-Apr-13		4.8553		0.953		0.0090779743				2013		4		21		1-Apr-13		30-Apr-13		6.4268		5.7585635625		1.4973552875

		2013		5		21		1-May-13		31-May-13		11.1873		6.815767349		23.1636692854				2013		5		21		1-May-13		31-May-13		4.9981		1.5694370702		0.0066542992				2013		5		21		1-May-13		31-May-13		5.522		2.849724424		0.7657675888

		2013		6		20		1-Jun-13		30-Jun-13		6.15		4.0110327646		21.8643643919				2013		6		20		1-Jun-13		30-Jun-13		11.05		2.4919060896		0.0108718621				2013		6		20		1-Jun-13		30-Jun-13		11.1		3.7321967967		1.3914939908

		2013		7		21		1-Jul-13		31-Jul-13		12.2851		11.6099720717		28.3395780373				2013		7		21		1-Jul-13		31-Jul-13		5.0457		2.0102144491		0.004365759				2013		7		21		1-Jul-13		31-Jul-13		12.0936		6.5783960036		1.2102126928

		2013		8		22		1-Aug-13		31-Aug-13		5.777		4.912959054		27.0571899687				2013		8		22		1-Aug-13		31-Aug-13		4.7771		1.4969418624		0.0059539159				2013		8		22		1-Aug-13		31-Aug-13		5.4133		3.6934121135		1.656039452

		2013		9		19		1-Sep-13		30-Sep-13		9.685		6.1568981597		23.4241832476				2013		9		19		1-Sep-13		30-Sep-13		6.1028		3.1503538618		0.0056192629				2013		9		19		1-Sep-13		30-Sep-13		7.9978		8.6436827612		0.9900519804

		2013		10		22		1-Oct-13		31-Oct-13		9.4565		6.2182922361		36.3964659962				2013		10		22		1-Oct-13		31-Oct-13		5.5036		2.2635792342		0.0078858557				2013		10		22		1-Oct-13		31-Oct-13		7.9587		9.7839089351		2.422579079

		2013		11		20		1-Nov-13		30-Nov-13		7.85		5.5620921142		17.6753443799				2013		11		20		1-Nov-13		30-Nov-13		5.3		1.8559214543		0.0057016006				2013		11		20		1-Nov-13		30-Nov-13		6.25		2.8757958933		0.463412968

		2013		12		20		1-Dec-13		31-Dec-13		11.25		6.9039221761		22.2563222006				2013		12		20		1-Dec-13		31-Dec-13		5.3		2.110579412		0.0060668594				2013		12		20		1-Dec-13		31-Dec-13		6.65		6.9287499419		1.1826437823

		2014		1		20		1-Jan-14		31-Jan-14		8.05		7.3476100698		23.747192521				2014		1		20		1-Jan-14		31-Jan-14		5.3		1.71446608		0.0079404028				2014		1		20		1-Jan-14		31-Jan-14		14.35		7.9663116442		1.9901676073

		2014		2		18		1-Feb-14		28-Feb-14		8.2811		7.5928597366		36.2800652198				2014		2		18		1-Feb-14		28-Feb-14		5.893		1.324692074		0.0053615125				2014		2		18		1-Feb-14		28-Feb-14		8.3919		7.2143861181		2.3188314755

		2014		3		20		1-Mar-14		31-Mar-14		7.75		5.6575238186		11.5491038044				2014		3		20		1-Mar-14		31-Mar-14		5.25		2.0566472667		0.0064936276				2014		3		20		1-Mar-14		31-Mar-14		5.75		3.4359213547		0.9443431301

		2014		4		20		1-Apr-14		30-Apr-14		6		5.1737488118		20.6411270347				2014		4		20		1-Apr-14		30-Apr-14		5.6		2.5898012872		0.0083457762				2014		4		20		1-Apr-14		30-Apr-14		8.3		6.0811017077		1.1863161689

		2014		5		21		1-May-14		31-May-14		5.4267		3.583372954		15.9317861971				2014		5		21		1-May-14		31-May-14		5.8549		2.330031211		0.0051627752				2014		5		21		1-May-14		31-May-14		6.7127		6.7042969569		0.7572424912

		2014		6		20		1-Jun-14		30-Jun-14		8.25		6.2107352482		12.9419714902				2014		6		20		1-Jun-14		30-Jun-14		5.25		1.647618422		0.0037322023				2014		6		20		1-Jun-14		30-Jun-14		8.8		3.8349798835		0.6251989157

		2014		7		21		1-Jul-14		31-Jul-14		5.379		2.92E+00		7.8166613565				2014		7		21		1-Jul-14		31-Jul-14		4.76		1.79E-15		0.0066733526				2014		7		21		1-Jul-14		31-Jul-14		4.9505		1.5016242889		0.9592216587

		2014		8		21		1-Aug-14		31-Aug-14		14		6.1983976424		32.1000697225				2014		8		21		1-Aug-14		31-Aug-14		4.9505		1.1569162904		0.0048100424				2014		8		21		1-Aug-14		31-Aug-14		8.6646		8.80902836		1.9958271945

		2014		9		20		1-Sep-14		30-Sep-14		5.65		2.9002786352		11.5928054368				2014		9		20		1-Sep-14		30-Sep-14		5.2		1.2143918127		0.0061262843				2014		9		20		1-Sep-14		30-Sep-14		5.8		3.4611844764		1.1936034561

		2014		10		22		1-Oct-14		31-Oct-14		15.3668		5.8060147983		40.8953321567				2014		10		22		1-Oct-14		31-Oct-14		4.6409		0.909		0.0113506486				2014		10		22		1-Oct-14		31-Oct-14		5.822		4.2883916601		3.7283261103

		2014		11		19		1-Nov-14		30-Nov-14		7.6817		8.5768727148		17.7287608701				2014		11		19		1-Nov-14		30-Nov-14		5.5759		1.9540132724		0.0031668349				2014		11		19		1-Nov-14		30-Nov-14		6.2079		4.4510128901		0.7694951637

		2014		12		21		1-Dec-14		31-Dec-14		8.8554		8.9546292322		34.2030828393				2014		12		21		1-Dec-14		31-Dec-14		5.4743		2.901551398		0.0098353513				2014		12		21		1-Dec-14		31-Dec-14		6.7126		7.6312258067		3.2097343756

		2015		1		20		1-Jan-15		31-Jan-15		5.3		2.110579412		21.9943464686				2015		1		20		1-Jan-15		31-Jan-15		7.85		3.5714213564		0.01118719				2015		1		20		1-Jan-15		31-Jan-15		5.35		2.5873624494		1.9365962408

		2015		2		19		1-Feb-15		28-Feb-15		13.4241		7.6053338666		29.1323295624				2015		2		19		1-Feb-15		28-Feb-15		5.5759		1.9540132724		0.0055873765				2015		2		19		1-Feb-15		28-Feb-15		6.524		4.4343152251		1.8184129704

		2015		3		21		1-Mar-15		31-Mar-15		5.4743		3.4096906625		22.5185419895				2015		3		21		1-Mar-15		31-Mar-15		5.3312		1.5546094901		0.0091100649				2015		3		21		1-Mar-15		31-Mar-15		5.8077		4.2588721073		1.128441403

		2015		4		20		1-Apr-15		30-Apr-15		5.65		3.8700481557		16.2528467061				2015		4		20		1-Apr-15		30-Apr-15		5.7		2.1343747458		0.0053896884				2015		4		20		1-Apr-15		30-Apr-15		6.6		4.373935657		0.8739059326

		2015		5		20		1-May-15		31-May-15		6.75		7.0487121827		15.0570407643				2015		5		20		1-May-15		31-May-15		5.35		1.4659433478		0.0063682666				2015		5		20		1-May-15		31-May-15		12.65		7.1582050117		0.8845056603

		2015		6		21		1-Jun-15		30-Jun-15		6.3793		5.3826740857		16.1699862326				2015		6		21		1-Jun-15		30-Jun-15		4.8076		0.476		0.0071768589				2015		6		21		1-Jun-15		30-Jun-15		6.1406		2.8145411812		1.3567039892

		2015		7		21		1-Jul-15		31-Jul-15		6.9031		5.5564547405		24.2470164389				2015		7		21		1-Jul-15		31-Jul-15		5.4267		3.2474826474		0.0074304358				2015		7		21		1-Jul-15		31-Jul-15		8.9984		8.0351793076		2.5095264209

		2015		8		20		1-Aug-15		31-Aug-15		8		11.0554159679		74.5621261609				2015		8		20		1-Aug-15		31-Aug-15		5.75		3.649754385		0.0172987478				2015		8		20		1-Aug-15		31-Aug-15		11.2		12.1671855431		8.8816710139

		2015		9		20		1-Sep-15		30-Sep-15		6.05		4.3978300434		29.8976122792				2015		9		20		1-Sep-15		30-Sep-15		5.2		0.9847319278		0.0129307046				2015		9		20		1-Sep-15		30-Sep-15		5.85		3.557251805		2.7411386416

		2015		10		22		1-Oct-15		31-Oct-15		8.2756		8.7475323297		43.8279980293				2015		10		22		1-Oct-15		31-Oct-15		5.3224		3.7133173168		0.0080761095				2015		10		22		1-Oct-15		31-Oct-15		10.7266		6.0791290943		2.2599167226

		2015		11		19		1-Nov-15		30-Nov-15		8.0509		8.1769495059		22.5502845122				2015		11		19		1-Nov-15		30-Nov-15		5.7338		3.0934775894		0.0073366775				2015		11		19		1-Nov-15		30-Nov-15		5.8918		4.2513240671		1.6321366902

		2015		12		21		1-Dec-15		31-Dec-15		5.1886		2.6298258267		25.4897538052				2015		12		21		1-Dec-15		31-Dec-15		5.6173		3.910817129		0.0116028424				2015		12		21		1-Dec-15		31-Dec-15		5.6173		3.730997336		2.586449948

		2016		1		19		1-Jan-16		31-Jan-16		8.3664		6.61E+00		46.3979581183				2016		1		19		1-Jan-16		31-Jan-16		5.26		3.910817129		0.0149329575				2016		1		19		1-Jan-16		31-Jan-16		5.5232		2.632		2.5042998111

		2016		2		19		1-Feb-16		29-Feb-16		15.0543		5.3425351027		37.2620941393				2016		2		19		1-Feb-16		29-Feb-16		10.9509		1.9330888534		0.0120192313				2016		2		19		1-Feb-16		29-Feb-16		6.3657		4.7499		2.714392655

		2016		3		21		1-Mar-16		31-Mar-16		9.1881		8.5949176543		27.4514263052				2016		3		21		1-Mar-16		31-Mar-16		5.2839		2.9424644021		0.0055804311				2016		3		21		1-Mar-16		31-Mar-16		5.9028		6.3172169873		1.6622920206

		2016		4		21		1-Apr-16		30-Apr-16		8.284		7.2153464395		19.4644331073				2016		4		21		1-Apr-16		30-Apr-16		5.3314		1.82644105		0.0064726715				2016		4		21		1-Apr-16		30-Apr-16		5.76		4.0216894284		1.0028782388

		2016		5		20		1-May-16		31-May-16		9.3		7.3519048586		17.3582986296				2016		5		20		1-May-16		31-May-16		5.1		1		0.0069925801				2016		5		20		1-May-16		31-May-16		5.4		2.2110831936		0.9198363699

		2016		6		21		1-Jun-16		30-Jun-16		6.0458		6.9966670536		29.7129441971				2016		6		21		1-Jun-16		30-Jun-16		6.8554		4.7054377355		0.0120474947				2016		6		21		1-Jun-16		30-Jun-16		10.1894		9.5971294972		3.5157265726

		2016		7		20		1-Jul-16		31-Jul-16		9.1		9.4382629801		28.9453018822				2016		7		20		1-Jul-16		31-Jul-16		10.05		0.5		0.0047074157				2016		7		20		1-Jul-16		31-Jul-16		7.05		5.463145577		1.0839026709

		2016		8		22		1-Aug-16		31-Aug-16		5.8673		3.7268715331		8.5612303906				2016		8		22		1-Aug-16		31-Aug-16		4.7771		1.1862233552		0.0036332996				2016		8		22		1-Aug-16		31-Aug-16		7.6837		4.7323845944		0.7673974966

		2016		9		20		1-Sep-16		30-Sep-16		14.95		5.2462107537		20.0815035608				2016		9		20		1-Sep-16		30-Sep-16		5.85		3.1022149142		0.0094211987				2016		9		20		1-Sep-16		30-Sep-16		7.4		6.0084116121		2.0908155045

		2016		10		20		1-Oct-16		31-Oct-16		6.75		5.3359368645		11.5210436639				2016		10		20		1-Oct-16		31-Oct-16		5.4		1.5374122296		0.0042414612				2016		10		20		1-Oct-16		31-Oct-16		6.4		4.7183287574		1.2866696096

		2016		11		20		1-Nov-16		30-Nov-16		12.5		8.7472939539		40.9018278417				2016		11		20		1-Nov-16		30-Nov-16		5.15		1.5		0.0065132952				2016		11		20		1-Nov-16		30-Nov-16		16.3		9.3371204438		3.3351829035

		2016		12		21		1-Dec-16		31-Dec-16		9.0927		6.8056902596		25.1116843132				2016		12		21		1-Dec-16		31-Dec-16		4.9505		1.1569162904		0.0051881396				2016		12		21		1-Dec-16		31-Dec-16		8.3318		5.5977889538		0.8995771493

		2017		1		19		1-Jan-17		31-Jan-17		11.7399		3.2469751254		11.081259587				2017		1		19		1-Jan-17		31-Jan-17		5.8921		2.1539839973		0.0037880848				2017		1		19		1-Jan-17		31-Jan-17		6.1028		2.9674541277		0.6330022218

		2017		2		18		1-Feb-17		28-Feb-17		10.3921		10.958660179		32.7833345395				2017		2		18		1-Feb-17		28-Feb-17		5.671		0.7809143825		0.0029682024				2017		2		18		1-Feb-17		28-Feb-17		6.6151		4.1545886753		0.4130090442

		2017		3		22		1-Mar-17		31-Mar-17		5.9133		5.7594684545		15.1094159527				2017		3		22		1-Mar-17		31-Mar-17		5.368		3.8423695866		0.004257782				2017		3		22		1-Mar-17		31-Mar-17		5.6404		4.9661217761		0.6353742463

		2017		4		19		1-Apr-17		30-Apr-17		7.4185		6.3529382966		17.5618334508				2017		4		19		1-Apr-17		30-Apr-17		5.5233		2.1657662721		0.004598511				2017		4		19		1-Apr-17		30-Apr-17		7.7344		6.627333562		1.8592477885

		2017		5		21		1-May-17		31-May-17		11.045		4.1677098088		14.1967189536				2017		5		21		1-May-17		31-May-17		5.0934		2.1678678349		0.0050044377				2017		5		21		1-May-17		31-May-17		8.1891		6.5309914008		1.497709839

		2017		6		21		1-Jun-17		30-Jun-17		5.2362		2.8315658587		7.2322768923				2017		6		21		1-Jun-17		30-Jun-17		5.522		2.4146137571		0.0044157825				2017		6		21		1-Jun-17		30-Jun-17		5.7598		3.6631125971		0.4807662535

		2017		7		19		1-Jul-17		31-Jul-17		10.4718		11.4564457072		22.2219913599				2017		7		19		1-Jul-17		31-Jul-17		5.6813		2.0738251658		0.0036396376				2017		7		19		1-Jul-17		31-Jul-17		11.5824		5.2357223113		0.8535635654

		2017		8		22		1-Aug-17		31-Aug-17		6.413		7.2533070827		18.1739516987				2017		8		22		1-Aug-17		31-Aug-17		5.0952		2.169046935		0.0059833687				2017		8		22		1-Aug-17		31-Aug-17		7.6854		7.9035486749		1.8154083771

		2017		9		20		1-Sep-17		30-Sep-17		8.8		6.1183611723		17.8434773281				2017		9		20		1-Sep-17		30-Sep-17		5.4		2.3224856068		0.0035925537				2017		9		20		1-Sep-17		30-Sep-17		7.6		8.571741216		0.8259387004

		2017		10		21		1-Oct-17		31-Oct-17		5.5221		3.751808263		13.034106377				2017		10		21		1-Oct-17		31-Oct-17		5.2838		2.2343949444		0.0030570484				2017		10		21		1-Oct-17		31-Oct-17		7.1412		7.0183245403		0.6138008053

		2017		11		20		1-Nov-17		30-Nov-17		6.75		6.7560298544		15.2223091477				2017		11		20		1-Nov-17		30-Nov-17		5.05		0.5		0.0040821884				2017		11		20		1-Nov-17		30-Nov-17		6.15		6.5464540483		0.9971764084

		2017		12		20		1-Dec-17		31-Dec-17		10.2		6.5102871199		20.4405812759				2017		12		20		1-Dec-17		31-Dec-17		5.15		1.5		0.0038893809				2017		12		20		1-Dec-17		31-Dec-17		5.65		3.5995931308		0.7027126013

		2018		1		20		1-Jan-18		31-Jan-18		7.4		8.571741216		50.5448710788				2018		1		20		1-Jan-18		31-Jan-18		6.1		4.0564202759		0.005595914				2018		1		20		1-Jan-18		31-Jan-18		11.85		6.4218298786		1.5116226033

		2018		2		18		1-Feb-18		28-Feb-18		7.1704		4.9487029053		58.4532659984				2018		2		18		1-Feb-18		28-Feb-18		6.7817		3.8332619374		0.0178150411				2018		2		18		1-Feb-18		28-Feb-18		6.893		6.0195074298		6.6046605648

		2018		3		21		1-Mar-18		31-Mar-18		7.3793		7.5792095021		58.3321691244				2018		3		21		1-Mar-18		31-Mar-18		5.141		1.8761708802		0.0132699139				2018		3		21		1-Mar-18		31-Mar-18		5.7124		5.2429913044		2.8596459155

		2018		4		20		1-Apr-18		30-Apr-18		11		3.2566947364		32.9843001569				2018		4		20		1-Apr-18		30-Apr-18		5.25		1.0952145678		0.0098261899				2018		4		20		1-Apr-18		30-Apr-18		5.95		4.8039861395		2.4587533748

		2018		5		21		1-May-18		31-May-18		6.951		6.5077657573		33.2273333983				2018		5		21		1-May-18		31-May-18		5.6647		2.6816429665		0.0066919102				2018		5		21		1-May-18		31-May-18		10.2374		10.0938858001		1.2811046201

		2018		6		21		1-Jun-18		30-Jun-18		5.9029		6.1706600166		26.5616315656				2018		6		21		1-Jun-18		30-Jun-18		4.8076		0.476		0.0050832129				2018		6		21		1-Jun-18		30-Jun-18		7.7124		5.6546050099		1.9572649771

		2018		7		20		1-Jul-18		31-Jul-18		6.25		6.1288768394		34.8625434498				2018		7		20		1-Jul-18		31-Jul-18		6.4		3.3393884397		0.0055731485				2018		7		20		1-Jul-18		31-Jul-18		6.75		6.2512624988		1.1845020051

		2018		8		22		1-Aug-18		31-Aug-18		6.2764		4.6480660733		27.4110753874				2018		8		22		1-Aug-18		31-Aug-18		5.2771		4.0711188483		0.0045035122				2018		8		22		1-Aug-18		31-Aug-18		5.413		3.6357935791		1.0451483459

		2018		9		19		1-Sep-18		30-Sep-18		7.3664		6.3044320662		17.1496247039				2018		9		19		1-Sep-18		30-Sep-18		5.3654		0.7415169001		0.0036147605				2018		9		19		1-Sep-18		30-Sep-18		6.629		4.6498086199		0.9717194021

		2018		10		22		1-Oct-18		31-Oct-18		17.5914		8.7787693875		92.596568262				2018		10		22		1-Oct-18		31-Oct-18		5.0043		2.5426115005		0.0144194361				2018		10		22		1-Oct-18		31-Oct-18		16.2739		8.0474387537		4.5082415391

		2018		11		20		1-Nov-18		30-Nov-18		6.05		4.3978300434		49.6298831748				2018		11		20		1-Nov-18		30-Nov-18		5.5		1.9462473604		0.0119577736				2018		11		20		1-Nov-18		30-Nov-18		6.45		5.6984403324		1.5555215744

		2018		12		18		1-Dec-18		31-Dec-18		19.8909		6.8908894758		113.6441340915				2018		12		18		1-Dec-18		31-Dec-18		6.615		4.6496204906		0.0188159012				2018		12		18		1-Dec-18		31-Dec-18		12.1103		5.3779483255		4.8133574018





Combined Weekly

		S&P500 Raw Weekly																		S&P500 Rets Weekly																		VIX Weekly

		Year		Work Week Num		Work Days In Week		Date From 		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw Input Std Dev				Year		Work Week Num		Work Days In Week		Date From 		Date To		Comp Rate Avg		Comp Rate Std Dev		Returns Input Std Dev				Year		Work Wk Num		Work Days In Week		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw VIX Std Dev

		2000		1		5		3-Jan-00		9-Jan-00		22		7.7849894416		26.068863228				2000		1		5		3-Jan-00		9-Jan-00		21.2		4.7736651315		0.0243471438				2000		1		5		3-Jan-00		9-Jan-00		20.2		2		2.1179187898

		2000		2		5		10-Jan-00		16-Jan-00		20		0		13.4553101042				2000		2		5		10-Jan-00		16-Jan-00		20.4		2.8141058827		0.0111538165				2000		2		5		10-Jan-00		16-Jan-00		20		0		1.2349210501

		2000		3		4		17-Jan-00		23-Jan-00		25		0		7.1757432832				2000		3		4		17-Jan-00		23-Jan-00		25		0		0.0128124976				2000		3		4		17-Jan-00		23-Jan-00		26.25		5.4760728389		0.4329260907

		2000		4		5		24-Jan-00		30-Jan-00		20.4		4		19.8594418351				2000		4		5		24-Jan-00		30-Jan-00		25		8.7038827978		0.0191063058				2000		4		5		24-Jan-00		30-Jan-00		26.6		9.869860253		1.293193721

		2000		5		5		31-Jan-00		6-Feb-00		20		0		12.6847763086				2000		5		5		31-Jan-00		6-Feb-00		20		0		0.0060779729				2000		5		5		31-Jan-00		6-Feb-00		20		0		1.3351142273

		2000		6		5		7-Feb-00		13-Feb-00		20.2		2		19.8880044248				2000		6		5		7-Feb-00		13-Feb-00		20		0		0.0153225271				2000		6		5		7-Feb-00		13-Feb-00		20.4		2.8141058827		1.1261571826

		2000		7		5		14-Feb-00		20-Feb-00		20		0		21.3465142353				2000		7		5		14-Feb-00		20-Feb-00		20		0		0.0158253708				2000		7		5		14-Feb-00		20-Feb-00		20.2		2		1.2489715769

		2000		8		4		21-Feb-00		27-Feb-00		25		0		11.6563126674				2000		8		4		21-Feb-00		27-Feb-00		25		0		0.0116762919				2000		8		4		21-Feb-00		27-Feb-00		25		0		0.8725202958

		2000		9		5		28-Feb-00		5-Mar-00		20.6		3.42893216		22.4297117681				2000		9		5		28-Feb-00		5-Mar-00		20		0		0.0124800702				2000		9		5		28-Feb-00		5-Mar-00		20		0		2.1128345889

		2000		10		5		6-Mar-00		12-Mar-00		20		0		19.8406645554				2000		10		5		6-Mar-00		12-Mar-00		20		0		0.0191294892				2000		10		5		6-Mar-00		12-Mar-00		20.4		2.8141058827		1.3804818

		2000		11		5		13-Mar-00		19-Mar-00		20		0		47.1810748076				2000		11		5		13-Mar-00		19-Mar-00		20		0		0.0253799738				2000		11		5		13-Mar-00		19-Mar-00		20		0		1.3033111678

		2000		12		5		20-Mar-00		26-Mar-00		20		0		29.2144527589				2000		12		5		20-Mar-00		26-Mar-00		20		0		0.0119098785				2000		12		5		20-Mar-00		26-Mar-00		20		0		0.7848120794

		2000		13		5		27-Mar-00		2-Apr-00		21.4		5.1286479995		13.3038272689				2000		13		5		27-Mar-00		2-Apr-00		20		0		0.0093520235				2000		13		5		27-Mar-00		2-Apr-00		20		0		0.5741341307

		2000		14		5		3-Apr-00		9-Apr-00		20		0		11.0160482933				2000		14		5		3-Apr-00		9-Apr-00		21.4		6.5164903487		0.0090639247				2000		14		5		3-Apr-00		9-Apr-00		20		0		1.9115438786

		2000		15		5		10-Apr-00		16-Apr-00		22.2		6.901910144		60.3463368399				2000		15		5		10-Apr-00		16-Apr-00		20.6		3.42893216		0.033573393				2000		15		5		10-Apr-00		16-Apr-00		20.2		2		2.8478360206

		2000		16		4		17-Apr-00		23-Apr-00		25		0		17.527856876				2000		16		4		17-Apr-00		23-Apr-00		25		0		0.0166345458				2000		16		4		17-Apr-00		23-Apr-00		25		0		1.4022481949

		2000		17		5		24-Apr-00		30-Apr-00		20		0		17.704679325				2000		17		5		24-Apr-00		30-Apr-00		20		0		0.0177087452				2000		17		5		24-Apr-00		30-Apr-00		20		0		0.8208714881

		2000		18		5		1-May-00		7-May-00		20		0		23.8712236804				2000		18		5		1-May-00		7-May-00		20		0		0.0144074371				2000		18		5		1-May-00		7-May-00		20		0		2.3505254732

		2000		19		5		8-May-00		14-May-00		20		0		16.2472253016				2000		19		5		8-May-00		14-May-00		20.2		2		0.0180791215				2000		19		5		8-May-00		14-May-00		20		0		1.4257173633

		2000		20		5		15-May-00		21-May-00		20		0		22.1940976388				2000		20		5		15-May-00		21-May-00		20		0		0.0112794692				2000		20		5		15-May-00		21-May-00		24.2		8.1872036148		0.6323606566

		2000		21		5		22-May-00		28-May-00		20		0		12.4106961932				2000		21		5		22-May-00		28-May-00		20.2		2		0.0213893749				2000		21		5		22-May-00		28-May-00		20.6		3.42893216		0.8162536371

		2000		22		4		29-May-00		4-Jun-00		26.75		6.4108099994		26.6426512695				2000		22		4		29-May-00		4-Jun-00		32.5		11.5141546618		0.0137216566				2000		22		4		29-May-00		4-Jun-00		28.75		8.9717570321		1.0533873931

		2000		23		5		5-Jun-00		11-Jun-00		20		0		6.2506599652				2000		23		5		5-Jun-00		11-Jun-00		20		0		0.0070170305				2000		23		5		5-Jun-00		11-Jun-00		20		0		0.3409545424

		2000		24		5		12-Jun-00		18-Jun-00		20.8		3.9389277113		12.2140484689				2000		24		5		12-Jun-00		18-Jun-00		20		0		0.0105865374				2000		24		5		12-Jun-00		18-Jun-00		20		0		0.7465922582

		2000		25		5		19-Jun-00		25-Jun-00		20.2		2		19.0992714521				2000		25		5		19-Jun-00		25-Jun-00		20		0		0.0105779825				2000		25		5		19-Jun-00		25-Jun-00		20.4		4		0.8174166624

		2000		26		5		26-Jun-00		2-Jul-00		20		0		5.45521127				2000		26		5		26-Jun-00		2-Jul-00		20		0		0.0078984012				2000		26		5		26-Jun-00		2-Jul-00		20.2		2		1.3010111452

		2000		27		4		3-Jul-00		9-Jul-00		25		0		14.3384622606				2000		27		4		3-Jul-00		9-Jul-00		25		0		0.0133846838				2000		27		4		3-Jul-00		9-Jul-00		25		0		0.9193974476

		2000		28		5		10-Jul-00		16-Jul-00		20		0		13.4749738404				2000		28		5		10-Jul-00		16-Jul-00		20		0		0.0039237106				2000		28		5		10-Jul-00		16-Jul-00		40		0		0.3803682426

		2000		29		5		17-Jul-00		23-Jul-00		20		0		12.2185289622				2000		29		5		17-Jul-00		23-Jul-00		20		0		0.0086762471				2000		29		5		17-Jul-00		23-Jul-00		20		0		0.3860440389

		2000		30		5		24-Jul-00		30-Jul-00		20.2		2		20.5714770982				2000		30		5		24-Jul-00		30-Jul-00		20		0		0.0128471468				2000		30		5		24-Jul-00		30-Jul-00		20.4		2.8141058827		0.5669479694

		2000		31		5		31-Jul-00		6-Aug-00		21.2		4.7736651315		12.9036866825				2000		31		5		31-Jul-00		6-Aug-00		20		0		0.0041942124				2000		31		5		31-Jul-00		6-Aug-00		25.2		8.8168800455		0.8295480697

		2000		32		5		7-Aug-00		13-Aug-00		20		0		8.6464171771				2000		32		5		7-Aug-00		13-Aug-00		20.6		3.42893216		0.0093645025				2000		32		5		7-Aug-00		13-Aug-00		23.2		7.3690589835		0.2749909089

		2000		33		5		14-Aug-00		20-Aug-00		20		0		6.4839979951				2000		33		5		14-Aug-00		20-Aug-00		20		0		0.0067292385				2000		33		5		14-Aug-00		20-Aug-00		21.2		5.5559595813		0.4130617387

		2000		34		5		21-Aug-00		27-Aug-00		20.4		2.8141058827		4.5496065764				2000		34		5		21-Aug-00		27-Aug-00		20		0		0.0031134921				2000		34		5		21-Aug-00		27-Aug-00		20.6		4.4540300671		0.3846166923

		2000		35		5		28-Aug-00		3-Sep-00		20		0		7.1031141058				2000		35		5		28-Aug-00		3-Sep-00		20.2		2		0.0072890878				2000		35		5		28-Aug-00		3-Sep-00		20		0		0.4894588849

		2000		36		4		4-Sep-00		10-Sep-00		25		0		6.9135157482				2000		36		4		4-Sep-00		10-Sep-00		25		0		0.0070776612				2000		36		4		4-Sep-00		10-Sep-00		25		0		0.9651381594

		2000		37		5		11-Sep-00		17-Sep-00		20		0		8.8644751678				2000		37		5		11-Sep-00		17-Sep-00		20		0		0.0064775053				2000		37		5		11-Sep-00		17-Sep-00		20		0		0.136821051

		2000		38		5		18-Sep-00		24-Sep-00		20		0		5.7010639358				2000		38		5		18-Sep-00		24-Sep-00		20.2		2		0.006920812				2000		38		5		18-Sep-00		24-Sep-00		20		0		0.4407607061

		2000		39		5		25-Sep-00		1-Oct-00		20		0		12.8539067991				2000		39		5		25-Sep-00		1-Oct-00		20		0		0.0139425243				2000		39		5		25-Sep-00		1-Oct-00		20		0		0.9895958771

		2000		40		5		2-Oct-00		8-Oct-00		20.2		2		11.6076022502				2000		40		5		2-Oct-00		8-Oct-00		20		0		0.0094207995				2000		40		5		2-Oct-00		8-Oct-00		20		0		0.6584223569

		2000		41		5		9-Oct-00		15-Oct-00		20		0		27.2414439779				2000		41		5		9-Oct-00		15-Oct-00		20.2		2		0.0226371649				2000		41		5		9-Oct-00		15-Oct-00		20		0		2.5451070704

		2000		42		5		16-Oct-00		22-Oct-00		20.4		2.8141058827		23.8499637316				2000		42		5		16-Oct-00		22-Oct-00		20		0		0.0194693156				2000		42		5		16-Oct-00		22-Oct-00		20		0		1.8639554716

		2000		43		5		23-Oct-00		29-Oct-00		22.6		8.3629775762		16.1740804994				2000		43		5		23-Oct-00		29-Oct-00		20		0		0.014926046				2000		43		5		23-Oct-00		29-Oct-00		20		0		1.737921172

		2000		44		5		30-Oct-00		5-Nov-00		20		0		12.8017740958				2000		44		5		30-Oct-00		5-Nov-00		20		0		0.0104195525				2000		44		5		30-Oct-00		5-Nov-00		20		0		0.7546323608

		2000		45		5		6-Nov-00		12-Nov-00		27.4		9.7047317419		27.3128773658				2000		45		5		6-Nov-00		12-Nov-00		20		0		0.0093014873				2000		45		5		6-Nov-00		12-Nov-00		20.2		2		1.6733588975

		2000		46		5		13-Nov-00		19-Nov-00		20		0		14.8523590719				2000		46		5		13-Nov-00		19-Nov-00		20		0		0.0163429069				2000		46		5		13-Nov-00		19-Nov-00		20		0		1.7068919122

		2000		47		4		20-Nov-00		26-Nov-00		25.25		2.5		11.0527055511				2000		47		4		20-Nov-00		26-Nov-00		25		0		0.014121803				2000		47		4		20-Nov-00		26-Nov-00		25		0		0.7786740867

		2000		48		5		27-Nov-00		3-Dec-00		20.2		2		15.5983011896				2000		48		5		27-Nov-00		3-Dec-00		20		0		0.0113232987				2000		48		5		27-Nov-00		3-Dec-00		20		0		1.0483653943

		2000		49		5		4-Dec-00		10-Dec-00		20		0		20.7144942009				2000		49		5		4-Dec-00		10-Dec-00		20		0		0.0219666384				2000		49		5		4-Dec-00		10-Dec-00		21.4		5.8637733912		1.9031211207

		2000		50		5		11-Dec-00		17-Dec-00		20.2		2		27.0811715035				2000		50		5		11-Dec-00		17-Dec-00		20.4		2.8141058827		0.0109891654				2000		50		5		11-Dec-00		17-Dec-00		20		0		1.2288734679

		2000		51		5		18-Dec-00		24-Dec-00		20		0		24.1000937758				2000		51		5		18-Dec-00		24-Dec-00		20		0		0.0216150341				2000		51		5		18-Dec-00		24-Dec-00		20.4		2.8141058827		1.9239360696

		2000		52		4		25-Dec-00		31-Dec-00		25		0		8.5324141758				2000		52		4		25-Dec-00		31-Dec-00		25		0		0.0172384626				2000		52		4		25-Dec-00		31-Dec-00		25		0		1.0309987068

		2001		1		4		1-Jan-01		7-Jan-01		25		0		29.8827542238				2001		1		4		1-Jan-01		7-Jan-01		25		0		0.0326048284				2001		1		4		1-Jan-01		7-Jan-01		25		0		1.572331072

		2001		2		5		8-Jan-01		14-Jan-01		20		0		12.6714868899				2001		2		5		8-Jan-01		14-Jan-01		21		4.3808582712		0.0067373228				2001		2		5		8-Jan-01		14-Jan-01		20		0		2.0312139228

		2001		3		4		15-Jan-01		21-Jan-01		25		0		10.2369701735				2001		3		4		15-Jan-01		21-Jan-01		25		0		0.0076331377				2001		3		4		15-Jan-01		21-Jan-01		25		0		1.0503491483

		2001		4		5		22-Jan-01		28-Jan-01		20		0		8.1123652531				2001		4		5		22-Jan-01		28-Jan-01		20		0		0.0070866881				2001		4		5		22-Jan-01		28-Jan-01		20		0		0.6391556931

		2001		5		5		29-Jan-01		4-Feb-01		20		0		9.8762239748				2001		5		5		29-Jan-01		4-Feb-01		20		0		0.0102864844				2001		5		5		29-Jan-01		4-Feb-01		20.8		3.9389277113		0.4136060928

		2001		6		5		5-Feb-01		11-Feb-01		20		0		16.1494721276				2001		6		5		5-Feb-01		11-Feb-01		20.4		2.8141058827		0.0095818902				2001		6		5		5-Feb-01		11-Feb-01		20		0		0.2950084745

		2001		7		5		12-Feb-01		18-Feb-01		20.2		2		11.1790621252				2001		7		5		12-Feb-01		18-Feb-01		20		0		0.0112520868				2001		7		5		12-Feb-01		18-Feb-01		20.2		2		0.7198958258

		2001		8		4		19-Feb-01		25-Feb-01		25		0		14.3753315904				2001		8		4		19-Feb-01		25-Feb-01		25.25		2.5		0.0148863018				2001		8		4		19-Feb-01		25-Feb-01		25		0		1.1222410614

		2001		9		5		26-Feb-01		4-Mar-01		20.4		2.8141058827		14.0226449003				2001		9		5		26-Feb-01		4-Mar-01		20		0		0.0078578821				2001		9		5		26-Feb-01		4-Mar-01		20		0		1.2017820102

		2001		10		5		5-Mar-01		11-Mar-01		20		0		13.3812432158				2001		10		5		5-Mar-01		11-Mar-01		20.4		2.8141058827		0.0235066864				2001		10		5		5-Mar-01		11-Mar-01		20.6		3.42893216		1.2366365675

		2001		11		5		12-Mar-01		18-Mar-01		20		0		17.3316107157				2001		11		5		12-Mar-01		18-Mar-01		20		0		0.0201362881				2001		11		5		12-Mar-01		18-Mar-01		20		0		1.1245221207

		2001		12		5		19-Mar-01		25-Mar-01		20		0		21.0233757993				2001		12		5		19-Mar-01		25-Mar-01		20		0		0.0187318105				2001		12		5		19-Mar-01		25-Mar-01		20		0		1.2102355143

		2001		13		5		26-Mar-01		1-Apr-01		20.2		2		13.5345070099				2001		13		5		26-Mar-01		1-Apr-01		20		0		0.0195976519				2001		13		5		26-Mar-01		1-Apr-01		20		0		0.851163909

		2001		14		5		2-Apr-01		8-Apr-01		20.6		3.42893216		22.0303710818				2001		14		5		2-Apr-01		8-Apr-01		20		0		0.0296794045				2001		14		5		2-Apr-01		8-Apr-01		20.4		2.8141058827		2.0072194698

		2001		15		4		9-Apr-01		15-Apr-01		25.75		4.2861651999		19.1519555137				2001		15		4		9-Apr-01		15-Apr-01		25		0		0.0144103718				2001		15		4		9-Apr-01		15-Apr-01		25.25		2.5		2.3976707447

		2001		16		5		16-Apr-01		22-Apr-01		20.4		2.8141058827		33.188554955				2001		16		5		16-Apr-01		22-Apr-01		20		0		0.0208629597				2001		16		5		16-Apr-01		22-Apr-01		23.2		7.3690589835		0.9583162317

		2001		17		5		23-Apr-01		29-Apr-01		20		0		15.8633335084				2001		17		5		23-Apr-01		29-Apr-01		20		0		0.0119333186				2001		17		5		23-Apr-01		29-Apr-01		20		0		1.8370846469

		2001		18		5		30-Apr-01		6-May-01		20.8		3.9389277113		9.7652511488				2001		18		5		30-Apr-01		6-May-01		20		0		0.0121849963				2001		18		5		30-Apr-01		6-May-01		21.6		5.4531984869		0.8467290003

		2001		19		5		7-May-01		13-May-01		20.8		3.9389277113		6.9063557684				2001		19		5		7-May-01		13-May-01		20		0		0.003915204				2001		19		5		7-May-01		13-May-01		20		0		0.4960040322

		2001		20		5		14-May-01		20-May-01		23.6		8.7062035238		21.6668744862				2001		20		5		14-May-01		20-May-01		40		0		0.0118383371				2001		20		5		14-May-01		20-May-01		20.6		4.4540300671		1.3790286436

		2001		21		5		21-May-01		27-May-01		20.4		2.8141058827		14.5385721445				2001		21		5		21-May-01		27-May-01		20		0		0.0074545658				2001		21		5		21-May-01		27-May-01		20		0		0.6452673864

		2001		22		4		28-May-01		3-Jun-01		25		0		8.3432627511				2001		22		4		28-May-01		3-Jun-01		25.25		2.5		0.0104550399				2001		22		4		28-May-01		3-Jun-01		25		0		0.5340646028

		2001		23		5		4-Jun-01		10-Jun-01		20		0		7.655679591				2001		23		5		4-Jun-01		10-Jun-01		20		0		0.0105812344				2001		23		5		4-Jun-01		10-Jun-01		20		0		0.7367971227

		2001		24		5		11-Jun-01		17-Jun-01		21.2		4.7736651315		19.265721632				2001		24		5		11-Jun-01		17-Jun-01		20		0		0.0072306071				2001		24		5		11-Jun-01		17-Jun-01		40		0		1.1505781156

		2001		25		5		18-Jun-01		24-Jun-01		20		0		11.2828484879				2001		25		5		18-Jun-01		24-Jun-01		20		0		0.008961743				2001		25		5		18-Jun-01		24-Jun-01		20		0		1.5865465641

		2001		26		5		25-Jun-01		1-Jul-01		20		0		6.0917649331				2001		26		5		25-Jun-01		1-Jul-01		20		0		0.0076931357				2001		26		5		25-Jun-01		1-Jul-01		20		0		0.8491937353

		2001		27		4		2-Jul-01		8-Jul-01		25.75		4.2861651999		21.2391719471				2001		27		4		2-Jul-01		8-Jul-01		25		0		0.0132525623				2001		27		4		2-Jul-01		8-Jul-01		26		4.9236596392		1.3265242805

		2001		28		5		9-Jul-01		15-Jul-01		21		4.3808582712		15.8007531466				2001		28		5		9-Jul-01		15-Jul-01		20		0		0.0151364937				2001		28		5		9-Jul-01		15-Jul-01		20		0		1.0973285743

		2001		29		5		16-Jul-01		22-Jul-01		20		0		5.1922759942				2001		29		5		16-Jul-01		22-Jul-01		20		0		0.0103891026				2001		29		5		16-Jul-01		22-Jul-01		20		0		0.4959132989

		2001		30		5		23-Jul-01		29-Jul-01		20		0		13.4820577064				2001		30		5		23-Jul-01		29-Jul-01		20		0		0.0123816229				2001		30		5		23-Jul-01		29-Jul-01		20		0		1.201798652

		2001		31		5		30-Jul-01		5-Aug-01		20		0		6.0182954397				2001		31		5		30-Jul-01		5-Aug-01		25		8.7038827978		0.0073967249				2001		31		5		30-Jul-01		5-Aug-01		20.2		2		1.1715161117

		2001		32		5		6-Aug-01		12-Aug-01		27.2		9.6483630265		9.6623211497				2001		32		5		6-Aug-01		12-Aug-01		20		0		0.0091846761				2001		32		5		6-Aug-01		12-Aug-01		20		0		0.712306114

		2001		33		5		13-Aug-01		19-Aug-01		20.2		2		11.230451015				2001		33		5		13-Aug-01		19-Aug-01		20		0		0.009613474				2001		33		5		13-Aug-01		19-Aug-01		22		6.6666666667		1.4153515464

		2001		34		5		20-Aug-01		26-Aug-01		20.2		2		10.671982009				2001		34		5		20-Aug-01		26-Aug-01		20		0		0.0122151869				2001		34		5		20-Aug-01		26-Aug-01		20.4		2.8141058827		1.6928526221

		2001		35		5		27-Aug-01		2-Sep-01		20		0		20.5929388383				2001		35		5		27-Aug-01		2-Sep-01		20.2		2		0.0092872956				2001		35		5		27-Aug-01		2-Sep-01		20		0		2.0174067513

		2001		36		4		3-Sep-01		9-Sep-01		27.5		7.5377836144		22.5637962232				2001		36		4		3-Sep-01		9-Sep-01		25		0		0.0138652751				2001		36		4		3-Sep-01		9-Sep-01		25		0		2.3556457006

		2001		38		5		17-Sep-01		23-Sep-01		20.2		2		31.4437656778				2001		38		5		17-Sep-01		23-Sep-01		20		0		0.0268597775				2001		38		5		17-Sep-01		23-Sep-01		20		0		1.8861124039

		2001		39		5		24-Sep-01		30-Sep-01		20.2		2		14.8277230214				2001		39		5		24-Sep-01		30-Sep-01		20		0		0.0108746377				2001		39		5		24-Sep-01		30-Sep-01		20		0		2.1620938925

		2001		40		5		1-Oct-01		7-Oct-01		20.4		2		15.0524194069				2001		40		5		1-Oct-01		7-Oct-01		20.2		0		0.0113409587				2001		40		5		1-Oct-01		7-Oct-01		20		0		0.8853530369

		2001		41		5		8-Oct-01		14-Oct-01		20.4		2.8141058827		17.7929345528				2001		41		5		8-Oct-01		14-Oct-01		20		0		0.0129446007				2001		41		5		8-Oct-01		14-Oct-01		21.6		6.7748793273		1.9366026954

		2001		42		5		15-Oct-01		21-Oct-01		20		0		12.0310494139				2001		42		5		15-Oct-01		21-Oct-01		20		0		0.0133708605				2001		42		5		15-Oct-01		21-Oct-01		20.4		2.8141058827		0.9957057798

		2001		43		5		22-Oct-01		28-Oct-01		22.2		6.2893207547		8.9867029549				2001		43		5		22-Oct-01		28-Oct-01		20.2		2		0.0139917686				2001		43		5		22-Oct-01		28-Oct-01		20.8		3.9389277113		1.6474009834

		2001		44		5		29-Oct-01		4-Nov-01		40		0		13.2167953756				2001		44		5		29-Oct-01		4-Nov-01		20		0		0.0152107966				2001		44		5		29-Oct-01		4-Nov-01		21		4.3808582712		1.2135196743

		2001		45		5		5-Nov-01		11-Nov-01		20		0		7.1373734665				2001		45		5		5-Nov-01		11-Nov-01		20.4		2.8141058827		0.0068596684				2001		45		5		5-Nov-01		11-Nov-01		20.2		2		1.0991906113

		2001		46		5		12-Nov-01		18-Nov-01		20.8		4.8575672508		9.9352292374				2001		46		5		12-Nov-01		18-Nov-01		20.4		2.8141058827		0.008711583				2001		46		5		12-Nov-01		18-Nov-01		21		4.3808582712		1.6585746893

		2001		47		4		19-Nov-01		25-Nov-01		25		0		6.6817830704				2001		47		4		19-Nov-01		25-Nov-01		25		0		0.0090100507				2001		47		4		19-Nov-01		25-Nov-01		25		0		0.5242454896

		2001		48		5		26-Nov-01		2-Dec-01		20		0		10.9578474163				2001		48		5		26-Nov-01		2-Dec-01		20		0		0.010582041				2001		48		5		26-Nov-01		2-Dec-01		20.4		2.8141058827		0.9491153776

		2001		49		5		3-Dec-01		9-Dec-01		20		0		16.754971501				2001		49		5		3-Dec-01		9-Dec-01		20.2		2		0.0155238181				2001		49		5		3-Dec-01		9-Dec-01		20		0		1.053911761

		2001		50		5		10-Dec-01		16-Dec-01		21.4		5.1286479995		9.314737248				2001		50		5		10-Dec-01		16-Dec-01		20.2		2		0.0094806651				2001		50		5		10-Dec-01		16-Dec-01		20		0		0.5250047619

		2001		51		5		17-Dec-01		23-Dec-01		20		0		5.6669100928				2001		51		5		17-Dec-01		23-Dec-01		20		0		0.0063919466				2001		51		5		17-Dec-01		23-Dec-01		20		0		0.7431352501

		2001		52		4		24-Dec-01		30-Dec-01		25		0		7.3997629467				2001		52		4		24-Dec-01		30-Dec-01		25.5		5		0.0081005028				2001		52		4		24-Dec-01		30-Dec-01		25		0		0.5756445663

		2002		1		4		31-Dec-01		6-Jan-02		25		0		10.8734857183				2002		1		4		31-Dec-01		6-Jan-02		25.5		5		0.0069359394				2002		1		4		31-Dec-01		6-Jan-02		25		0		1.4787043879

		2002		2		5		7-Jan-02		13-Jan-02		20.4		2.8141058827		7.2240549555				2002		2		5		7-Jan-02		13-Jan-02		20		0		0.0039350623				2002		2		5		7-Jan-02		13-Jan-02		20		0		0.312681947

		2002		3		5		14-Jan-02		20-Jan-02		20		0		8.0548823703				2002		3		5		14-Jan-02		20-Jan-02		20		0		0.0112984104				2002		3		5		14-Jan-02		20-Jan-02		20		0		0.5856193303

		2002		4		4		21-Jan-02		27-Jan-02		25		0		6.3360818597				2002		4		4		21-Jan-02		27-Jan-02		25		0		0.0035781004				2002		4		4		21-Jan-02		27-Jan-02		25		0		1.1942187125

		2002		5		5		28-Jan-02		3-Feb-02		20		0		13.1868904598				2002		5		5		28-Jan-02		3-Feb-02		20.6		3.42893216		0.0202252021				2002		5		5		28-Jan-02		3-Feb-02		20		0		1.5152326554

		2002		6		5		4-Feb-02		10-Feb-02		20		0		6.9063282575				2002		6		5		4-Feb-02		10-Feb-02		20		0		0.0103891613				2002		6		5		4-Feb-02		10-Feb-02		20		0		1.0532710952

		2002		7		5		11-Feb-02		17-Feb-02		20		0		5.9889498245				2002		7		5		11-Feb-02		17-Feb-02		20		0		0.0108067792				2002		7		5		11-Feb-02		17-Feb-02		20.2		2		0.5446742146

		2002		8		4		18-Feb-02		24-Feb-02		25		0		7.6245453416				2002		8		4		18-Feb-02		24-Feb-02		25		0		0.0149157132				2002		8		4		18-Feb-02		24-Feb-02		25		0		0.8275415397

		2002		9		5		25-Feb-02		3-Mar-02		25.4		11.6705621202		10.3264935966				2002		9		5		25-Feb-02		3-Mar-02		21.2		4.7736651315		0.0119774066				2002		9		5		25-Feb-02		3-Mar-02		20.2		2		0.7666615942

		2002		10		5		4-Mar-02		10-Mar-02		20		0		7.3299693042				2002		10		5		4-Mar-02		10-Mar-02		20		0		0.0084748902				2002		10		5		4-Mar-02		10-Mar-02		20.2		2		0.4684015371

		2002		11		5		11-Mar-02		17-Mar-02		20.6		3.42893216		7.2545144565				2002		11		5		11-Mar-02		17-Mar-02		20		0		0.0076068228				2002		11		5		11-Mar-02		17-Mar-02		20.2		2		0.5444446712

		2002		12		5		18-Mar-02		24-Mar-02		20.2		2		9.3782610328				2002		12		5		18-Mar-02		24-Mar-02		20		0		0.0091506141				2002		12		5		18-Mar-02		24-Mar-02		20		0		0.4316595881

		2002		13		4		25-Mar-02		31-Mar-02		25		0		6.8946422436				2002		13		4		25-Mar-02		31-Mar-02		25		0		0.0030317125				2002		13		4		25-Mar-02		31-Mar-02		25		0		0.474789427

		2002		14		5		1-Apr-02		7-Apr-02		21		4.3808582712		9.9323099025				2002		14		5		1-Apr-02		7-Apr-02		20.4		2.8141058827		0.0054875478				2002		14		5		1-Apr-02		7-Apr-02		20		0		0.5839092395

		2002		15		5		8-Apr-02		14-Apr-02		20		0		10.7437851803				2002		15		5		8-Apr-02		14-Apr-02		20		0		0.0138309065				2002		15		5		8-Apr-02		14-Apr-02		20		0		0.7621482795

		2002		16		5		15-Apr-02		21-Apr-02		20.6		4.4540300671		10.5986168909				2002		16		5		15-Apr-02		21-Apr-02		21.6		6.7748793273		0.0139559049				2002		16		5		15-Apr-02		21-Apr-02		20		0		0.7319494518

		2002		17		5		22-Apr-02		28-Apr-02		20.4		2.8141058827		11.8254843453				2002		17		5		22-Apr-02		28-Apr-02		20		0		0.0046418969				2002		17		5		22-Apr-02		28-Apr-02		20.2		2		0.887226014

		2002		18		5		29-Apr-02		5-May-02		20.6		3.42893216		8.5460008191				2002		18		5		29-Apr-02		5-May-02		20.8		3.9389277113		0.0127884894				2002		18		5		29-Apr-02		5-May-02		27.6		9.7566346243		1.7469630792

		2002		19		5		6-May-02		12-May-02		20		0		16.7227067187				2002		19		5		6-May-02		12-May-02		20		0		0.023018466				2002		19		5		6-May-02		12-May-02		20		0		0.8676231901

		2002		20		5		13-May-02		19-May-02		20		0		11.9648163379				2002		20		5		13-May-02		19-May-02		21.2		4.7736651315		0.0132120244				2002		20		5		13-May-02		19-May-02		20.6		3.42893216		1.1196740597

		2002		21		5		20-May-02		26-May-02		20		0		6.7911619035				2002		21		5		20-May-02		26-May-02		20.2		2		0.0103368597				2002		21		5		20-May-02		26-May-02		20		0		0.6890936076

		2002		22		4		27-May-02		2-Jun-02		25		0		4.2388392672				2002		22		4		27-May-02		2-Jun-02		25		0		0.0119536697				2002		22		4		27-May-02		2-Jun-02		25		0		0.2611991577

		2002		23		5		3-Jun-02		9-Jun-02		40		0		9.2619031522				2002		23		5		3-Jun-02		9-Jun-02		20		0		0.0108384922				2002		23		5		3-Jun-02		9-Jun-02		20		0		0.5908637745

		2002		24		5		10-Jun-02		16-Jun-02		20		0		9.4664238232				2002		24		5		10-Jun-02		16-Jun-02		20		0		0.0175716457				2002		24		5		10-Jun-02		16-Jun-02		20		0		0.8670928439

		2002		25		5		17-Jun-02		23-Jun-02		22		6.0302268916		20.4337326497				2002		25		5		17-Jun-02		23-Jun-02		20.2		2		0.0100409344				2002		25		5		17-Jun-02		23-Jun-02		20.4		2.8141058827		1.4688090414

		2002		26		5		24-Jun-02		30-Jun-02		20.4		2.8141058827		8.995436065				2002		26		5		24-Jun-02		30-Jun-02		20		0		0.0153425353				2002		26		5		24-Jun-02		30-Jun-02		20		0		1.2026553954

		2002		27		4		1-Jul-02		7-Jul-02		25		0		18.2383953973				2002		27		4		1-Jul-02		7-Jul-02		25		0		0.0253761588				2002		27		4		1-Jul-02		7-Jul-02		25		0		1.2154834429

		2002		28		5		8-Jul-02		14-Jul-02		20.2		2		24.5927574704				2002		28		5		8-Jul-02		14-Jul-02		20		0		0.0169906646				2002		28		5		8-Jul-02		14-Jul-02		20		0		2.5428861555

		2002		29		5		15-Jul-02		21-Jul-02		20.2		2		27.4369872617				2002		29		5		15-Jul-02		21-Jul-02		20		0		0.0174681518				2002		29		5		15-Jul-02		21-Jul-02		20.2		2		1.3335966407

		2002		30		5		22-Jul-02		28-Jul-02		20.2		2		21.9213188472				2002		30		5		22-Jul-02		28-Jul-02		20		0		0.0362111576				2002		30		5		22-Jul-02		28-Jul-02		20		0		3.4643513101

		2002		31		5		29-Jul-02		4-Aug-02		20.2		2		18.5274531439				2002		31		5		29-Jul-02		4-Aug-02		20.6		4.4540300671		0.020455233				2002		31		5		29-Jul-02		4-Aug-02		22.4		7.6699597671		4.3215946131

		2002		32		5		5-Aug-02		11-Aug-02		20		0		31.2757041487				2002		32		5		5-Aug-02		11-Aug-02		20		0		0.0163564793				2002		32		5		5-Aug-02		11-Aug-02		20		0		4.0487034962

		2002		33		5		12-Aug-02		18-Aug-02		20		0		19.3845260453				2002		33		5		12-Aug-02		18-Aug-02		20		0		0.0233984504				2002		33		5		12-Aug-02		18-Aug-02		20.4		2.8141058827		3.6944999662

		2002		34		5		19-Aug-02		25-Aug-02		20		0		9.8464907454				2002		34		5		19-Aug-02		25-Aug-02		20		0		0.0168378302				2002		34		5		19-Aug-02		25-Aug-02		20		0		0.7596051606

		2002		35		5		26-Aug-02		1-Sep-02		40		0		14.0309361769				2002		35		5		26-Aug-02		1-Sep-02		20.2		2		0.0170159619				2002		35		5		26-Aug-02		1-Sep-02		20.6		3.42893216		1.7984521122

		2002		36		4		2-Sep-02		8-Sep-02		25		0		8.7183575479				2002		36		4		2-Sep-02		8-Sep-02		25		0		0.0157350391				2002		36		4		2-Sep-02		8-Sep-02		25		0		1.5950966533

		2002		37		5		9-Sep-02		15-Sep-02		28		9.8473192783		10.7783565538				2002		37		5		9-Sep-02		15-Sep-02		20		0		0.0128550285				2002		37		5		9-Sep-02		15-Sep-02		20		0		1.0867704449

		2002		38		5		16-Sep-02		22-Sep-02		20		0		20.1698393648				2002		38		5		16-Sep-02		22-Sep-02		20		0		0.0128821736				2002		38		5		16-Sep-02		22-Sep-02		20		0		1.5065689496

		2002		39		5		23-Sep-02		29-Sep-02		20		0		13.4761726762				2002		39		5		23-Sep-02		29-Sep-02		20.4		2.8141058827		0.0246216378				2002		39		5		23-Sep-02		29-Sep-02		20		0		2.3494999468

		2002		40		5		30-Sep-02		6-Oct-02		20		0		17.4603416347				2002		40		5		30-Sep-02		6-Oct-02		20		0		0.0266180862				2002		40		5		30-Sep-02		6-Oct-02		20		0		2.2663561062

		2002		41		5		7-Oct-02		13-Oct-02		20		0		22.4818900451				2002		41		5		7-Oct-02		13-Oct-02		20		0		0.0264314528				2002		41		5		7-Oct-02		13-Oct-02		20.2		2		3.0354192462

		2002		42		5		14-Oct-02		20-Oct-02		20		0		18.2434270355				2002		42		5		14-Oct-02		20-Oct-02		20		0		0.0257598894				2002		42		5		14-Oct-02		20-Oct-02		20		0		1.1905544927

		2002		43		5		21-Oct-02		27-Oct-02		20		0		6.9764303193				2002		43		5		21-Oct-02		27-Oct-02		20		0		0.0135123111				2002		43		5		21-Oct-02		27-Oct-02		20		0		1.6760161097

		2002		44		5		28-Oct-02		3-Nov-02		20		0		7.0758653181				2002		44		5		28-Oct-02		3-Nov-02		20		0		0.0109826599				2002		44		5		28-Oct-02		3-Nov-02		20.6		3.42893216		1.0700794363

		2002		45		5		4-Nov-02		10-Nov-02		20		0		11.2113768111				2002		45		5		4-Nov-02		10-Nov-02		21		4.3808582712		0.0152755947				2002		45		5		4-Nov-02		10-Nov-02		20		0		0.7868100152

		2002		46		5		11-Nov-02		17-Nov-02		22.8		6.9747017604		14.8864260318				2002		46		5		11-Nov-02		17-Nov-02		20		0		0.0127519808				2002		46		5		11-Nov-02		17-Nov-02		20.4		4		2.0042879035

		2002		47		5		18-Nov-02		24-Nov-02		20.6		3.42893216		16.8979072669				2002		47		5		18-Nov-02		24-Nov-02		20.4		2.8141058827		0.012275833				2002		47		5		18-Nov-02		24-Nov-02		20.6		3.42893216		2.0416831292

		2002		48		4		25-Nov-02		1-Dec-02		25		0		11.6171464511				2002		48		4		25-Nov-02		1-Dec-02		25		0		0.0201795153				2002		48		4		25-Nov-02		1-Dec-02		25		0		1.5686804433

		2002		49		5		2-Dec-02		8-Dec-02		20.2		2		10.5457612338				2002		49		5		2-Dec-02		8-Dec-02		20		0		0.0110304214				2002		49		5		2-Dec-02		8-Dec-02		20		0		0.9628187784

		2002		50		5		9-Dec-02		15-Dec-02		20		0		7.2507330664				2002		50		5		9-Dec-02		15-Dec-02		20		0		0.0145454072				2002		50		5		9-Dec-02		15-Dec-02		20		0		1.356974576

		2002		51		5		16-Dec-02		22-Dec-02		20		0		10.1746189118				2002		51		5		16-Dec-02		22-Dec-02		20		0		0.0103749181				2002		51		5		16-Dec-02		22-Dec-02		20		0		1.6440103406

		2002		52		4		23-Dec-02		29-Dec-02		25		0		9.4404073888				2002		52		4		23-Dec-02		29-Dec-02		25.25		2.5		0.0085497981				2002		52		4		23-Dec-02		29-Dec-02		25.5		3.5176323534		1.5156379295

		2003		1		4		30-Dec-02		5-Jan-03		30.25		10.2340045185		16.8633851386				2003		1		4		30-Dec-02		5-Jan-03		25		0		0.0164105426				2003		1		4		30-Dec-02		5-Jan-03		25		0		2.4110353931

		2003		2		5		6-Jan-03		12-Jan-03		20		0		7.8739304036				2003		2		5		6-Jan-03		12-Jan-03		20		0		0.0123861314				2003		2		5		6-Jan-03		12-Jan-03		20		0		0.5438014343

		2003		3		5		13-Jan-03		19-Jan-03		20		0		11.4918440644				2003		3		5		13-Jan-03		19-Jan-03		20		0		0.0093160648				2003		3		5		13-Jan-03		19-Jan-03		20		0		0.4609446821

		2003		4		4		20-Jan-03		26-Jan-03		25		0		12.2966119995				2003		4		4		20-Jan-03		26-Jan-03		25		0		0.0165705687				2003		4		4		20-Jan-03		26-Jan-03		25		0		1.8634019069

		2003		5		5		27-Jan-03		2-Feb-03		20		0		8.0842204324				2003		5		5		27-Jan-03		2-Feb-03		20		0		0.0150164512				2003		5		5		27-Jan-03		2-Feb-03		21.4		5.1286479995		1.4926921987

		2003		6		5		3-Feb-03		9-Feb-03		20		0		11.4362209667				2003		6		5		3-Feb-03		9-Feb-03		20.2		2		0.0081817162				2003		6		5		3-Feb-03		9-Feb-03		20.2		2		1.116660199

		2003		7		5		10-Feb-03		16-Feb-03		20.4		2.8141058827		8.7929784487				2003		7		5		10-Feb-03		16-Feb-03		20		0		0.015728182				2003		7		5		10-Feb-03		16-Feb-03		20		0		0.6405700586

		2003		8		4		17-Feb-03		23-Feb-03		25		0		6.0533317272				2003		8		4		17-Feb-03		23-Feb-03		25		0		0.0133754992				2003		8		4		17-Feb-03		23-Feb-03		25.5		5		0.4792615848

		2003		9		5		24-Feb-03		2-Mar-03		20		0		5.3902068606				2003		9		5		24-Feb-03		2-Mar-03		20		0		0.0104892174				2003		9		5		24-Feb-03		2-Mar-03		20.8		5.6282117655		1.0434222539

		2003		10		5		3-Mar-03		9-Mar-03		20		0		5.4865034403				2003		10		5		3-Mar-03		9-Mar-03		20		0		0.0154029598				2003		10		5		3-Mar-03		9-Mar-03		20		0		0.6204595071

		2003		11		5		10-Mar-03		16-Mar-03		20		0		15.7727717919				2003		11		5		10-Mar-03		16-Mar-03		20		0		0.0198336182				2003		11		5		10-Mar-03		16-Mar-03		21.6		6.7748793273		1.191272429

		2003		12		5		17-Mar-03		23-Mar-03		20.4		2.8141058827		12.8043383273				2003		12		5		17-Mar-03		23-Mar-03		20		0		0.0217892495				2003		12		5		17-Mar-03		23-Mar-03		20		0		1.2226733006

		2003		13		5		24-Mar-03		30-Mar-03		20		0		4.576753216				2003		13		5		24-Mar-03		30-Mar-03		20.4		4		0.0107556563				2003		13		5		24-Mar-03		30-Mar-03		20.2		2		1.059990566

		2003		14		5		31-Mar-03		6-Apr-03		20		0		14.4686029042				2003		14		5		31-Mar-03		6-Apr-03		20		0		0.0119882558				2003		14		5		31-Mar-03		6-Apr-03		20		0		0.5305940068

		2003		15		5		7-Apr-03		13-Apr-03		20.4		2.8141058827		6.1051183445				2003		15		5		7-Apr-03		13-Apr-03		20		0		0.0124867568				2003		15		5		7-Apr-03		13-Apr-03		25		8.7038827978		1.5503644733

		2003		16		4		14-Apr-03		20-Apr-03		25		0		6.0725687865				2003		16		4		14-Apr-03		20-Apr-03		25		0		0.0117934636				2003		16		4		14-Apr-03		20-Apr-03		26.25		5.4760728389		0.7814676364

		2003		17		5		21-Apr-03		27-Apr-03		20		0		10.8842142574				2003		17		5		21-Apr-03		27-Apr-03		20.4		2.8141058827		0.0156432868				2003		17		5		21-Apr-03		27-Apr-03		20		0		0.6095326078

		2003		18		5		28-Apr-03		4-May-03		20.6		3.42893216		6.1814626101				2003		18		5		28-Apr-03		4-May-03		21.2		4.7736651315		0.0073670972				2003		18		5		28-Apr-03		4-May-03		20.2		2		0.3911904907

		2003		19		5		5-May-03		11-May-03		20		0		5.7224225639				2003		19		5		5-May-03		11-May-03		20		0		0.0109187523				2003		19		5		5-May-03		11-May-03		20.2		2		0.6266338644

		2003		20		5		12-May-03		18-May-03		20		0		2.8515031124				2003		20		5		12-May-03		18-May-03		22.4		6.5319726474		0.0121187827				2003		20		5		12-May-03		18-May-03		20		0		0.6440341606

		2003		21		5		19-May-03		25-May-03		20		0		6.3188503701				2003		21		5		19-May-03		25-May-03		20		0		0.0081024484				2003		21		5		19-May-03		25-May-03		21		4.3808582712		0.9161440935

		2003		22		4		26-May-03		1-Jun-03		25		0		6.2451387761				2003		22		4		26-May-03		1-Jun-03		25		0		0.0076852861				2003		22		4		26-May-03		1-Jun-03		25.75		4.2861651999		0.3937850513

		2003		23		5		2-Jun-03		8-Jun-03		20.2		2		10.4970281509				2003		23		5		2-Jun-03		8-Jun-03		20		0		0.0099583772				2003		23		5		2-Jun-03		8-Jun-03		21		4.3808582712		0.2288449257

		2003		24		5		9-Jun-03		15-Jun-03		20.8		3.9389277113		9.3622342419				2003		24		5		9-Jun-03		15-Jun-03		20		0		0.0121451706				2003		24		5		9-Jun-03		15-Jun-03		20.4		2.8141058827		0.7692398846

		2003		25		5		16-Jun-03		22-Jun-03		21.6		7.3470945264		8.5889248454				2003		25		5		16-Jun-03		22-Jun-03		20.4		2.8141058827		0.0082346499				2003		25		5		16-Jun-03		22-Jun-03		20.4		2.8141058827		0.4051913128

		2003		26		5		23-Jun-03		29-Jun-03		20.2		2		4.5676799362				2003		26		5		23-Jun-03		29-Jun-03		20		0		0.0082942939				2003		26		5		23-Jun-03		29-Jun-03		20.4		2.8141058827		0.7941347493

		2003		27		4		30-Jun-03		6-Jul-03		25		0		7.9792788939				2003		27		4		30-Jun-03		6-Jul-03		25		0		0.011389853				2003		27		4		30-Jun-03		6-Jul-03		25.25		2.5		0.2198484326

		2003		28		5		7-Jul-03		13-Jul-03		20		0		7.3602391266				2003		28		5		7-Jul-03		13-Jul-03		20		0		0.0093544358				2003		28		5		7-Jul-03		13-Jul-03		20		0		0.595927848

		2003		29		5		14-Jul-03		20-Jul-03		20		0		8.4739825348				2003		29		5		14-Jul-03		20-Jul-03		20.2		2		0.0104196474				2003		29		5		14-Jul-03		20-Jul-03		20.8		3.9389277113		0.4006619523

		2003		30		5		21-Jul-03		27-Jul-03		20.6		3.42893216		7.6895806128				2003		30		5		21-Jul-03		27-Jul-03		20		0		0.0097262292				2003		30		5		21-Jul-03		27-Jul-03		21.6		5.4531984869		0.7524426888

		2003		31		5		28-Jul-03		3-Aug-03		20.2		2		5.8871682497				2003		31		5		28-Jul-03		3-Aug-03		20		0		0.0059161081				2003		31		5		28-Jul-03		3-Aug-03		20.2		2		0.9477235884

		2003		32		5		4-Aug-03		10-Aug-03		20.6		3.42893216		7.2421668028				2003		32		5		4-Aug-03		10-Aug-03		20.2		2		0.0099249803				2003		32		5		4-Aug-03		10-Aug-03		20		0		1.1898529321

		2003		33		5		11-Aug-03		17-Aug-03		20		0		4.6544602265				2003		33		5		11-Aug-03		17-Aug-03		20		0		0.0068997976				2003		33		5		11-Aug-03		17-Aug-03		20.2		2		0.69007246

		2003		34		5		18-Aug-03		24-Aug-03		20		0		4.0065234306				2003		34		5		18-Aug-03		24-Aug-03		20		0		0.005420249				2003		34		5		18-Aug-03		24-Aug-03		21.4		6.5164903487		0.316227766

		2003		35		5		25-Aug-03		31-Aug-03		25.8		9.1209604314		5.7456400862				2003		35		5		25-Aug-03		31-Aug-03		20.2		2		0.0051110573				2003		35		5		25-Aug-03		31-Aug-03		20.8		3.9389277113		0.4826178613

		2003		36		4		1-Sep-03		7-Sep-03		25		0		3.220243262				2003		36		4		1-Sep-03		7-Sep-03		25		0		0.0068084941				2003		36		4		1-Sep-03		7-Sep-03		25		0		0.5348208423

		2003		37		5		8-Sep-03		14-Sep-03		20		0		7.7871130722				2003		37		5		8-Sep-03		14-Sep-03		20		0		0.007197352				2003		37		5		8-Sep-03		14-Sep-03		20		0		0.6623065755

		2003		38		5		15-Sep-03		21-Sep-03		20		0		9.6911521503				2003		38		5		15-Sep-03		21-Sep-03		20		0		0.0117781879				2003		38		5		15-Sep-03		21-Sep-03		20.2		2		0.7059249252

		2003		39		5		22-Sep-03		28-Sep-03		20		0		13.4101510059				2003		39		5		22-Sep-03		28-Sep-03		20		0		0.0115061433				2003		39		5		22-Sep-03		28-Sep-03		20.8		3.9389277113		1.351528764

		2003		40		5		29-Sep-03		5-Oct-03		20.4		2.8141058827		13.11447559				2003		40		5		29-Sep-03		5-Oct-03		20		0		0.0118653266				2003		40		5		29-Sep-03		5-Oct-03		20		0		1.181807937

		2003		41		5		6-Oct-03		12-Oct-03		20		0		2.5706088773				2003		41		5		6-Oct-03		12-Oct-03		20		0		0.0050003395				2003		41		5		6-Oct-03		12-Oct-03		20		0		0.4382122773

		2003		42		5		13-Oct-03		19-Oct-03		20		0		4.304233962				2003		42		5		13-Oct-03		19-Oct-03		20		0		0.0064131847				2003		42		5		13-Oct-03		19-Oct-03		20		0		0.2029285589

		2003		43		5		20-Oct-03		26-Oct-03		20.6		4.4540300671		8.0650697455				2003		43		5		20-Oct-03		26-Oct-03		20		0		0.0076349538				2003		43		5		20-Oct-03		26-Oct-03		22.4		6.5319726474		0.5184110338

		2003		44		5		27-Oct-03		2-Nov-03		20.8		5.6282117655		7.7664715283				2003		44		5		27-Oct-03		2-Nov-03		20		0		0.0063748746				2003		44		5		27-Oct-03		2-Nov-03		20.2		2		0.7739702837

		2003		45		5		3-Nov-03		9-Nov-03		20		0		3.2358337411				2003		45		5		3-Nov-03		9-Nov-03		20		0		0.0048961045				2003		45		5		3-Nov-03		9-Nov-03		40		0		0.1744419674

		2003		46		5		10-Nov-03		16-Nov-03		24.2		10.7477975193		5.9169502279				2003		46		5		10-Nov-03		16-Nov-03		20		0		0.0075409639				2003		46		5		10-Nov-03		16-Nov-03		20.4		2.8141058827		0.5006296036

		2003		47		5		17-Nov-03		23-Nov-03		20		0		4.8064904036				2003		47		5		17-Nov-03		23-Nov-03		20		0		0.0108088019				2003		47		5		17-Nov-03		23-Nov-03		20		0		0.3326860382

		2003		48		4		24-Nov-03		30-Nov-03		25		0		3.1720077764				2003		48		4		24-Nov-03		30-Nov-03		25		0		0.0049953183				2003		48		4		24-Nov-03		30-Nov-03		25		0		0.5509083408

		2003		49		5		1-Dec-03		7-Dec-03		20		0		3.5921052323				2003		49		5		1-Dec-03		7-Dec-03		20.4		2.8141058827		0.00609769				2003		49		5		1-Dec-03		7-Dec-03		20		0		0.3420818615

		2003		50		5		8-Dec-03		14-Dec-03		20.4		2.8141058827		6.7723282555				2003		50		5		8-Dec-03		14-Dec-03		20		0		0.0078176288				2003		50		5		8-Dec-03		14-Dec-03		20.4		2.8141058827		0.6670682124

		2003		51		5		15-Dec-03		21-Dec-03		20.4		2.8141058827		9.1834116754				2003		51		5		15-Dec-03		21-Dec-03		20		0		0.0048018516				2003		51		5		15-Dec-03		21-Dec-03		20		0		0.6220369764

		2003		52		4		22-Dec-03		28-Dec-03		25		0		1.4932821792				2003		52		4		22-Dec-03		28-Dec-03		25		0		0.0060425863				2003		52		4		22-Dec-03		28-Dec-03		25		0		0.4198809355

		2004		1		4		29-Dec-03		4-Jan-04		25		0		1.4536391116				2004		1		4		29-Dec-03		4-Jan-04		25		0		0.0066585092				2004		1		4		29-Dec-03		4-Jan-04		25		0		0.5634713835

		2004		2		5		5-Jan-04		11-Jan-04		20.2		2		4.1476559645				2004		2		5		5-Jan-04		11-Jan-04		20.2		2		0.0057074307				2004		2		5		5-Jan-04		11-Jan-04		20.6		3.42893216		0.8444406433

		2004		3		5		12-Jan-04		18-Jan-04		20		0		6.8139305837				2004		3		5		12-Jan-04		18-Jan-04		20		0		0.0056050527				2004		3		5		12-Jan-04		18-Jan-04		20		0		1.1883097239

		2004		4		4		19-Jan-04		25-Jan-04		25		0		3.7514352809				2004		4		4		19-Jan-04		25-Jan-04		25		0		0.0074625807				2004		4		4		19-Jan-04		25-Jan-04		25		0		0.3591192931

		2004		5		5		26-Jan-04		1-Feb-04		20		0		11.0601410479				2004		5		5		26-Jan-04		1-Feb-04		20		0		0.0081857434				2004		5		5		26-Jan-04		1-Feb-04		20		0		1.0942348925

		2004		6		5		2-Feb-04		8-Feb-04		20		0		6.4715430926				2004		6		5		2-Feb-04		8-Feb-04		20		0		0.0076430383				2004		6		5		2-Feb-04		8-Feb-04		20.2		2		0.7376516793

		2004		7		5		9-Feb-04		15-Feb-04		20		0		6.8895086908				2004		7		5		9-Feb-04		15-Feb-04		21.2		4.7736651315		0.0077662534				2004		7		5		9-Feb-04		15-Feb-04		20		0		0.4454997194

		2004		8		4		16-Feb-04		22-Feb-04		25		0		5.642342894				2004		8		4		16-Feb-04		22-Feb-04		25		0		0.000968566				2004		8		4		16-Feb-04		22-Feb-04		25		0		0.2753633963

		2004		9		5		23-Feb-04		29-Feb-04		20		0		2.588281283				2004		9		5		23-Feb-04		29-Feb-04		20.2		2		0.0044110287				2004		9		5		23-Feb-04		29-Feb-04		20.2		2		0.751731335

		2004		10		5		1-Mar-04		7-Mar-04		20		0		3.3429029301				2004		10		5		1-Mar-04		7-Mar-04		20		0		0.0052700706				2004		10		5		1-Mar-04		7-Mar-04		20		0		0.1840652058

		2004		11		5		8-Mar-04		14-Mar-04		20		0		16.1978217671				2004		11		5		8-Mar-04		14-Mar-04		21.2		4.7736651315		0.0118369037				2004		11		5		8-Mar-04		14-Mar-04		20		0		1.9047125767

		2004		12		5		15-Mar-04		21-Mar-04		20.4		2.8141058827		8.4143787649				2004		12		5		15-Mar-04		21-Mar-04		20		0		0.0106323942				2004		12		5		15-Mar-04		21-Mar-04		20		0		1.2596110511

		2004		13		5		22-Mar-04		28-Mar-04		20.2		2		8.3888932524				2004		13		5		22-Mar-04		28-Mar-04		20.8		3.9389277113		0.0089416079				2004		13		5		22-Mar-04		28-Mar-04		20		0		1.8106711463

		2004		14		5		29-Mar-04		4-Apr-04		20.6		3.42893216		7.4871035788				2004		14		5		29-Mar-04		4-Apr-04		20		0		0.0036261689				2004		14		5		29-Mar-04		4-Apr-04		20		0		0.4395679697

		2004		15		4		5-Apr-04		11-Apr-04		25		0		5.5602667802				2004		15		4		5-Apr-04		11-Apr-04		25		0		0.0048651018				2004		15		4		5-Apr-04		11-Apr-04		25		0		0.5581143849

		2004		16		5		12-Apr-04		18-Apr-04		20.8		5.6282117655		7.14882298				2004		16		5		12-Apr-04		18-Apr-04		20		0		0.0071980284				2004		16		5		12-Apr-04		18-Apr-04		20.4		2.8141058827		0.8905728494

		2004		17		5		19-Apr-04		25-Apr-04		20		0		10.0676496761				2004		17		5		19-Apr-04		25-Apr-04		20		0		0.011066806				2004		17		5		19-Apr-04		25-Apr-04		20		0		1.0141844014

		2004		18		5		26-Apr-04		2-May-04		20.6		3.42893216		13.3616960001				2004		18		5		26-Apr-04		2-May-04		20.4		2.8141058827		0.0089999788				2004		18		5		26-Apr-04		2-May-04		20.6		4.4540300671		1.0291647098

		2004		19		5		3-May-04		9-May-04		20.6		4.4540300671		9.130389915				2004		19		5		3-May-04		9-May-04		29.2		10.0181653192		0.0071319332				2004		19		5		3-May-04		9-May-04		20		0		0.8637592257

		2004		20		5		10-May-04		16-May-04		20.4		4		4.1305834939				2004		20		5		10-May-04		16-May-04		22.8		6.9747017604		0.0065921614				2004		20		5		10-May-04		16-May-04		20		0		0.6194110106

		2004		21		5		17-May-04		23-May-04		20.4		2.8141058827		3.5470452492				2004		21		5		17-May-04		23-May-04		20		0		0.0035483904				2004		21		5		17-May-04		23-May-04		20		0		0.5864128239

		2004		22		5		24-May-04		30-May-04		20.2		2		10.4962979188				2004		22		5		24-May-04		30-May-04		20		0		0.0067534352				2004		22		5		24-May-04		30-May-04		25		8.7038827978		1.1149529138

		2004		23		4		31-May-04		6-Jun-04		25		0		3.5013080889				2004		23		4		31-May-04		6-Jun-04		25		0		0.0095378599				2004		23		4		31-May-04		6-Jun-04		25		0		0.4346166894

		2004		24		4		7-Jun-04		13-Jun-04		25		0		4.8138203816				2004		24		4		7-Jun-04		13-Jun-04		25		0		0.0074648402				2004		24		5		7-Jun-04		13-Jun-04		20		0		0.1975601174

		2004		25		5		14-Jun-04		20-Jun-04		20		0		3.7324161076				2004		25		5		14-Jun-04		20-Jun-04		20		0		0.0038530278				2004		25		5		14-Jun-04		20-Jun-04		20		0		0.4983974318

		2004		26		5		21-Jun-04		27-Jun-04		20		0		5.5023767592				2004		26		5		21-Jun-04		27-Jun-04		20		0		0.005549547				2004		26		5		21-Jun-04		27-Jun-04		20		0		0.5558327086

		2004		27		5		28-Jun-04		4-Jul-04		20		0		6.0489519753				2004		27		5		28-Jun-04		4-Jul-04		20.4		2.8141058827		0.0063902029				2004		27		5		28-Jun-04		4-Jul-04		20		0		0.6282276657

		2004		28		4		5-Jul-04		11-Jul-04		25		0		4.0376684691				2004		28		4		5-Jul-04		11-Jul-04		25		0		0.005305497				2004		28		4		5-Jul-04		11-Jul-04		25		0		0.2493992783

		2004		29		5		12-Jul-04		18-Jul-04		20		0		5.753409424				2004		29		5		12-Jul-04		18-Jul-04		20.2		2		0.0024339223				2004		29		5		12-Jul-04		18-Jul-04		20		0		0.4516414507

		2004		30		5		19-Jul-04		25-Jul-04		20		0		8.3269874505				2004		30		5		19-Jul-04		25-Jul-04		20		0		0.0084932796				2004		30		5		19-Jul-04		25-Jul-04		20		0		0.9641576635

		2004		31		5		26-Jul-04		1-Aug-04		20.4		2.8141058827		6.9620636308				2004		31		5		26-Jul-04		1-Aug-04		20		0		0.0037065664				2004		31		5		26-Jul-04		1-Aug-04		20		0		0.7713300202

		2004		32		5		2-Aug-04		8-Aug-04		20.8		3.9389277113		17.3825910036				2004		32		5		2-Aug-04		8-Aug-04		20.8		3.9389277113		0.0081423305				2004		32		5		2-Aug-04		8-Aug-04		20.4		2.8141058827		1.690068046

		2004		33		5		9-Aug-04		15-Aug-04		20.2		2		7.2496503364				2004		33		5		9-Aug-04		15-Aug-04		20		0		0.0107775639				2004		33		5		9-Aug-04		15-Aug-04		20		0		0.6736245245

		2004		34		5		16-Aug-04		22-Aug-04		20.4		2.8141058827		8.3185936311				2004		34		5		16-Aug-04		22-Aug-04		20		0		0.0065916148				2004		34		5		16-Aug-04		22-Aug-04		20		0		0.6368123743

		2004		35		5		23-Aug-04		29-Aug-04		22.8		8.5374989832		5.5964694228				2004		35		5		23-Aug-04		29-Aug-04		20		0		0.0056705648				2004		35		5		23-Aug-04		29-Aug-04		20.2		2		0.459532371

		2004		36		5		30-Aug-04		5-Sep-04		20.2		2		7.6569197462				2004		36		5		30-Aug-04		5-Sep-04		20		0		0.0057671357				2004		36		5		30-Aug-04		5-Sep-04		20		0		0.6554616694

		2004		37		4		6-Sep-04		12-Sep-04		25		0		3.3461159075				2004		37		4		6-Sep-04		12-Sep-04		25		0		0.0039582792				2004		37		4		6-Sep-04		12-Sep-04		25		0		0.0320156212

		2004		38		5		13-Sep-04		19-Sep-04		20		0		3.4481052768				2004		38		5		13-Sep-04		19-Sep-04		20		0		0.005309007				2004		38		5		13-Sep-04		19-Sep-04		20		0		0.5992244988

		2004		39		5		20-Sep-04		26-Sep-04		20		0		8.829681761				2004		39		5		20-Sep-04		26-Sep-04		20		0		0.0077504445				2004		39		5		20-Sep-04		26-Sep-04		20		0		0.457405728

		2004		40		5		27-Sep-04		3-Oct-04		22.2		6.2893207547		10.3513535347				2004		40		5		27-Sep-04		3-Oct-04		20.2		2		0.0057156756				2004		40		5		27-Sep-04		3-Oct-04		20.4		2.8141058827		0.7111610226

		2004		41		5		4-Oct-04		10-Oct-04		20		0		7.2837469753				2004		41		5		4-Oct-04		10-Oct-04		20		0		0.0068579699				2004		41		5		4-Oct-04		10-Oct-04		20		0		0.7440228491

		2004		42		5		11-Oct-04		17-Oct-04		20.4		2.8141058827		8.9093899903				2004		42		5		11-Oct-04		17-Oct-04		20		0		0.0066366682				2004		42		5		11-Oct-04		17-Oct-04		20		0		0.6642665128

		2004		43		5		18-Oct-04		24-Oct-04		20.8		3.9389277113		6.5871974314				2004		43		5		18-Oct-04		24-Oct-04		20		0		0.0058515355				2004		43		5		18-Oct-04		24-Oct-04		20		0		0.3022747095

		2004		44		5		25-Oct-04		31-Oct-04		20.2		2		14.8156427468				2004		44		5		25-Oct-04		31-Oct-04		21		5.9458839001		0.0068015863				2004		44		5		25-Oct-04		31-Oct-04		20		0		0.4968400145

		2004		45		5		1-Nov-04		7-Nov-04		40		0		16.8693203775				2004		45		5		1-Nov-04		7-Nov-04		20		0		0.0073746819				2004		45		5		1-Nov-04		7-Nov-04		22		7.2474307534		1.2485391464

		2004		46		5		8-Nov-04		14-Nov-04		21.2		6.2409530482		9.0039119276				2004		46		5		8-Nov-04		14-Nov-04		41.2		4.7736651315		0.0053333467				2004		46		5		8-Nov-04		14-Nov-04		20.8		3.9389277113		0.3305601307

		2004		47		5		15-Nov-04		21-Nov-04		20.2		2		5.9207626198				2004		47		5		15-Nov-04		21-Nov-04		20		0		0.0077001001				2004		47		5		15-Nov-04		21-Nov-04		40		0		0.1970532923

		2004		48		4		22-Nov-04		28-Nov-04		25		0		2.9779341273				2004		48		4		22-Nov-04		28-Nov-04		25		0		0.0031069508				2004		48		4		22-Nov-04		28-Nov-04		25		0		0.1312440475

		2004		49		5		29-Nov-04		5-Dec-04		20.6		3.42893216		8.2670805004				2004		49		5		29-Nov-04		5-Dec-04		20		0		0.0073986051				2004		49		5		29-Nov-04		5-Dec-04		21.4		6.5164903487		0.1658312395

		2004		50		5		6-Dec-04		12-Dec-04		20		0		5.5022204609				2004		50		5		6-Dec-04		12-Dec-04		21		4.3808582712		0.0078783138				2004		50		5		6-Dec-04		12-Dec-04		20		0		0.3528030612

		2004		51		5		13-Dec-04		19-Dec-04		20		0		4.5871799616				2004		51		5		13-Dec-04		19-Dec-04		20		0		0.0044027792				2004		51		5		13-Dec-04		19-Dec-04		20		0		0.2938026549

		2004		52		4		20-Dec-04		26-Dec-04		25		0		7.1767402071				2004		52		4		20-Dec-04		26-Dec-04		25		0		0.0055721955				2004		52		4		20-Dec-04		26-Dec-04		25		0		0.248931048

		2004		53		5		27-Dec-04		2-Jan-05		25.6		13.9494035208		3.7294946038				2004		53		5		27-Dec-04		2-Jan-05		21.8		6.4165190853		0.0054310258				2004		53		5		27-Dec-04		2-Jan-05		20.4		2.8141058827		0.6370400301

		2005		1		5		3-Jan-05		9-Jan-05		20		0		7.1945152721				2005		1		5		3-Jan-05		9-Jan-05		20		0		0.0062739507				2005		1		5		3-Jan-05		9-Jan-05		20.2		2		0.2871062521

		2005		2		5		10-Jan-05		16-Jan-05		20		0		4.8798534814				2005		2		5		10-Jan-05		16-Jan-05		20		0		0.0079416431				2005		2		5		10-Jan-05		16-Jan-05		20.6		3.42893216		0.3607630802

		2005		3		4		17-Jan-05		23-Jan-05		25		0		12.1273695279				2005		3		4		17-Jan-05		23-Jan-05		25		0		0.0025367788				2005		3		4		17-Jan-05		23-Jan-05		25		0		0.8175981083

		2005		4		5		24-Jan-05		30-Jan-05		20		0		4.4663094385				2005		4		5		24-Jan-05		30-Jan-05		20		0		0.0042780164				2005		4		5		24-Jan-05		30-Jan-05		20.2		2		0.6163440598

		2005		5		5		31-Jan-05		6-Feb-05		20.4		4		7.8630350374				2005		5		5		31-Jan-05		6-Feb-05		20		0		0.0056520178				2005		5		5		31-Jan-05		6-Feb-05		20		0		0.5935233778

		2005		6		5		7-Feb-05		13-Feb-05		20.6		3.42893216		5.2171381044				2005		6		5		7-Feb-05		13-Feb-05		20		0		0.0058627683				2005		6		5		7-Feb-05		13-Feb-05		20		0		0.2232263425

		2005		7		5		14-Feb-05		20-Feb-05		21.6		5.4531984869		4.544652902				2005		7		5		14-Feb-05		20-Feb-05		20		0		0.0074249167				2005		7		5		14-Feb-05		20-Feb-05		20		0		0.2745359721

		2005		8		4		21-Feb-05		27-Feb-05		25		0		11.8251465812				2005		8		4		21-Feb-05		27-Feb-05		25.5		3.5176323534		0.0071653998				2005		8		4		21-Feb-05		27-Feb-05		25		0		0.776675608

		2005		9		5		28-Feb-05		6-Mar-05		21.6		7.3470945264		6.6956202103				2005		9		5		28-Feb-05		6-Mar-05		20		0		0.0040815232				2005		9		5		28-Feb-05		6-Mar-05		20.6		3.42893216		0.4130617387

		2005		10		5		7-Mar-05		13-Mar-05		20.4		2.8141058827		10.0831136064				2005		10		5		7-Mar-05		13-Mar-05		20		0		0.0066067145				2005		10		5		7-Mar-05		13-Mar-05		20		0		0.2197726098

		2005		11		5		14-Mar-05		20-Mar-05		20.4		2.8141058827		7.8400076531				2005		11		5		14-Mar-05		20-Mar-05		21		4.3808582712		0.0043713448				2005		11		5		14-Mar-05		20-Mar-05		20		0		0.4171570448

		2005		12		4		21-Mar-05		27-Mar-05		25.25		2.5		5.9652158385				2005		12		4		21-Mar-05		27-Mar-05		25		0		0.0056607829				2005		12		4		21-Mar-05		27-Mar-05		25		0		0.3926830783

		2005		13		5		28-Mar-05		3-Apr-05		20.8		3.9389277113		6.5205804956				2005		13		5		28-Mar-05		3-Apr-05		20		0		0.0085898925				2005		13		5		28-Mar-05		3-Apr-05		20		0		0.3319186647

		2005		14		5		4-Apr-05		10-Apr-05		20		0		5.4849275291				2005		14		5		4-Apr-05		10-Apr-05		20		0		0.0056359804				2005		14		5		4-Apr-05		10-Apr-05		20		0		0.7334643822

		2005		15		5		11-Apr-05		17-Apr-05		20		0		17.7974135761				2005		15		5		11-Apr-05		17-Apr-05		20.2		2		0.0097619494				2005		15		5		11-Apr-05		17-Apr-05		20		0		2.5423945406

		2005		16		5		18-Apr-05		24-Apr-05		20		0		8.4124598067				2005		16		5		18-Apr-05		24-Apr-05		20		0		0.0130025342				2005		16		5		18-Apr-05		24-Apr-05		20		0		1.0638984914

		2005		17		5		25-Apr-05		1-May-05		20		0		7.083362196				2005		17		5		25-Apr-05		1-May-05		20		0		0.009858968				2005		17		5		25-Apr-05		1-May-05		21.2		5.5559595813		0.8989048893

		2005		18		5		2-May-05		8-May-05		20.4		2.8141058827		6.5227310231				2005		18		5		2-May-05		8-May-05		20		0		0.0063666078				2005		18		5		2-May-05		8-May-05		20		0		0.5226184076

		2005		19		5		9-May-05		15-May-05		20		0		9.7196054447				2005		19		5		9-May-05		15-May-05		20		0		0.0091057672				2005		19		5		9-May-05		15-May-05		20		0		1.0965172137

		2005		20		5		16-May-05		22-May-05		20		0		10.922006226				2005		20		5		16-May-05		22-May-05		20		0		0.0042440973				2005		20		5		16-May-05		22-May-05		20.2		2		1.0563001467

		2005		21		5		23-May-05		29-May-05		20		0		3.4687995042				2005		21		5		23-May-05		29-May-05		20		0		0.0047308794				2005		21		5		23-May-05		29-May-05		20		0		0.3288920796

		2005		22		4		30-May-05		5-Jun-05		25		0		5.8562160707				2005		22		4		30-May-05		5-Jun-05		25		0		0.0064934399				2005		22		4		30-May-05		5-Jun-05		25		0		0.6243396512

		2005		23		5		6-Jun-05		12-Jun-05		20.6		3.42893216		2.2367118724				2005		23		5		6-Jun-05		12-Jun-05		20		0		0.0032076092				2005		23		5		6-Jun-05		12-Jun-05		20		0		0.2876108482

		2005		24		5		13-Jun-05		19-Jun-05		20		0		6.3091504975				2005		24		5		13-Jun-05		19-Jun-05		20.2		2		0.0020972796				2005		24		5		13-Jun-05		19-Jun-05		20		0		0.2402706807

		2005		25		5		20-Jun-05		26-Jun-05		22		6.0302268916		10.6192735156				2005		25		5		20-Jun-05		26-Jun-05		20		0		0.0048192702				2005		25		5		20-Jun-05		26-Jun-05		21.6		5.4531984869		0.5489717661

		2005		26		5		27-Jun-05		3-Jul-05		20.4		2.8141058827		4.9342456364				2005		26		5		27-Jun-05		3-Jul-05		20		0		0.0069137009				2005		26		5		27-Jun-05		3-Jul-05		20		0		0.4376299807

		2005		27		4		4-Jul-05		10-Jul-05		25		0		7.580046174				2005		27		4		4-Jul-05		10-Jul-05		25		0		0.0084522768				2005		27		4		4-Jul-05		10-Jul-05		25		0		0.4881512744

		2005		28		5		11-Jul-05		17-Jul-05		20		0		3.3925020265				2005		28		5		11-Jul-05		17-Jul-05		20.2		2		0.0033353624				2005		28		5		11-Jul-05		17-Jul-05		20.6		3.42893216		0.341569905

		2005		29		5		18-Jul-05		24-Jul-05		20		0		5.6091755187				2005		29		5		18-Jul-05		24-Jul-05		20		0		0.0060528546				2005		29		5		18-Jul-05		24-Jul-05		20		0		0.2876108482

		2005		30		5		25-Jul-05		31-Jul-05		20		0		5.7074188562				2005		30		5		25-Jul-05		31-Jul-05		20		0		0.0052431794				2005		30		5		25-Jul-05		31-Jul-05		20		0		0.4828767959

		2005		31		5		1-Aug-05		7-Aug-05		20.8		3.9389277113		7.5936433943				2005		31		5		1-Aug-05		7-Aug-05		21.6		5.4531984869		0.0061563476				2005		31		5		1-Aug-05		7-Aug-05		20.6		3.42893216		0.3575891497

		2005		32		5		8-Aug-05		14-Aug-05		20.2		2		5.2518872798				2005		32		5		8-Aug-05		14-Aug-05		20		0		0.0056324193				2005		32		5		8-Aug-05		14-Aug-05		21.8		7.5718777944		0.3563705936

		2005		33		5		15-Aug-05		21-Aug-05		20.6		4.4540300671		6.4078881076				2005		33		5		15-Aug-05		21-Aug-05		20		0		0.0055985305				2005		33		5		15-Aug-05		21-Aug-05		20		0		0.5223791726

		2005		34		5		22-Aug-05		28-Aug-05		20		0		6.5407782412				2005		34		5		22-Aug-05		28-Aug-05		20		0		0.0054731315				2005		34		5		22-Aug-05		28-Aug-05		20		0		0.3268485888

		2005		35		5		29-Aug-05		4-Sep-05		20		0		5.6001008919				2005		35		5		29-Aug-05		4-Sep-05		20		0		0.0073117687				2005		35		5		29-Aug-05		4-Sep-05		20.2		2		0.4348218026

		2005		36		4		5-Sep-05		11-Sep-05		25		0		4.2980034124				2005		36		4		5-Sep-05		11-Sep-05		25		0		0.0050105041				2005		36		4		5-Sep-05		11-Sep-05		25		0		0.4502591846

		2005		37		5		12-Sep-05		18-Sep-05		21.2		4.7736651315		6.0485841318				2005		37		5		12-Sep-05		18-Sep-05		20		0		0.0062409385				2005		37		5		12-Sep-05		18-Sep-05		20		0		0.6826565754

		2005		38		5		19-Sep-05		25-Sep-05		20		0		8.0477375703				2005		38		5		19-Sep-05		25-Sep-05		20.4		2.8141058827		0.0056635137				2005		38		5		19-Sep-05		25-Sep-05		20		0		0.6324318145

		2005		39		5		26-Sep-05		2-Oct-05		26.8		10.3357768372		6.7052464533				2005		39		5		26-Sep-05		2-Oct-05		20		0		0.0040717802				2005		39		5		26-Sep-05		2-Oct-05		20.2		2		0.4411575682

		2005		40		5		3-Oct-05		9-Oct-05		20		0		15.0002716642				2005		40		5		3-Oct-05		9-Oct-05		20		0		0.0069779351				2005		40		5		3-Oct-05		9-Oct-05		20		0		1.0691445178

		2005		41		5		10-Oct-05		16-Oct-05		20.6		3.42893216		5.0163203646				2005		41		5		10-Oct-05		16-Oct-05		20		0		0.005417416				2005		41		5		10-Oct-05		16-Oct-05		20		0		0.6261150054

		2005		42		5		17-Oct-05		23-Oct-05		20		0		8.175403354				2005		42		5		17-Oct-05		23-Oct-05		20		0		0.0143045363				2005		42		5		17-Oct-05		23-Oct-05		20		0		1.1030956441

		2005		43		5		24-Oct-05		30-Oct-05		20.2		2		8.4247860507				2005		43		5		24-Oct-05		30-Oct-05		20.2		2		0.010579368				2005		43		5		24-Oct-05		30-Oct-05		20.8		3.9389277113		0.6906735843

		2005		44		5		31-Oct-05		6-Nov-05		20		0		7.7933959222				2005		44		5		31-Oct-05		6-Nov-05		20		0		0.0050020814				2005		44		5		31-Oct-05		6-Nov-05		20.2		2		1.0509186458

		2005		45		5		7-Nov-05		13-Nov-05		20		0		6.9519083711				2005		45		5		7-Nov-05		13-Nov-05		20		0		0.0044597613				2005		45		5		7-Nov-05		13-Nov-05		20.2		2		0.6897970716

		2005		46		5		14-Nov-05		20-Nov-05		20		0		8.19320145				2005		46		5		14-Nov-05		20-Nov-05		20		0		0.0048819905				2005		46		5		14-Nov-05		20-Nov-05		22		7.7849894416		0.5712880184

		2005		47		4		21-Nov-05		27-Nov-05		25		0		5.855740773				2005		47		4		21-Nov-05		27-Nov-05		25.75		5.5675375838		0.0061645097				2005		47		4		21-Nov-05		27-Nov-05		25		0		0.1543804824

		2005		48		5		28-Nov-05		4-Dec-05		40		0		6.4087814754				2005		48		5		28-Nov-05		4-Dec-05		20		0		0.0068875499				2005		48		5		28-Nov-05		4-Dec-05		20.4		2.8141058827		0.45570824

		2005		49		5		5-Dec-05		11-Dec-05		20		0		3.2460021565				2005		49		5		5-Dec-05		11-Dec-05		20		0		0.0030234617				2005		49		5		5-Dec-05		11-Dec-05		20.6		3.42893216		0.329772649

		2005		50		5		12-Dec-05		18-Dec-05		20		0		4.7154925512				2005		50		5		12-Dec-05		18-Dec-05		20.6		4.4540300671		0.0048102326				2005		50		5		12-Dec-05		18-Dec-05		20		0		0.3944996831

		2005		51		5		19-Dec-05		25-Dec-05		21.2		4.7736651315		4.3539200728				2005		51		5		19-Dec-05		25-Dec-05		20		0		0.0053618889				2005		51		5		19-Dec-05		25-Dec-05		20		0		0.507168611

		2005		52		4		26-Dec-05		1-Jan-06		25		0		4.3250009634				2005		52		4		26-Dec-05		1-Jan-06		25.5		3.5176323534		0.0096022449				2005		52		4		26-Dec-05		1-Jan-06		25		0		0.3024345659

		2006		1		4		2-Jan-06		8-Jan-06		50		0		7.117360817				2006		1		4		2-Jan-06		8-Jan-06		25		0		0.0038588749				2006		1		4		2-Jan-06		8-Jan-06		25		0		0.1678292783

		2006		2		5		9-Jan-06		15-Jan-06		20.4		2.8141058827		3.0724371434				2006		2		5		9-Jan-06		15-Jan-06		20		0		0.0038804314				2006		2		5		9-Jan-06		15-Jan-06		20		0		0.1636154027

		2006		3		4		16-Jan-06		22-Jan-06		25		0		10.6636215706				2006		3		4		16-Jan-06		22-Jan-06		25		0		0.0105710645				2006		3		4		16-Jan-06		22-Jan-06		25.5		5		1.2651877331

		2006		4		5		23-Jan-06		29-Jan-06		20.4		4		8.3301872728				2006		4		5		23-Jan-06		29-Jan-06		20.6		3.42893216		0.0040486711				2006		4		5		23-Jan-06		29-Jan-06		20		0		0.7624303247

		2006		5		5		30-Jan-06		5-Feb-06		20.2		2		8.8255606054				2006		5		5		30-Jan-06		5-Feb-06		20		0		0.0045171609				2006		5		5		30-Jan-06		5-Feb-06		20		0		0.3847986486

		2006		6		5		6-Feb-06		12-Feb-06		20		0		4.8708859564				2006		6		5		6-Feb-06		12-Feb-06		20		0		0.0063078761				2006		6		5		6-Feb-06		12-Feb-06		20		0		0.303891428

		2006		7		5		13-Feb-06		19-Feb-06		20		0		10.5969627724				2006		7		5		13-Feb-06		19-Feb-06		20		0		0.0056674452				2006		7		5		13-Feb-06		19-Feb-06		20.6		3.42893216		0.6818357573

		2006		8		4		20-Feb-06		26-Feb-06		25		0		4.0161009283				2006		8		4		20-Feb-06		26-Feb-06		25		0		0.0047124022				2006		8		4		20-Feb-06		26-Feb-06		27.25		7.1905872816		0.3894012498

		2006		9		5		27-Feb-06		5-Mar-06		20		0		5.0640319904				2006		9		5		27-Feb-06		5-Mar-06		22.6		6.7599533798		0.0070770969				2006		9		5		27-Feb-06		5-Mar-06		20		0		0.3281767816

		2006		10		5		6-Mar-06		12-Mar-06		20		0		3.4759502298				2006		10		5		6-Mar-06		12-Mar-06		20		0		0.0046069426				2006		10		5		6-Mar-06		12-Mar-06		20.4		2.8141058827		0.3734969879

		2006		11		5		13-Mar-06		19-Mar-06		20.2		2		9.310508579				2006		11		5		13-Mar-06		19-Mar-06		20.6		3.42893216		0.0044944708				2006		11		5		13-Mar-06		19-Mar-06		20		0		0.5547702227

		2006		12		5		20-Mar-06		26-Mar-06		20		0		3.2294008732				2006		12		5		20-Mar-06		26-Mar-06		20		0		0.0044643262				2006		12		5		20-Mar-06		26-Mar-06		20.6		3.42893216		0.2887559523

		2006		13		5		27-Mar-06		2-Apr-06		20		0		4.2787054117				2006		13		5		27-Mar-06		2-Apr-06		20.2		2		0.0055280678				2006		13		5		27-Mar-06		2-Apr-06		20.2		2		0.2583602137

		2006		14		5		3-Apr-06		9-Apr-06		20		0		7.0150032074				2006		14		5		3-Apr-06		9-Apr-06		20		0		0.0065145597				2006		14		5		3-Apr-06		9-Apr-06		23.8		7.8855448881		0.4612483062

		2006		15		4		10-Apr-06		16-Apr-06		25.25		2.5		4.4568926021				2006		15		4		10-Apr-06		16-Apr-06		26.25		5.4760728389		0.0041622845				2006		15		4		10-Apr-06		16-Apr-06		25		0		0.3655475345

		2006		16		5		17-Apr-06		23-Apr-06		20.2		2		11.172754808				2006		16		5		17-Apr-06		23-Apr-06		20.4		2.8141058827		0.0078253467				2006		16		5		17-Apr-06		23-Apr-06		20.4		2.8141058827		0.5060434764

		2006		17		5		24-Apr-06		30-Apr-06		20		0		3.5982176143				2006		17		5		24-Apr-06		30-Apr-06		21		4.3808582712		0.0038489003				2006		17		5		24-Apr-06		30-Apr-06		40.8		3.9389277113		0.0909395404

		2006		18		5		1-May-06		7-May-06		20		0		7.9188585036				2006		18		5		1-May-06		7-May-06		20		0		0.0056410399				2006		18		4		1-May-06		7-May-06		50		0		0.3791657509

		2006		19		5		8-May-06		14-May-06		22.4		7.6699597671		14.9946197017				2006		19		5		8-May-06		14-May-06		20.6		4.4540300671		0.0070196832				2006		19		5		8-May-06		14-May-06		26		9.6399840731		0.9854186927

		2006		20		5		15-May-06		21-May-06		20.6		3.42893216		15.0690600238				2006		20		5		15-May-06		21-May-06		20		0		0.0077595497				2006		20		5		15-May-06		21-May-06		20.8		4.8575672508		1.8683548913

		2006		21		5		22-May-06		28-May-06		20		0		10.0897556958				2006		21		5		22-May-06		28-May-06		20		0		0.0104551688				2006		21		5		22-May-06		28-May-06		20		0		1.6786303941

		2006		22		4		29-May-06		4-Jun-06		25		0		13.4124481981				2006		22		4		29-May-06		4-Jun-06		25.5		3.5176323534		0.0133763322				2006		22		4		29-May-06		4-Jun-06		25		0		2.023289401

		2006		23		5		5-Jun-06		11-Jun-06		20.4		2.8141058827		5.4127146609				2006		23		5		5-Jun-06		11-Jun-06		20		0		0.0054163223				2006		23		5		5-Jun-06		11-Jun-06		20		0		0.6762913573

		2006		24		5		12-Jun-06		18-Jun-06		20		0		13.8884225166				2006		24		5		12-Jun-06		18-Jun-06		20		0		0.0129477896				2006		24		5		12-Jun-06		18-Jun-06		20		0		3.2351553286

		2006		25		5		19-Jun-06		25-Jun-06		40		0		4.9672245772				2006		25		5		19-Jun-06		25-Jun-06		20		0		0.0057505164				2006		25		5		19-Jun-06		25-Jun-06		20		0		0.9255646925

		2006		26		5		26-Jun-06		2-Jul-06		20		0		14.9816280824				2006		26		5		26-Jun-06		2-Jul-06		20		0		0.0114515002				2006		26		5		26-Jun-06		2-Jul-06		20		0		1.6048769423

		2006		27		4		3-Jul-06		9-Jul-06		25		0		6.146329528				2006		27		4		3-Jul-06		9-Jul-06		25		0		0.0052192452				2006		27		4		3-Jul-06		9-Jul-06		25		0		0.4831493903

		2006		28		5		10-Jul-06		16-Jul-06		20		0		15.7035792098				2006		28		5		10-Jul-06		16-Jul-06		20		0		0.0069978403				2006		28		5		10-Jul-06		16-Jul-06		20		0		2.2653189621

		2006		29		5		17-Jul-06		23-Jul-06		20		0		10.3849593162				2006		29		5		17-Jul-06		23-Jul-06		20.8		3.9389277113		0.0127160824				2006		29		5		17-Jul-06		23-Jul-06		20		0		1.2314097612

		2006		30		5		24-Jul-06		30-Jul-06		20.6		3.42893216		6.8107319724				2006		30		5		24-Jul-06		30-Jul-06		20		0		0.0065950527				2006		30		5		24-Jul-06		30-Jul-06		20		0		0.2702406335

		2006		31		5		31-Jul-06		6-Aug-06		20.2		2		3.7293256763				2006		31		5		31-Jul-06		6-Aug-06		20		0		0.0040695607				2006		31		5		31-Jul-06		6-Aug-06		20.6		4.4540300671		0.3449202806

		2006		32		5		7-Aug-06		13-Aug-06		20		0		4.0366136798				2006		32		5		7-Aug-06		13-Aug-06		20.4		2.8141058827		0.003934087				2006		32		5		7-Aug-06		13-Aug-06		41		4.3808582712		0.4637132735

		2006		33		5		14-Aug-06		20-Aug-06		20.2		2		13.5172648861				2006		33		5		14-Aug-06		20-Aug-06		20		0		0.0064937745				2006		33		5		14-Aug-06		20-Aug-06		20.2		2		1.0400865349

		2006		34		5		21-Aug-06		27-Aug-06		20		0		2.242126223				2006		34		5		21-Aug-06		27-Aug-06		20		0		0.0035994707				2006		34		5		21-Aug-06		27-Aug-06		40.4		2.8141058827		0.0981325634

		2006		35		5		28-Aug-06		3-Sep-06		40		0		3.4973947447				2006		35		5		28-Aug-06		3-Sep-06		20		0		0.002322016				2006		35		5		28-Aug-06		3-Sep-06		20		0		0.1382027496

		2006		36		4		4-Sep-06		10-Sep-06		25		0		8.2088625887				2006		36		4		4-Sep-06		10-Sep-06		25		0		0.0060260015				2006		36		4		4-Sep-06		10-Sep-06		25		0		0.5737232201

		2006		37		5		11-Sep-06		17-Sep-06		20.2		2		8.1262617482				2006		37		5		11-Sep-06		17-Sep-06		20		0		0.0044109476				2006		37		5		11-Sep-06		17-Sep-06		20		0		0.6795218907

		2006		38		5		18-Sep-06		24-Sep-06		20		0		3.9032076552				2006		38		5		18-Sep-06		24-Sep-06		20		0		0.0059384942				2006		38		5		18-Sep-06		24-Sep-06		20		0		0.4559276258

		2006		39		5		25-Sep-06		1-Oct-06		21		4.3808582712		4.9154755619				2006		39		5		25-Sep-06		1-Oct-06		20		0		0.0043193537				2006		39		5		25-Sep-06		1-Oct-06		20.2		2		0.255695131

		2006		40		5		2-Oct-06		8-Oct-06		20.4		2.8141058827		10.1605511662				2006		40		5		2-Oct-06		8-Oct-06		20		0		0.0054698548				2006		40		5		2-Oct-06		8-Oct-06		20		0		0.3831709801

		2006		41		5		9-Oct-06		15-Oct-06		20.2		2		7.2411621995				2006		41		5		9-Oct-06		15-Oct-06		20		0		0.004325103				2006		41		5		9-Oct-06		15-Oct-06		20.2		2		0.398961151

		2006		42		5		16-Oct-06		22-Oct-06		20		0		2.0321983171				2006		42		5		16-Oct-06		22-Oct-06		20.4		4		0.0034712534				2006		42		5		16-Oct-06		22-Oct-06		20		0		0.4207968631

		2006		43		5		23-Oct-06		29-Oct-06		21.2		4.7736651315		5.2044903689				2006		43		5		23-Oct-06		29-Oct-06		20		0		0.0052205696				2006		43		5		23-Oct-06		29-Oct-06		20		0		0.1956527536

		2006		44		5		30-Oct-06		5-Nov-06		40.4		2.8141058827		6.415405677				2006		44		5		30-Oct-06		5-Nov-06		20		0		0.0068274148				2006		44		5		30-Oct-06		5-Nov-06		20		0		0.1772568757

		2006		45		5		6-Nov-06		12-Nov-06		20		0		2.8709893765				2006		45		5		6-Nov-06		12-Nov-06		21.2		4.7736651315		0.0033736536				2006		45		5		6-Nov-06		12-Nov-06		20		0		0.181934054

		2006		46		5		13-Nov-06		19-Nov-06		20		0		6.6832162916				2006		46		5		13-Nov-06		19-Nov-06		20.8		3.9389277113		0.0025376139				2006		46		5		13-Nov-06		19-Nov-06		20		0		0.318951407

		2006		47		4		20-Nov-06		26-Nov-06		25		0		2.54008366				2006		47		4		20-Nov-06		26-Nov-06		26		4.9236596392		0.0074014112				2006		47		4		20-Nov-06		26-Nov-06		25.5		3.5176323534		0.3770499525

		2006		48		5		27-Nov-06		3-Dec-06		20		0		8.3153634918				2006		48		5		27-Nov-06		3-Dec-06		20		0		0.0051648515				2006		48		5		27-Nov-06		3-Dec-06		20.6		3.42893216		0.6063249954

		2006		49		5		4-Dec-06		10-Dec-06		20		0		3.0064131453				2006		49		5		4-Dec-06		10-Dec-06		20		0		0.0031776188				2006		49		5		4-Dec-06		10-Dec-06		21.4		6.5164903487		0.6363018152

		2006		50		5		11-Dec-06		17-Dec-06		20		0		7.5451487726				2006		50		5		11-Dec-06		17-Dec-06		20		0		0.0044771318				2006		50		5		11-Dec-06		17-Dec-06		20.4		2.8141058827		0.3448477925

		2006		51		5		18-Dec-06		24-Dec-06		20		0		5.8652476504				2006		51		5		18-Dec-06		24-Dec-06		20		0		0.0040121674				2006		51		5		18-Dec-06		24-Dec-06		20.8		3.9389277113		0.4437341546

		2006		52		4		25-Dec-06		31-Dec-06		25		0		4.8373641238				2006		52		4		25-Dec-06		31-Dec-06		25		0		0.0049311784				2006		52		4		25-Dec-06		31-Dec-06		25		0		0.3916950344

		2007		1		3		1-Jan-07		7-Jan-07		33.6634		3.33E+00		4.5639274023				2007		1		3		1-Jan-07		7-Jan-07		33.33		1.43E-14		0.004545314				2007		1		3		1-Jan-07		7-Jan-07		33.33		1.43E-14		0.338575447

		2007		2		5		8-Jan-07		14-Jan-07		21.6		6.1496489183		8.1145086111				2007		2		5		8-Jan-07		14-Jan-07		20		0		0.0028354499				2007		2		5		8-Jan-07		14-Jan-07		20		0		0.7740155037

		2007		3		4		15-Jan-07		21-Jan-07		25		0		2.4033500924				2007		3		4		15-Jan-07		21-Jan-07		25		0		0.003473048				2007		3		4		15-Jan-07		21-Jan-07		25		0		0.1950213664

		2007		4		5		22-Jan-07		28-Jan-07		20		0		7.444753186				2007		4		5		22-Jan-07		28-Jan-07		20		0		0.0073271675				2007		4		5		22-Jan-07		28-Jan-07		20		0		0.5570906569

		2007		5		5		29-Jan-07		4-Feb-07		20		0		11.6685697495				2007		5		5		29-Jan-07		4-Feb-07		20		0		0.0032001677				2007		5		5		29-Jan-07		4-Feb-07		20.2		2		0.5543735203

		2007		6		5		5-Feb-07		11-Feb-07		20.4		4		4.7206810949				2007		6		5		5-Feb-07		11-Feb-07		20		0		0.003429639				2007		6		5		5-Feb-07		11-Feb-07		20.2		2		0.2992824753

		2007		7		5		12-Feb-07		18-Feb-07		20.4		2.8141058827		10.1267778686				2007		7		5		12-Feb-07		18-Feb-07		29.2		10.0181653192		0.0038409009				2007		7		5		12-Feb-07		18-Feb-07		22.6		6.7599533798		0.6399453102

		2007		8		4		19-Feb-07		25-Feb-07		25		0		3.6187566926				2007		8		4		19-Feb-07		25-Feb-07		25.25		2.5		0.0012206657				2007		8		4		19-Feb-07		25-Feb-07		26		6.0719590635		0.1883259586

		2007		9		5		26-Feb-07		4-Mar-07		20		0		23.6863025819				2007		9		5		26-Feb-07		4-Mar-07		20		0		0.0153212688				2007		9		5		26-Feb-07		4-Mar-07		20.4		2.8141058827		2.9976774343

		2007		10		5		5-Mar-07		11-Mar-07		20.2		2		11.6089456886				2007		10		5		5-Mar-07		11-Mar-07		20		0		0.0069163466				2007		10		5		5-Mar-07		11-Mar-07		20.2		2		2.2474140695

		2007		11		5		12-Mar-07		18-Mar-07		20		0		10.5248729208				2007		11		5		12-Mar-07		18-Mar-07		20.2		2		0.0123642609				2007		11		5		12-Mar-07		18-Mar-07		20		0		1.5521340148

		2007		12		5		19-Mar-07		25-Mar-07		22.8		6.9747017604		16.0562237154				2007		12		5		19-Mar-07		25-Mar-07		20.4		2.8141058827		0.0071472564				2007		12		5		19-Mar-07		25-Mar-07		20		0		0.8791359394

		2007		13		5		26-Mar-07		1-Apr-07		20		0		7.9419286071				2007		13		5		26-Mar-07		1-Apr-07		20.4		2.8141058827		0.0051987542				2007		13		5		26-Mar-07		1-Apr-07		20.4		2.8141058827		0.9018869109

		2007		14		4		2-Apr-07		8-Apr-07		25		0		8.2721273967				2007		14		4		2-Apr-07		8-Apr-07		25		0		0.0039707919				2007		14		4		2-Apr-07		8-Apr-07		25.25		2.5		0.6191661059

		2007		15		5		9-Apr-07		15-Apr-07		20		0		5.1810597372				2007		15		5		9-Apr-07		15-Apr-07		20		0		0.0063523286				2007		15		5		9-Apr-07		15-Apr-07		20		0		0.4910498956

		2007		16		5		16-Apr-07		22-Apr-07		20.2		2		6.2405232152				2007		16		5		16-Apr-07		22-Apr-07		20.2		2		0.0045314411				2007		16		5		16-Apr-07		22-Apr-07		20		0		0.2389560629

		2007		17		5		23-Apr-07		29-Apr-07		21.8		7.5718777944		7.6386438587				2007		17		5		23-Apr-07		29-Apr-07		20.4		2.8141058827		0.0064058069				2007		17		5		23-Apr-07		29-Apr-07		20.2		2		0.3067083305

		2007		18		5		30-Apr-07		6-May-07		20		0		10.028681369				2007		18		5		30-Apr-07		6-May-07		20		0		0.0017845153				2007		18		5		30-Apr-07		6-May-07		22.8		6.9747017604		0.528176107

		2007		19		5		7-May-07		13-May-07		20.4		2.8141058827		8.1827043207				2007		19		5		7-May-07		13-May-07		20		0		0.0086747961				2007		19		5		7-May-07		13-May-07		20.2		2		0.2822587465

		2007		20		5		14-May-07		20-May-07		20.6		3.42893216		8.7840070583				2007		20		5		14-May-07		20-May-07		20		0		0.0044744164				2007		20		5		14-May-07		20-May-07		22.2		6.2893207547		0.5019661343

		2007		21		5		21-May-07		27-May-07		21		5.2223296787		7.3634618217				2007		21		5		21-May-07		27-May-07		20.4		2.8141058827		0.0055844674				2007		21		5		21-May-07		27-May-07		20		0		0.3927849284

		2007		22		4		28-May-07		3-Jun-07		26.75		6.4108099994		7.6699087348				2007		22		4		28-May-07		3-Jun-07		25		0		0.0033228902				2007		22		4		28-May-07		3-Jun-07		25		0		0.3423813663

		2007		23		5		4-Jun-07		10-Jun-07		20		0		19.1325939172				2007		23		5		4-Jun-07		10-Jun-07		20		0		0.0108762974				2007		23		5		4-Jun-07		10-Jun-07		20		0		1.4785026209

		2007		24		5		11-Jun-07		17-Jun-07		20		0		15.0246341054				2007		24		5		11-Jun-07		17-Jun-07		20		0		0.0095876303				2007		24		5		11-Jun-07		17-Jun-07		20		0		1.1806650668

		2007		25		5		18-Jun-07		24-Jun-07		20		0		12.9316731323				2007		25		5		18-Jun-07		24-Jun-07		20		0		0.0088107901				2007		25		5		18-Jun-07		24-Jun-07		20		0		1.1238772175

		2007		26		5		25-Jun-07		1-Jul-07		20		0		5.7534711262				2007		26		5		25-Jun-07		1-Jul-07		20.2		2		0.0064313468				2007		26		5		25-Jun-07		1-Jul-07		27		9.5874497088		1.3826496302

		2007		27		4		2-Jul-07		8-Jul-07		25.25		2.5		4.5014997501				2007		27		4		2-Jul-07		8-Jul-07		25		0		0.0016384733				2007		27		4		2-Jul-07		8-Jul-07		25		0		0.3686009586

		2007		28		5		9-Jul-07		15-Jul-07		20		0		18.170178315				2007		28		5		9-Jul-07		15-Jul-07		20		0		0.0120409072				2007		28		5		9-Jul-07		15-Jul-07		20		0		1.0622476171

		2007		29		5		16-Jul-07		22-Jul-07		22.6		6.7599533798		7.3230642493				2007		29		5		16-Jul-07		22-Jul-07		20.2		2		0.0069582148				2007		29		5		16-Jul-07		22-Jul-07		20.6		3.42893216		0.6573431372

		2007		30		5		23-Jul-07		29-Jul-07		20.4		2.8141058827		32.1429054381				2007		30		5		23-Jul-07		29-Jul-07		20		0		0.0153340952				2007		30		5		23-Jul-07		29-Jul-07		20.2		2		2.8850355284

		2007		31		5		30-Jul-07		5-Aug-07		20.2		2		16.7646070637				2007		31		5		30-Jul-07		5-Aug-07		20.6		3.42893216		0.019525356				2007		31		5		30-Jul-07		5-Aug-07		20.4		2.8141058827		1.804680027

		2007		32		5		6-Aug-07		12-Aug-07		20		0		18.4347416581				2007		32		5		6-Aug-07		12-Aug-07		20		0		0.0167245883				2007		32		5		6-Aug-07		12-Aug-07		20.2		2		3.0868074122

		2007		33		5		13-Aug-07		19-Aug-07		20.6		3.42893216		20.4712793933				2007		33		5		13-Aug-07		19-Aug-07		20		0		0.0167804414				2007		33		5		13-Aug-07		19-Aug-07		20		0		1.9141368812

		2007		34		5		20-Aug-07		26-Aug-07		20.8		3.9389277113		13.8953434646				2007		34		5		20-Aug-07		26-Aug-07		20		0		0.0086580721				2007		34		5		20-Aug-07		26-Aug-07		20.6		3.42893216		2.2319879032

		2007		35		5		27-Aug-07		2-Sep-07		20		0		15.9651078919				2007		35		5		27-Aug-07		2-Sep-07		20		0		0.0175924634				2007		35		5		27-Aug-07		2-Sep-07		20		0		1.4274032367

		2007		36		4		3-Sep-07		9-Sep-07		25		0		15.037802089				2007		36		4		3-Sep-07		9-Sep-07		25		0		0.0096564904				2007		36		4		3-Sep-07		9-Sep-07		25		0		1.4345382532

		2007		37		5		10-Sep-07		16-Sep-07		23.8		7.8855448881		13.2633724972				2007		37		5		10-Sep-07		16-Sep-07		20		0		0.0074490739				2007		37		5		10-Sep-07		16-Sep-07		20.2		2		1.0901926435

		2007		38		5		17-Sep-07		23-Sep-07		20.2		2		21.3011530204				2007		38		5		17-Sep-07		23-Sep-07		20		0		0.0142258646				2007		38		5		17-Sep-07		23-Sep-07		21.2		6.8578643199		2.9729228042

		2007		39		5		24-Sep-07		30-Sep-07		21		4.3808582712		6.1033654651				2007		39		5		24-Sep-07		30-Sep-07		20		0		0.0062197146				2007		39		5		24-Sep-07		30-Sep-07		20		0		0.9085427893

		2007		40		5		1-Oct-07		7-Oct-07		20.6		3.42893216		6.7852243883				2007		40		5		1-Oct-07		7-Oct-07		20		0		0.0055607445				2007		40		5		1-Oct-07		7-Oct-07		20		0		0.7485519354

		2007		41		5		8-Oct-07		14-Oct-07		20		0		5.467867043				2007		41		5		8-Oct-07		14-Oct-07		20		0		0.0068336845				2007		41		5		8-Oct-07		14-Oct-07		20		0		1.0571518339

		2007		42		5		15-Oct-07		21-Oct-07		20.6		3.42893216		18.9717861573				2007		42		5		15-Oct-07		21-Oct-07		20.2		2		0.0120512384				2007		42		5		15-Oct-07		21-Oct-07		23.2		7.3690589835		1.8438763516

		2007		43		5		22-Oct-07		28-Oct-07		20.2		2		10.6575292634				2007		43		5		22-Oct-07		28-Oct-07		20		0		0.0067369078				2007		43		5		22-Oct-07		28-Oct-07		20		0		0.7900822742

		2007		44		5		29-Oct-07		4-Nov-07		20		0		18.3981325139				2007		44		5		29-Oct-07		4-Nov-07		20		0		0.0141106472				2007		44		5		29-Oct-07		4-Nov-07		20		0		2.0131865289

		2007		45		5		5-Nov-07		11-Nov-07		21.6		5.4531984869		26.0319079209				2007		45		5		5-Nov-07		11-Nov-07		20		0		0.0155984263				2007		45		5		5-Nov-07		11-Nov-07		20.6		3.42893216		2.6757896031

		2007		46		5		12-Nov-07		18-Nov-07		20		0		16.3426084209				2007		46		5		12-Nov-07		18-Nov-07		20.2		2		0.018599386				2007		46		5		12-Nov-07		18-Nov-07		20		0		2.7223574343

		2007		47		4		19-Nov-07		25-Nov-07		25		0		11.061304926				2007		47		4		19-Nov-07		25-Nov-07		25		0		0.0185031306				2007		47		4		19-Nov-07		25-Nov-07		25		0		0.817169913

		2007		48		5		26-Nov-07		2-Dec-07		22.4		6.5319726474		31.6966793213				2007		48		5		26-Nov-07		2-Dec-07		20		0		0.0132035404				2007		48		5		26-Nov-07		2-Dec-07		20.4		2.8141058827		2.4008581799

		2007		49		5		3-Dec-07		9-Dec-07		20		0		19.5365434507				2007		49		5		3-Dec-07		9-Dec-07		28.4		9.920899275		0.009777469				2007		49		5		3-Dec-07		9-Dec-07		20.8		3.9389277113		1.4031820979

		2007		50		5		10-Dec-07		16-Dec-07		20.4		2.8141058827		17.9629902856				2007		50		5		10-Dec-07		16-Dec-07		20		0		0.0129025934				2007		50		5		10-Dec-07		16-Dec-07		20.4		2.8141058827		1.1045044138

		2007		51		5		17-Dec-07		23-Dec-07		20.4		2.8141058827		14.755016774				2007		51		5		17-Dec-07		23-Dec-07		20		0		0.0064576255				2007		51		5		17-Dec-07		23-Dec-07		20		0		2.2610440066

		2007		52		4		24-Dec-07		30-Dec-07		25		0		11.3742380697				2007		52		4		24-Dec-07		30-Dec-07		25		0		0.0074207043				2007		52		4		24-Dec-07		30-Dec-07		25		0		1.0975578952

		2008		1		4		31-Dec-07		6-Jan-08		50		0		23.5264650624				2008		1		4		31-Dec-07		6-Jan-08		25		0		0.0130699766				2008		1		4		31-Dec-07		6-Jan-08		25		0		0.6880164727

		2008		2		5		7-Jan-08		13-Jan-08		20		0		12.0845997038				2008		2		5		7-Jan-08		13-Jan-08		20		0		0.0149428935				2008		2		5		7-Jan-08		13-Jan-08		20		0		0.7848757864

		2008		3		5		14-Jan-08		20-Jan-08		20		0		37.2093888689				2008		3		5		14-Jan-08		20-Jan-08		20		0		0.0111468659				2008		3		5		14-Jan-08		20-Jan-08		20.2		2		2.4472678644

		2008		4		4		21-Jan-08		27-Jan-08		25		0		17.3874945483				2008		4		4		21-Jan-08		27-Jan-08		25		0		0.0167629757				2008		4		4		21-Jan-08		27-Jan-08		25		0		1.3338259507

		2008		5		5		28-Jan-08		3-Feb-08		20.2		2		17.5624983986				2008		5		5		28-Jan-08		3-Feb-08		20		0		0.0113857086				2008		5		5		28-Jan-08		3-Feb-08		20.4		4		1.5626003968

		2008		6		5		4-Feb-08		10-Feb-08		20.4		4		21.8931854695				2008		6		5		4-Feb-08		10-Feb-08		20		0		0.0161397467				2008		6		5		4-Feb-08		10-Feb-08		20		0		1.1066752008

		2008		7		5		11-Feb-08		17-Feb-08		20		0		10.1693141362				2008		7		5		11-Feb-08		17-Feb-08		20		0		0.0101090911				2008		7		5		11-Feb-08		17-Feb-08		20		0		1.1198124843

		2008		8		4		18-Feb-08		24-Feb-08		25		0		7.3623292284				2008		8		4		18-Feb-08		24-Feb-08		25		0		0.0117604535				2008		8		4		18-Feb-08		24-Feb-08		25		0		0.6913453069

		2008		9		5		25-Feb-08		2-Mar-08		21.2		5.5559595813		20.7210069736				2008		9		5		25-Feb-08		2-Mar-08		20		0		0.0132695098				2008		9		5		25-Feb-08		2-Mar-08		20		0		1.779907301

		2008		10		5		3-Mar-08		9-Mar-08		20.2		2		17.9874303334				2008		10		5		3-Mar-08		9-Mar-08		20		0		0.0106365165				2008		10		5		3-Mar-08		9-Mar-08		20		0		1.2724661096

		2008		11		5		10-Mar-08		16-Mar-08		20.2		2		19.9032954558				2008		11		5		10-Mar-08		16-Mar-08		20		0		0.0221230768				2008		11		5		10-Mar-08		16-Mar-08		21.4		5.1286479995		1.9554078858

		2008		12		4		17-Mar-08		23-Mar-08		25		0		26.1715550105				2008		12		4		17-Mar-08		23-Mar-08		25		0		0.0279400176				2008		12		4		17-Mar-08		23-Mar-08		25		0		2.977788609

		2008		13		5		24-Mar-08		30-Mar-08		20		0		16.1193774694				2008		13		5		24-Mar-08		30-Mar-08		20		0		0.0075631113				2008		13		5		24-Mar-08		30-Mar-08		20.8		3.9389277113		0.1591540135

		2008		14		5		31-Mar-08		6-Apr-08		20.8		5.6282117655		20.8953135894				2008		14		5		31-Mar-08		6-Apr-08		21.4		5.8637733912		0.0156416803				2008		14		5		31-Mar-08		6-Apr-08		20.4		2.8141058827		1.2562961434

		2008		15		5		7-Apr-08		13-Apr-08		20.2		2		15.1437627425				2008		15		5		7-Apr-08		13-Apr-08		20.2		2		0.0091215504				2008		15		5		7-Apr-08		13-Apr-08		20.4		2.8141058827		0.5607851639

		2008		16		5		14-Apr-08		20-Apr-08		21.8		7.0180143383		25.3722752232				2008		16		5		14-Apr-08		20-Apr-08		20		0		0.0107472821				2008		16		5		14-Apr-08		20-Apr-08		20.6		3.42893216		1.6667423316

		2008		17		5		21-Apr-08		27-Apr-08		20		0		8.5263913821				2008		17		5		21-Apr-08		27-Apr-08		27.6		10.1623189909		0.0064033131				2008		17		5		21-Apr-08		27-Apr-08		20		0		0.4791972454

		2008		18		5		28-Apr-08		4-May-08		20		0		12.045479235				2008		18		5		28-Apr-08		4-May-08		40		0		0.0091839049				2008		18		5		28-Apr-08		4-May-08		20		0		1.0425353711

		2008		19		5		5-May-08		11-May-08		20.2		2		12.0810773526				2008		19		5		5-May-08		11-May-08		20		0		0.0119352148				2008		19		5		5-May-08		11-May-08		20		0		0.5938434137

		2008		20		5		12-May-08		18-May-08		22.2		6.2893207547		10.8500345622				2008		20		5		12-May-08		18-May-08		20		0		0.0043671534				2008		20		5		12-May-08		18-May-08		20		0		0.7910436145

		2008		21		5		19-May-08		25-May-08		20.4		2.8141058827		19.912937503				2008		21		5		19-May-08		25-May-08		20		0		0.0100812321				2008		21		5		19-May-08		25-May-08		20		0		0.973128974

		2008		22		4		26-May-08		1-Jun-08		25		0		6.9117743742				2008		22		4		26-May-08		1-Jun-08		25.5		3.5176323534		0.0072513235				2008		22		4		26-May-08		1-Jun-08		25		0		0.8341462701

		2008		23		5		2-Jun-08		8-Jun-08		22.6		6.7599533798		15.7453469317				2008		23		5		2-Jun-08		8-Jun-08		20.2		2		0.0182423223				2008		23		5		2-Jun-08		8-Jun-08		20.2		2		1.8305928002

		2008		24		5		9-Jun-08		15-Jun-08		20.4		2.8141058827		12.4201396933				2008		24		5		9-Jun-08		15-Jun-08		20		0		0.0115081491				2008		24		5		9-Jun-08		15-Jun-08		20.8		3.9389277113		1.0698504568

		2008		25		5		16-Jun-08		22-Jun-08		20		0		15.8618132633				2008		25		5		16-Jun-08		22-Jun-08		20		0		0.0087701857				2008		25		5		16-Jun-08		22-Jun-08		20		0		0.7980789435

		2008		26		5		23-Jun-08		29-Jun-08		20.4		2.8141058827		20.6903786819				2008		26		5		23-Jun-08		29-Jun-08		20		0		0.0139152266				2008		26		5		23-Jun-08		29-Jun-08		20		0		1.0694765075

		2008		27		4		30-Jun-08		6-Jul-08		25		0		11.8724649926				2008		27		4		30-Jun-08		6-Jul-08		25		0		0.0100779105				2008		27		4		30-Jun-08		6-Jul-08		25		0		1.0174805485

		2008		28		5		7-Jul-08		13-Jul-08		20		0		13.0411954973				2008		28		5		7-Jul-08		13-Jul-08		20		0		0.0157942192				2008		28		5		7-Jul-08		13-Jul-08		20.2		2		1.5514896068

		2008		29		5		14-Jul-08		20-Jul-08		20		0		20.1083037574				2008		29		5		14-Jul-08		20-Jul-08		20		0		0.0136569229				2008		29		5		14-Jul-08		20-Jul-08		26		11.8917678002		2.1163718955

		2008		30		5		21-Jul-08		27-Jul-08		20.4		2.8141058827		12.9241371085				2008		30		5		21-Jul-08		27-Jul-08		20		0		0.0160361976				2008		30		5		21-Jul-08		27-Jul-08		20.6		3.42893216		1.0533612865

		2008		31		5		28-Jul-08		3-Aug-08		20		0		17.9730278473				2008		31		5		28-Jul-08		3-Aug-08		20.4		2.8141058827		0.0163254723				2008		31		5		28-Jul-08		3-Aug-08		20		0		1.1214187443

		2008		32		5		4-Aug-08		10-Aug-08		20.2		2		19.27961177				2008		32		5		4-Aug-08		10-Aug-08		20		0		0.01841783				2008		32		5		4-Aug-08		10-Aug-08		20		0		1.2642112165

		2008		33		5		11-Aug-08		17-Aug-08		20		0		7.6227442565				2008		33		5		11-Aug-08		17-Aug-08		20.8		3.9389277113		0.0093309146				2008		33		5		11-Aug-08		17-Aug-08		20		0		0.7991057502

		2008		34		5		18-Aug-08		24-Aug-08		20		0		9.245993727				2008		34		5		18-Aug-08		24-Aug-08		20.2		2		0.012596922				2008		34		5		18-Aug-08		24-Aug-08		20		0		0.9849466991

		2008		35		5		25-Aug-08		31-Aug-08		20		0		13.0500432949				2008		35		5		25-Aug-08		31-Aug-08		20		0		0.0110372105				2008		35		5		25-Aug-08		31-Aug-08		20		0		0.6418722614

		2008		36		4		1-Sep-08		7-Sep-08		25		0		21.338691775				2008		36		4		1-Sep-08		7-Sep-08		25		0		0.0211658015				2008		36		4		1-Sep-08		7-Sep-08		25		0		1.1539027978

		2008		37		5		8-Sep-08		14-Sep-08		20		0		17.0914940833				2008		37		5		8-Sep-08		14-Sep-08		20		0		0.027487566				2008		37		5		8-Sep-08		14-Sep-08		20.6		3.42893216		1.1991788857

		2008		38		5		15-Sep-08		21-Sep-08		20		0		35.7008057332				2008		38		5		15-Sep-08		21-Sep-08		21.6		5.4531984869		0.0432478656				2008		38		5		15-Sep-08		21-Sep-08		20.8		3.9389277113		1.9389120661

		2008		39		5		22-Sep-08		28-Sep-08		20.4		2.8141058827		12.648661194				2008		39		5		22-Sep-08		28-Sep-08		20		0		0.0435542851				2008		39		5		22-Sep-08		28-Sep-08		20		0		1.1467911754

		2008		40		5		29-Sep-08		5-Oct-08		20.6		3.42893216		31.7674366294				2008		40		5		29-Sep-08		5-Oct-08		20		0		0.0381020466				2008		40		5		29-Sep-08		5-Oct-08		20.6		3.42893216		3.405338456

		2008		41		5		6-Oct-08		12-Oct-08		20		0		65.3432004879				2008		41		5		6-Oct-08		12-Oct-08		20		0		0.0733237721				2008		41		5		6-Oct-08		12-Oct-08		20.2		2		7.4492838582

		2008		42		5		13-Oct-08		19-Oct-08		20.6		3.42893216		40.6330441882				2008		42		5		13-Oct-08		19-Oct-08		20		0		0.0567279373				2008		42		5		13-Oct-08		19-Oct-08		24.6		9.3657445896		7.7309973483

		2008		43		5		20-Oct-08		26-Oct-08		20.2		2		44.6017529925				2008		43		5		20-Oct-08		26-Oct-08		20		0		0.0270635003				2008		43		5		20-Oct-08		26-Oct-08		28.6		10.732749843		11.3370772248

		2008		44		5		27-Oct-08		2-Nov-08		20		0		46.7831467518				2008		44		5		27-Oct-08		2-Nov-08		20.4		2.8141058827		0.0451527373				2008		44		5		27-Oct-08		2-Nov-08		20		0		7.7803971621

		2008		45		5		3-Nov-08		9-Nov-08		20		0		37.9333780463				2008		45		5		3-Nov-08		9-Nov-08		21.6		5.4531984869		0.0437645774				2008		45		5		3-Nov-08		9-Nov-08		20		0		5.7277569781

		2008		46		5		10-Nov-08		16-Nov-08		20		0		27.7579920023				2008		46		5		10-Nov-08		16-Nov-08		20		0		0.0477362848				2008		46		5		10-Nov-08		16-Nov-08		20		0		3.3293587971

		2008		47		5		17-Nov-08		23-Nov-08		20.6		3.42893216		43.0871051476				2008		47		5		17-Nov-08		23-Nov-08		20.8		3.9389277113		0.0644200483				2008		47		5		17-Nov-08		23-Nov-08		20		0		5.1718691012

		2008		48		4		24-Nov-08		30-Nov-08		25		0		21.9694833804				2008		48		4		24-Nov-08		30-Nov-08		25.5		5		0.0566672833				2008		48		4		24-Nov-08		30-Nov-08		25		0		4.5716371976

		2008		49		5		1-Dec-08		7-Dec-08		20		0		23.8006333949				2008		49		5		1-Dec-08		7-Dec-08		20		0		0.0292464605				2008		49		5		1-Dec-08		7-Dec-08		20		0		3.3642131324

		2008		50		5		8-Dec-08		14-Dec-08		20		0		14.5758749309				2008		50		5		8-Dec-08		14-Dec-08		20		0		0.0180847192				2008		50		5		8-Dec-08		14-Dec-08		23.2		8.3943222755		1.98196115

		2008		51		5		15-Dec-08		21-Dec-08		20		0		17.4202233051				2008		51		5		15-Dec-08		21-Dec-08		20.2		2		0.029181571				2008		51		5		15-Dec-08		21-Dec-08		20		0		4.47668069

		2008		52		4		22-Dec-08		28-Dec-08		25		0		4.3269735382				2008		52		4		22-Dec-08		28-Dec-08		25		0		0.0075401839				2008		52		4		22-Dec-08		28-Dec-08		25		0		0.6928864746

		2009		1		4		29-Dec-08		4-Jan-09		25		0		26.0676713894				2009		1		4		29-Dec-08		4-Jan-09		25		0		0.0155533833				2009		1		4		29-Dec-08		4-Jan-09		25		0		2.0779316639

		2009		2		5		5-Jan-09		11-Jan-09		20		0		17.6119243696				2009		2		5		5-Jan-09		11-Jan-09		20		0		0.0171381837				2009		2		5		5-Jan-09		11-Jan-09		20.4		2.8141058827		2.2748890083

		2009		3		5		12-Jan-09		18-Jan-09		20.6		3.42893216		14.2841338554				2009		3		5		12-Jan-09		18-Jan-09		20		0		0.0271911908				2009		3		5		12-Jan-09		18-Jan-09		20		0		3.0250735528

		2009		4		4		19-Jan-09		25-Jan-09		25		0		14.966980045				2009		4		4		19-Jan-09		25-Jan-09		25		0		0.0240868796				2009		4		4		19-Jan-09		25-Jan-09		25.5		3.5176323534		4.8453302261

		2009		5		5		26-Jan-09		1-Feb-09		20		0		17.9042500541				2009		5		5		26-Jan-09		1-Feb-09		20		0		0.0266354052				2009		5		5		26-Jan-09		1-Feb-09		20		0		2.3704282314

		2009		6		5		2-Feb-09		8-Feb-09		20		0		16.6145246697				2009		6		5		2-Feb-09		8-Feb-09		20		0		0.0134465554				2009		6		5		2-Feb-09		8-Feb-09		20.4		2.8141058827		0.9542169565

		2009		7		5		9-Feb-09		15-Feb-09		20.2		2		17.9128202693				2009		7		5		9-Feb-09		15-Feb-09		20.2		2		0.0273006356				2009		7		5		9-Feb-09		15-Feb-09		20		0		2.0034170809

		2009		8		4		16-Feb-09		22-Feb-09		26.75		6.4108099994		9.0238074004				2009		8		4		16-Feb-09		22-Feb-09		27		6.8164981086		0.0145018996				2009		8		4		16-Feb-09		22-Feb-09		25		0		0.9347192092

		2009		9		5		23-Feb-09		1-Mar-09		20		0		15.474613727				2009		9		5		23-Feb-09		1-Mar-09		20.2		2		0.0318913258				2009		9		5		23-Feb-09		1-Mar-09		40.2		2		3.3503238649

		2009		10		5		2-Mar-09		8-Mar-09		20		0		12.6966983897				2009		10		5		2-Mar-09		8-Mar-09		20		0		0.0241638987				2009		10		5		2-Mar-09		8-Mar-09		20		0		1.8865895155

		2009		11		5		9-Mar-09		15-Mar-09		21		4.3808582712		31.8185909493				2009		11		5		9-Mar-09		15-Mar-09		20		0		0.0280010334				2009		11		5		9-Mar-09		15-Mar-09		20.2		2		3.2751106852

		2009		12		5		16-Mar-09		22-Mar-09		20		0		15.4121500771				2009		12		5		16-Mar-09		22-Mar-09		20.6		3.42893216		0.0358295248				2009		12		5		16-Mar-09		22-Mar-09		20.4		2.8141058827		2.3826413914

		2009		13		5		23-Mar-09		29-Mar-09		20		0		10.0844771803				2009		13		5		23-Mar-09		29-Mar-09		20		0		0.0241837425				2009		13		5		23-Mar-09		29-Mar-09		20		0		1.2292558725

		2009		14		5		30-Mar-09		5-Apr-09		20		0		23.4238162988				2009		14		5		30-Mar-09		5-Apr-09		20		0		0.0132954554				2009		14		5		30-Mar-09		5-Apr-09		20		0		2.2216660415

		2009		15		4		6-Apr-09		12-Apr-09		25		0		17.5788838762				2009		15		4		6-Apr-09		12-Apr-09		25		0		0.0253837421				2009		15		4		6-Apr-09		12-Apr-09		25		0		1.9712855366

		2009		16		5		13-Apr-09		19-Apr-09		20		0		11.1168484743				2009		16		5		13-Apr-09		19-Apr-09		20		0		0.0252342436				2009		16		5		13-Apr-09		19-Apr-09		21		4.3808582712		1.5811957501

		2009		17		5		20-Apr-09		26-Apr-09		20		0		12.369544454				2009		17		5		20-Apr-09		26-Apr-09		20.2		2		0.0141619038				2009		17		5		20-Apr-09		26-Apr-09		20		0		0.966757467

		2009		18		5		27-Apr-09		3-May-09		21.4		6.5164903487		10.2252613659				2009		18		5		27-Apr-09		3-May-09		20.2		2		0.0155584367				2009		18		5		27-Apr-09		3-May-09		20.6		4.4540300671		1.2734598541

		2009		19		5		4-May-09		10-May-09		20		0		10.6581457111				2009		19		5		4-May-09		10-May-09		20		0		0.0195347864				2009		19		5		4-May-09		10-May-09		20		0		0.9658312482

		2009		20		5		11-May-09		17-May-09		21.2		4.7736651315		12.7786489896				2009		20		5		11-May-09		17-May-09		20		0		0.0216687269				2009		20		5		11-May-09		17-May-09		20		0		0.9475600245

		2009		21		5		18-May-09		24-May-09		20.2		2		10.9012944186				2009		21		5		18-May-09		24-May-09		20		0		0.0157422458				2009		21		5		18-May-09		24-May-09		20.8		3.9389277113		1.607591366

		2009		22		4		25-May-09		31-May-09		25		0		10.8375673777				2009		22		4		25-May-09		31-May-09		25		0		0.0193575727				2009		22		4		25-May-09		31-May-09		25		0		1.497005344

		2009		23		5		1-Jun-09		7-Jun-09		20		0		5.097168822				2009		23		5		1-Jun-09		7-Jun-09		20		0		0.0090817623				2009		23		5		1-Jun-09		7-Jun-09		20		0		0.5717691842

		2009		24		5		8-Jun-09		14-Jun-09		20		0		3.2365382741				2009		24		5		8-Jun-09		14-Jun-09		20.2		2		0.0121172763				2009		24		5		8-Jun-09		14-Jun-09		20		0		0.6943486156

		2009		25		5		15-Jun-09		21-Jun-09		20.4		2.8141058827		5.6919504566				2009		25		5		15-Jun-09		21-Jun-09		20		0		0.0156788243				2009		25		5		15-Jun-09		21-Jun-09		20		0		1.7600142045

		2009		26		5		22-Jun-09		28-Jun-09		20.2		2		13.0529046576				2009		26		5		22-Jun-09		28-Jun-09		20		0		0.0086473562				2009		26		5		22-Jun-09		28-Jun-09		20		0		2.3912695373

		2009		27		4		29-Jun-09		5-Jul-09		25		0		13.8192872465				2009		27		4		29-Jun-09		5-Jul-09		25		0		0.0155982597				2009		27		4		29-Jun-09		5-Jul-09		25.75		4.2861651999		1.0834628128

		2009		28		5		6-Jul-09		12-Jul-09		20.2		2		8.2222460435				2009		28		5		6-Jul-09		12-Jul-09		20.2		2		0.0160621595				2009		28		5		6-Jul-09		12-Jul-09		20		0		1.0512849281

		2009		29		5		13-Jul-09		19-Jul-09		20.4		2.8141058827		19.2371208865				2009		29		5		13-Jul-09		19-Jul-09		20		0		0.0111687321				2009		29		5		13-Jul-09		19-Jul-09		20		0		0.7642839786

		2009		30		5		20-Jul-09		26-Jul-09		21.8		5.7524698253		13.5326283478				2009		30		5		20-Jul-09		26-Jul-09		20.2		2		0.0094225759				2009		30		5		20-Jul-09		26-Jul-09		20.6		3.42893216		0.5013182622

		2009		31		5		27-Jul-09		2-Aug-09		20		0		5.1218580613				2009		31		5		27-Jul-09		2-Aug-09		20		0		0.0088741421				2009		31		5		27-Jul-09		2-Aug-09		20		0		0.632321121

		2009		32		5		3-Aug-09		9-Aug-09		20		0		4.8913157739				2009		32		5		3-Aug-09		9-Aug-09		20		0		0.0076625564				2009		32		5		3-Aug-09		9-Aug-09		22.4		6.5319726474		0.4244172475

		2009		33		5		10-Aug-09		16-Aug-09		20		0		6.6876812125				2009		33		5		10-Aug-09		16-Aug-09		20.4		2.8141058827		0.0147090156				2009		33		5		10-Aug-09		16-Aug-09		20		0		0.6644697134

		2009		34		5		17-Aug-09		23-Aug-09		20		0		17.7983516091				2009		34		5		17-Aug-09		23-Aug-09		20		0		0.006888261				2009		34		5		17-Aug-09		23-Aug-09		21		4.3808582712		1.1665461843

		2009		35		5		24-Aug-09		30-Aug-09		20.8		3.9389277113		1.9463170348				2009		35		5		24-Aug-09		30-Aug-09		20		0		0.0044263218				2009		35		5		24-Aug-09		30-Aug-09		20		0		0.1788854382

		2009		36		5		31-Aug-09		6-Sep-09		20		0		11.3752538433				2009		36		5		31-Aug-09		6-Sep-09		20		0		0.0143760328				2009		36		5		31-Aug-09		6-Sep-09		20.6		3.42893216		1.720967751

		2009		37		4		7-Sep-09		13-Sep-09		25		0		8.7631287221				2009		37		4		7-Sep-09		13-Sep-09		25		0		0.0050361384				2009		37		4		7-Sep-09		13-Sep-09		25		0		0.8716650733

		2009		38		5		14-Sep-09		20-Sep-09		20.4		2.8141058827		9.2145824648				2009		38		5		14-Sep-09		20-Sep-09		20		0		0.0075336229				2009		38		5		14-Sep-09		20-Sep-09		20		0		0.1966468917

		2009		39		5		21-Sep-09		27-Sep-09		20		0		10.9054619343				2009		39		5		21-Sep-09		27-Sep-09		22		6.6666666667		0.0120947159				2009		39		5		21-Sep-09		27-Sep-09		20		0		1.0394084856

		2009		40		5		28-Sep-09		4-Oct-09		20.4		2.8141058827		18.1039976248				2009		40		5		28-Sep-09		4-Oct-09		20.6		3.42893216		0.0145246822				2009		40		5		28-Sep-09		4-Oct-09		20.2		2		1.8037821376

		2009		41		5		5-Oct-09		11-Oct-09		20		0		11.7951506985				2009		41		5		5-Oct-09		11-Oct-09		20		0		0.004207369				2009		41		5		5-Oct-09		11-Oct-09		20		0		1.4264220974

		2009		42		5		12-Oct-09		18-Oct-09		20.4		2.8141058827		10.0884423971				2009		42		5		12-Oct-09		18-Oct-09		20		0		0.0100180225				2009		42		5		12-Oct-09		18-Oct-09		22.8		8.0503466266		0.7640484278

		2009		43		5		19-Oct-09		25-Oct-09		20		0		7.81250472				2009		43		5		19-Oct-09		25-Oct-09		20		0		0.0094310044				2009		43		5		19-Oct-09		25-Oct-09		20		0		0.7291296181

		2009		44		5		26-Oct-09		1-Nov-09		20.4		2.8141058827		14.5239361056				2009		44		5		26-Oct-09		1-Nov-09		20		0		0.0202734188				2009		44		5		26-Oct-09		1-Nov-09		20.4		2.8141058827		2.7457603683

		2009		45		5		2-Nov-09		8-Nov-09		20.6		3.42893216		12.7200208333				2009		45		5		2-Nov-09		8-Nov-09		20.8		3.9389277113		0.0102220061				2009		45		5		2-Nov-09		8-Nov-09		20		0		2.3297489135

		2009		46		5		9-Nov-09		15-Nov-09		21.6		5.4531984869		3.9923088558				2009		46		5		9-Nov-09		15-Nov-09		20		0		0.009044649				2009		46		5		9-Nov-09		15-Nov-09		20		0		0.5444079353

		2009		47		5		16-Nov-09		22-Nov-09		21.8		7.5718777944		9.2202060714				2009		47		5		16-Nov-09		22-Nov-09		20.4		2.8141058827		0.0096890024				2009		47		5		16-Nov-09		22-Nov-09		20		0		0.4789572006

		2009		48		4		23-Nov-09		29-Nov-09		26.75		6.4108099994		8.3107776411				2009		48		4		23-Nov-09		29-Nov-09		25		0		0.0102271888				2009		48		4		23-Nov-09		29-Nov-09		50.25		2.5		2.0983326714

		2009		49		5		30-Nov-09		6-Dec-09		20		0		5.9513343042				2009		49		5		30-Nov-09		6-Dec-09		20		0		0.0077793036				2009		49		5		30-Nov-09		6-Dec-09		20		0		1.3727235701

		2009		50		5		7-Dec-09		13-Dec-09		20		0		5.8850913332				2009		50		5		7-Dec-09		13-Dec-09		20		0		0.00699903				2009		50		5		7-Dec-09		13-Dec-09		20.2		2		0.7839451511

		2009		51		5		14-Dec-09		20-Dec-09		20.4		2.8141058827		6.9004731722				2009		51		5		14-Dec-09		20-Dec-09		20		0		0.0088929168				2009		51		5		14-Dec-09		20-Dec-09		20		0		0.7234155099

		2009		52		4		21-Dec-09		27-Dec-09		25		0		5.2114137557				2009		52		4		21-Dec-09		27-Dec-09		25		0		0.0017539378				2009		52		4		21-Dec-09		27-Dec-09		25		0		0.4692813655

		2009		53		4		28-Dec-09		3-Jan-10		26.5		6.9449494766		5.8915843936				2009		53		4		28-Dec-09		3-Jan-10		25.75		4.2861651999		0.0108325379				2009		53		4		28-Dec-09		3-Jan-10		26.75		8.1456129359		0.8573019694

		2010		1		5		4-Jan-10		10-Jan-10		20.4		2.8141058827		4.6947342843				2010		1		5		4-Jan-10		10-Jan-10		20		0		0.0013346699				2010		1		5		4-Jan-10		10-Jan-10		20.2		2		0.6856894341

		2010		2		5		11-Jan-10		17-Jan-10		20		0		6.059131951				2010		2		5		11-Jan-10		17-Jan-10		20		0		0.010423426				2010		2		5		11-Jan-10		17-Jan-10		20		0		0.2744448943

		2010		3		4		18-Jan-10		24-Jan-10		25		0		25.6971948858				2010		3		4		18-Jan-10		24-Jan-10		25		0		0.012050591				2010		3		4		18-Jan-10		24-Jan-10		25		0		4.3841152661

		2010		4		5		25-Jan-10		31-Jan-10		20.2		2		9.89596635				2010		4		5		25-Jan-10		31-Jan-10		20		0		0.0108553346				2010		4		5		25-Jan-10		31-Jan-10		20		0		0.8756426212

		2010		5		5		1-Feb-10		7-Feb-10		20		0		18.2344418615				2010		5		5		1-Feb-10		7-Feb-10		20		0		0.0165964524				2010		5		5		1-Feb-10		7-Feb-10		22.6		6.7599533798		2.3431325187

		2010		6		5		8-Feb-10		14-Feb-10		20.2		2		8.3907168943				2010		6		5		8-Feb-10		14-Feb-10		20		0		0.0092223498				2010		6		5		8-Feb-10		14-Feb-10		20.2		2		1.5526268064

		2010		7		4		15-Feb-10		21-Feb-10		25		0		6.5748485407				2010		7		4		15-Feb-10		21-Feb-10		25		0		0.003227178				2010		7		4		15-Feb-10		21-Feb-10		25		0		1.013590976

		2010		8		5		22-Feb-10		28-Feb-10		20		0		5.0716299155				2010		8		5		22-Feb-10		28-Feb-10		20		0		0.0092293482				2010		8		5		22-Feb-10		28-Feb-10		20.2		2		0.6955070093

		2010		9		5		1-Mar-10		7-Mar-10		21.2		5.5559595813		9.2100640606				2010		9		5		1-Mar-10		7-Mar-10		20.2		2		0.0057284733				2010		9		5		1-Mar-10		7-Mar-10		21		5.9458839001		0.7228554489

		2010		10		5		8-Mar-10		14-Mar-10		20		0		5.3775803109				2010		10		5		8-Mar-10		14-Mar-10		20.4		2.8141058827		0.002109728				2010		10		5		8-Mar-10		14-Mar-10		20		0		0.3721961848

		2010		11		5		15-Mar-10		21-Mar-10		22		6.0302268916		6.3675953075				2010		11		5		15-Mar-10		21-Mar-10		20		0		0.0052625923				2010		11		5		15-Mar-10		21-Mar-10		20		0		0.5801465332

		2010		12		5		22-Mar-10		28-Mar-10		20		0		3.5385138123				2010		12		5		22-Mar-10		28-Mar-10		20		0		0.0052187045				2010		12		5		22-Mar-10		28-Mar-10		20		0		0.7971950828

		2010		13		4		29-Mar-10		4-Apr-10		27.25		7.1905872816		3.5522809574				2010		13		4		29-Mar-10		4-Apr-10		25		0		0.0055191197				2010		13		4		29-Mar-10		4-Apr-10		25		0		0.2174856317

		2010		14		5		5-Apr-10		11-Apr-10		20		0		4.364524029				2010		14		5		5-Apr-10		11-Apr-10		20		0		0.0046072918				2010		14		5		5-Apr-10		11-Apr-10		20		0		0.3491704455

		2010		15		5		12-Apr-10		18-Apr-10		21.2		6.2409530482		8.9118196795				2010		15		5		12-Apr-10		18-Apr-10		20		0		0.0101075606				2010		15		5		12-Apr-10		18-Apr-10		20.2		2		1.1663318567

		2010		16		5		19-Apr-10		25-Apr-10		20.6		4.4540300671		7.053207072				2010		16		5		19-Apr-10		25-Apr-10		20		0		0.0052536588				2010		16		5		19-Apr-10		25-Apr-10		20		0		0.5801120581

		2010		17		5		26-Apr-10		2-May-10		20		0		12.5796569906				2010		17		5		26-Apr-10		2-May-10		20.2		2		0.0173583338				2010		17		5		26-Apr-10		2-May-10		20		0		2.3138171924

		2010		18		5		3-May-10		9-May-10		20.4		2.8141058827		36.6028334969				2010		18		5		3-May-10		9-May-10		20		0		0.0297461563				2010		18		5		3-May-10		9-May-10		20.4		2.8141058827		8.3238374564

		2010		19		5		10-May-10		16-May-10		20		0		12.9852096633				2010		19		5		10-May-10		16-May-10		20		0		0.0125475535				2010		19		5		10-May-10		16-May-10		20		0		2.1866869918

		2010		20		5		17-May-10		23-May-10		20.2		2		26.3470744106				2010		20		5		17-May-10		23-May-10		20		0		0.0196625484				2010		20		5		17-May-10		23-May-10		20.2		2		5.9049259098

		2010		21		5		24-May-10		30-May-10		22.8		6.9747017604		14.3905837269				2010		21		5		24-May-10		30-May-10		20		0		0.0195705491				2010		21		5		24-May-10		30-May-10		20		0		3.2574606675

		2010		22		4		31-May-10		6-Jun-10		25		0		19.1780412625				2010		22		4		31-May-10		6-Jun-10		25		0		0.0257431458				2010		22		4		31-May-10		6-Jun-10		25		0		3.3008521627

		2010		23		5		7-Jun-10		13-Jun-10		20.2		2		18.6951236958				2010		23		5		7-Jun-10		13-Jun-10		20		0		0.0137364049				2010		23		5		7-Jun-10		13-Jun-10		25.2		8.8168800455		3.0355757279

		2010		24		5		14-Jun-10		20-Jun-10		21.4		6.5164903487		11.7749683651				2010		24		5		14-Jun-10		20-Jun-10		40.4		2.8141058827		0.0107970431				2010		24		5		14-Jun-10		20-Jun-10		21		4.3808582712		1.7106519225

		2010		25		5		21-Jun-10		27-Jun-10		20		0		15.903705543				2010		25		5		21-Jun-10		27-Jun-10		20		0		0.0089640767				2010		25		5		21-Jun-10		27-Jun-10		20		0		1.8346034994

		2010		26		5		28-Jun-10		4-Jul-10		20.2		2		20.8770670833				2010		26		5		28-Jun-10		4-Jul-10		20.6		3.42893216		0.0138335335				2010		26		5		28-Jun-10		4-Jul-10		20		0		2.458556487

		2010		27		4		5-Jul-10		11-Jul-10		25		0		21.9459009081				2010		27		4		5-Jul-10		11-Jul-10		25		0		0.0130696799				2010		27		4		5-Jul-10		11-Jul-10		25		0		2.0513816482

		2010		28		5		12-Jul-10		18-Jul-10		23.6		9.1585363393		13.9615088726				2010		28		5		12-Jul-10		18-Jul-10		20.4		2.8141058827		0.0166985146				2010		28		5		12-Jul-10		18-Jul-10		20.2		2		0.7242444339

		2010		29		5		19-Jul-10		25-Jul-10		20		0		14.2486929225				2010		29		5		19-Jul-10		25-Jul-10		20		0		0.0128597169				2010		29		5		19-Jul-10		25-Jul-10		20		0		1.0727627883

		2010		30		5		26-Jul-10		1-Aug-10		20.4		2.8141058827		6.4970970441				2010		30		5		26-Jul-10		1-Aug-10		20.6		4.4540300671		0.0114289884				2010		30		5		26-Jul-10		1-Aug-10		20.6		3.42893216		0.638435588

		2010		31		5		2-Aug-10		8-Aug-10		20		0		2.9635485486				2010		31		5		2-Aug-10		8-Aug-10		20.2		2		0.005104065				2010		31		5		2-Aug-10		8-Aug-10		20.2		2		0.3253767048

		2010		32		5		9-Aug-10		15-Aug-10		20.6		4.4540300671		22.5033593048				2010		32		5		9-Aug-10		15-Aug-10		20.6		3.42893216		0.0113271367				2010		32		5		9-Aug-10		15-Aug-10		20.8		4.8575672508		1.9595739333

		2010		33		5		16-Aug-10		22-Aug-10		20.4		2.8141058827		10.1289510809				2010		33		5		16-Aug-10		22-Aug-10		20		0		0.0105542506				2010		33		5		16-Aug-10		22-Aug-10		20.4		2.8141058827		0.9192660116

		2010		34		5		23-Aug-10		29-Aug-10		20		0		8.5046534321				2010		34		5		23-Aug-10		29-Aug-10		20		0		0.0133583356				2010		34		5		23-Aug-10		29-Aug-10		20.2		2		1.2726625633

		2010		35		5		30-Aug-10		5-Sep-10		24.8		8.5846939198		24.8257175123				2010		35		5		30-Aug-10		5-Sep-10		20		0		0.015093873				2010		35		5		30-Aug-10		5-Sep-10		20		0		2.3380761322

		2010		36		4		6-Sep-10		12-Sep-10		25		0		7.5632664901				2010		36		4		6-Sep-10		12-Sep-10		32.75		11.6205799678		0.0029487627				2010		36		4		6-Sep-10		12-Sep-10		25		0		0.7644333413

		2010		37		5		13-Sep-10		19-Sep-10		20.6		4.4540300671		2.0226294767				2010		37		5		13-Sep-10		19-Sep-10		20.4		2.8141058827		0.0065979375				2010		37		5		13-Sep-10		19-Sep-10		20		0		0.3585387008

		2010		38		5		20-Sep-10		26-Sep-10		20		0		9.034297427				2010		38		5		20-Sep-10		26-Sep-10		20.2		2		0.0119592935				2010		38		5		20-Sep-10		26-Sep-10		20.2		2		0.9301720271

		2010		39		5		27-Sep-10		3-Oct-10		20		0		2.7222196825				2010		39		5		27-Sep-10		3-Oct-10		20.6		3.42893216		0.0054798527				2010		39		5		27-Sep-10		3-Oct-10		20.6		3.42893216		0.5339662911

		2010		40		5		4-Oct-10		10-Oct-10		20.8		3.9389277113		11.0223191752				2010		40		5		4-Oct-10		10-Oct-10		20.6		3.42893216		0.0092996552				2010		40		5		4-Oct-10		10-Oct-10		20		0		1.0411291947

		2010		41		5		11-Oct-10		17-Oct-10		20		0		5.1381484992				2010		41		5		11-Oct-10		17-Oct-10		20		0		0.0044698421				2010		41		5		11-Oct-10		17-Oct-10		21.2		5.5559595813		0.3985348165

		2010		42		5		18-Oct-10		24-Oct-10		20.2		2		7.4410704875				2010		42		5		18-Oct-10		24-Oct-10		21		4.3808582712		0.0097348563				2010		42		5		18-Oct-10		24-Oct-10		20		0		0.72451363

		2010		43		5		25-Oct-10		31-Oct-10		24		8.0403025221		1.4317821063				2010		43		5		25-Oct-10		31-Oct-10		20		0		0.0015322867				2010		43		5		25-Oct-10		31-Oct-10		20.2		2		0.5370009311

		2010		44		5		1-Nov-10		7-Nov-10		20.2		2		18.007543697				2010		44		5		1-Nov-10		7-Nov-10		20		0		0.0078944014				2010		44		5		1-Nov-10		7-Nov-10		20.4		2.8141058827		1.6742072751

		2010		45		5		8-Nov-10		14-Nov-10		20		0		9.0325505811				2010		45		5		8-Nov-10		14-Nov-10		20		0		0.0062516842				2010		45		5		8-Nov-10		14-Nov-10		20.2		2		0.9369471703

		2010		46		5		15-Nov-10		21-Nov-10		23.2		7.3690589835		10.7864869165				2010		46		5		15-Nov-10		21-Nov-10		20		0		0.0112713901				2010		46		5		15-Nov-10		21-Nov-10		20		0		1.9264163621

		2010		47		4		22-Nov-10		28-Nov-10		25		0		8.3165577815				2010		47		4		22-Nov-10		28-Nov-10		25		0		0.0124720114				2010		47		4		22-Nov-10		28-Nov-10		25		0		1.6354102441

		2010		48		5		29-Nov-10		5-Dec-10		20		0		19.7107402195				2010		48		5		29-Nov-10		5-Dec-10		20		0		0.0111020901				2010		48		5		29-Nov-10		5-Dec-10		20		0		2.1284102048

		2010		49		5		6-Dec-10		12-Dec-10		20		0		7.1780011145				2010		49		5		6-Dec-10		12-Dec-10		20.8		3.9389277113		0.0024900058				2010		49		5		6-Dec-10		12-Dec-10		21.4		5.1286479995		0.3147538721

		2010		50		5		13-Dec-10		19-Dec-10		20.2		2		3.3808608371				2010		50		5		13-Dec-10		19-Dec-10		20		0		0.0040845858				2010		50		5		13-Dec-10		19-Dec-10		20.6		3.42893216		0.7054076835

		2010		51		4		20-Dec-10		26-Dec-10		25		0		5.1292908867				2010		51		4		20-Dec-10		26-Dec-10		25		0		0.0033251				2010		51		4		20-Dec-10		26-Dec-10		25.25		2.5		0.5044799302

		2010		52		5		27-Dec-10		2-Jan-11		20		0		0.9246080251				2010		52		5		27-Dec-10		2-Jan-11		20.2		2		0.0051195895				2010		52		5		27-Dec-10		2-Jan-11		20		0		0.1796385259

		2011		1		5		3-Jan-11		9-Jan-11		20		0		2.4776460603				2011		1		5		3-Jan-11		9-Jan-11		20.4		2.8141058827		0.0029974316				2011		1		5		3-Jan-11		9-Jan-11		20		0		0.2323790008

		2011		2		5		10-Jan-11		16-Jan-11		20		0		9.3561541244				2011		2		5		10-Jan-11		16-Jan-11		20		0		0.0043452931				2011		2		5		10-Jan-11		16-Jan-11		20		0		0.7737764535

		2011		3		4		17-Jan-11		23-Jan-11		25.25		2.5		6.7082356101				2011		3		4		17-Jan-11		23-Jan-11		25		0		0.0068826708				2011		3		4		17-Jan-11		23-Jan-11		25		0		1.1316065276

		2011		4		5		24-Jan-11		30-Jan-11		20.8		3.9389277113		8.9380915189				2011		4		5		24-Jan-11		30-Jan-11		20.4		2.8141058827		0.010036375				2011		4		5		24-Jan-11		30-Jan-11		21		4.3808582712		1.4982756756

		2011		5		5		31-Jan-11		6-Feb-11		20		0		9.8197438867				2011		5		5		31-Jan-11		6-Feb-11		20.8		3.9389277113		0.0071800981				2011		5		5		31-Jan-11		6-Feb-11		20.2		2		1.3475459176

		2011		6		5		7-Feb-11		13-Feb-11		20.2		2		3.9245101605				2011		6		5		7-Feb-11		13-Feb-11		20		0		0.0032242365				2011		6		5		7-Feb-11		13-Feb-11		20.2		2		0.2356268236

		2011		7		5		14-Feb-11		20-Feb-11		20		0		6.0466577545				2011		7		5		14-Feb-11		20-Feb-11		20.6		4.4540300671		0.010726845				2011		7		5		14-Feb-11		20-Feb-11		20		0		0.2924380276

		2011		8		4		21-Feb-11		27-Feb-11		25		0		6.5759638077				2011		8		4		21-Feb-11		27-Feb-11		25		0		0.0072940621				2011		8		4		21-Feb-11		27-Feb-11		25		0		1.2271206135

		2011		9		5		28-Feb-11		6-Mar-11		20.4		2.8141058827		11.0380691246				2011		9		5		28-Feb-11		6-Mar-11		20		0		0.012621147				2011		9		5		28-Feb-11		6-Mar-11		20.4		2.8141058827		1.2284665238

		2011		10		5		7-Mar-11		13-Mar-11		20.8		3.9389277113		11.1151954549				2011		10		5		7-Mar-11		13-Mar-11		20		0		0.0112703746				2011		10		5		7-Mar-11		13-Mar-11		20		0		0.8127238153

		2011		11		5		14-Mar-11		20-Mar-11		20		0		14.3023519045				2011		11		5		14-Mar-11		20-Mar-11		20		0		0.015256551				2011		11		5		14-Mar-11		20-Mar-11		20		0		3.0373788042

		2011		12		5		21-Mar-11		27-Mar-11		20		0		8.6119103572				2011		12		5		21-Mar-11		27-Mar-11		20		0		0.0052128161				2011		12		5		21-Mar-11		27-Mar-11		20		0		1.2360420705

		2011		13		5		28-Mar-11		3-Apr-11		20.2		2		8.6709128701				2011		13		5		28-Mar-11		3-Apr-11		20		0		0.0039671862				2011		13		5		28-Mar-11		3-Apr-11		21.6		5.4531984869		0.801623353

		2011		14		5		4-Apr-11		10-Apr-11		20.6		3.42893216		2.6997555445				2011		14		5		4-Apr-11		10-Apr-11		20		0		0.0023987477				2011		14		5		4-Apr-11		10-Apr-11		20		0		0.3742058257

		2011		15		5		11-Apr-11		17-Apr-11		24		9.8473192783		4.5487228977				2011		15		5		11-Apr-11		17-Apr-11		23		7.1774056257		0.0062430156				2011		15		5		11-Apr-11		17-Apr-11		20		0		0.699764246

		2011		16		4		18-Apr-11		24-Apr-11		25		0		15.0234871673				2011		16		4		18-Apr-11		24-Apr-11		25		0		0.0061389406				2011		16		4		18-Apr-11		24-Apr-11		25		0		1.0009786878

		2011		17		5		25-Apr-11		1-May-11		20.2		2		11.4271024324				2011		17		5		25-Apr-11		1-May-11		20		0		0.0040458595				2011		17		5		25-Apr-11		1-May-11		20		0		0.5148494926

		2011		18		5		2-May-11		8-May-11		20		0		10.9172212582				2011		18		5		2-May-11		8-May-11		20		0		0.0061757086				2011		18		5		2-May-11		8-May-11		20		0		1.0174871007

		2011		19		5		9-May-11		15-May-11		20		0		7.3142156107				2011		19		5		9-May-11		15-May-11		20		0		0.0084572175				2011		19		5		9-May-11		15-May-11		20		0		0.6031417744

		2011		20		5		16-May-11		22-May-11		21.4		5.1286479995		6.6301696811				2011		20		5		16-May-11		22-May-11		20		0		0.0081926921				2011		20		5		16-May-11		22-May-11		20		0		1.0963712875

		2011		21		5		23-May-11		29-May-11		20		0		6.1797386676				2011		21		5		23-May-11		29-May-11		22		7.2474307534		0.0040792063				2011		21		5		23-May-11		29-May-11		20		0		1.0183466993

		2011		22		4		30-May-11		5-Jun-11		25		0		19.1087333873				2011		22		4		30-May-11		5-Jun-11		25		0		0.0089819982				2011		22		4		30-May-11		5-Jun-11		25.25		2.5		1.3394121845

		2011		23		5		6-Jun-11		12-Jun-11		20.2		2		7.1123484167				2011		23		5		6-Jun-11		12-Jun-11		20.2		2		0.0078431086				2011		23		5		6-Jun-11		12-Jun-11		20		0		0.4683801875

		2011		24		5		13-Jun-11		19-Jun-11		20		0		8.8149344864				2011		24		5		13-Jun-11		19-Jun-11		20.4		2.8141058827		0.0112065805				2011		24		5		13-Jun-11		19-Jun-11		20		0		1.7996471876

		2011		25		5		20-Jun-11		26-Jun-11		20		0		10.081516751				2011		25		5		20-Jun-11		26-Jun-11		20.2		2		0.0106097987				2011		25		5		20-Jun-11		26-Jun-11		20		0		1.0247780247

		2011		26		5		27-Jun-11		3-Jul-11		20		0		22.7258304579				2011		26		5		27-Jun-11		3-Jul-11		20.2		2		0.0061540048				2011		26		5		27-Jun-11		3-Jul-11		20.2		2		1.9434685488

		2011		27		4		4-Jul-11		10-Jul-11		25.75		4.2861651999		6.9394428211				2011		27		4		4-Jul-11		10-Jul-11		25		0		0.0121565321				2011		27		4		4-Jul-11		10-Jul-11		25		0		0.1841195264

		2011		28		5		11-Jul-11		17-Jul-11		20		0		4.1272472666				2011		28		5		11-Jul-11		17-Jul-11		20		0		0.006106722				2011		28		5		11-Jul-11		17-Jul-11		21.6		5.4531984869		0.8700574694

		2011		29		5		18-Jul-11		24-Jul-11		21		4.3808582712		16.1649522115				2011		29		5		18-Jul-11		24-Jul-11		20		0		0.0094712444				2011		29		5		18-Jul-11		24-Jul-11		21		4.3808582712		1.4167674474

		2011		30		5		25-Jul-11		31-Jul-11		20.6		4.4540300671		20.0105664587				2011		30		5		25-Jul-11		31-Jul-11		20		0		0.0072669703				2011		30		5		25-Jul-11		31-Jul-11		20.6		4.4540300671		2.4609652578

		2011		31		5		1-Aug-11		7-Aug-11		20.4		2.8141058827		38.9189841851				2011		31		5		1-Aug-11		7-Aug-11		20		0		0.0314816545				2011		31		5		1-Aug-11		7-Aug-11		20.4		2.8141058827		4.3534951476

		2011		32		5		8-Aug-11		14-Aug-11		20		0		29.9896973976				2011		32		5		8-Aug-11		14-Aug-11		20		0		0.0375901961				2011		32		5		8-Aug-11		14-Aug-11		20		0		5.2724681128

		2011		33		5		15-Aug-11		21-Aug-11		21.4		5.1286479995		36.3783339366				2011		33		5		15-Aug-11		21-Aug-11		20		0		0.0190089734				2011		33		5		15-Aug-11		21-Aug-11		20.8		5.6282117655		5.9137788258

		2011		34		5		22-Aug-11		28-Aug-11		20		0		21.8348498964				2011		34		5		22-Aug-11		28-Aug-11		20		0		0.0191151589				2011		34		5		22-Aug-11		28-Aug-11		20.4		2.8141058827		3.0009115282

		2011		35		5		29-Aug-11		4-Sep-11		20.4		2.8141058827		17.6082829941				2011		35		5		29-Aug-11		4-Sep-11		20		0		0.012232131				2011		35		5		29-Aug-11		4-Sep-11		20		0		0.9291824363

		2011		36		4		5-Sep-11		11-Sep-11		25		0		19.9948733013				2011		36		4		5-Sep-11		11-Sep-11		25		0		0.0237402669				2011		36		4		5-Sep-11		11-Sep-11		25		0		2.3724178946

		2011		37		5		12-Sep-11		18-Sep-11		20		0		22.9435158596				2011		37		5		12-Sep-11		18-Sep-11		20		0		0.0103876988				2011		37		5		12-Sep-11		18-Sep-11		20		0		3.2123589463

		2011		38		5		19-Sep-11		25-Sep-11		21.6		5.4531984869		35.1433611085				2011		38		5		19-Sep-11		25-Sep-11		20.8		3.9389277113		0.0238210557				2011		38		5		19-Sep-11		25-Sep-11		23.2		7.3690589835		4.2546409954

		2011		39		5		26-Sep-11		2-Oct-11		20		0		16.3671475829				2011		39		5		26-Sep-11		2-Oct-11		20		0		0.0190603472				2011		39		5		26-Sep-11		2-Oct-11		20		0		2.0885210078

		2011		40		5		3-Oct-11		9-Oct-11		20		0		26.3058685468				2011		40		5		3-Oct-11		9-Oct-11		21.6		5.4531984869		0.0153111868				2011		40		5		3-Oct-11		9-Oct-11		20.2		2		3.9097122656

		2011		41		5		10-Oct-11		16-Oct-11		20.2		2		12.0599432005				2011		41		5		10-Oct-11		16-Oct-11		20		0		0.013952623				2011		41		5		10-Oct-11		16-Oct-11		21.6		5.4531984869		1.9417723862

		2011		42		5		17-Oct-11		23-Oct-11		20		0		14.4138950322				2011		42		5		17-Oct-11		23-Oct-11		20		0		0.0134580957				2011		42		5		17-Oct-11		23-Oct-11		20		0		1.6001624917

		2011		43		5		24-Oct-11		30-Oct-11		20		0		25.2223785556				2011		43		5		24-Oct-11		30-Oct-11		20		0		0.0238964312				2011		43		5		24-Oct-11		30-Oct-11		20		0		3.2013403443

		2011		44		5		31-Oct-11		6-Nov-11		20		0		17.0407884207				2011		44		5		31-Oct-11		6-Nov-11		20		0		0.0192092614				2011		44		5		31-Oct-11		6-Nov-11		20		0		2.0807642827

		2011		45		5		7-Nov-11		13-Nov-11		20		0		19.058914712				2011		45		5		7-Nov-11		13-Nov-11		20		0		0.0226988935				2011		45		5		7-Nov-11		13-Nov-11		20		0		3.3232920425

		2011		46		5		14-Nov-11		20-Nov-11		20		0		19.5822644247				2011		46		5		14-Nov-11		20-Nov-11		23		7.1774056257		0.0109825543				2011		46		5		14-Nov-11		20-Nov-11		22.2		6.2893207547		1.4851026901

		2011		47		4		21-Nov-11		27-Nov-11		25		0		17.6441435043				2011		47		4		21-Nov-11		27-Nov-11		25		0		0.0212468031				2011		47		4		21-Nov-11		27-Nov-11		25		0		1.1177469899

		2011		48		5		28-Nov-11		4-Dec-11		21.8		7.5718777944		28.1893609364				2011		48		5		28-Nov-11		4-Dec-11		20.6		3.42893216		0.0184118429				2011		48		5		28-Nov-11		4-Dec-11		20.4		2.8141058827		2.156096009

		2011		49		5		5-Dec-11		11-Dec-11		20.6		4.4540300671		10.7599256503				2011		49		5		5-Dec-11		11-Dec-11		21		4.3808582712		0.0151108043				2011		49		5		5-Dec-11		11-Dec-11		20.2		2		1.5252442427

		2011		50		5		12-Dec-11		18-Dec-11		20		0		9.6358616636				2011		50		5		12-Dec-11		18-Dec-11		40.2		2		0.007689275				2011		50		5		12-Dec-11		18-Dec-11		20		0		0.6619516599

		2011		51		5		19-Dec-11		25-Dec-11		20.4		2.8141058827		22.555164597				2011		51		5		19-Dec-11		25-Dec-11		21		4.3808582712		0.0116509415				2011		51		5		19-Dec-11		25-Dec-11		20.2		2		1.7487052353

		2011		52		4		26-Dec-11		1-Jan-12		25		0		7.0012112047				2011		52		4		26-Dec-11		1-Jan-12		25		0		0.0129672735				2011		52		4		26-Dec-11		1-Jan-12		25		0		0.746860094

		2012		1		4		2-Jan-12		8-Jan-12		25.5		3.5176323534		1.8614577621				2012		1		4		2-Jan-12		8-Jan-12		25		0		0.0024634816				2012		1		4		2-Jan-12		8-Jan-12		25		0		1.0023472452

		2012		2		5		9-Jan-12		15-Jan-12		20.6		3.42893216		5.6577469014				2012		2		5		9-Jan-12		15-Jan-12		20		0		0.0050169428				2012		2		5		9-Jan-12		15-Jan-12		20		0		0.2555777768

		2012		3		4		16-Jan-12		22-Jan-12		25		0		10.0336579405				2012		3		4		16-Jan-12		22-Jan-12		25		0		0.0049581738				2012		3		4		16-Jan-12		22-Jan-12		25		0		1.6555965692

		2012		4		5		23-Jan-12		29-Jan-12		20.2		2		4.5434700395				2012		4		5		23-Jan-12		29-Jan-12		20		0		0.0054013197				2012		4		5		23-Jan-12		29-Jan-12		20		0		0.2184490787

		2012		5		5		30-Jan-12		5-Feb-12		20.6		3.42893216		13.1747618574				2012		5		5		30-Jan-12		5-Feb-12		20		0		0.006693118				2012		5		5		30-Jan-12		5-Feb-12		21.8		5.7524698253		0.9907471928

		2012		6		5		6-Feb-12		12-Feb-12		20		0		3.8481203204				2012		6		5		6-Feb-12		12-Feb-12		22.2		7.4643935934		0.004962319				2012		6		5		6-Feb-12		12-Feb-12		21		5.2223296787		1.2843947991

		2012		7		5		13-Feb-12		19-Feb-12		20		0		7.0060638022				2012		7		5		13-Feb-12		19-Feb-12		20		0		0.0060091994				2012		7		5		13-Feb-12		19-Feb-12		20		0		1.206018242

		2012		8		4		20-Feb-12		26-Feb-12		25		0		3.4016013386				2012		8		4		20-Feb-12		26-Feb-12		25		0		0.0031678945				2012		8		4		20-Feb-12		26-Feb-12		50		0		0.6875742384

		2012		9		5		27-Feb-12		4-Mar-12		20		0		3.3893258917				2012		9		5		27-Feb-12		4-Mar-12		20		0		0.0048970741				2012		9		5		27-Feb-12		4-Mar-12		20.2		2		0.5298395984

		2012		10		5		5-Mar-12		11-Mar-12		20		0		11.1955169599				2012		10		5		5-Mar-12		11-Mar-12		20		0		0.0098862171				2012		10		5		5-Mar-12		11-Mar-12		20		0		1.4420818285

		2012		11		5		12-Mar-12		18-Mar-12		20.4		2.8141058827		13.2797616695				2012		11		5		12-Mar-12		18-Mar-12		20		0		0.0074508692				2012		11		5		12-Mar-12		18-Mar-12		20.2		2		0.4798645642

		2012		12		5		19-Mar-12		25-Mar-12		20		0		6.7343336716				2012		12		5		19-Mar-12		25-Mar-12		20.4		2.8141058827		0.0080634934				2012		12		5		19-Mar-12		25-Mar-12		20		0		0.3362588289

		2012		13		5		26-Mar-12		1-Apr-12		20		0		5.3247751126				2012		13		5		26-Mar-12		1-Apr-12		20		0		0.0050984499				2012		13		5		26-Mar-12		1-Apr-12		23		7.7198419411		0.5610258461

		2012		14		4		2-Apr-12		8-Apr-12		25		0		10.4776126416				2012		14		4		2-Apr-12		8-Apr-12		25		0		0.0051332008				2012		14		4		2-Apr-12		8-Apr-12		25		0		0.5417256378

		2012		15		5		9-Apr-12		15-Apr-12		20		0		11.5043352698				2012		15		5		9-Apr-12		15-Apr-12		20		0		0.0130402714				2012		15		5		9-Apr-12		15-Apr-12		20		0		1.2612414519

		2012		16		5		16-Apr-12		22-Apr-12		20		0		8.1068409384				2012		16		5		16-Apr-12		22-Apr-12		20.2		2		0.0094871539				2012		16		5		16-Apr-12		22-Apr-12		20.4		4		0.7527283707

		2012		17		5		23-Apr-12		29-Apr-12		20.4		2.8141058827		16.4103769				2012		17		5		23-Apr-12		29-Apr-12		20		0		0.0063650749				2012		17		5		23-Apr-12		29-Apr-12		20		0		1.1982069938

		2012		18		5		30-Apr-12		6-May-12		20		0		14.5585600249				2012		18		5		30-Apr-12		6-May-12		20		0		0.0083439782				2012		18		5		30-Apr-12		6-May-12		20		0		1.0089103032

		2012		19		5		7-May-12		13-May-12		20.2		2		6.7567351583				2012		19		5		7-May-12		13-May-12		20		0		0.0049977828				2012		19		5		7-May-12		13-May-12		20.4		2.8141058827		0.5815238602

		2012		20		5		14-May-12		20-May-12		20.2		2		18.0914322263				2012		20		5		14-May-12		20-May-12		20.6		3.42893216		0.0115540381				2012		20		5		14-May-12		20-May-12		22.2		7.4643935934		1.5331992695

		2012		21		5		21-May-12		27-May-12		20		0		1.8622110514				2012		21		5		21-May-12		27-May-12		21		4.3808582712		0.0050076922				2012		21		5		21-May-12		27-May-12		20		0		0.3891400776

		2012		22		4		28-May-12		3-Jun-12		25.5		3.5176323534		22.5577501464				2012		22		4		28-May-12		3-Jun-12		25		0		0.0116110325				2012		22		4		28-May-12		3-Jun-12		26.5		5.9670814144		2.3033797632

		2012		23		5		4-Jun-12		10-Jun-12		26.2		10.1284677314		20.7525702023				2012		23		5		4-Jun-12		10-Jun-12		20		0		0.0128984976				2012		23		5		4-Jun-12		10-Jun-12		20.2		2		2.1135325879

		2012		24		5		11-Jun-12		17-Jun-12		20		0		13.1459720067				2012		24		5		11-Jun-12		17-Jun-12		21		4.3808582712		0.008083835				2012		24		5		11-Jun-12		17-Jun-12		20		0		1.3247905495

		2012		25		5		18-Jun-12		24-Jun-12		20.8		3.9389277113		13.738789248				2012		25		5		18-Jun-12		24-Jun-12		20		0		0.0141922801				2012		25		5		18-Jun-12		24-Jun-12		20.8		3.9389277113		1.0314455875

		2012		26		5		25-Jun-12		1-Jul-12		20.2		2		18.6728993464				2012		26		5		25-Jun-12		1-Jul-12		20		0		0.0102477218				2012		26		5		25-Jun-12		1-Jul-12		20		0		1.2704999016

		2012		27		4		2-Jul-12		8-Jul-12		25		0		8.0411084435				2012		27		4		2-Jul-12		8-Jul-12		25		0		0.0065860661				2012		27		4		2-Jul-12		8-Jul-12		25		0		0.3843609415

		2012		28		5		9-Jul-12		15-Jul-12		40		0		8.9944944271				2012		28		5		9-Jul-12		15-Jul-12		20		0		0.0095462495				2012		28		5		9-Jul-12		15-Jul-12		20		0		0.7419770886

		2012		29		5		16-Jul-12		22-Jul-12		20		0		9.0232073012				2012		29		5		16-Jul-12		22-Jul-12		20.2		2		0.0084776009				2012		29		5		16-Jul-12		22-Jul-12		20		0		0.5981889334

		2012		30		5		23-Jul-12		29-Jul-12		25.2		8.8168800455		19.8410627236				2012		30		5		23-Jul-12		29-Jul-12		20.4		2.8141058827		0.0120405318				2012		30		5		23-Jul-12		29-Jul-12		20		0		1.4812731011

		2012		31		5		30-Jul-12		5-Aug-12		20		0		9.9289928996				2012		31		5		30-Jul-12		5-Aug-12		20.4		4		0.0104356018				2012		31		5		30-Jul-12		5-Aug-12		25.2		8.8168800455		1.3592755423

		2012		32		5		6-Aug-12		12-Aug-12		20.4		2.8141058827		4.3002476673				2012		32		5		6-Aug-12		12-Aug-12		20.6		3.42893216		0.002391563				2012		32		5		6-Aug-12		12-Aug-12		22.2		8.4781358729		0.5223313125

		2012		33		5		13-Aug-12		19-Aug-12		23.8		8.8511826522		6.8363016317				2012		33		5		13-Aug-12		19-Aug-12		20.2		2		0.0029635968				2012		33		5		13-Aug-12		19-Aug-12		20		0		0.597226925

		2012		34		5		20-Aug-12		26-Aug-12		21.4		5.1286479995		5.9061239405				2012		34		5		20-Aug-12		26-Aug-12		20		0		0.0053324405				2012		34		5		20-Aug-12		26-Aug-12		20.4		2.8141058827		0.6910282194

		2012		35		5		27-Aug-12		2-Sep-12		20.4		4		4.6286520716				2012		35		5		27-Aug-12		2-Sep-12		20		0		0.0046554314				2012		35		5		27-Aug-12		2-Sep-12		20.6		3.42893216		0.6300793601

		2012		36		4		3-Sep-12		9-Sep-12		25		0		17.9669502142				2012		36		4		3-Sep-12		9-Sep-12		25		0		0.0114335697				2012		36		4		3-Sep-12		9-Sep-12		25		0		1.7330031737

		2012		37		5		10-Sep-12		16-Sep-12		20.2		2		16.6706799501				2012		37		5		10-Sep-12		16-Sep-12		20		0		0.0071161573				2012		37		5		10-Sep-12		16-Sep-12		20		0		1.0687141807

		2012		38		5		17-Sep-12		23-Sep-12		20		0		0.7574496683				2012		38		5		17-Sep-12		23-Sep-12		20		0		0.0012845787				2012		38		5		17-Sep-12		23-Sep-12		20		0		0.2748636025

		2012		39		5		24-Sep-12		30-Sep-12		20		0		8.7607807871				2012		39		5		24-Sep-12		30-Sep-12		20		0		0.0078947582				2012		39		5		24-Sep-12		30-Sep-12		20		0		0.9967045701

		2012		40		5		1-Oct-12		7-Oct-12		20.8		3.9389277113		8.0940237212				2012		40		5		1-Oct-12		7-Oct-12		20		0		0.0040221397				2012		40		5		1-Oct-12		7-Oct-12		20		0		0.8251787685

		2012		41		5		8-Oct-12		14-Oct-12		21		4.3808582712		10.9110906879				2012		41		5		8-Oct-12		14-Oct-12		20		0		0.00684227				2012		41		5		8-Oct-12		14-Oct-12		20		0		0.5363767333

		2012		42		5		15-Oct-12		21-Oct-12		20		0		11.9858153665				2012		42		5		15-Oct-12		21-Oct-12		20		0		0.0100353104				2012		42		5		15-Oct-12		21-Oct-12		22.4		9.547330263		0.8611329746

		2012		43		5		22-Oct-12		28-Oct-12		20.4		4		10.0506452529				2012		43		5		22-Oct-12		28-Oct-12		20		0		0.0067895573				2012		43		5		22-Oct-12		28-Oct-12		20		0		0.827024788

		2012		44		3		29-Oct-12		4-Nov-12		33.33		1.43E-14		8.3819110788				2012		44		3		29-Oct-12		4-Nov-12		33.33		1.43E-14		0.0101794753				2012		44		3		29-Oct-12		4-Nov-12		33.33		1.43E-14		0.9555277774

		2012		45		5		5-Nov-12		11-Nov-12		20		0		22.6077026697				2012		45		5		5-Nov-12		11-Nov-12		20		0		0.0127348214				2012		45		5		5-Nov-12		11-Nov-12		20		0		0.5433507155

		2012		46		5		12-Nov-12		18-Nov-12		20		0		11.9264378588				2012		46		5		12-Nov-12		18-Nov-12		20		0		0.0124324219				2012		46		5		12-Nov-12		18-Nov-12		22		7.7849894416		0.7607562027

		2012		47		4		19-Nov-12		25-Nov-12		26		6.0719590635		10.4386780772				2012		47		4		19-Nov-12		25-Nov-12		25		0		0.0065624581				2012		47		4		19-Nov-12		25-Nov-12		25		0		0.1024288371

		2012		48		5		26-Nov-12		2-Dec-12		20		0		7.2148922376				2012		48		5		26-Nov-12		2-Dec-12		20		0		0.0056675326				2012		48		5		26-Nov-12		2-Dec-12		20		0		0.346799654

		2012		49		5		3-Dec-12		9-Dec-12		20		0		4.4156822802				2012		49		5		3-Dec-12		9-Dec-12		20		0		0.0020427048				2012		49		5		3-Dec-12		9-Dec-12		20.2		2		0.4370354677

		2012		50		5		10-Dec-12		16-Dec-12		20.8		3.9389277113		6.4131778394				2012		50		5		10-Dec-12		16-Dec-12		20		0		0.0075117384				2012		50		5		10-Dec-12		16-Dec-12		20		0		0.5585964554

		2012		51		5		17-Dec-12		23-Dec-12		20		0		7.6220141695				2012		51		5		17-Dec-12		23-Dec-12		20		0		0.0088297173				2012		51		5		17-Dec-12		23-Dec-12		20.2		2		0.9688807976

		2012		52		4		24-Dec-12		30-Dec-12		25		0		10.2401057937				2012		52		4		24-Dec-12		30-Dec-12		25		0		0.0119749434				2012		52		4		24-Dec-12		30-Dec-12		50.25		2.5		1.8185067134

		2013		1		4		31-Dec-12		6-Jan-13		25.5		3.5176323534		18.5115250137				2013		1		4		31-Dec-12		6-Jan-13		25		0		0.0130919058				2013		1		4		31-Dec-12		6-Jan-13		26		4.9236596392		1.8697838556

		2013		2		5		7-Jan-13		13-Jan-13		20		0		6.8449492328				2013		2		5		7-Jan-13		13-Jan-13		20		0		0.0041397291				2013		2		5		7-Jan-13		13-Jan-13		20		0		0.1932097306

		2013		3		5		14-Jan-13		20-Jan-13		21.2		4.7736651315		6.628308985				2013		3		5		14-Jan-13		20-Jan-13		20		0		0.0022595099				2013		3		5		14-Jan-13		20-Jan-13		21.2		4.7736651315		0.4753209442

		2013		4		4		21-Jan-13		27-Jan-13		50.25		2.5		4.5735863025				2013		4		4		21-Jan-13		27-Jan-13		25		0		0.0030933423				2013		4		4		21-Jan-13		27-Jan-13		25		0		0.2156192632

		2013		5		5		28-Jan-13		3-Feb-13		20		0		6.1636653056				2013		5		5		28-Jan-13		3-Feb-13		20		0		0.0083778861				2013		5		5		28-Jan-13		3-Feb-13		21		4.3808582712		0.6178430221

		2013		6		5		4-Feb-13		10-Feb-13		20		0		8.2323277389				2013		6		5		4-Feb-13		10-Feb-13		20		0		0.0050783806				2013		6		5		4-Feb-13		10-Feb-13		20.6		3.42893216		0.6167090076

		2013		7		5		11-Feb-13		17-Feb-13		20		0		1.6181532684				2013		7		5		11-Feb-13		17-Feb-13		22		6.0302268916		0.0032087288				2013		7		5		11-Feb-13		17-Feb-13		20		0		0.2192715212

		2013		8		4		18-Feb-13		24-Feb-13		25		0		11.8574234835				2013		8		4		18-Feb-13		24-Feb-13		25		0		0.0116872089				2013		8		4		18-Feb-13		24-Feb-13		25		0		1.264871535

		2013		9		5		25-Feb-13		3-Mar-13		20.6		3.42893216		13.5352270022				2013		9		5		25-Feb-13		3-Mar-13		20		0		0.0050340285				2013		9		5		25-Feb-13		3-Mar-13		20		0		1.6980341575

		2013		10		5		4-Mar-13		10-Mar-13		20.2		2		9.5346903463				2013		10		5		4-Mar-13		10-Mar-13		20		0		0.0033370707				2013		10		5		4-Mar-13		10-Mar-13		20.8		3.9389277113		0.5350981218

		2013		11		5		11-Mar-13		17-Mar-13		20		0		4.4375556335				2013		11		5		11-Mar-13		17-Mar-13		20		0		0.0041977061				2013		11		5		11-Mar-13		17-Mar-13		20		0		0.4092309861

		2013		12		5		18-Mar-13		24-Mar-13		20		0		5.4796140375				2013		12		5		18-Mar-13		24-Mar-13		20		0		0.0067434278				2013		12		5		18-Mar-13		24-Mar-13		20		0		0.6518281982

		2013		13		4		25-Mar-13		31-Mar-13		25		0		7.3435935799				2013		13		4		25-Mar-13		31-Mar-13		25		0		0.0053432608				2013		13		4		25-Mar-13		31-Mar-13		25		0		0.4763052243

		2013		14		5		1-Apr-13		7-Apr-13		20		0		6.9761543848				2013		14		5		1-Apr-13		7-Apr-13		20		0		0.007302034				2013		14		5		1-Apr-13		7-Apr-13		20		0		0.5482973646

		2013		15		5		8-Apr-13		14-Apr-13		20.4		2.8141058827		13.5338272488				2013		15		5		8-Apr-13		14-Apr-13		20		0		0.0133258766				2013		15		5		8-Apr-13		14-Apr-13		20.2		2		0.4651021393

		2013		16		5		15-Apr-13		21-Apr-13		20		0		12.022075528				2013		16		5		15-Apr-13		21-Apr-13		20		0		0.0116836067				2013		16		5		15-Apr-13		21-Apr-13		20		0		1.5422807786

		2013		17		5		22-Apr-13		28-Apr-13		40		0		8.7955318202				2013		17		5		22-Apr-13		28-Apr-13		20		0		0.0050146835				2013		17		5		22-Apr-13		28-Apr-13		22.8		7.5317509735		0.3668378388

		2013		18		5		29-Apr-13		5-May-13		20		0		11.4012398449				2013		18		5		29-Apr-13		5-May-13		20		0		0.0079130427				2013		18		5		29-Apr-13		5-May-13		20.2		2		0.5848247601

		2013		19		5		6-May-13		12-May-13		20		0		6.4854552654				2013		19		5		6-May-13		12-May-13		20		0		0.0037578325				2013		19		5		6-May-13		12-May-13		20		0		0.217784297

		2013		20		5		13-May-13		19-May-13		20		0		12.4757857468				2013		20		5		13-May-13		19-May-13		20		0		0.0067248299				2013		20		5		13-May-13		19-May-13		20		0		0.2420743687

		2013		21		5		20-May-13		26-May-13		20.4		2.8141058827		9.0386210231				2013		21		5		20-May-13		26-May-13		20		0		0.005431639				2013		21		5		20-May-13		26-May-13		20		0		0.4461277844

		2013		22		4		27-May-13		2-Jun-13		25		0		12.7010849274				2013		22		4		27-May-13		2-Jun-13		25		0		0.009499617				2013		22		4		27-May-13		2-Jun-13		25		0		0.8573797292

		2013		23		5		3-Jun-13		9-Jun-13		20		0		14.0339844663				2013		23		5		3-Jun-13		9-Jun-13		20		0		0.0106864789				2013		23		5		3-Jun-13		9-Jun-13		22.4		6.5319726474		0.847838428

		2013		24		5		10-Jun-13		16-Jun-13		20		0		11.5089682422				2013		24		5		10-Jun-13		16-Jun-13		20		0		0.0109634794				2013		24		5		10-Jun-13		16-Jun-13		20		0		1.1526144195

		2013		25		5		17-Jun-13		23-Jun-13		20		0		28.3993468235				2013		25		5		17-Jun-13		23-Jun-13		20		0		0.0133735052				2013		25		5		17-Jun-13		23-Jun-13		23.8		9.2964639742		1.7442104231

		2013		26		5		24-Jun-13		30-Jun-13		20		0		16.1216863262				2013		26		5		24-Jun-13		30-Jun-13		27		9.5874497088		0.0056606426				2013		26		5		24-Jun-13		30-Jun-13		20.2		2		1.4007390906

		2013		27		4		1-Jul-13		7-Jul-13		25.75		5.5675375838		8.5545173252				2013		27		4		1-Jul-13		7-Jul-13		25		0		0.0048330219				2013		27		4		1-Jul-13		7-Jul-13		26		6.0719590635		0.7303195648

		2013		28		5		8-Jul-13		14-Jul-13		22.8		6.9747017604		16.7959852346				2013		28		5		8-Jul-13		14-Jul-13		20		0		0.0053969683				2013		28		5		8-Jul-13		14-Jul-13		20		0		0.3596804137

		2013		29		5		15-Jul-13		21-Jul-13		20		0		6.4369115265				2013		29		5		15-Jul-13		21-Jul-13		20		0		0.0032207911				2013		29		5		15-Jul-13		21-Jul-13		25		8.7038827978		0.6847262227

		2013		30		5		22-Jul-13		28-Jul-13		20		0		3.4973590036				2013		30		5		22-Jul-13		28-Jul-13		20		0		0.0028261732				2013		30		5		22-Jul-13		28-Jul-13		20		0		0.3364966567

		2013		31		5		29-Jul-13		4-Aug-13		24		10.6363204696		12.4182776584				2013		31		5		29-Jul-13		4-Aug-13		20.4		2.8141058827		0.0056410975				2013		31		5		29-Jul-13		4-Aug-13		40.4		2.8141058827		0.6217314533

		2013		32		5		5-Aug-13		11-Aug-13		20		0		6.5444426806				2013		32		5		5-Aug-13		11-Aug-13		20		0		0.0037077673				2013		32		5		5-Aug-13		11-Aug-13		20		0		0.5737856743

		2013		33		5		12-Aug-13		18-Aug-13		20		0		17.4220845481				2013		33		5		12-Aug-13		18-Aug-13		20		0		0.0061643744				2013		33		5		12-Aug-13		18-Aug-13		20		0		1.044279656

		2013		34		5		19-Aug-13		25-Aug-13		20		0		8.3117374838				2013		34		5		19-Aug-13		25-Aug-13		20		0		0.0060265842				2013		34		5		19-Aug-13		25-Aug-13		20.2		2		0.7036476391

		2013		35		5		26-Aug-13		1-Sep-13		20.2		2		10.5065727047				2013		35		5		26-Aug-13		1-Sep-13		20.4		2.8141058827		0.0082689285				2013		35		5		26-Aug-13		1-Sep-13		20		0		0.8173616091

		2013		36		4		2-Sep-13		8-Sep-13		25.25		2.5		7.3998220699				2013		36		4		2-Sep-13		8-Sep-13		25		0		0.0049211521				2013		36		4		2-Sep-13		8-Sep-13		25.25		2.5		0.3910988792

		2013		37		5		9-Sep-13		15-Sep-13		20		0		6.9063391171				2013		37		5		9-Sep-13		15-Sep-13		20		0		0.0040823167				2013		37		5		9-Sep-13		15-Sep-13		20		0		0.6890065312

		2013		38		5		16-Sep-13		22-Sep-13		20.4		2.8141058827		11.7669911192				2013		38		5		16-Sep-13		22-Sep-13		20		0		0.0077656977				2013		38		5		16-Sep-13		22-Sep-13		20.4		2.8141058827		0.6662807216

		2013		39		5		23-Sep-13		29-Sep-13		20		0		4.1995773597				2013		39		5		23-Sep-13		29-Sep-13		21.2		4.7736651315		0.0035657593				2013		39		5		23-Sep-13		29-Sep-13		21.4		6.5164903487		0.6124785711

		2013		40		5		30-Sep-13		6-Oct-13		20		0		7.3910371397				2013		40		5		30-Sep-13		6-Oct-13		20		0		0.0081480073				2013		40		5		30-Sep-13		6-Oct-13		20		0		0.755579248

		2013		41		5		7-Oct-13		13-Oct-13		21.6		5.4531984869		21.3176448042				2013		41		5		7-Oct-13		13-Oct-13		20		0		0.0122038047				2013		41		5		7-Oct-13		13-Oct-13		20		0		2.0647033685

		2013		42		5		14-Oct-13		20-Oct-13		20		0		18.3248798086				2013		42		5		14-Oct-13		20-Oct-13		22.6		6.7599533798		0.0078542608				2013		42		5		14-Oct-13		20-Oct-13		20		0		2.2689358739

		2013		43		5		21-Oct-13		27-Oct-13		20		0		6.1596712575				2013		43		5		21-Oct-13		27-Oct-13		20.2		2		0.0040903997				2013		43		5		21-Oct-13		27-Oct-13		20		0		0.1332291259

		2013		44		5		28-Oct-13		3-Nov-13		20		0		5.5792338184				2013		44		5		28-Oct-13		3-Nov-13		20.4		2.8141058827		0.0047072743				2013		44		5		28-Oct-13		3-Nov-13		20.2		2		0.2095232684

		2013		45		5		4-Nov-13		10-Nov-13		20		0		9.8246628441				2013		45		5		4-Nov-13		10-Nov-13		20		0		0.0097409581				2013		45		5		4-Nov-13		10-Nov-13		20		0		0.4827835954

		2013		46		5		11-Nov-13		17-Nov-13		20		0		12.6792756102				2013		46		5		11-Nov-13		17-Nov-13		20.2		2		0.0050274518				2013		46		5		11-Nov-13		17-Nov-13		20		0		0.2322283359

		2013		47		5		18-Nov-13		24-Nov-13		20		0		8.7683225306				2013		47		5		18-Nov-13		24-Nov-13		20		0		0.0050412018				2013		47		5		18-Nov-13		24-Nov-13		23.8		7.8855448881		0.4944896359

		2013		48		4		25-Nov-13		1-Dec-13		25		0		2.3304988736				2013		48		4		25-Nov-13		1-Dec-13		25		0		0.002161907				2013		48		4		25-Nov-13		1-Dec-13		26.5		5.9670814144		0.428563492

		2013		49		5		2-Dec-13		8-Dec-13		20		0		7.7082669907				2013		49		5		2-Dec-13		8-Dec-13		20.4		4		0.0062369227				2013		49		5		2-Dec-13		8-Dec-13		20		0		0.4876986775

		2013		50		5		9-Dec-13		15-Dec-13		20.4		2.8141058827		15.6194903886				2013		50		5		9-Dec-13		15-Dec-13		20		0		0.0064060573				2013		50		5		9-Dec-13		15-Dec-13		20.8		5.6282117655		1.0439013363

		2013		51		5		16-Dec-13		22-Dec-13		21		5.2223296787		16.4005341376				2013		51		5		16-Dec-13		22-Dec-13		20		0		0.0075600815				2013		51		5		16-Dec-13		22-Dec-13		21		5.9458839001		1.2189667756

		2013		52		4		23-Dec-13		29-Dec-13		25		0		6.7480781215				2013		52		4		23-Dec-13		29-Dec-13		25		0		0.0024716233				2013		52		4		23-Dec-13		29-Dec-13		25.25		2.5		0.3154229964

		2014		1		4		30-Dec-13		5-Jan-14		25		0		8.0993765192				2014		1		4		30-Dec-13		5-Jan-14		25		0		0.0053568497				2014		1		4		30-Dec-13		5-Jan-14		25		0		0.2882562517

		2014		2		5		6-Jan-14		12-Jan-14		21		4.3808582712		5.8023116083				2014		2		5		6-Jan-14		12-Jan-14		20.8		3.9389277113		0.0070527177				2014		2		5		6-Jan-14		12-Jan-14		21		5.2223296787		0.4995297789

		2014		3		5		13-Jan-14		19-Jan-14		20		0		11.4507685332				2014		3		5		13-Jan-14		19-Jan-14		20		0		0.0057219877				2014		3		5		13-Jan-14		19-Jan-14		40		0		0.4154756311

		2014		4		4		20-Jan-14		26-Jan-14		27.25		7.1905872816		25.5009037422				2014		4		4		20-Jan-14		26-Jan-14		25		0		0.0092054715				2014		4		4		20-Jan-14		26-Jan-14		33.25		12.3373253163		2.5271129773

		2014		5		5		27-Jan-14		2-Feb-14		20		0		8.2913732276				2014		5		5		27-Jan-14		2-Feb-14		20		0		0.0136236843				2014		5		5		27-Jan-14		2-Feb-14		20.6		3.42893216		0.9338790072

		2014		6		5		3-Feb-14		9-Feb-14		20.2		2		21.7840108795				2014		6		5		3-Feb-14		9-Feb-14		20.8		3.9389277113		0.006666574				2014		6		5		3-Feb-14		9-Feb-14		20		0		2.3969313716

		2014		7		5		10-Feb-14		16-Feb-14		21.2		4.7736651315		14.4918449481				2014		7		5		10-Feb-14		16-Feb-14		20		0		0.004414329				2014		7		5		10-Feb-14		16-Feb-14		20		0		0.6141091108

		2014		8		4		17-Feb-14		23-Feb-14		25		0		5.4460413758				2014		8		4		17-Feb-14		23-Feb-14		25		0		0.0062526071				2014		8		4		17-Feb-14		23-Feb-14		25		0		0.667582704

		2014		9		5		24-Feb-14		2-Mar-14		27.6		10.1623189909		6.3270712024				2014		9		5		24-Feb-14		2-Mar-14		20.2		2		0.0047048913				2014		9		5		24-Feb-14		2-Mar-14		20		0		0.2593646082

		2014		10		5		3-Mar-14		9-Mar-14		25		9.1563302604		13.532013154				2014		10		5		3-Mar-14		9-Mar-14		21		5.9458839001		0.0066330483				2014		10		5		3-Mar-14		9-Mar-14		20.4		4		0.8676231901

		2014		11		5		10-Mar-14		16-Mar-14		20.8		3.9389277113		15.5152676419				2014		11		5		10-Mar-14		16-Mar-14		20		0		0.0078236193				2014		11		5		10-Mar-14		16-Mar-14		20.2		2		1.5117605631

		2014		12		5		17-Mar-14		23-Mar-14		20		0		6.2085811584				2014		12		5		17-Mar-14		23-Mar-14		20		0		0.0062877059				2014		12		5		17-Mar-14		23-Mar-14		20		0		0.4681879964

		2014		13		5		24-Mar-14		30-Mar-14		20		0		6.2545567389				2014		13		5		24-Mar-14		30-Mar-14		20		0		0.005984134				2014		13		5		24-Mar-14		30-Mar-14		20		0		0.4245350398

		2014		14		5		31-Mar-14		6-Apr-14		20		0		11.2450446864				2014		14		5		31-Mar-14		6-Apr-14		20		0		0.0085358556				2014		14		5		31-Mar-14		6-Apr-14		22.2		6.2893207547		0.4180310993

		2014		15		5		7-Apr-14		13-Apr-14		20		0		21.0856444056				2014		15		5		7-Apr-14		13-Apr-14		20		0		0.0134433488				2014		15		5		7-Apr-14		13-Apr-14		20		0		1.191049957

		2014		16		4		14-Apr-14		20-Apr-14		25		0		16.3010273194				2014		16		4		14-Apr-14		20-Apr-14		25		0		0.0039140473				2014		16		4		14-Apr-14		20-Apr-14		25		0		1.2687658045

		2014		17		5		21-Apr-14		27-Apr-14		20		0		6.5293506568				2014		17		5		21-Apr-14		27-Apr-14		20		0		0.0050176797				2014		17		5		21-Apr-14		27-Apr-14		21		6.5904736882		0.3618977756

		2014		18		5		28-Apr-14		4-May-14		21.6		5.4531984869		5.9697177488				2014		18		5		28-Apr-14		4-May-14		20		0		0.002431692				2014		18		5		28-Apr-14		4-May-14		20		0		0.409633983

		2014		19		5		5-May-14		11-May-14		20.2		2		6.1299959217				2014		19		5		5-May-14		11-May-14		20		0		0.0071011793				2014		19		5		5-May-14		11-May-14		20.6		3.42893216		0.3155471439

		2014		20		5		12-May-14		18-May-14		21.2		4.7736651315		11.6870535209				2014		20		5		12-May-14		18-May-14		20		0		0.0057462475				2014		20		5		12-May-14		18-May-14		20.8		4.8575672508		0.4316480047

		2014		21		5		19-May-14		25-May-14		20		0		10.1931457362				2014		21		5		19-May-14		25-May-14		20		0		0.0056364711				2014		21		5		19-May-14		25-May-14		20		0		0.5966824951

		2014		22		4		26-May-14		1-Jun-14		25		0		6.5458962972				2014		22		4		26-May-14		1-Jun-14		25		0		0.0027221894				2014		22		4		26-May-14		1-Jun-14		25		0		0.1169045194

		2014		23		5		2-Jun-14		8-Jun-14		21.6		6.1496489183		11.0969148866				2014		23		5		2-Jun-14		8-Jun-14		20		0		0.002801227				2014		23		5		2-Jun-14		8-Jun-14		20		0		0.5163041739

		2014		24		5		9-Jun-14		15-Jun-14		21.6		5.4531984869		9.23662709				2014		24		5		9-Jun-14		15-Jun-14		20		0		0.0040029583				2014		24		5		9-Jun-14		15-Jun-14		20		0		0.6683038231

		2014		25		5		16-Jun-14		22-Jun-14		20.6		4.4540300671		11.1932367973				2014		25		5		16-Jun-14		22-Jun-14		20.6		3.42893216		0.0030019919				2014		25		5		16-Jun-14		22-Jun-14		26.4		9.3765234452		0.9386532906

		2014		26		5		23-Jun-14		29-Jun-14		20		0		4.9311611209				2014		26		5		23-Jun-14		29-Jun-14		20		0		0.0041961196				2014		26		5		23-Jun-14		29-Jun-14		20		0		0.4325158957

		2014		27		4		30-Jun-14		6-Jul-14		25.25		2.5		10.3264268586				2014		27		4		30-Jun-14		6-Jul-14		25		0		0.0048469163				2014		27		4		30-Jun-14		6-Jul-14		25		0		0.5282991577

		2014		28		5		7-Jul-14		13-Jul-14		20		0		5.8687324015				2014		28		5		7-Jul-14		13-Jul-14		20		0		0.0053417212				2014		28		5		7-Jul-14		13-Jul-14		20		0		0.4740569586

		2014		29		5		14-Jul-14		20-Jul-14		20		0		9.1764818967				2014		29		5		14-Jul-14		20-Jul-14		20		0		0.0082479209				2014		29		5		14-Jul-14		20-Jul-14		20		0		1.333071641

		2014		30		5		21-Jul-14		27-Jul-14		20		0		6.0540457547				2014		30		5		21-Jul-14		27-Jul-14		20		0		0.0035577734				2014		30		5		21-Jul-14		27-Jul-14		20		0		0.5485890994

		2014		31		5		28-Jul-14		3-Aug-14		25.6		9.0252171971		25.0262582101				2014		31		5		28-Jul-14		3-Aug-14		20		0		0.0100643961				2014		31		5		28-Jul-14		3-Aug-14		21.4		5.1286479995		2.1759940257

		2014		32		5		4-Aug-14		10-Aug-14		40		0		11.3903775179				2014		32		5		4-Aug-14		10-Aug-14		20		0		0.0081331719				2014		32		5		4-Aug-14		10-Aug-14		20.2		2		0.7127201414

		2014		33		5		11-Aug-14		17-Aug-14		20.4		2.8141058827		9.9782252931				2014		33		5		11-Aug-14		17-Aug-14		20		0		0.0043260672				2014		33		5		11-Aug-14		17-Aug-14		20.6		3.42893216		0.7888155678

		2014		34		5		18-Aug-14		24-Aug-14		20		0		7.9326496204				2014		34		5		18-Aug-14		24-Aug-14		20.2		2		0.0028141641				2014		34		5		18-Aug-14		24-Aug-14		21.4		6.5164903487		0.350385502

		2014		35		5		25-Aug-14		31-Aug-14		21.4		5.1286479995		2.532583661				2014		35		5		25-Aug-14		31-Aug-14		20		0		0.0018908444				2014		35		5		25-Aug-14		31-Aug-14		20		0		0.1804716044

		2014		36		4		1-Sep-14		7-Sep-14		25		0		4.2115317878				2014		36		4		1-Sep-14		7-Sep-14		25		0		0.0035420421				2014		36		4		1-Sep-14		7-Sep-14		25		0		0.2315887159

		2014		37		5		8-Sep-14		14-Sep-14		20.2		2		6.5904529435				2014		37		5		8-Sep-14		14-Sep-14		20		0		0.0044200347				2014		37		5		8-Sep-14		14-Sep-14		20.2		2		0.3576310948

		2014		38		5		15-Sep-14		21-Sep-14		20.2		2		11.0031481859				2014		38		5		15-Sep-14		21-Sep-14		20		0		0.0059334963				2014		38		5		15-Sep-14		21-Sep-14		20.2		2		0.8385821367

		2014		39		5		22-Sep-14		28-Sep-14		20		0		12.590091342				2014		39		5		22-Sep-14		28-Sep-14		20		0		0.0103172818				2014		39		5		22-Sep-14		28-Sep-14		20		0		0.9712260293

		2014		40		5		29-Sep-14		5-Oct-14		40		0		14.9315782823				2014		40		5		29-Sep-14		5-Oct-14		20		0		0.008699637				2014		40		5		29-Sep-14		5-Oct-14		20		0		0.8233893368

		2014		41		5		6-Oct-14		12-Oct-14		20		0		26.2624779867				2014		41		5		6-Oct-14		12-Oct-14		20		0		0.0152948705				2014		41		5		6-Oct-14		12-Oct-14		20		0		2.5260799671

		2014		42		5		13-Oct-14		19-Oct-14		22.6		6.7599533798		10.3647527708				2014		42		5		13-Oct-14		19-Oct-14		20		0		0.0081758171				2014		42		5		13-Oct-14		19-Oct-14		20		0		1.75106539

		2014		43		5		20-Oct-14		26-Oct-14		20		0		23.2085727696				2014		43		5		20-Oct-14		26-Oct-14		20		0		0.0106405634				2014		43		5		20-Oct-14		26-Oct-14		20		0		1.1265078784

		2014		44		5		27-Oct-14		2-Nov-14		20		0		20.5135925669				2014		44		5		27-Oct-14		2-Nov-14		20		0		0.0062835101				2014		44		5		27-Oct-14		2-Nov-14		20		0		0.789955695

		2014		45		5		3-Nov-14		9-Nov-14		20		0		8.5516530566				2014		45		5		3-Nov-14		9-Nov-14		20		0		0.0033179064				2014		45		5		3-Nov-14		9-Nov-14		20		0		0.7365324161

		2014		46		5		10-Nov-14		16-Nov-14		20		0		0.7633282387				2014		46		5		10-Nov-14		16-Nov-14		20		0		0.0005927643				2014		46		5		10-Nov-14		16-Nov-14		20.4		2.8141058827		0.4286840328

		2014		47		5		17-Nov-14		23-Nov-14		20		0		8.0147314365				2014		47		5		17-Nov-14		23-Nov-14		20		0		0.0027588853				2014		47		5		17-Nov-14		23-Nov-14		20.4		4		0.453563667

		2014		48		4		24-Nov-14		30-Nov-14		25		0		2.6216581903				2014		48		4		24-Nov-14		30-Nov-14		25		0		0.0039837785				2014		48		4		24-Nov-14		30-Nov-14		25		0		0.5575168159

		2014		49		5		1-Dec-14		7-Dec-14		20.2		2		8.9906879603				2014		49		5		1-Dec-14		7-Dec-14		20		0		0.0052333602				2014		49		5		1-Dec-14		7-Dec-14		20.6		3.42893216		0.9301989035

		2014		50		5		8-Dec-14		14-Dec-14		24		8.0403025221		24.4265067089				2014		50		5		8-Dec-14		14-Dec-14		20		0		0.0094380825				2014		50		5		8-Dec-14		14-Dec-14		20.6		4.4540300671		3.0755926258

		2014		51		5		15-Dec-14		21-Dec-14		20		0		43.1900916878				2014		51		5		15-Dec-14		21-Dec-14		20.4		2.8141058827		0.0131797392				2014		51		5		15-Dec-14		21-Dec-14		20		0		2.8979527256

		2014		52		4		22-Dec-14		28-Dec-14		26.25		5.4760728389		4.2827327724				2014		52		4		22-Dec-14		28-Dec-14		25		0		0.0014601988				2014		52		4		22-Dec-14		28-Dec-14		25		0		0.3906404997

		2015		1		4		29-Dec-14		4-Jan-15		25		0		16.0895131478				2015		1		4		29-Dec-14		4-Jan-15		25		0		0.0077880781				2015		1		4		29-Dec-14		4-Jan-15		25		0		1.8613503163

		2015		2		5		5-Jan-15		11-Jan-15		20		0		22.9171217652				2015		2		5		5-Jan-15		11-Jan-15		20		0		0.0128670847				2015		2		5		5-Jan-15		11-Jan-15		20		0		1.6954262001

		2015		3		5		12-Jan-15		18-Jan-15		20		0		13.8957025731				2015		3		5		12-Jan-15		18-Jan-15		20		0		0.0087407796				2015		3		5		12-Jan-15		18-Jan-15		20		0		1.039052453

		2015		4		4		19-Jan-15		25-Jan-15		25		0		18.4300425031				2015		4		4		19-Jan-15		25-Jan-15		25		0		0.0085079939				2015		4		4		19-Jan-15		25-Jan-15		25		0		1.6970759166

		2015		5		5		26-Jan-15		1-Feb-15		20		0		24.5311968726				2015		5		5		26-Jan-15		1-Feb-15		26.6		9.4516312525		0.013509576				2015		5		5		26-Jan-15		1-Feb-15		20		0		2.2592742197

		2015		6		5		2-Feb-15		8-Feb-15		20		0		16.058377253				2015		6		5		2-Feb-15		8-Feb-15		20		0		0.0090157273				2015		6		5		2-Feb-15		8-Feb-15		20		0		1.0381136739

		2015		7		5		9-Feb-15		15-Feb-15		25.2		8.8168800455		19.6240752648				2015		7		5		9-Feb-15		15-Feb-15		20		0		0.0047518419				2015		7		5		9-Feb-15		15-Feb-15		20.4		2.8141058827		1.5454869783

		2015		8		4		16-Feb-15		22-Feb-15		26		6.0719590635		5.7072256833				2015		8		4		16-Feb-15		22-Feb-15		25.25		2.5		0.0033528254				2015		8		4		16-Feb-15		22-Feb-15		25		0		0.6429618962

		2015		9		5		23-Feb-15		1-Mar-15		20		0		4.2499317642				2015		9		5		23-Feb-15		1-Mar-15		20.2		2		0.0036652218				2015		9		5		23-Feb-15		1-Mar-15		20.2		2		0.444938198

		2015		10		5		2-Mar-15		8-Mar-15		20.2		2		17.2407264928				2015		10		5		2-Mar-15		8-Mar-15		22.6		6.7599533798		0.0069874204				2015		10		5		2-Mar-15		8-Mar-15		20.2		2		0.7759381419

		2015		11		5		9-Mar-15		15-Mar-15		20		0		16.1343431846				2015		11		5		9-Mar-15		15-Mar-15		20		0		0.0129503225				2015		11		5		9-Mar-15		15-Mar-15		20.6		3.42893216		0.7830517224

		2015		12		5		16-Mar-15		22-Mar-15		20		0		13.6201347277				2015		12		5		16-Mar-15		22-Mar-15		20		0		0.0077440665				2015		12		5		16-Mar-15		22-Mar-15		22.4		7.6699597671		1.1432541275

		2015		13		5		23-Mar-15		29-Mar-15		20		0		21.6967963073				2015		13		5		23-Mar-15		29-Mar-15		20		0		0.0099642556				2015		13		5		23-Mar-15		29-Mar-15		20.4		2.8141058827		1.0862642404

		2015		14		4		30-Mar-15		5-Apr-15		25		0		11.3074503463				2015		14		4		30-Mar-15		5-Apr-15		25		0		0.0070195411				2015		14		4		30-Mar-15		5-Apr-15		25		0		0.365650106

		2015		15		5		6-Apr-15		12-Apr-15		20		0		10.2852525492				2015		15		5		6-Apr-15		12-Apr-15		20.2		2		0.004266844				2015		15		5		6-Apr-15		12-Apr-15		22.2		6.2893207547		0.9827410646

		2015		16		5		13-Apr-15		19-Apr-15		20.8		3.9389277113		10.3197737378				2015		16		5		13-Apr-15		19-Apr-15		20		0		0.0077564398				2015		16		5		13-Apr-15		19-Apr-15		20.4		2.8141058827		0.6239951923

		2015		17		5		20-Apr-15		26-Apr-15		20		0		8.4835741289				2015		17		5		20-Apr-15		26-Apr-15		22		6.0302268916		0.003622881				2015		17		5		20-Apr-15		26-Apr-15		20.8		3.9389277113		0.4535746907

		2015		18		5		27-Apr-15		3-May-15		20		0		11.2321071042				2015		18		5		27-Apr-15		3-May-15		20		0		0.0079149482				2015		18		5		27-Apr-15		3-May-15		20		0		0.8266377683

		2015		19		5		4-May-15		10-May-15		20		0		16.5108767181				2015		19		5		4-May-15		10-May-15		20		0		0.0097069893				2015		19		5		4-May-15		10-May-15		24		8.0403025221		1.1510430053

		2015		20		5		11-May-15		17-May-15		21.6		5.4531984869		11.7904312898				2015		20		5		11-May-15		17-May-15		20		0		0.0052010016				2015		20		5		11-May-15		17-May-15		26.2		10.5198225587		0.7046417529

		2015		21		5		18-May-15		24-May-15		20		0		2.1092581634				2015		21		5		18-May-15		24-May-15		20.8		3.9389277113		0.0047605387				2015		21		5		18-May-15		24-May-15		20.2		2		0.3875564475

		2015		22		4		25-May-15		31-May-15		25		0		9.5864783245				2015		22		4		25-May-15		31-May-15		25		0		0.0064811517				2015		22		4		25-May-15		31-May-15		25		0		0.3918332979

		2015		23		5		1-Jun-15		7-Jun-15		20.2		2		9.7539648349				2015		23		5		1-Jun-15		7-Jun-15		20		0		0.0043817644				2015		23		5		1-Jun-15		7-Jun-15		20		0		0.3864841523

		2015		24		5		8-Jun-15		14-Jun-15		22		7.2474307534		13.7260755498				2015		24		5		8-Jun-15		14-Jun-15		20		0		0.0073483284				2015		24		5		8-Jun-15		14-Jun-15		20		0		0.9790148109

		2015		25		5		15-Jun-15		21-Jun-15		20		0		13.9339323236				2015		25		5		15-Jun-15		21-Jun-15		20		0		0.0057377301				2015		25		5		15-Jun-15		21-Jun-15		20		0		0.8383614972

		2015		26		5		22-Jun-15		28-Jun-15		20.6		3.42893216		10.9835117335				2015		26		5		22-Jun-15		28-Jun-15		20.2		2		0.0088581793				2015		26		5		22-Jun-15		28-Jun-15		20		0		0.8258147492

		2015		27		4		29-Jun-15		5-Jul-15		25		0		9.9144822524				2015		27		4		29-Jun-15		5-Jul-15		25		0		0.0045691065				2015		27		4		29-Jun-15		5-Jul-15		25		0		1.2711149961

		2015		28		5		6-Jul-15		12-Jul-15		20.4		2.8141058827		15.3230160217				2015		28		5		6-Jul-15		12-Jul-15		20		0		0.0117427284				2015		28		5		6-Jul-15		12-Jul-15		20.4		2.8141058827		1.7744632991

		2015		29		5		13-Jul-15		19-Jul-15		20.4		2.8141058827		11.620341217				2015		29		5		13-Jul-15		19-Jul-15		20		0		0.003500331				2015		29		5		13-Jul-15		19-Jul-15		20.2		2		0.8449378675

		2015		30		5		20-Jul-15		26-Jul-15		20.2		2		18.7772687045				2015		30		5		20-Jul-15		26-Jul-15		20		0		0.0031058272				2015		30		5		20-Jul-15		26-Jul-15		21.4		5.8637733912		0.6703506545

		2015		31		5		27-Jul-15		2-Aug-15		40		0		17.2488732965				2015		31		5		27-Jul-15		2-Aug-15		20.2		2		0.0066124624				2015		31		5		27-Jul-15		2-Aug-15		20.2		2		1.4671468911

		2015		32		5		3-Aug-15		9-Aug-15		20.2		2		9.583609967				2015		32		5		3-Aug-15		9-Aug-15		20		0		0.0078082726				2015		32		5		3-Aug-15		9-Aug-15		20		0		0.5403980015

		2015		33		5		10-Aug-15		16-Aug-15		20.4		4		8.6282228761				2015		33		5		10-Aug-15		16-Aug-15		20.2		2		0.0058496767				2015		33		5		10-Aug-15		16-Aug-15		20.2		2		0.6298253726

		2015		34		5		17-Aug-15		23-Aug-15		21.2		5.5559595813		54.8563749258				2015		34		5		17-Aug-15		23-Aug-15		20		0		0.0157915884				2015		34		5		17-Aug-15		23-Aug-15		20.8		4.8575672508		6.1617554317

		2015		35		5		24-Aug-15		30-Aug-15		20		0		54.7530658502				2015		35		5		24-Aug-15		30-Aug-15		20		0		0.0221658713				2015		35		5		24-Aug-15		30-Aug-15		20		0		6.4316467565

		2015		36		5		31-Aug-15		6-Sep-15		20.6		3.42893216		23.7905247945				2015		36		5		31-Aug-15		6-Sep-15		20		0		0.0228216487				2015		36		5		31-Aug-15		6-Sep-15		20		0		2.294303816

		2015		37		4		7-Sep-15		13-Sep-15		25		0		11.7447899797				2015		37		4		7-Sep-15		13-Sep-15		26.25		5.4760728389		0.0089994454				2015		37		4		7-Sep-15		13-Sep-15		25		0		1.2566224572

		2015		38		5		14-Sep-15		20-Sep-15		20		0		18.8661262585				2015		38		5		14-Sep-15		20-Sep-15		20		0		0.0114068321				2015		38		5		14-Sep-15		20-Sep-15		20		0		1.2357062758

		2015		39		5		21-Sep-15		27-Sep-15		20.2		2		14.5137762143				2015		39		5		21-Sep-15		27-Sep-15		20.4		4		0.0106454187				2015		39		5		21-Sep-15		27-Sep-15		20.2		2		1.3970862536

		2015		40		5		28-Sep-15		4-Oct-15		21.8		7.5718777944		29.3512986084				2015		40		5		28-Sep-15		4-Oct-15		20		0		0.0086643788				2015		40		5		28-Sep-15		4-Oct-15		20		0		2.8151998153

		2015		41		5		5-Oct-15		11-Oct-15		20		0		15.6093234959				2015		41		5		5-Oct-15		11-Oct-15		20.6		3.42893216		0.0052458717				2015		41		5		5-Oct-15		11-Oct-15		20.6		3.42893216		1.1177298421

		2015		42		5		12-Oct-15		18-Oct-15		20		0		15.5725967648				2015		42		5		12-Oct-15		18-Oct-15		20		0		0.0085834393				2015		42		5		12-Oct-15		18-Oct-15		20.4		2.8141058827		1.2328341332

		2015		43		5		19-Oct-15		25-Oct-15		20.4		2.8141058827		22.0034231428				2015		43		5		19-Oct-15		25-Oct-15		20		0		0.0095560112				2015		43		5		19-Oct-15		25-Oct-15		20		0		0.960192689

		2015		44		5		26-Oct-15		1-Nov-15		21		4.3808582712		10.8404506364				2015		44		5		26-Oct-15		1-Nov-15		20		0		0.0080355413				2015		44		5		26-Oct-15		1-Nov-15		20		0		0.463767183

		2015		45		5		2-Nov-15		8-Nov-15		20		0		4.2288272606				2015		45		5		2-Nov-15		8-Nov-15		20.4		2.8141058827		0.0047227647				2015		45		5		2-Nov-15		8-Nov-15		20		0		0.5572970483

		2015		46		5		9-Nov-15		15-Nov-15		21.2		6.2409530482		25.5006964611				2015		46		5		9-Nov-15		15-Nov-15		20		0		0.0114771314				2015		46		5		9-Nov-15		15-Nov-15		20		0		1.9399046368

		2015		47		5		16-Nov-15		22-Nov-15		21.2		6.2409530482		18.2469156298				2015		47		5		16-Nov-15		22-Nov-15		20		0		0.0074838811				2015		47		5		16-Nov-15		22-Nov-15		20		0		1.2991805109

		2015		48		4		23-Nov-15		29-Nov-15		25		0		1.4900419457				2015		48		4		23-Nov-15		29-Nov-15		25		0		0.0026645452				2015		48		4		23-Nov-15		29-Nov-15		25		0		0.380744884

		2015		49		5		30-Nov-15		6-Dec-15		20		0		19.8062217497				2015		49		5		30-Nov-15		6-Dec-15		20		0		0.0150518023				2015		49		5		30-Nov-15		6-Dec-15		20		0		1.3815498543

		2015		50		5		7-Dec-15		13-Dec-15		20.2		2		24.1995264416				2015		50		5		7-Dec-15		13-Dec-15		20.6		3.42893216		0.0096214776				2015		50		5		7-Dec-15		13-Dec-15		20.4		2.8141058827		3.1957675134

		2015		51		5		14-Dec-15		20-Dec-15		20		0		25.4057241581				2015		51		5		14-Dec-15		20-Dec-15		20.4		2.8141058827		0.0152592407				2015		51		5		14-Dec-15		20-Dec-15		20		0		1.8887906184

		2015		52		4		21-Dec-15		27-Dec-15		25		0		20.2128473996				2015		52		4		21-Dec-15		27-Dec-15		25		0		0.0073377294				2015		52		4		21-Dec-15		27-Dec-15		25		0		1.4375297098

		2015		53		4		28-Dec-15		3-Jan-16		25		0		14.3455730686				2015		53		4		28-Dec-15		3-Jan-16		25		0		0.011187052				2015		53		4		28-Dec-15		3-Jan-16		25		0		0.8836807493

		2016		1		5		4-Jan-16		10-Jan-16		21.4		5.1286479995		42.4143955515				2016		1		5		4-Jan-16		10-Jan-16		20		0		0.0107718189				2016		1		5		4-Jan-16		10-Jan-16		20		0		3.2943330129

		2016		2		5		11-Jan-16		17-Jan-16		20		0		24.5671335324				2016		2		5		11-Jan-16		17-Jan-16		20		0		0.0183834105				2016		2		5		11-Jan-16		17-Jan-16		20		0		1.6800208332

		2016		3		4		18-Jan-16		24-Jan-16		25		0		20.5821303967				2016		3		4		18-Jan-16		24-Jan-16		25		0		0.0164883474				2016		3		4		18-Jan-16		24-Jan-16		25.25		2.5		2.3065179384

		2016		4		5		25-Jan-16		31-Jan-16		20		0		24.9552172902				2016		4		5		25-Jan-16		31-Jan-16		20		0		0.0135294074				2016		4		5		25-Jan-16		31-Jan-16		20		0		1.4481125647

		2016		5		5		1-Feb-16		7-Feb-16		20.6		3.42893216		21.4757565641				2016		5		5		1-Feb-16		7-Feb-16		20.4		2.8141058827		0.0114612584				2016		5		5		1-Feb-16		7-Feb-16		20.4		4		1.2103222711

		2016		6		5		8-Feb-16		14-Feb-16		22.8		8.5374989832		12.9990068851				2016		6		5		8-Feb-16		14-Feb-16		21.2		4.7736651315		0.0131776734				2016		6		5		8-Feb-16		14-Feb-16		20.2		2		1.023708943

		2016		7		4		15-Feb-16		21-Feb-16		25		0		13.3115998913				2016		7		4		15-Feb-16		21-Feb-16		25		0		0.0104257218				2016		7		4		15-Feb-16		21-Feb-16		25		0		1.5001860996

		2016		8		5		22-Feb-16		28-Feb-16		20		0		13.0775276715				2016		8		5		22-Feb-16		28-Feb-16		20		0		0.0095479431				2016		8		5		22-Feb-16		28-Feb-16		20.4		2.8141058827		0.8202743444

		2016		9		5		29-Feb-16		6-Mar-16		20.2		2		26.8658831978				2016		9		5		29-Feb-16		6-Mar-16		22.8		8.5374989832		0.0093143423				2016		9		5		29-Feb-16		6-Mar-16		20.2		2		1.5943807575

		2016		10		5		7-Mar-16		13-Mar-16		22.4		6.5319726474		16.4716535296				2016		10		5		7-Mar-16		13-Mar-16		20		0		0.0100429681				2016		10		5		7-Mar-16		13-Mar-16		20.2		2		0.8662967159

		2016		11		5		14-Mar-16		20-Mar-16		20		0		14.2020692154				2016		11		5		14-Mar-16		20-Mar-16		20		0		0.0034919317				2016		11		5		14-Mar-16		20-Mar-16		21.6		6.1496489183		1.3573208906

		2016		12		4		21-Mar-16		27-Mar-16		25		0		8.3378069659				2016		12		4		21-Mar-16		27-Mar-16		25		0		0.0031405603				2016		12		4		21-Mar-16		27-Mar-16		25		0		0.5265611709

		2016		13		5		28-Mar-16		3-Apr-16		20		0		13.2692211527				2016		13		5		28-Mar-16		3-Apr-16		20		0		0.0052449159				2016		13		5		28-Mar-16		3-Apr-16		20		0		0.7991120072

		2016		14		5		4-Apr-16		10-Apr-16		20		0		11.9502020903				2016		14		5		4-Apr-16		10-Apr-16		20		0		0.0093009744				2016		14		5		4-Apr-16		10-Apr-16		20		0		0.9013323471

		2016		15		5		11-Apr-16		17-Apr-16		23		7.1774056257		17.9290984157				2016		15		5		11-Apr-16		17-Apr-16		21.8		7.0180143383		0.0051868703				2016		15		5		11-Apr-16		17-Apr-16		20.6		3.42893216		1.1213474038

		2016		16		5		18-Apr-16		24-Apr-16		20.4		2.8141058827		5.1635840266				2016		16		5		18-Apr-16		24-Apr-16		20		0		0.0031029399				2016		16		5		18-Apr-16		24-Apr-16		20.2		2		0.3070342

		2016		17		5		25-Apr-16		1-May-16		20.2		2		12.3605238562				2016		17		5		25-Apr-16		1-May-16		21.2		4.7736651315		0.0066453971				2016		17		5		25-Apr-16		1-May-16		20.4		2.8141058827		0.8585918704

		2016		18		5		2-May-16		8-May-16		21.4		5.1286479995		12.6758577619				2016		18		5		2-May-16		8-May-16		20		0		0.0049481446				2016		18		5		2-May-16		8-May-16		20		0		0.6525105363

		2016		19		5		9-May-16		15-May-16		22.2		6.2893207547		13.6563033065				2016		19		5		9-May-16		15-May-16		20		0		0.0101341524				2016		19		5		9-May-16		15-May-16		20		0		0.5226088403

		2016		20		5		16-May-16		22-May-16		21.4		5.1286479995		9.906572061				2016		20		5		16-May-16		22-May-16		20		0		0.005640032				2016		20		5		16-May-16		22-May-16		20		0		0.6418956301

		2016		21		5		23-May-16		29-May-16		22.4		6.5319726474		20.0652834518				2016		21		5		23-May-16		29-May-16		20		0		0.0059342757				2016		21		5		23-May-16		29-May-16		20		0		1.0609995287

		2016		22		4		30-May-16		5-Jun-16		25		0		3.5589979863				2016		22		4		30-May-16		5-Jun-16		25		0		0.0033086429				2016		22		4		30-May-16		5-Jun-16		25		0		0.3780983117

		2016		23		5		6-Jun-16		12-Jun-16		20.2		2		8.8198338987				2016		23		5		6-Jun-16		12-Jun-16		20		0		0.0055875936				2016		23		5		6-Jun-16		12-Jun-16		23		7.7198419411		1.3547508996

		2016		24		5		13-Jun-16		19-Jun-16		20		0		3.6077305886				2016		24		5		13-Jun-16		19-Jun-16		22.4		6.5319726474		0.003866504				2016		24		5		13-Jun-16		19-Jun-16		20		0		0.6937362611

		2016		25		5		20-Jun-16		26-Jun-16		20		0		27.5214812465				2016		25		5		20-Jun-16		26-Jun-16		20.2		2		0.0195558506				2016		25		5		20-Jun-16		26-Jun-16		21.4		5.1286479995		3.4228686799

		2016		26		5		27-Jun-16		3-Jul-16		20		0		43.4770338225				2016		26		5		27-Jun-16		3-Jul-16		20.2		2		0.0106927457				2016		26		5		27-Jun-16		3-Jul-16		20.2		2		3.6283081457

		2016		27		4		4-Jul-16		10-Jul-16		25		0		17.9346387381				2016		27		4		4-Jul-16		10-Jul-16		25		0		0.0067741244				2016		27		4		4-Jul-16		10-Jul-16		25		0		1.0121100072

		2016		28		5		11-Jul-16		17-Jul-16		22		6.0302268916		10.523004799				2016		28		5		11-Jul-16		17-Jul-16		20		0		0.0033419581				2016		28		5		11-Jul-16		17-Jul-16		24		8.0403025221		0.406238846

		2016		29		5		18-Jul-16		24-Jul-16		20		0		4.9659913411				2016		29		5		18-Jul-16		24-Jul-16		20		0		0.003967079				2016		29		5		18-Jul-16		24-Jul-16		20		0		0.39328107

		2016		30		5		25-Jul-16		31-Jul-16		20		0		2.5865420932				2016		30		5		25-Jul-16		31-Jul-16		27.8		9.8041426		0.0014276644				2016		30		5		25-Jul-16		31-Jul-16		20.4		4		0.4616492175

		2016		31		5		1-Aug-16		7-Aug-16		20.8		3.9389277113		9.7597684399				2016		31		5		1-Aug-16		7-Aug-16		20		0		0.0054888297				2016		31		5		1-Aug-16		7-Aug-16		20		0		0.7294724121

		2016		32		5		8-Aug-16		14-Aug-16		20.2		2		3.9183567985				2016		32		5		8-Aug-16		14-Aug-16		20		0		0.0029797257				2016		32		5		8-Aug-16		14-Aug-16		20		0		0.2158008341

		2016		33		5		15-Aug-16		21-Aug-16		20		0		4.5812956683				2016		33		5		15-Aug-16		21-Aug-16		20		0		0.0031037641				2016		33		5		15-Aug-16		21-Aug-16		20		0		0.5414517522

		2016		34		5		22-Aug-16		28-Aug-16		20.2		2		7.3432227258				2016		34		5		22-Aug-16		28-Aug-16		21		4.3808582712		0.0039606421				2016		34		5		22-Aug-16		28-Aug-16		21		5.9458839001		0.6910716316

		2016		35		5		29-Aug-16		4-Sep-16		24.8		8.5846939198		4.6469473851				2016		35		5		29-Aug-16		4-Sep-16		20.8		3.9389277113		0.0029309813				2016		35		5		29-Aug-16		4-Sep-16		21.2		5.5559595813		0.6050785073

		2016		36		4		5-Sep-16		11-Sep-16		32.75		12.1517135176		28.5169918645				2016		36		4		5-Sep-16		11-Sep-16		25.5		3.5176323534		0.0162666675				2016		36		4		5-Sep-16		11-Sep-16		27.75		8.62738768		2.6835222501

		2016		37		5		12-Sep-16		18-Sep-16		21		4.3808582712		14.0204814468				2016		37		5		12-Sep-16		18-Sep-16		20		0		0.0089704465				2016		37		5		12-Sep-16		18-Sep-16		20.4		2.8141058827		1.3787784449

		2016		38		5		19-Sep-16		25-Sep-16		22.2		6.2893207547		16.7367822475				2016		38		5		19-Sep-16		25-Sep-16		20		0		0.0081444321				2016		38		5		19-Sep-16		25-Sep-16		20.4		2.8141058827		1.8155632735

		2016		39		5		26-Sep-16		2-Oct-16		20		0		10.8110314032				2016		39		5		26-Sep-16		2-Oct-16		20.4		2.8141058827		0.0074278312				2016		39		5		26-Sep-16		2-Oct-16		20		0		0.8213708054

		2016		40		5		3-Oct-16		9-Oct-16		20.4		2.8141058827		4.7994926815				2016		40		5		3-Oct-16		9-Oct-16		20		0		0.004323556				2016		40		5		3-Oct-16		9-Oct-16		20.4		2.8141058827		0.3612063122

		2016		41		5		10-Oct-16		16-Oct-16		20		0		12.9493416821				2016		41		5		10-Oct-16		16-Oct-16		20		0		0.0054104095				2016		41		5		10-Oct-16		16-Oct-16		20		0		1.2730161036

		2016		42		5		17-Oct-16		23-Oct-16		20.2		2		6.9614093401				2016		42		5		17-Oct-16		23-Oct-16		20		0		0.0031589095				2016		42		5		17-Oct-16		23-Oct-16		20		0		1.1619681579

		2016		43		5		24-Oct-16		30-Oct-16		20		0		9.5265119535				2016		43		5		24-Oct-16		30-Oct-16		20.4		2.8141058827		0.0014528021				2016		43		5		24-Oct-16		30-Oct-16		20		0		1.315743136

		2016		44		5		31-Oct-16		6-Nov-16		20		0		16.9928514382				2016		44		5		31-Oct-16		6-Nov-16		22		6.6666666667		0.0121812042				2016		44		5		31-Oct-16		6-Nov-16		20.2		2		2.3324836548

		2016		45		5		7-Nov-16		13-Nov-16		20		0		16.4904663366				2016		45		5		7-Nov-16		13-Nov-16		20		0		0.0048732951				2016		45		5		7-Nov-16		13-Nov-16		29.4		10.8077787176		2.3613068416

		2016		46		5		14-Nov-16		20-Nov-16		20		0		8.5965051038				2016		46		5		14-Nov-16		20-Nov-16		20		0		0.0048023231				2016		46		5		14-Nov-16		20-Nov-16		20		0		0.6033489869

		2016		47		4		21-Nov-16		27-Nov-16		25		0		6.3349000255				2016		47		4		21-Nov-16		27-Nov-16		25		0		0.0039875435				2016		47		4		21-Nov-16		27-Nov-16		25		0		0.040824829

		2016		48		5		28-Nov-16		4-Dec-16		20		0		5.9729665996				2016		48		5		28-Nov-16		4-Dec-16		20		0		0.0036987666				2016		48		5		28-Nov-16		4-Dec-16		20		0		0.5522046722

		2016		49		5		5-Dec-16		11-Dec-16		20.6		4.4540300671		23.3402039408				2016		49		5		5-Dec-16		11-Dec-16		20		0		0.005336102				2016		49		5		5-Dec-16		11-Dec-16		20		0		0.3625879204

		2016		50		5		12-Dec-16		18-Dec-16		20		0		7.0490332671				2016		50		5		12-Dec-16		18-Dec-16		20		0		0.0056940293				2016		50		5		12-Dec-16		18-Dec-16		20.2		2		0.3542174473

		2016		51		5		19-Dec-16		25-Dec-16		20		0		3.7570906297				2016		51		5		19-Dec-16		25-Dec-16		20.4		2.8141058827		0.0026340094				2016		51		5		19-Dec-16		25-Dec-16		20		0		0.158113883

		2016		52		4		26-Dec-16		1-Jan-17		26.25		5.4760728389		12.515447455				2016		52		4		26-Dec-16		1-Jan-17		25		0		0.0072471898				2016		52		4		26-Dec-16		1-Jan-17		25		0		0.8583851117

		2017		1		4		2-Jan-17		8-Jan-17		25		0		7.9790016084				2017		1		4		2-Jan-17		8-Jan-17		25		0		0.0041687429				2017		1		4		2-Jan-17		8-Jan-17		25		0		0.6563218215

		2017		2		5		9-Jan-17		15-Jan-17		40		0		3.1224029208				2017		2		5		9-Jan-17		15-Jan-17		20		0		0.0024900797				2017		2		5		9-Jan-17		15-Jan-17		20		0		0.1585244461

		2017		3		4		16-Jan-17		22-Jan-17		25		0		3.7746655481				2017		3		4		16-Jan-17		22-Jan-17		25		0		0.0033851074				2017		3		4		16-Jan-17		22-Jan-17		25		0		0.5642325171

		2017		4		5		23-Jan-17		29-Jan-17		20.8		3.9389277113		14.1896113407				2017		4		5		23-Jan-17		29-Jan-17		23.6		8.7062035238		0.005805175				2017		4		5		23-Jan-17		29-Jan-17		20.2		2		0.4856130147

		2017		5		5		30-Jan-17		5-Feb-17		21		6.5904736882		7.8196336231				2017		5		5		30-Jan-17		5-Feb-17		20.6		3.42893216		0.0036362182				2017		5		5		30-Jan-17		5-Feb-17		20.2		2		0.4222321636

		2017		6		5		6-Feb-17		12-Feb-17		21.6		6.7748793273		10.5963687176				2017		6		5		6-Feb-17		12-Feb-17		20.4		2.8141058827		0.0025373995				2017		6		5		6-Feb-17		12-Feb-17		20.2		2		0.2825243352

		2017		7		5		13-Feb-17		19-Feb-17		20.2		2		9.6166662623				2017		7		5		13-Feb-17		19-Feb-17		20.2		2		0.0027680205				2017		7		5		13-Feb-17		19-Feb-17		20		0		0.5017270174

		2017		8		4		20-Feb-17		26-Feb-17		25		0		1.9733959731				2017		8		4		20-Feb-17		26-Feb-17		25		0		0.0011192908				2017		8		4		20-Feb-17		26-Feb-17		25		0		0.1257974563

		2017		9		5		27-Feb-17		5-Mar-17		20		0		12.595237989				2017		9		5		27-Feb-17		5-Mar-17		20		0		0.0076743815				2017		9		5		27-Feb-17		5-Mar-17		20		0		0.7488858391

		2017		10		5		6-Mar-17		12-Mar-17		20		0		5.1551188153				2017		10		5		6-Mar-17		12-Mar-17		20.6		3.42893216		0.0025022419				2017		10		5		6-Mar-17		12-Mar-17		20		0		0.4065956222

		2017		11		5		13-Mar-17		19-Mar-17		20		0		7.6575890462				2017		11		5		13-Mar-17		19-Mar-17		21		4.3808582712		0.0047285713				2017		11		5		13-Mar-17		19-Mar-17		20		0		0.4464638843

		2017		12		5		20-Mar-17		26-Mar-17		20		0		12.596139488				2017		12		5		20-Mar-17		26-Mar-17		21.4		5.8637733912		0.0056071663				2017		12		5		20-Mar-17		26-Mar-17		20.2		2		0.712495614

		2017		13		5		27-Mar-17		2-Apr-17		20		0		10.0254042313				2017		13		5		27-Mar-17		2-Apr-17		20		0		0.0038403936				2017		13		5		27-Mar-17		2-Apr-17		20		0		0.5181409075

		2017		14		5		3-Apr-17		9-Apr-17		20		0		2.8348421473				2017		14		5		3-Apr-17		9-Apr-17		20		0		0.0019003616				2017		14		5		3-Apr-17		9-Apr-17		20		0		0.4508658337

		2017		15		4		10-Apr-17		16-Apr-17		25		0		12.6062590274				2017		15		4		10-Apr-17		16-Apr-17		25		0		0.0066724383				2017		15		4		10-Apr-17		16-Apr-17		25		0		0.8643446458

		2017		16		5		17-Apr-17		23-Apr-17		20		0		6.8173455245				2017		16		5		17-Apr-17		23-Apr-17		20.4		2.8141058827		0.0065365801				2017		16		5		17-Apr-17		23-Apr-17		20		0		0.2913245613

		2017		17		5		24-Apr-17		30-Apr-17		20.4		4		6.1430350805				2017		17		5		24-Apr-17		30-Apr-17		20		0		0.0030406639				2017		17		5		24-Apr-17		30-Apr-17		20		0		0.207557221

		2017		18		5		1-May-17		7-May-17		20.2		2		4.6339637461				2017		18		5		1-May-17		7-May-17		20		0		0.0019848465				2017		18		5		1-May-17		7-May-17		20		0		0.2221936093

		2017		19		5		8-May-17		14-May-17		20		0		3.6595327571				2017		19		5		8-May-17		14-May-17		20		0		0.0028112306				2017		19		5		8-May-17		14-May-17		20		0		0.3323702754

		2017		20		5		15-May-17		21-May-17		21		4.3808582712		20.3027296194				2017		20		5		15-May-17		21-May-17		20.2		2		0.0102488794				2017		20		5		15-May-17		21-May-17		21.6		6.7748793273		2.3466081906

		2017		21		5		22-May-17		28-May-17		20		0		9.7625114597				2017		21		5		22-May-17		28-May-17		20		0		0.0021441673				2017		21		5		22-May-17		28-May-17		21.4		6.5164903487		0.4969205168

		2017		22		4		29-May-17		4-Jun-17		25		0		13.3477863333				2017		22		4		29-May-17		4-Jun-17		25		0		0.004058387				2017		22		4		29-May-17		4-Jun-17		25		0		0.3370830758

		2017		23		5		5-Jun-17		11-Jun-17		20		0		2.5042024679				2017		23		5		5-Jun-17		11-Jun-17		20		0		0.0016123291				2017		23		5		5-Jun-17		11-Jun-17		20		0		0.2492589015

		2017		24		5		12-Jun-17		18-Jun-17		20		0		4.4129502603				2017		24		5		12-Jun-17		18-Jun-17		20		0		0.0043594704				2017		24		5		12-Jun-17		18-Jun-17		20.2		2		0.4427188724

		2017		25		5		19-Jun-17		25-Jun-17		20.6		4.4540300671		7.7807872352				2017		25		5		19-Jun-17		25-Jun-17		21.4		5.1286479995		0.0032135118				2017		25		5		19-Jun-17		25-Jun-17		20		0		0.3315569333

		2017		26		5		26-Jun-17		2-Jul-17		20		0		10.5691887106				2017		26		5		26-Jun-17		2-Jul-17		20		0		0.0074408146				2017		26		5		26-Jun-17		2-Jul-17		20		0		0.7060594876

		2017		27		4		3-Jul-17		9-Jul-17		25.25		2.5		10.0404017184				2017		27		4		3-Jul-17		9-Jul-17		25		0		0.0066384344				2017		27		4		3-Jul-17		9-Jul-17		25.25		2.5		0.6930367956

		2017		28		5		10-Jul-17		16-Jul-17		20.6		3.42893216		14.2161781081				2017		28		5		10-Jul-17		16-Jul-17		20		0		0.0033600372				2017		28		5		10-Jul-17		16-Jul-17		20		0		0.666985757

		2017		29		5		17-Jul-17		23-Jul-17		21.8		7.0180143383		7.3718674703				2017		29		5		17-Jul-17		23-Jul-17		20.6		3.42893216		0.0025758687				2017		29		5		17-Jul-17		23-Jul-17		20		0		0.216725633

		2017		30		5		24-Jul-17		30-Jul-17		20		0		3.3792706314				2017		30		5		24-Jul-17		30-Jul-17		20.4		2.8141058827		0.001722905				2017		30		5		24-Jul-17		30-Jul-17		40		0		0.4018955088

		2017		31		5		31-Jul-17		6-Aug-17		20		0		3.2129067836				2017		31		5		31-Jul-17		6-Aug-17		20		0		0.0018440173				2017		31		5		31-Jul-17		6-Aug-17		20		0		0.1632482772

		2017		32		5		7-Aug-17		13-Aug-17		21.4		5.1286479995		20.3871560057				2017		32		5		7-Aug-17		13-Aug-17		20.2		2		0.0088406882				2017		32		5		7-Aug-17		13-Aug-17		21.2		4.7736651315		2.8407657418

		2017		33		5		14-Aug-17		20-Aug-17		21.6		7.3470945264		21.1325431503				2017		33		5		14-Aug-17		20-Aug-17		20.2		2		0.0071085209				2017		33		5		14-Aug-17		20-Aug-17		20.2		2		1.6491603924

		2017		34		5		21-Aug-17		27-Aug-17		20		0		8.7864850765				2017		34		5		21-Aug-17		27-Aug-17		20		0		0.0052122907				2017		34		5		21-Aug-17		27-Aug-17		22.6		6.7599533798		0.7833262411

		2017		35		5		28-Aug-17		3-Sep-17		20.8		3.9389277113		14.567145568				2017		35		5		28-Aug-17		3-Sep-17		20		0		0.0052359284				2017		35		5		28-Aug-17		3-Sep-17		20		0		0.6255957161

		2017		36		4		4-Sep-17		10-Sep-17		25		0		3.5947832573				2017		36		4		4-Sep-17		10-Sep-17		25.5		3.5176323534		0.0055016873				2017		36		4		4-Sep-17		10-Sep-17		25		0		0.3422839951

		2017		37		5		11-Sep-17		17-Sep-17		20		0		4.6328576494				2017		37		5		11-Sep-17		17-Sep-17		20		0		0.0016288744				2017		37		5		11-Sep-17		17-Sep-17		20.2		2		0.2064703369

		2017		38		5		18-Sep-17		24-Sep-17		20		0		3.1323361889				2017		38		5		18-Sep-17		24-Sep-17		20		0		0.0019133972				2017		38		5		18-Sep-17		24-Sep-17		20.8		4.8575672508		0.2742808779

		2017		39		5		25-Sep-17		1-Oct-17		24		8.0403025221		9.5811752933				2017		39		5		25-Sep-17		1-Oct-17		20		0		0.0018254696				2017		39		5		25-Sep-17		1-Oct-17		20.6		3.42893216		0.3306357512

		2017		40		5		2-Oct-17		8-Oct-17		20.2		2		9.7976920752				2017		40		5		2-Oct-17		8-Oct-17		20		0		0.0029475943				2017		40		5		2-Oct-17		8-Oct-17		20.2		2		0.185148589

		2017		41		5		9-Oct-17		15-Oct-17		20		0		3.9407194775				2017		41		5		9-Oct-17		15-Oct-17		20.2		2		0.001595811				2017		41		5		9-Oct-17		15-Oct-17		20		0		0.2684771871

		2017		42		5		16-Oct-17		22-Oct-17		20.6		4.4540300671		6.9791819005				2017		42		5		16-Oct-17		22-Oct-17		22.6		7.8650229408		0.0032156101				2017		42		5		16-Oct-17		22-Oct-17		20.4		2.8141058827		0.1527088734

		2017		43		5		23-Oct-17		29-Oct-17		20		0		9.3023400282				2017		43		5		23-Oct-17		29-Oct-17		20		0		0.004976948				2017		43		5		23-Oct-17		29-Oct-17		21.6		8.3750471128		0.6274312711

		2017		44		5		30-Oct-17		5-Nov-17		20.6		3.42893216		5.7238597118				2017		44		5		30-Oct-17		5-Nov-17		20		0		0.0010709353				2017		44		5		30-Oct-17		5-Nov-17		21.2		4.7736651315		0.5163332257

		2017		45		5		6-Nov-17		12-Nov-17		20.6		3.42893216		4.9874923559				2017		45		5		6-Nov-17		12-Nov-17		20		0		0.0020563549				2017		45		5		6-Nov-17		12-Nov-17		20.2		2		0.7393713546

		2017		46		5		13-Nov-17		19-Nov-17		20		0		8.4271661904				2017		46		5		13-Nov-17		19-Nov-17		20		0		0.0052678504				2017		46		5		13-Nov-17		19-Nov-17		20.2		2		0.7084984121

		2017		47		4		20-Nov-17		26-Nov-17		20.8		0		8.9608607287				2017		47		4		20-Nov-17		26-Nov-17		23.6		0		0.0033468052				2017		47		4		20-Nov-17		26-Nov-17		20.2		0		0.4536794022

		2017		48		5		27-Nov-17		3-Dec-17		20.8		3.9389277113		17.9790010846				2017		48		5		27-Nov-17		3-Dec-17		20		0		0.0056089022				2017		48		5		27-Nov-17		3-Dec-17		20.4		2.8141058827		0.7070855677

		2017		49		5		4-Dec-17		10-Dec-17		23.2		7.3690589835		9.0904108818				2017		49		5		4-Dec-17		10-Dec-17		20		0		0.0035695129				2017		49		5		4-Dec-17		10-Dec-17		20.2		2		0.8647427363

		2017		50		5		11-Dec-17		17-Dec-17		20.2		2		8.5904062768				2017		50		5		11-Dec-17		17-Dec-17		20		0		0.0050558588				2017		50		5		11-Dec-17		17-Dec-17		20		0		0.4915282291

		2017		51		5		18-Dec-17		24-Dec-17		20		0		4.1041649577				2017		51		5		18-Dec-17		24-Dec-17		20		0		0.0018596184				2017		51		5		18-Dec-17		24-Dec-17		20		0		0.2040833163

		2017		52		4		25-Dec-17		31-Dec-17		25		0		5.7804231391				2017		52		4		25-Dec-17		31-Dec-17		25.25		2.5		0.0055153248				2017		52		4		25-Dec-17		31-Dec-17		25		0		0.3900854607

		2018		1		4		1-Jan-18		7-Jan-18		25		0		19.8425659883				2018		1		4		1-Jan-18		7-Jan-18		25		0		0.0024378155				2018		1		4		1-Jan-18		7-Jan-18		25.25		2.5		0.2885596414

		2018		2		5		8-Jan-18		14-Jan-18		20.8		5.6282117655		16.6652341718				2018		2		5		8-Jan-18		14-Jan-18		21.6		5.4531984869		0.0046948993				2018		2		5		8-Jan-18		14-Jan-18		20		0		0.2504396135

		2018		3		4		15-Jan-18		21-Jan-18		25		0		14.5175970808				2018		3		4		15-Jan-18		21-Jan-18		25		0		0.0049156126				2018		3		4		15-Jan-18		21-Jan-18		25		0		0.4017047008

		2018		4		5		22-Jan-18		28-Jan-18		21.4		8.1674396666		16.1441110006				2018		4		5		22-Jan-18		28-Jan-18		20		0		0.0066920293				2018		4		5		22-Jan-18		28-Jan-18		20.2		2		0.2535152855

		2018		5		5		29-Jan-18		4-Feb-18		22		8.7617165423		33.3375476003				2018		5		5		29-Jan-18		4-Feb-18		20		0		0.0174934944				2018		5		5		29-Jan-18		4-Feb-18		21.6		5.4531984869		1.6091768082

		2018		6		5		5-Feb-18		11-Feb-18		20		0		46.4135445748				2018		6		5		5-Feb-18		11-Feb-18		20.6		3.42893216		0.0234371613				2018		6		5		5-Feb-18		11-Feb-18		20		0		3.8791236124

		2018		7		5		12-Feb-18		18-Feb-18		20.6		3.42893216		36.2305564407				2018		7		5		12-Feb-18		18-Feb-18		25		0		0.008089819				2018		7		5		12-Feb-18		18-Feb-18		22		7.2474307534		3.299853027

		2018		8		4		19-Feb-18		25-Feb-18		25.75		4.2861651999		21.0874960976				2018		8		4		19-Feb-18		25-Feb-18		20.8		5.6282117655		0.0097972143				2018		8		4		19-Feb-18		25-Feb-18		25		0		1.8231543178

		2018		9		5		26-Feb-18		4-Mar-18		20		0		41.1987479179				2018		9		5		26-Feb-18		4-Mar-18		20.2		2		0.0114340234				2018		9		5		26-Feb-18		4-Mar-18		20		0		2.4073637033

		2018		10		5		5-Mar-18		11-Mar-18		21.4		5.8637733912		26.6837581686				2018		10		5		5-Mar-18		11-Mar-18		20.6		3.42893216		0.0074784189				2018		10		5		5-Mar-18		11-Mar-18		20.2		2		1.6574920814

		2018		11		5		12-Mar-18		18-Mar-18		20.6		3.42893216		14.9292615357				2018		11		5		12-Mar-18		18-Mar-18		20		0		0.0061587361				2018		11		5		12-Mar-18		18-Mar-18		20		0		0.604028145

		2018		12		5		19-Mar-18		25-Mar-18		21.6		7.8778554227		57.1501117234				2018		12		5		19-Mar-18		25-Mar-18		25		0		0.020857203				2018		12		5		19-Mar-18		25-Mar-18		20.2		2		3.2205465375

		2018		13		4		26-Mar-18		1-Apr-18		25		0		24.8873019831				2018		13		4		26-Mar-18		1-Apr-18		21		5.2223296787		0.0162841621				2018		13		4		26-Mar-18		1-Apr-18		25		0		1.3421965827

		2018		14		5		2-Apr-18		8-Apr-18		20		0		32.2339173853				2018		14		5		2-Apr-18		8-Apr-18		20		0		0.0142259861				2018		14		5		2-Apr-18		8-Apr-18		20		0		1.7487767153

		2018		15		5		9-Apr-18		15-Apr-18		20		0		20.2460408475				2018		15		5		9-Apr-18		15-Apr-18		20		0		0.0090473089				2018		15		5		9-Apr-18		15-Apr-18		20.4		2.8141058827		1.7229857806

		2018		16		5		16-Apr-18		22-Apr-18		20.8		3.9389277113		17.0339651872				2018		16		5		16-Apr-18		22-Apr-18		20		0		0.0073831754				2018		16		5		16-Apr-18		22-Apr-18		20		0		0.6707458535

		2018		17		5		23-Apr-18		29-Apr-18		20.4		2.8141058827		17.694401657				2018		17		5		23-Apr-18		29-Apr-18		20		0		0.0093195863				2018		17		5		23-Apr-18		29-Apr-18		20.4		2.8141058827		1.1205802069

		2018		18		5		30-Apr-18		6-May-18		20		0		13.7473899341				2018		18		5		30-Apr-18		6-May-18		20		0		0.0074290548				2018		18		5		30-Apr-18		6-May-18		20.4		2.8141058827		0.5089400751

		2018		19		5		7-May-18		13-May-18		22.6		6.7599533798		26.6161197397				2018		19		5		7-May-18		13-May-18		21		4.3808582712		0.0048212738				2018		19		5		7-May-18		13-May-18		22.4		7.1237261842		0.9368671197

		2018		20		5		14-May-18		20-May-18		20		0		7.5758313075				2018		20		5		14-May-18		20-May-18		20		0		0.0055941985				2018		20		5		14-May-18		20-May-18		22.6		6.7599533798		0.6320047468

		2018		21		5		21-May-18		27-May-18		20		0		5.251155111				2018		21		5		21-May-18		27-May-18		21		4.3808582712		0.0053547387				2018		21		5		21-May-18		27-May-18		20.6		3.42893216		0.343918595

		2018		22		4		28-May-18		3-Jun-18		25		0		19.8585212608				2018		22		4		28-May-18		3-Jun-18		25		0		0.0088179583				2018		22		4		28-May-18		3-Jun-18		25.25		2.5		1.4674098496

		2018		23		5		4-Jun-18		10-Jun-18		21		5.2223296787		14.6573012523				2018		23		5		4-Jun-18		10-Jun-18		20		0		0.0036181134				2018		23		5		4-Jun-18		10-Jun-18		20		0		0.4027654404

		2018		24		5		11-Jun-18		17-Jun-18		20		0		4.1092493232				2018		24		5		11-Jun-18		17-Jun-18		20		0		0.0027020126				2018		24		5		11-Jun-18		17-Jun-18		21.6		5.4531984869		0.3667151483

		2018		25		5		18-Jun-18		24-Jun-18		20		0		9.5740143096				2018		25		5		18-Jun-18		24-Jun-18		20		0		0.006498018				2018		25		5		18-Jun-18		24-Jun-18		20		0		0.8990661822

		2018		26		5		25-Jun-18		1-Jul-18		20		0		8.9232236327				2018		26		5		25-Jun-18		1-Jul-18		20		0		0.0055882955				2018		26		5		25-Jun-18		1-Jul-18		20		0		0.835463943

		2018		27		4		2-Jul-18		8-Jul-18		25		0		19.6503146709				2018		27		4		2-Jul-18		8-Jul-18		28.5		8.7183772005		0.006783523				2018		27		4		2-Jul-18		8-Jul-18		25		0		1.1994165248

		2018		28		5		9-Jul-18		15-Jul-18		20		0		11.1826173144				2018		28		5		9-Jul-18		15-Jul-18		20		0		0.0058221793				2018		28		5		9-Jul-18		15-Jul-18		20.6		3.42893216		0.534724228

		2018		29		5		16-Jul-18		22-Jul-18		20		0		6.7475832711				2018		29		5		16-Jul-18		22-Jul-18		20		0		0.0031017908				2018		29		5		16-Jul-18		22-Jul-18		21		4.3808582712		0.4240636745

		2018		30		5		23-Jul-18		29-Jul-18		20		0		15.6391694153				2018		30		5		23-Jul-18		29-Jul-18		20		0		0.0068960745				2018		30		5		23-Jul-18		29-Jul-18		20.2		2		0.3453548899

		2018		31		5		30-Jul-18		5-Aug-18		20.4		2.8141058827		14.3775703789				2018		31		5		30-Jul-18		5-Aug-18		20.4		2.8141058827		0.0025358226				2018		31		5		30-Jul-18		5-Aug-18		20		0		0.9964587297

		2018		32		5		6-Aug-18		12-Aug-18		21.2		5.5559595813		10.2579442385				2018		32		5		6-Aug-18		12-Aug-18		20		0		0.0037759824				2018		32		5		6-Aug-18		12-Aug-18		20.6		3.42893216		0.949831564

		2018		33		5		13-Aug-18		19-Aug-18		20		0		13.5111354075				2018		33		5		13-Aug-18		19-Aug-18		20		0		0.0060686748				2018		33		5		13-Aug-18		19-Aug-18		20		0		0.9175674362

		2018		34		5		20-Aug-18		26-Aug-18		20.2		2		7.232617092				2018		34		5		20-Aug-18		26-Aug-18		20		0		0.0040559143				2018		34		5		20-Aug-18		26-Aug-18		20		0		0.3203123476

		2018		35		5		27-Aug-18		2-Sep-18		20.8		3.9389277113		6.9553288923				2018		35		5		27-Aug-18		2-Sep-18		20		0		0.0037036591				2018		35		5		27-Aug-18		2-Sep-18		20.2		2		0.556911124

		2018		36		4		3-Sep-18		9-Sep-18		25		0		11.1043186043				2018		36		4		3-Sep-18		9-Sep-18		25.25		2.5		0.0024671685				2018		36		4		3-Sep-18		9-Sep-18		25		0		0.7790164739

		2018		37		5		10-Sep-18		16-Sep-18		20.6		3.42893216		11.8575524456				2018		37		5		10-Sep-18		16-Sep-18		20		0		0.0041776604				2018		37		5		10-Sep-18		16-Sep-18		20		0		0.81778359

		2018		38		5		17-Sep-18		23-Sep-18		20		0		17.8684912626				2018		38		5		17-Sep-18		23-Sep-18		20		0		0.0045170526				2018		38		5		17-Sep-18		23-Sep-18		20.6		3.42893216		0.8765557598

		2018		39		5		24-Sep-18		30-Sep-18		20		0		4.886228607				2018		39		5		24-Sep-18		30-Sep-18		20		0		0.002861205				2018		39		5		24-Sep-18		30-Sep-18		20		0		0.2994494949

		2018		40		5		1-Oct-18		7-Oct-18		21.6		7.3470945264		17.8750474125				2018		40		5		1-Oct-18		7-Oct-18		20		0		0.0038923248				2018		40		5		1-Oct-18		7-Oct-18		21.4		5.1286479995		1.467770418

		2018		41		5		8-Oct-18		14-Oct-18		21.4		5.1286479995		69.9589454609				2018		41		5		8-Oct-18		14-Oct-18		20		0		0.0182671907				2018		41		5		8-Oct-18		14-Oct-18		21.2		4.7736651315		4.1862357793

		2018		42		5		15-Oct-18		21-Oct-18		24.4		8.3266639979		26.7790651443				2018		42		5		15-Oct-18		21-Oct-18		20		0		0.0130436513				2018		42		5		15-Oct-18		21-Oct-18		20.8		3.9389277113		1.6843040106

		2018		43		5		22-Oct-18		28-Oct-18		20		0		45.786669785				2018		43		5		22-Oct-18		28-Oct-18		20		0		0.0183153481				2018		43		5		22-Oct-18		28-Oct-18		20.2		2		2.4558236907

		2018		44		5		29-Oct-18		4-Nov-18		20		0		38.8986728565				2018		44		5		29-Oct-18		4-Nov-18		22		6.0302268916		0.0083562807				2018		44		5		29-Oct-18		4-Nov-18		20		0		2.3601758409

		2018		45		5		5-Nov-18		11-Nov-18		20.6		3.42893216		32.4271941432				2018		45		5		5-Nov-18		11-Nov-18		20		0		0.0155171754				2018		45		5		5-Nov-18		11-Nov-18		22.8		6.9747017604		1.7470031483

		2018		46		5		12-Nov-18		18-Nov-18		20.2		2		13.2038782182				2018		46		5		12-Nov-18		18-Nov-18		20		0		0.0102861436				2018		46		5		12-Nov-18		18-Nov-18		20		0		1.1423966036

		2018		47		4		19-Nov-18		25-Nov-18		25		0		25.6371181103				2018		47		4		19-Nov-18		25-Nov-18		25		0		0.0143203221				2018		47		4		19-Nov-18		25-Nov-18		25		0		1.0178899744

		2018		48		5		26-Nov-18		2-Dec-18		20.6		4.4540300671		39.0243734094				2018		48		5		26-Nov-18		2-Dec-18		20		0		0.009351494				2018		48		5		26-Nov-18		2-Dec-18		20		0		0.3810905404

		2018		49		4		3-Dec-18		9-Dec-18		25.75		4.2861651999		64.721857462				2018		49		4		3-Dec-18		9-Dec-18		25		0		0.0168657087				2018		49		4		3-Dec-18		9-Dec-18		25		0		2.853664311

		2018		50		5		10-Dec-18		16-Dec-18		23		9.1563302604		20.8481478794				2018		50		5		10-Dec-18		16-Dec-18		20		0		0.0121510245				2018		50		5		10-Dec-18		16-Dec-18		20.2		2		0.7117373111

		2018		51		5		17-Dec-18		23-Dec-18		40		0		55.331341932				2018		51		5		17-Dec-18		23-Dec-18		21.6		5.4531984869		0.0101734984				2018		51		5		17-Dec-18		23-Dec-18		40		0		2.324968817

		2018		52		4		24-Dec-18		30-Dec-18		25.25		2.5		65.4945984414				2018		52		4		24-Dec-18		30-Dec-18		25.25		2.5		0.0220606999				2018		52		4		24-Dec-18		30-Dec-18		25		0		3.369376797





SANDP500 Raw

		S&P500 Raw Annual

		Year		Work Days In Year		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw Input Std Dev

		2000		252		1-Jan-00		31-Dec-00		6.9758		9.2007549295		55.9534

		2001		247		1-Jan-01		31-Dec-01		8.8698		13.6272180091		86.9197

		2002		251		1-Jan-02		31-Dec-02		11.8479		14.5451027751		113.8643

		2003		251		1-Jan-03		31-Dec-03		10.5659		15.0620200729		78.5164

		2004		251		1-Jan-04		31-Dec-04		9.124		9.9945965199		31.3652

		2005		252		1-Jan-05		31-Dec-05		7.3886		10.7469992072		29.6122

		2006		251		1-Jan-06		31-Dec-06		12.0555		13.068138938		51.3045

		2007		250		1-Jan-07		31-Dec-07		7.624		11.2892289776		44.9051

		2008		252		1-Jan-08		31-Dec-08		14.2026		14.7928255625		190.7572

		2009		251		1-Jan-09		31-Dec-09		13.7177		15.3029333595		115.3142

		2010		251		1-Jan-10		31-Dec-10		11.964		11.8014805611		55.8179

		2011		252		1-Jan-11		31-Dec-11		8.2173		10.9212367353		62.5514

		2012		249		1-Jan-12		31-Dec-12		11.554		11.5633877983		46.6256

		2013		251		1-Jan-13		31-Dec-13		14.5775		14.8847714447		98.5847

		2014		251		1-Jan-14		31-Dec-14		13.068		12.4919638815		79.5655

		2015		251		1-Jan-15		31-Dec-15		7.3988		9.2555070454		54.9847

		2016		252		1-Jan-16		31-Dec-16		15.4167		13.7893029874		101.4276

		2017		251		1-Jan-17		31-Dec-17		17.9318		17.2861590209		109.4172

		2018		250		1-Jan-18		31-Dec-18		9.952		10.2691504276		99.456





SANDP500 Raw Monthly

		S&P500 Raw Monthly

		Year		Month Num		Work Days In Month		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw Input Std Dev

		2000		1		19		1-Jan-00		31-Jan-00		6.3133		3.5887976814		28.7933671395

		2000		2		19		1-Feb-00		29-Feb-00		14.7394		8.2956379946		32.3736805507

		2000		3		22		1-Mar-00		31-Mar-00		12.8643		7.4807512256		61.7528072937

		2000		4		19		1-Apr-00		30-Apr-00		6.2602		5.78042307		41.1246316253

		2000		5		21		1-May-00		31-May-00		5.2361		2.9885440849		27.7894305961

		2000		6		21		1-Jun-00		30-Jun-00		4.9981		1.5694370702		13.0973094474

		2000		7		19		1-Jul-00		31-Jul-00		7.9996		4.4578963921		23.1385987233

		2000		8		22		1-Aug-00		31-Aug-00		8.5013		6.6710145905		22.5366980185

		2000		9		20		1-Sep-00		30-Sep-00		9.2		7.545150292		27.9363968215

		2000		10		21		1-Oct-00		31-Oct-00		8.6181		5.929112168		30.2436045502

		2000		11		20		1-Nov-00		30-Nov-00		9.55		5.0299607405		36.8071776324

		2000		12		20		1-Dec-00		31-Dec-00		5.7		4.6612522703		31.654682779

		2001		1		20		1-Jan-01		31-Jan-01		7.35		5.9226921943		25.9856180668

		2001		2		18		1-Feb-01		28-Feb-01		7.4484		6.5688007177		40.2446292442

		2001		3		22		1-Mar-01		31-Mar-01		6.6401		7.3204129285		47.059132103

		2001		4		19		1-Apr-01		30-Apr-01		7.103		6.321168141		49.2571531719

		2001		5		21		1-May-01		31-May-01		7.6172		8.1504127775		20.4377477442

		2001		6		21		1-Jun-01		30-Jun-01		5.9029		6.1710497601		24.458534074

		2001		7		20		1-Jul-01		31-Jul-01		6.1		3.7992556421		16.7929462009

		2001		8		22		1-Aug-01		31-Aug-01		6.549		6.37E+00		22.7300675489

		2001		9		15		1-Sep-01		30-Sep-01		10.7334		6.1311445732		52.6798314348

		2001		10		22		1-Oct-01		31-Oct-01		5.7313		5.0291233959		17.0061957133

		2001		11		20		1-Nov-01		30-Nov-01		6.9		6.8453331445		20.6330293462

		2001		12		19		1-Dec-01		31-Dec-01		7.4723		4.6840977172		13.7742623581

		2002		1		20		1-Jan-02		31-Jan-02		7.25		5.6575238186		18.9249241395

		2002		2		18		1-Feb-02		28-Feb-02		11.4434		2.0624567189		13.6204576046

		2002		3		20		1-Mar-02		31-Mar-02		5.95		4.8562674281		11.5417151421

		2002		4		21		1-Apr-02		30-Apr-02		6.4745		6.1860191627		20.133146136

		2002		5		21		1-May-02		31-May-02		5.2839		2.4310075622		15.6951510407

		2002		6		20		1-Jun-02		30-Jun-02		11.45		5.3321494898		22.8326928294

		2002		7		21		1-Jul-02		31-Jul-02		6.1887		7.0177693159		53.6213336853

		2002		8		22		1-Aug-02		31-Aug-02		9.9082		4.4466924219		33.3890651314

		2002		9		19		1-Sep-02		30-Sep-02		9.9481		7.4024749745		28.6530659699

		2002		10		22		1-Oct-02		31-Oct-02		5.5498		6.2152706987		40.9684472718

		2002		11		20		1-Nov-02		30-Nov-02		6.7		4.2770234151		18.6164378058

		2002		12		20		1-Dec-02		31-Dec-02		5.65		3.1506773362		14.5235425576

		2003		1		20		1-Jan-03		31-Jan-03		11.85		6.3823857988		29.3586028412

		2003		2		18		1-Feb-03		28-Feb-03		6.2261		1.9773673422		10.9935568325

		2003		3		20		1-Mar-03		31-Mar-03		6.8		5.6192310484		27.9591606822

		2003		4		20		1-Apr-03		30-Apr-03		5.85		4.9264796782		18.2735194951

		2003		5		21		1-May-03		31-May-03		5.8553		5.0133426932		12.8241000241

		2003		6		20		1-Jun-03		30-Jun-03		6.8		5.4827553347		12.7748853121

		2003		7		21		1-Jul-03		31-Jul-03		5.1885		2.5409480355		8.3974961404

		2003		8		21		1-Aug-03		31-Aug-03		12.3791		7.035048634		12.1161832353

		2003		9		20		1-Sep-03		30-Sep-03		5.45		2.7611116192		11.0988920618

		2003		10		22		1-Oct-03		31-Oct-03		5.3677		3.4407142948		9.2326867575

		2003		11		19		1-Nov-03		30-Nov-03		8.5787		4.9442274585		8.5810310658

		2003		12		21		1-Dec-03		31-Dec-03		6.5222		6.37E+00		15.7482774719

		2004		1		20		1-Jan-04		31-Jan-04		5.5		3.3709993123		10.9612998053

		2004		2		19		1-Feb-04		29-Feb-04		6.2077		4.5749075952		8.2635842442

		2004		3		22		1-Mar-04		31-Mar-04		6.504		6.5952209511		21.3517918589

		2004		4		20		1-Apr-04		30-Apr-04		5.75		4.1666666667		9.7449554426

		2004		5		20		1-May-04		31-May-04		6.7		6.7502338156		13.2312525862

		2004		6		20		1-Jun-04		30-Jun-04		5.45		3.560090227		7.2378334211

		2004		7		21		1-Jul-04		31-Jul-04		6.665		7.2270460736		11.9195617928

		2004		8		21		1-Aug-04		31-Aug-04		11.0445		5.2386360656		15.2163564877

		2004		9		20		1-Sep-04		30-Sep-04		5.35		3.0363953909		7.7184768064

		2004		10		21		1-Oct-04		31-Oct-04		7.2365		6.6833957339		13.850801163

		2004		11		20		1-Nov-04		30-Nov-04		12.25		5.9192802593		16.5875875836

		2004		12		21		1-Dec-04		31-Dec-04		9.4736		7.6728608074		10.7130544753

		2005		1		19		1-Jan-05		31-Jan-05		5.8393		2.7895556487		10.0331773899

		2005		2		18		1-Feb-05		28-Feb-05		7.1145		3.9527329441		7.999962602

		2005		3		21		1-Mar-05		31-Mar-05		8.6179		9.3227141207		18.4257257401

		2005		4		21		1-Apr-05		30-Apr-05		9.9964		3.8591621323		16.4059673087

		2005		5		20		1-May-05		31-May-05		7.65		5.1470791953		13.9796737689

		2005		6		21		1-Jun-05		30-Jun-05		6.8557		5.8359360869		7.7104880335

		2005		7		20		1-Jul-05		31-Jul-05		5.95		5.4446248166		14.3117055882

		2005		8		22		1-Aug-05		31-Aug-05		6.0038		6.0897665079		11.4111745187

		2005		9		20		1-Sep-05		30-Sep-05		11.6		5.3124591502		9.5753059591

		2005		10		20		1-Oct-05		31-Oct-05		5.8		3.6041502452		12.8185447897

		2005		11		20		1-Nov-05		30-Nov-05		8.25		7.466254047		19.0537030798

		2005		12		21		1-Dec-05		31-Dec-05		5.7125		4.5410245306		6.0147881252

		2006		1		19		1-Jan-06		31-Jan-06		11.477		3.5379696569		10.0760934136

		2006		2		18		1-Feb-06		28-Feb-06		6.5598		5.0785603981		12.3339910794

		2006		3		22		1-Mar-06		31-Mar-06		5.9589		7.0378837635		11.0966431978

		2006		4		19		1-Apr-06		30-Apr-06		6.9978		5.3986132862		9.3464890678

		2006		5		21		1-May-06		31-May-06		7.9984		7.4421921285		25.031795305

		2006		6		21		1-Jun-06		30-Jun-06		10.8067		4.3803053385		16.3964516341

		2006		7		19		1-Jul-06		31-Jul-06		6.629		4.4023518737		14.9771627518

		2006		8		22		1-Aug-06		31-Aug-06		5.7771		6.1238105083		13.6206987253

		2006		9		20		1-Sep-06		30-Sep-06		7.75		6.2512624988		13.1503053697

		2006		10		21		1-Oct-06		31-Oct-06		6.8078		7.2980878331		15.283233063

		2006		11		20		1-Nov-06		30-Nov-06		7.8		7.1534409323		12.7870726661

		2006		12		20		1-Dec-06		31-Dec-06		5.45		3.560090227		7.9889239115

		2007		1		19		1-Jan-07		31-Jan-07		6.1024		4.1469217304		7.9890675301

		2007		2		18		1-Feb-07		28-Feb-07		6.9487		6.9000964208		13.7436446156

		2007		3		22		1-Mar-07		31-Mar-07		7.0943		6.3399347183		19.6585931609

		2007		4		19		1-Apr-07		30-Apr-07		8.261		8.2383991899		22.154154007

		2007		5		21		1-May-07		31-May-07		5.5695		5.0221427627		11.4299339039

		2007		6		21		1-Jun-07		30-Jun-07		5.8553		4.6335566667		15.4003439819

		2007		7		20		1-Jul-07		31-Jul-07		8.2		6.0100925219		26.572554356

		2007		8		22		1-Aug-07		31-Aug-07		7.1854		6.7800866208		21.8897187316

		2007		9		19		1-Sep-07		30-Sep-07		13.7392		5.64E+00		27.4373166834

		2007		10		22		1-Oct-07		31-Oct-07		6.3222		6.2591624282		18.1226646801

		2007		11		20		1-Nov-07		30-Nov-07		6.65		4.497754771		31.6283037592

		2007		12		19		1-Dec-07		31-Dec-07		6.3132		4.3632102629		19.4685360043

		2008		1		20		1-Jan-08		31-Jan-08		10.35		3.0363953909		41.1746523329

		2008		2		19		1-Feb-08		29-Feb-08		6.313		5.0746134848		19.4389129392

		2008		3		19		1-Mar-08		31-Mar-08		5.7866		3.3038961451		22.9453723245

		2008		4		21		1-Apr-08		30-Apr-08		6.6172		7.5033737974		19.9171676964

		2008		5		21		1-May-08		31-May-08		6.0459		4.633791365		13.8450965705

		2008		6		20		1-Jun-08		30-Jun-08		13.3		5.9552201021		32.2850348703

		2008		7		21		1-Jul-08		31-Jul-08		6.3794		5.0760084971		18.3286082136

		2008		8		21		1-Aug-08		31-Aug-08		5.0934		2.5556857666		14.4626259389

		2008		9		20		1-Sep-08		30-Sep-08		6.4		5.1776520555		41.7214202085

		2008		10		22		1-Oct-08		31-Oct-08		5.6405		5.0905879431		79.8729706583

		2008		11		19		1-Nov-08		30-Nov-08		5.997		5.1843748345		60.6743903026

		2008		12		21		1-Dec-08		31-Dec-08		5.0933		2.4641313978		22.5042316656

		2009		1		20		1-Jan-09		31-Jan-09		7.05		6.7455559632		38.8742331757

		2009		2		19		1-Feb-09		28-Feb-09		8.3141		7.563045602		41.7482938896

		2009		3		21		1-Mar-09		31-Mar-09		9.5214		7.6581371551		50.8582910973

		2009		4		20		1-Apr-09		30-Apr-09		5.45		3.560090227		17.3425151154

		2009		5		20		1-May-09		31-May-09		5.45		2.0219752319		13.66300047

		2009		6		21		1-Jun-09		30-Jun-09		6.8078		6.6755753477		17.0088574824

		2009		7		21		1-Jul-09		31-Jul-09		11.0463		12.8583965143		38.7155320622

		2009		8		20		1-Aug-09		31-Aug-09		9.6		5.889555899		14.6296166802

		2009		9		20		1-Sep-09		30-Sep-09		6.8		7.3690589835		24.4400310965

		2009		10		22		1-Oct-09		31-Oct-09		5.277		4.319380918		22.1058476524

		2009		11		19		1-Nov-09		30-Nov-09		14.6343		7.6123988779		22.6359129347

		2009		12		21		1-Dec-09		31-Dec-09		6.3318		5.7461246282		10.8274083431

		2010		1		19		1-Jan-10		31-Jan-10		7.3663		6.7752646756		25.340757084

		2010		2		19		1-Feb-10		28-Feb-10		6.5235		5.9906211841		17.5308369579

		2010		3		22		1-Mar-10		31-Mar-10		11.1391		10.7000659957		19.1148736143

		2010		4		20		1-Apr-10		30-Apr-10		5.85		4.2076769665		11.4909771812

		2010		5		20		1-May-10		31-May-10		8.15		4.9059333279		40.0349476642

		2010		6		21		1-Jun-10		30-Jun-10		8.0938		8.3592587971		23.1522423577

		2010		7		21		1-Jul-10		31-Jul-10		8.2361		7.7721507358		27.477938848

		2010		8		21		1-Aug-10		31-Aug-10		7.9033		8.5412828804		28.6585260396

		2010		9		20		1-Sep-10		30-Sep-10		7.35		6.569557893		20.7669269956

		2010		10		21		1-Oct-10		31-Oct-10		11.522		4.3449271477		13.5593832737

		2010		11		20		1-Nov-10		30-Nov-10		9.2		6.2247469625		14.9369842919

		2010		12		21		1-Dec-10		31-Dec-10		8.284		9.3699952028		15.4261358152

		2011		1		19		1-Jan-11		31-Jan-11		6.629		5.776877018		9.6804197084

		2011		2		18		1-Feb-11		28-Feb-11		6.4487		4.1567330448		12.2704450703

		2011		3		22		1-Mar-11		31-Mar-11		5.3225		4.4775298419		18.5209458411

		2011		4		20		1-Apr-11		30-Apr-11		10.6		6.327748734		16.0744260764

		2011		5		20		1-May-11		31-May-11		6.3		4.6395314985		12.9182703747

		2011		6		21		1-Jun-11		30-Jun-11		6.2363		4.4748594369		14.6004710459

		2011		7		20		1-Jul-11		31-Jul-11		6.35		5.7232028188		17.3109096952

		2011		8		22		1-Aug-11		31-Aug-11		9.0013		5.703881481		45.102479597

		2011		9		20		1-Sep-11		30-Sep-11		5.65		2.8118615998		24.4744650175

		2011		10		20		1-Oct-11		31-Oct-11		6.95		4.7084171352		48.6112288956

		2011		11		20		1-Nov-11		30-Nov-11		7		4.6601686361		34.6269619775

		2011		12		21		1-Dec-11		31-Dec-11		11.617		5.0810802757		18.4247263597

		2012		1		19		1-Jan-12		31-Jan-12		9.525		10.5193933938		16.6666384561

		2012		2		19		1-Feb-12		29-Feb-12		7.5241		7.2247136317		12.9343891548

		2012		3		22		1-Mar-12		31-Mar-12		7.3208		6.3253168851		21.1879828924

		2012		4		19		1-Apr-12		30-Apr-12		6.5238		4.2408384391		16.6336771402

		2012		5		21		1-May-12		31-May-12		10.1418		10.30248439		32.0007267849

		2012		6		21		1-Jun-12		30-Jun-12		10.522		4.1901756189		23.3684962228

		2012		7		20		1-Jul-12		31-Jul-12		11.3		3.1478708533		15.4514260626

		2012		8		22		1-Aug-12		31-Aug-12		12.1359		8.6453348306		12.9443445757

		2012		9		19		1-Sep-12		30-Sep-12		10.4731		8.8997766054		18.4273445587

		2012		10		20		1-Oct-12		31-Oct-12		8.1		8.3114865145		17.4833699856

		2012		11		20		1-Nov-12		30-Nov-12		7.85		7.0801686335		22.7568871935

		2012		12		19		1-Dec-12		31-Dec-12		6.2602		4.9455571287		12.0758818404

		2013		1		20		1-Jan-13		31-Jan-13		16.3		5.4873592111		16.6598421914

		2013		2		18		1-Feb-13		28-Feb-13		6.2265		3.555008524		10.56190825

		2013		3		20		1-Mar-13		31-Mar-13		5.85		3.260956667		12.6757795982

		2013		4		21		1-Apr-13		30-Apr-13		9.7105		1.905		15.4807422764

		2013		5		21		1-May-13		31-May-13		11.1873		6.815767349		23.1636692854

		2013		6		20		1-Jun-13		30-Jun-13		6.15		4.0110327646		21.8643643919

		2013		7		21		1-Jul-13		31-Jul-13		12.2851		11.6099720717		28.3395780373

		2013		8		22		1-Aug-13		31-Aug-13		5.777		4.912959054		27.0571899687

		2013		9		19		1-Sep-13		30-Sep-13		9.685		6.1568981597		23.4241832476

		2013		10		22		1-Oct-13		31-Oct-13		9.4565		6.2182922361		36.3964659962

		2013		11		20		1-Nov-13		30-Nov-13		7.85		5.5620921142		17.6753443799

		2013		12		20		1-Dec-13		31-Dec-13		11.25		6.9039221761		22.2563222006

		2014		1		20		1-Jan-14		31-Jan-14		8.05		7.3476100698		23.747192521

		2014		2		18		1-Feb-14		28-Feb-14		8.2811		7.5928597366		36.2800652198

		2014		3		20		1-Mar-14		31-Mar-14		7.75		5.6575238186		11.5491038044

		2014		4		20		1-Apr-14		30-Apr-14		6		5.1737488118		20.6411270347

		2014		5		21		1-May-14		31-May-14		5.4267		3.583372954		15.9317861971

		2014		6		20		1-Jun-14		30-Jun-14		8.25		6.2107352482		12.9419714902

		2014		7		21		1-Jul-14		31-Jul-14		5.379		2.92E+00		7.8166613565

		2014		8		21		1-Aug-14		31-Aug-14		14		6.1983976424		32.1000697225

		2014		9		20		1-Sep-14		30-Sep-14		5.65		2.9002786352		11.5928054368

		2014		10		22		1-Oct-14		31-Oct-14		15.3668		5.8060147983		40.8953321567

		2014		11		19		1-Nov-14		30-Nov-14		7.6817		8.5768727148		17.7287608701

		2014		12		21		1-Dec-14		31-Dec-14		8.8554		8.9546292322		34.2030828393

		2015		1		20		1-Jan-15		31-Jan-15		5.3		2.110579412		21.9943464686

		2015		2		19		1-Feb-15		28-Feb-15		13.4241		7.6053338666		29.1323295624

		2015		3		21		1-Mar-15		31-Mar-15		5.4743		3.4096906625		22.5185419895

		2015		4		20		1-Apr-15		30-Apr-15		5.65		3.8700481557		16.2528467061

		2015		5		20		1-May-15		31-May-15		6.75		7.0487121827		15.0570407643

		2015		6		21		1-Jun-15		30-Jun-15		6.3793		5.3826740857		16.1699862326

		2015		7		21		1-Jul-15		31-Jul-15		6.9031		5.5564547405		24.2470164389

		2015		8		20		1-Aug-15		31-Aug-15		8		11.0554159679		74.5621261609

		2015		9		20		1-Sep-15		30-Sep-15		6.05		4.3978300434		29.8976122792

		2015		10		22		1-Oct-15		31-Oct-15		8.2756		8.7475323297		43.8279980293

		2015		11		19		1-Nov-15		30-Nov-15		8.0509		8.1769495059		22.5502845122

		2015		12		21		1-Dec-15		31-Dec-15		5.1886		2.6298258267		25.4897538052

		2016		1		19		1-Jan-16		31-Jan-16		8.3664		6.61E+00		46.3979581183

		2016		2		19		1-Feb-16		29-Feb-16		15.0543		5.3425351027		37.2620941393

		2016		3		21		1-Mar-16		31-Mar-16		9.1881		8.5949176543		27.4514263052

		2016		4		21		1-Apr-16		30-Apr-16		8.284		7.2153464395		19.4644331073

		2016		5		20		1-May-16		31-May-16		9.3		7.3519048586		17.3582986296

		2016		6		21		1-Jun-16		30-Jun-16		6.0458		6.9966670536		29.7129441971

		2016		7		20		1-Jul-16		31-Jul-16		9.1		9.4382629801		28.9453018822

		2016		8		22		1-Aug-16		31-Aug-16		5.8673		3.7268715331		8.5612303906

		2016		9		20		1-Sep-16		30-Sep-16		14.95		5.2462107537		20.0815035608

		2016		10		20		1-Oct-16		31-Oct-16		6.75		5.3359368645		11.5210436639

		2016		11		20		1-Nov-16		30-Nov-16		12.5		8.7472939539		40.9018278417

		2016		12		21		1-Dec-16		31-Dec-16		9.0927		6.8056902596		25.1116843132

		2017		1		19		1-Jan-17		31-Jan-17		11.7399		3.2469751254		11.081259587

		2017		2		18		1-Feb-17		28-Feb-17		10.3921		10.958660179		32.7833345395

		2017		3		22		1-Mar-17		31-Mar-17		5.9133		5.7594684545		15.1094159527

		2017		4		19		1-Apr-17		30-Apr-17		7.4185		6.3529382966		17.5618334508

		2017		5		21		1-May-17		31-May-17		11.045		4.1677098088		14.1967189536

		2017		6		21		1-Jun-17		30-Jun-17		5.2362		2.8315658587		7.2322768923

		2017		7		19		1-Jul-17		31-Jul-17		10.4718		11.4564457072		22.2219913599

		2017		8		22		1-Aug-17		31-Aug-17		6.413		7.2533070827		18.1739516987

		2017		9		20		1-Sep-17		30-Sep-17		8.8		6.1183611723		17.8434773281

		2017		10		21		1-Oct-17		31-Oct-17		5.5221		3.751808263		13.034106377

		2017		11		20		1-Nov-17		30-Nov-17		6.75		6.7560298544		15.2223091477

		2017		12		20		1-Dec-17		31-Dec-17		10.2		6.5102871199		20.4405812759

		2018		1		20		1-Jan-18		31-Jan-18		7.4		8.571741216		50.5448710788

		2018		2		18		1-Feb-18		28-Feb-18		7.1704		4.9487029053		58.4532659984

		2018		3		21		1-Mar-18		31-Mar-18		7.3793		7.5792095021		58.3321691244

		2018		4		20		1-Apr-18		30-Apr-18		11		3.2566947364		32.9843001569

		2018		5		21		1-May-18		31-May-18		6.951		6.5077657573		33.2273333983

		2018		6		21		1-Jun-18		30-Jun-18		5.9029		6.1706600166		26.5616315656

		2018		7		20		1-Jul-18		31-Jul-18		6.25		6.1288768394		34.8625434498

		2018		8		22		1-Aug-18		31-Aug-18		6.2764		4.6480660733		27.4110753874

		2018		9		19		1-Sep-18		30-Sep-18		7.3664		6.3044320662		17.1496247039

		2018		10		22		1-Oct-18		31-Oct-18		17.5914		8.7787693875		92.596568262

		2018		11		20		1-Nov-18		30-Nov-18		6.05		4.3978300434		49.6298831748

		2018		12		18		1-Dec-18		31-Dec-18		19.8909		6.8908894758		113.6441340915





SANDP500 Raw Weekly

		S&P500 Raw Weekly

		Year		Work Week Num		Work Days In Week		Date From 		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw Input Std Dev

		2000		1		5		3-Jan-00		9-Jan-00		22		7.7849894416		26.068863228

		2000		2		5		10-Jan-00		16-Jan-00		20		0		13.4553101042

		2000		3		4		17-Jan-00		23-Jan-00		25		0		7.1757432832

		2000		4		5		24-Jan-00		30-Jan-00		20.4		4		19.8594418351

		2000		5		5		31-Jan-00		6-Feb-00		20		0		12.6847763086

		2000		6		5		7-Feb-00		13-Feb-00		20.2		2		19.8880044248

		2000		7		5		14-Feb-00		20-Feb-00		20		0		21.3465142353

		2000		8		4		21-Feb-00		27-Feb-00		25		0		11.6563126674

		2000		9		5		28-Feb-00		5-Mar-00		20.6		3.42893216		22.4297117681

		2000		10		5		6-Mar-00		12-Mar-00		20		0		19.8406645554

		2000		11		5		13-Mar-00		19-Mar-00		20		0		47.1810748076

		2000		12		5		20-Mar-00		26-Mar-00		20		0		29.2144527589

		2000		13		5		27-Mar-00		2-Apr-00		21.4		5.1286479995		13.3038272689

		2000		14		5		3-Apr-00		9-Apr-00		20		0		11.0160482933

		2000		15		5		10-Apr-00		16-Apr-00		22.2		6.901910144		60.3463368399

		2000		16		4		17-Apr-00		23-Apr-00		25		0		17.527856876

		2000		17		5		24-Apr-00		30-Apr-00		20		0		17.704679325

		2000		18		5		1-May-00		7-May-00		20		0		23.8712236804

		2000		19		5		8-May-00		14-May-00		20		0		16.2472253016

		2000		20		5		15-May-00		21-May-00		20		0		22.1940976388

		2000		21		5		22-May-00		28-May-00		20		0		12.4106961932

		2000		22		4		29-May-00		4-Jun-00		26.75		6.4108099994		26.6426512695

		2000		23		5		5-Jun-00		11-Jun-00		20		0		6.2506599652

		2000		24		5		12-Jun-00		18-Jun-00		20.8		3.9389277113		12.2140484689

		2000		25		5		19-Jun-00		25-Jun-00		20.2		2		19.0992714521

		2000		26		5		26-Jun-00		2-Jul-00		20		0		5.45521127

		2000		27		4		3-Jul-00		9-Jul-00		25		0		14.3384622606

		2000		28		5		10-Jul-00		16-Jul-00		20		0		13.4749738404

		2000		29		5		17-Jul-00		23-Jul-00		20		0		12.2185289622

		2000		30		5		24-Jul-00		30-Jul-00		20.2		2		20.5714770982

		2000		31		5		31-Jul-00		6-Aug-00		21.2		4.7736651315		12.9036866825

		2000		32		5		7-Aug-00		13-Aug-00		20		0		8.6464171771

		2000		33		5		14-Aug-00		20-Aug-00		20		0		6.4839979951

		2000		34		5		21-Aug-00		27-Aug-00		20.4		2.8141058827		4.5496065764

		2000		35		5		28-Aug-00		3-Sep-00		20		0		7.1031141058

		2000		36		4		4-Sep-00		10-Sep-00		25		0		6.9135157482

		2000		37		5		11-Sep-00		17-Sep-00		20		0		8.8644751678

		2000		38		5		18-Sep-00		24-Sep-00		20		0		5.7010639358

		2000		39		5		25-Sep-00		1-Oct-00		20		0		12.8539067991

		2000		40		5		2-Oct-00		8-Oct-00		20.2		2		11.6076022502

		2000		41		5		9-Oct-00		15-Oct-00		20		0		27.2414439779

		2000		42		5		16-Oct-00		22-Oct-00		20.4		2.8141058827		23.8499637316

		2000		43		5		23-Oct-00		29-Oct-00		22.6		8.3629775762		16.1740804994

		2000		44		5		30-Oct-00		5-Nov-00		20		0		12.8017740958

		2000		45		5		6-Nov-00		12-Nov-00		27.4		9.7047317419		27.3128773658

		2000		46		5		13-Nov-00		19-Nov-00		20		0		14.8523590719

		2000		47		4		20-Nov-00		26-Nov-00		25.25		2.5		11.0527055511

		2000		48		5		27-Nov-00		3-Dec-00		20.2		2		15.5983011896

		2000		49		5		4-Dec-00		10-Dec-00		20		0		20.7144942009

		2000		50		5		11-Dec-00		17-Dec-00		20.2		2		27.0811715035

		2000		51		5		18-Dec-00		24-Dec-00		20		0		24.1000937758

		2000		52		4		25-Dec-00		31-Dec-00		25		0		8.5324141758

		2001		1		4		1-Jan-01		7-Jan-01		25		0		29.8827542238

		2001		2		5		8-Jan-01		14-Jan-01		20		0		12.6714868899

		2001		3		4		15-Jan-01		21-Jan-01		25		0		10.2369701735

		2001		4		5		22-Jan-01		28-Jan-01		20		0		8.1123652531

		2001		5		5		29-Jan-01		4-Feb-01		20		0		9.8762239748

		2001		6		5		5-Feb-01		11-Feb-01		20		0		16.1494721276

		2001		7		5		12-Feb-01		18-Feb-01		20.2		2		11.1790621252

		2001		8		4		19-Feb-01		25-Feb-01		25		0		14.3753315904

		2001		9		5		26-Feb-01		4-Mar-01		20.4		2.8141058827		14.0226449003

		2001		10		5		5-Mar-01		11-Mar-01		20		0		13.3812432158

		2001		11		5		12-Mar-01		18-Mar-01		20		0		17.3316107157

		2001		12		5		19-Mar-01		25-Mar-01		20		0		21.0233757993

		2001		13		5		26-Mar-01		1-Apr-01		20.2		2		13.5345070099

		2001		14		5		2-Apr-01		8-Apr-01		20.6		3.42893216		22.0303710818

		2001		15		4		9-Apr-01		15-Apr-01		25.75		4.2861651999		19.1519555137

		2001		16		5		16-Apr-01		22-Apr-01		20.4		2.8141058827		33.188554955

		2001		17		5		23-Apr-01		29-Apr-01		20		0		15.8633335084

		2001		18		5		30-Apr-01		6-May-01		20.8		3.9389277113		9.7652511488

		2001		19		5		7-May-01		13-May-01		20.8		3.9389277113		6.9063557684

		2001		20		5		14-May-01		20-May-01		23.6		8.7062035238		21.6668744862

		2001		21		5		21-May-01		27-May-01		20.4		2.8141058827		14.5385721445

		2001		22		4		28-May-01		3-Jun-01		25		0		8.3432627511

		2001		23		5		4-Jun-01		10-Jun-01		20		0		7.655679591

		2001		24		5		11-Jun-01		17-Jun-01		21.2		4.7736651315		19.265721632

		2001		25		5		18-Jun-01		24-Jun-01		20		0		11.2828484879

		2001		26		5		25-Jun-01		1-Jul-01		20		0		6.0917649331

		2001		27		4		2-Jul-01		8-Jul-01		25.75		4.2861651999		21.2391719471

		2001		28		5		9-Jul-01		15-Jul-01		21		4.3808582712		15.8007531466

		2001		29		5		16-Jul-01		22-Jul-01		20		0		5.1922759942

		2001		30		5		23-Jul-01		29-Jul-01		20		0		13.4820577064

		2001		31		5		30-Jul-01		5-Aug-01		20		0		6.0182954397

		2001		32		5		6-Aug-01		12-Aug-01		27.2		9.6483630265		9.6623211497

		2001		33		5		13-Aug-01		19-Aug-01		20.2		2		11.230451015

		2001		34		5		20-Aug-01		26-Aug-01		20.2		2		10.671982009

		2001		35		5		27-Aug-01		2-Sep-01		20		0		20.5929388383

		2001		36		4		3-Sep-01		9-Sep-01		27.5		7.5377836144		22.5637962232

		2001		38		5		17-Sep-01		23-Sep-01		20.2		2		31.4437656778

		2001		39		5		24-Sep-01		30-Sep-01		20.2		2		14.8277230214

		2001		40		5		1-Oct-01		7-Oct-01		20.4		2		15.0524194069

		2001		41		5		8-Oct-01		14-Oct-01		20.4		2.8141058827		17.7929345528

		2001		42		5		15-Oct-01		21-Oct-01		20		0		12.0310494139

		2001		43		5		22-Oct-01		28-Oct-01		22.2		6.2893207547		8.9867029549

		2001		44		5		29-Oct-01		4-Nov-01		40		0		13.2167953756

		2001		45		5		5-Nov-01		11-Nov-01		20		0		7.1373734665

		2001		46		5		12-Nov-01		18-Nov-01		20.8		4.8575672508		9.9352292374

		2001		47		4		19-Nov-01		25-Nov-01		25		0		6.6817830704

		2001		48		5		26-Nov-01		2-Dec-01		20		0		10.9578474163

		2001		49		5		3-Dec-01		9-Dec-01		20		0		16.754971501

		2001		50		5		10-Dec-01		16-Dec-01		21.4		5.1286479995		9.314737248

		2001		51		5		17-Dec-01		23-Dec-01		20		0		5.6669100928

		2001		52		4		24-Dec-01		30-Dec-01		25		0		7.3997629467

		2002		1		4		31-Dec-01		6-Jan-02		25		0		10.8734857183

		2002		2		5		7-Jan-02		13-Jan-02		20.4		2.8141058827		7.2240549555

		2002		3		5		14-Jan-02		20-Jan-02		20		0		8.0548823703

		2002		4		4		21-Jan-02		27-Jan-02		25		0		6.3360818597

		2002		5		5		28-Jan-02		3-Feb-02		20		0		13.1868904598

		2002		6		5		4-Feb-02		10-Feb-02		20		0		6.9063282575

		2002		7		5		11-Feb-02		17-Feb-02		20		0		5.9889498245

		2002		8		4		18-Feb-02		24-Feb-02		25		0		7.6245453416

		2002		9		5		25-Feb-02		3-Mar-02		25.4		11.6705621202		10.3264935966

		2002		10		5		4-Mar-02		10-Mar-02		20		0		7.3299693042

		2002		11		5		11-Mar-02		17-Mar-02		20.6		3.42893216		7.2545144565

		2002		12		5		18-Mar-02		24-Mar-02		20.2		2		9.3782610328

		2002		13		4		25-Mar-02		31-Mar-02		25		0		6.8946422436

		2002		14		5		1-Apr-02		7-Apr-02		21		4.3808582712		9.9323099025

		2002		15		5		8-Apr-02		14-Apr-02		20		0		10.7437851803

		2002		16		5		15-Apr-02		21-Apr-02		20.6		4.4540300671		10.5986168909

		2002		17		5		22-Apr-02		28-Apr-02		20.4		2.8141058827		11.8254843453

		2002		18		5		29-Apr-02		5-May-02		20.6		3.42893216		8.5460008191

		2002		19		5		6-May-02		12-May-02		20		0		16.7227067187

		2002		20		5		13-May-02		19-May-02		20		0		11.9648163379

		2002		21		5		20-May-02		26-May-02		20		0		6.7911619035

		2002		22		4		27-May-02		2-Jun-02		25		0		4.2388392672

		2002		23		5		3-Jun-02		9-Jun-02		40		0		9.2619031522

		2002		24		5		10-Jun-02		16-Jun-02		20		0		9.4664238232

		2002		25		5		17-Jun-02		23-Jun-02		22		6.0302268916		20.4337326497

		2002		26		5		24-Jun-02		30-Jun-02		20.4		2.8141058827		8.995436065

		2002		27		4		1-Jul-02		7-Jul-02		25		0		18.2383953973

		2002		28		5		8-Jul-02		14-Jul-02		20.2		2		24.5927574704

		2002		29		5		15-Jul-02		21-Jul-02		20.2		2		27.4369872617

		2002		30		5		22-Jul-02		28-Jul-02		20.2		2		21.9213188472

		2002		31		5		29-Jul-02		4-Aug-02		20.2		2		18.5274531439

		2002		32		5		5-Aug-02		11-Aug-02		20		0		31.2757041487

		2002		33		5		12-Aug-02		18-Aug-02		20		0		19.3845260453

		2002		34		5		19-Aug-02		25-Aug-02		20		0		9.8464907454

		2002		35		5		26-Aug-02		1-Sep-02		40		0		14.0309361769

		2002		36		4		2-Sep-02		8-Sep-02		25		0		8.7183575479

		2002		37		5		9-Sep-02		15-Sep-02		28		9.8473192783		10.7783565538

		2002		38		5		16-Sep-02		22-Sep-02		20		0		20.1698393648

		2002		39		5		23-Sep-02		29-Sep-02		20		0		13.4761726762

		2002		40		5		30-Sep-02		6-Oct-02		20		0		17.4603416347

		2002		41		5		7-Oct-02		13-Oct-02		20		0		22.4818900451

		2002		42		5		14-Oct-02		20-Oct-02		20		0		18.2434270355

		2002		43		5		21-Oct-02		27-Oct-02		20		0		6.9764303193

		2002		44		5		28-Oct-02		3-Nov-02		20		0		7.0758653181

		2002		45		5		4-Nov-02		10-Nov-02		20		0		11.2113768111

		2002		46		5		11-Nov-02		17-Nov-02		22.8		6.9747017604		14.8864260318

		2002		47		5		18-Nov-02		24-Nov-02		20.6		3.42893216		16.8979072669

		2002		48		4		25-Nov-02		1-Dec-02		25		0		11.6171464511

		2002		49		5		2-Dec-02		8-Dec-02		20.2		2		10.5457612338

		2002		50		5		9-Dec-02		15-Dec-02		20		0		7.2507330664

		2002		51		5		16-Dec-02		22-Dec-02		20		0		10.1746189118

		2002		52		4		23-Dec-02		29-Dec-02		25		0		9.4404073888

		2003		1		4		30-Dec-02		5-Jan-03		30.25		10.2340045185		16.8633851386

		2003		2		5		6-Jan-03		12-Jan-03		20		0		7.8739304036

		2003		3		5		13-Jan-03		19-Jan-03		20		0		11.4918440644

		2003		4		4		20-Jan-03		26-Jan-03		25		0		12.2966119995

		2003		5		5		27-Jan-03		2-Feb-03		20		0		8.0842204324

		2003		6		5		3-Feb-03		9-Feb-03		20		0		11.4362209667

		2003		7		5		10-Feb-03		16-Feb-03		20.4		2.8141058827		8.7929784487

		2003		8		4		17-Feb-03		23-Feb-03		25		0		6.0533317272

		2003		9		5		24-Feb-03		2-Mar-03		20		0		5.3902068606

		2003		10		5		3-Mar-03		9-Mar-03		20		0		5.4865034403

		2003		11		5		10-Mar-03		16-Mar-03		20		0		15.7727717919

		2003		12		5		17-Mar-03		23-Mar-03		20.4		2.8141058827		12.8043383273

		2003		13		5		24-Mar-03		30-Mar-03		20		0		4.576753216

		2003		14		5		31-Mar-03		6-Apr-03		20		0		14.4686029042

		2003		15		5		7-Apr-03		13-Apr-03		20.4		2.8141058827		6.1051183445

		2003		16		4		14-Apr-03		20-Apr-03		25		0		6.0725687865

		2003		17		5		21-Apr-03		27-Apr-03		20		0		10.8842142574

		2003		18		5		28-Apr-03		4-May-03		20.6		3.42893216		6.1814626101

		2003		19		5		5-May-03		11-May-03		20		0		5.7224225639

		2003		20		5		12-May-03		18-May-03		20		0		2.8515031124

		2003		21		5		19-May-03		25-May-03		20		0		6.3188503701

		2003		22		4		26-May-03		1-Jun-03		25		0		6.2451387761

		2003		23		5		2-Jun-03		8-Jun-03		20.2		2		10.4970281509

		2003		24		5		9-Jun-03		15-Jun-03		20.8		3.9389277113		9.3622342419

		2003		25		5		16-Jun-03		22-Jun-03		21.6		7.3470945264		8.5889248454

		2003		26		5		23-Jun-03		29-Jun-03		20.2		2		4.5676799362

		2003		27		4		30-Jun-03		6-Jul-03		25		0		7.9792788939

		2003		28		5		7-Jul-03		13-Jul-03		20		0		7.3602391266

		2003		29		5		14-Jul-03		20-Jul-03		20		0		8.4739825348

		2003		30		5		21-Jul-03		27-Jul-03		20.6		3.42893216		7.6895806128

		2003		31		5		28-Jul-03		3-Aug-03		20.2		2		5.8871682497

		2003		32		5		4-Aug-03		10-Aug-03		20.6		3.42893216		7.2421668028

		2003		33		5		11-Aug-03		17-Aug-03		20		0		4.6544602265

		2003		34		5		18-Aug-03		24-Aug-03		20		0		4.0065234306

		2003		35		5		25-Aug-03		31-Aug-03		25.8		9.1209604314		5.7456400862

		2003		36		4		1-Sep-03		7-Sep-03		25		0		3.220243262

		2003		37		5		8-Sep-03		14-Sep-03		20		0		7.7871130722

		2003		38		5		15-Sep-03		21-Sep-03		20		0		9.6911521503

		2003		39		5		22-Sep-03		28-Sep-03		20		0		13.4101510059

		2003		40		5		29-Sep-03		5-Oct-03		20.4		2.8141058827		13.11447559

		2003		41		5		6-Oct-03		12-Oct-03		20		0		2.5706088773

		2003		42		5		13-Oct-03		19-Oct-03		20		0		4.304233962

		2003		43		5		20-Oct-03		26-Oct-03		20.6		4.4540300671		8.0650697455

		2003		44		5		27-Oct-03		2-Nov-03		20.8		5.6282117655		7.7664715283

		2003		45		5		3-Nov-03		9-Nov-03		20		0		3.2358337411

		2003		46		5		10-Nov-03		16-Nov-03		24.2		10.7477975193		5.9169502279

		2003		47		5		17-Nov-03		23-Nov-03		20		0		4.8064904036

		2003		48		4		24-Nov-03		30-Nov-03		25		0		3.1720077764

		2003		49		5		1-Dec-03		7-Dec-03		20		0		3.5921052323

		2003		50		5		8-Dec-03		14-Dec-03		20.4		2.8141058827		6.7723282555

		2003		51		5		15-Dec-03		21-Dec-03		20.4		2.8141058827		9.1834116754

		2003		52		4		22-Dec-03		28-Dec-03		25		0		1.4932821792

		2004		1		4		29-Dec-03		4-Jan-04		25		0		1.4536391116

		2004		2		5		5-Jan-04		11-Jan-04		20.2		2		4.1476559645

		2004		3		5		12-Jan-04		18-Jan-04		20		0		6.8139305837

		2004		4		4		19-Jan-04		25-Jan-04		25		0		3.7514352809

		2004		5		5		26-Jan-04		1-Feb-04		20		0		11.0601410479

		2004		6		5		2-Feb-04		8-Feb-04		20		0		6.4715430926

		2004		7		5		9-Feb-04		15-Feb-04		20		0		6.8895086908

		2004		8		4		16-Feb-04		22-Feb-04		25		0		5.642342894

		2004		9		5		23-Feb-04		29-Feb-04		20		0		2.588281283

		2004		10		5		1-Mar-04		7-Mar-04		20		0		3.3429029301

		2004		11		5		8-Mar-04		14-Mar-04		20		0		16.1978217671

		2004		12		5		15-Mar-04		21-Mar-04		20.4		2.8141058827		8.4143787649

		2004		13		5		22-Mar-04		28-Mar-04		20.2		2		8.3888932524

		2004		14		5		29-Mar-04		4-Apr-04		20.6		3.42893216		7.4871035788

		2004		15		4		5-Apr-04		11-Apr-04		25		0		5.5602667802

		2004		16		5		12-Apr-04		18-Apr-04		20.8		5.6282117655		7.14882298

		2004		17		5		19-Apr-04		25-Apr-04		20		0		10.0676496761

		2004		18		5		26-Apr-04		2-May-04		20.6		3.42893216		13.3616960001

		2004		19		5		3-May-04		9-May-04		20.6		4.4540300671		9.130389915

		2004		20		5		10-May-04		16-May-04		20.4		4		4.1305834939

		2004		21		5		17-May-04		23-May-04		20.4		2.8141058827		3.5470452492

		2004		22		5		24-May-04		30-May-04		20.2		2		10.4962979188

		2004		23		4		31-May-04		6-Jun-04		25		0		3.5013080889

		2004		24		4		7-Jun-04		13-Jun-04		25		0		4.8138203816

		2004		25		5		14-Jun-04		20-Jun-04		20		0		3.7324161076

		2004		26		5		21-Jun-04		27-Jun-04		20		0		5.5023767592

		2004		27		5		28-Jun-04		4-Jul-04		20		0		6.0489519753

		2004		28		4		5-Jul-04		11-Jul-04		25		0		4.0376684691

		2004		29		5		12-Jul-04		18-Jul-04		20		0		5.753409424

		2004		30		5		19-Jul-04		25-Jul-04		20		0		8.3269874505

		2004		31		5		26-Jul-04		1-Aug-04		20.4		2.8141058827		6.9620636308

		2004		32		5		2-Aug-04		8-Aug-04		20.8		3.9389277113		17.3825910036

		2004		33		5		9-Aug-04		15-Aug-04		20.2		2		7.2496503364

		2004		34		5		16-Aug-04		22-Aug-04		20.4		2.8141058827		8.3185936311

		2004		35		5		23-Aug-04		29-Aug-04		22.8		8.5374989832		5.5964694228

		2004		36		5		30-Aug-04		5-Sep-04		20.2		2		7.6569197462

		2004		37		4		6-Sep-04		12-Sep-04		25		0		3.3461159075

		2004		38		5		13-Sep-04		19-Sep-04		20		0		3.4481052768

		2004		39		5		20-Sep-04		26-Sep-04		20		0		8.829681761

		2004		40		5		27-Sep-04		3-Oct-04		22.2		6.2893207547		10.3513535347

		2004		41		5		4-Oct-04		10-Oct-04		20		0		7.2837469753

		2004		42		5		11-Oct-04		17-Oct-04		20.4		2.8141058827		8.9093899903

		2004		43		5		18-Oct-04		24-Oct-04		20.8		3.9389277113		6.5871974314

		2004		44		5		25-Oct-04		31-Oct-04		20.2		2		14.8156427468

		2004		45		5		1-Nov-04		7-Nov-04		40		0		16.8693203775

		2004		46		5		8-Nov-04		14-Nov-04		21.2		6.2409530482		9.0039119276

		2004		47		5		15-Nov-04		21-Nov-04		20.2		2		5.9207626198

		2004		48		4		22-Nov-04		28-Nov-04		25		0		2.9779341273

		2004		49		5		29-Nov-04		5-Dec-04		20.6		3.42893216		8.2670805004

		2004		50		5		6-Dec-04		12-Dec-04		20		0		5.5022204609

		2004		51		5		13-Dec-04		19-Dec-04		20		0		4.5871799616

		2004		52		4		20-Dec-04		26-Dec-04		25		0		7.1767402071

		2004		53		5		27-Dec-04		2-Jan-05		25.6		13.9494035208		3.7294946038

		2005		1		5		3-Jan-05		9-Jan-05		20		0		7.1945152721

		2005		2		5		10-Jan-05		16-Jan-05		20		0		4.8798534814

		2005		3		4		17-Jan-05		23-Jan-05		25		0		12.1273695279

		2005		4		5		24-Jan-05		30-Jan-05		20		0		4.4663094385

		2005		5		5		31-Jan-05		6-Feb-05		20.4		4		7.8630350374

		2005		6		5		7-Feb-05		13-Feb-05		20.6		3.42893216		5.2171381044

		2005		7		5		14-Feb-05		20-Feb-05		21.6		5.4531984869		4.544652902

		2005		8		4		21-Feb-05		27-Feb-05		25		0		11.8251465812

		2005		9		5		28-Feb-05		6-Mar-05		21.6		7.3470945264		6.6956202103

		2005		10		5		7-Mar-05		13-Mar-05		20.4		2.8141058827		10.0831136064

		2005		11		5		14-Mar-05		20-Mar-05		20.4		2.8141058827		7.8400076531

		2005		12		4		21-Mar-05		27-Mar-05		25.25		2.5		5.9652158385

		2005		13		5		28-Mar-05		3-Apr-05		20.8		3.9389277113		6.5205804956

		2005		14		5		4-Apr-05		10-Apr-05		20		0		5.4849275291

		2005		15		5		11-Apr-05		17-Apr-05		20		0		17.7974135761

		2005		16		5		18-Apr-05		24-Apr-05		20		0		8.4124598067

		2005		17		5		25-Apr-05		1-May-05		20		0		7.083362196

		2005		18		5		2-May-05		8-May-05		20.4		2.8141058827		6.5227310231

		2005		19		5		9-May-05		15-May-05		20		0		9.7196054447

		2005		20		5		16-May-05		22-May-05		20		0		10.922006226

		2005		21		5		23-May-05		29-May-05		20		0		3.4687995042

		2005		22		4		30-May-05		5-Jun-05		25		0		5.8562160707

		2005		23		5		6-Jun-05		12-Jun-05		20.6		3.42893216		2.2367118724

		2005		24		5		13-Jun-05		19-Jun-05		20		0		6.3091504975

		2005		25		5		20-Jun-05		26-Jun-05		22		6.0302268916		10.6192735156

		2005		26		5		27-Jun-05		3-Jul-05		20.4		2.8141058827		4.9342456364

		2005		27		4		4-Jul-05		10-Jul-05		25		0		7.580046174

		2005		28		5		11-Jul-05		17-Jul-05		20		0		3.3925020265

		2005		29		5		18-Jul-05		24-Jul-05		20		0		5.6091755187

		2005		30		5		25-Jul-05		31-Jul-05		20		0		5.7074188562

		2005		31		5		1-Aug-05		7-Aug-05		20.8		3.9389277113		7.5936433943

		2005		32		5		8-Aug-05		14-Aug-05		20.2		2		5.2518872798

		2005		33		5		15-Aug-05		21-Aug-05		20.6		4.4540300671		6.4078881076

		2005		34		5		22-Aug-05		28-Aug-05		20		0		6.5407782412

		2005		35		5		29-Aug-05		4-Sep-05		20		0		5.6001008919

		2005		36		4		5-Sep-05		11-Sep-05		25		0		4.2980034124

		2005		37		5		12-Sep-05		18-Sep-05		21.2		4.7736651315		6.0485841318

		2005		38		5		19-Sep-05		25-Sep-05		20		0		8.0477375703

		2005		39		5		26-Sep-05		2-Oct-05		26.8		10.3357768372		6.7052464533

		2005		40		5		3-Oct-05		9-Oct-05		20		0		15.0002716642

		2005		41		5		10-Oct-05		16-Oct-05		20.6		3.42893216		5.0163203646

		2005		42		5		17-Oct-05		23-Oct-05		20		0		8.175403354

		2005		43		5		24-Oct-05		30-Oct-05		20.2		2		8.4247860507

		2005		44		5		31-Oct-05		6-Nov-05		20		0		7.7933959222

		2005		45		5		7-Nov-05		13-Nov-05		20		0		6.9519083711

		2005		46		5		14-Nov-05		20-Nov-05		20		0		8.19320145

		2005		47		4		21-Nov-05		27-Nov-05		25		0		5.855740773

		2005		48		5		28-Nov-05		4-Dec-05		40		0		6.4087814754

		2005		49		5		5-Dec-05		11-Dec-05		20		0		3.2460021565

		2005		50		5		12-Dec-05		18-Dec-05		20		0		4.7154925512

		2005		51		5		19-Dec-05		25-Dec-05		21.2		4.7736651315		4.3539200728

		2005		52		4		26-Dec-05		1-Jan-06		25		0		4.3250009634

		2006		1		4		2-Jan-06		8-Jan-06		50		0		7.117360817

		2006		2		5		9-Jan-06		15-Jan-06		20.4		2.8141058827		3.0724371434

		2006		3		4		16-Jan-06		22-Jan-06		25		0		10.6636215706

		2006		4		5		23-Jan-06		29-Jan-06		20.4		4		8.3301872728

		2006		5		5		30-Jan-06		5-Feb-06		20.2		2		8.8255606054

		2006		6		5		6-Feb-06		12-Feb-06		20		0		4.8708859564

		2006		7		5		13-Feb-06		19-Feb-06		20		0		10.5969627724

		2006		8		4		20-Feb-06		26-Feb-06		25		0		4.0161009283

		2006		9		5		27-Feb-06		5-Mar-06		20		0		5.0640319904

		2006		10		5		6-Mar-06		12-Mar-06		20		0		3.4759502298

		2006		11		5		13-Mar-06		19-Mar-06		20.2		2		9.310508579

		2006		12		5		20-Mar-06		26-Mar-06		20		0		3.2294008732

		2006		13		5		27-Mar-06		2-Apr-06		20		0		4.2787054117

		2006		14		5		3-Apr-06		9-Apr-06		20		0		7.0150032074

		2006		15		4		10-Apr-06		16-Apr-06		25.25		2.5		4.4568926021

		2006		16		5		17-Apr-06		23-Apr-06		20.2		2		11.172754808

		2006		17		5		24-Apr-06		30-Apr-06		20		0		3.5982176143

		2006		18		5		1-May-06		7-May-06		20		0		7.9188585036

		2006		19		5		8-May-06		14-May-06		22.4		7.6699597671		14.9946197017

		2006		20		5		15-May-06		21-May-06		20.6		3.42893216		15.0690600238

		2006		21		5		22-May-06		28-May-06		20		0		10.0897556958

		2006		22		4		29-May-06		4-Jun-06		25		0		13.4124481981

		2006		23		5		5-Jun-06		11-Jun-06		20.4		2.8141058827		5.4127146609

		2006		24		5		12-Jun-06		18-Jun-06		20		0		13.8884225166

		2006		25		5		19-Jun-06		25-Jun-06		40		0		4.9672245772

		2006		26		5		26-Jun-06		2-Jul-06		20		0		14.9816280824

		2006		27		4		3-Jul-06		9-Jul-06		25		0		6.146329528

		2006		28		5		10-Jul-06		16-Jul-06		20		0		15.7035792098

		2006		29		5		17-Jul-06		23-Jul-06		20		0		10.3849593162

		2006		30		5		24-Jul-06		30-Jul-06		20.6		3.42893216		6.8107319724

		2006		31		5		31-Jul-06		6-Aug-06		20.2		2		3.7293256763

		2006		32		5		7-Aug-06		13-Aug-06		20		0		4.0366136798

		2006		33		5		14-Aug-06		20-Aug-06		20.2		2		13.5172648861

		2006		34		5		21-Aug-06		27-Aug-06		20		0		2.242126223

		2006		35		5		28-Aug-06		3-Sep-06		40		0		3.4973947447

		2006		36		4		4-Sep-06		10-Sep-06		25		0		8.2088625887

		2006		37		5		11-Sep-06		17-Sep-06		20.2		2		8.1262617482

		2006		38		5		18-Sep-06		24-Sep-06		20		0		3.9032076552

		2006		39		5		25-Sep-06		1-Oct-06		21		4.3808582712		4.9154755619

		2006		40		5		2-Oct-06		8-Oct-06		20.4		2.8141058827		10.1605511662

		2006		41		5		9-Oct-06		15-Oct-06		20.2		2		7.2411621995

		2006		42		5		16-Oct-06		22-Oct-06		20		0		2.0321983171

		2006		43		5		23-Oct-06		29-Oct-06		21.2		4.7736651315		5.2044903689

		2006		44		5		30-Oct-06		5-Nov-06		40.4		2.8141058827		6.415405677

		2006		45		5		6-Nov-06		12-Nov-06		20		0		2.8709893765

		2006		46		5		13-Nov-06		19-Nov-06		20		0		6.6832162916

		2006		47		4		20-Nov-06		26-Nov-06		25		0		2.54008366

		2006		48		5		27-Nov-06		3-Dec-06		20		0		8.3153634918

		2006		49		5		4-Dec-06		10-Dec-06		20		0		3.0064131453

		2006		50		5		11-Dec-06		17-Dec-06		20		0		7.5451487726

		2006		51		5		18-Dec-06		24-Dec-06		20		0		5.8652476504

		2006		52		4		25-Dec-06		31-Dec-06		25		0		4.8373641238

		2007		1		3		1-Jan-07		7-Jan-07		33.6634		3.33E+00		4.5639274023

		2007		2		5		8-Jan-07		14-Jan-07		21.6		6.1496489183		8.1145086111

		2007		3		4		15-Jan-07		21-Jan-07		25		0		2.4033500924

		2007		4		5		22-Jan-07		28-Jan-07		20		0		7.444753186

		2007		5		5		29-Jan-07		4-Feb-07		20		0		11.6685697495

		2007		6		5		5-Feb-07		11-Feb-07		20.4		4		4.7206810949

		2007		7		5		12-Feb-07		18-Feb-07		20.4		2.8141058827		10.1267778686

		2007		8		4		19-Feb-07		25-Feb-07		25		0		3.6187566926

		2007		9		5		26-Feb-07		4-Mar-07		20		0		23.6863025819

		2007		10		5		5-Mar-07		11-Mar-07		20.2		2		11.6089456886

		2007		11		5		12-Mar-07		18-Mar-07		20		0		10.5248729208

		2007		12		5		19-Mar-07		25-Mar-07		22.8		6.9747017604		16.0562237154

		2007		13		5		26-Mar-07		1-Apr-07		20		0		7.9419286071

		2007		14		4		2-Apr-07		8-Apr-07		25		0		8.2721273967

		2007		15		5		9-Apr-07		15-Apr-07		20		0		5.1810597372

		2007		16		5		16-Apr-07		22-Apr-07		20.2		2		6.2405232152

		2007		17		5		23-Apr-07		29-Apr-07		21.8		7.5718777944		7.6386438587

		2007		18		5		30-Apr-07		6-May-07		20		0		10.028681369

		2007		19		5		7-May-07		13-May-07		20.4		2.8141058827		8.1827043207

		2007		20		5		14-May-07		20-May-07		20.6		3.42893216		8.7840070583

		2007		21		5		21-May-07		27-May-07		21		5.2223296787		7.3634618217

		2007		22		4		28-May-07		3-Jun-07		26.75		6.4108099994		7.6699087348

		2007		23		5		4-Jun-07		10-Jun-07		20		0		19.1325939172

		2007		24		5		11-Jun-07		17-Jun-07		20		0		15.0246341054

		2007		25		5		18-Jun-07		24-Jun-07		20		0		12.9316731323

		2007		26		5		25-Jun-07		1-Jul-07		20		0		5.7534711262

		2007		27		4		2-Jul-07		8-Jul-07		25.25		2.5		4.5014997501

		2007		28		5		9-Jul-07		15-Jul-07		20		0		18.170178315

		2007		29		5		16-Jul-07		22-Jul-07		22.6		6.7599533798		7.3230642493

		2007		30		5		23-Jul-07		29-Jul-07		20.4		2.8141058827		32.1429054381

		2007		31		5		30-Jul-07		5-Aug-07		20.2		2		16.7646070637

		2007		32		5		6-Aug-07		12-Aug-07		20		0		18.4347416581

		2007		33		5		13-Aug-07		19-Aug-07		20.6		3.42893216		20.4712793933

		2007		34		5		20-Aug-07		26-Aug-07		20.8		3.9389277113		13.8953434646

		2007		35		5		27-Aug-07		2-Sep-07		20		0		15.9651078919

		2007		36		4		3-Sep-07		9-Sep-07		25		0		15.037802089

		2007		37		5		10-Sep-07		16-Sep-07		23.8		7.8855448881		13.2633724972

		2007		38		5		17-Sep-07		23-Sep-07		20.2		2		21.3011530204

		2007		39		5		24-Sep-07		30-Sep-07		21		4.3808582712		6.1033654651

		2007		40		5		1-Oct-07		7-Oct-07		20.6		3.42893216		6.7852243883

		2007		41		5		8-Oct-07		14-Oct-07		20		0		5.467867043

		2007		42		5		15-Oct-07		21-Oct-07		20.6		3.42893216		18.9717861573

		2007		43		5		22-Oct-07		28-Oct-07		20.2		2		10.6575292634

		2007		44		5		29-Oct-07		4-Nov-07		20		0		18.3981325139

		2007		45		5		5-Nov-07		11-Nov-07		21.6		5.4531984869		26.0319079209

		2007		46		5		12-Nov-07		18-Nov-07		20		0		16.3426084209

		2007		47		4		19-Nov-07		25-Nov-07		25		0		11.061304926

		2007		48		5		26-Nov-07		2-Dec-07		22.4		6.5319726474		31.6966793213

		2007		49		5		3-Dec-07		9-Dec-07		20		0		19.5365434507

		2007		50		5		10-Dec-07		16-Dec-07		20.4		2.8141058827		17.9629902856

		2007		51		5		17-Dec-07		23-Dec-07		20.4		2.8141058827		14.755016774

		2007		52		4		24-Dec-07		30-Dec-07		25		0		11.3742380697

		2008		1		4		31-Dec-07		6-Jan-08		50		0		23.5264650624

		2008		2		5		7-Jan-08		13-Jan-08		20		0		12.0845997038

		2008		3		5		14-Jan-08		20-Jan-08		20		0		37.2093888689

		2008		4		4		21-Jan-08		27-Jan-08		25		0		17.3874945483

		2008		5		5		28-Jan-08		3-Feb-08		20.2		2		17.5624983986

		2008		6		5		4-Feb-08		10-Feb-08		20.4		4		21.8931854695

		2008		7		5		11-Feb-08		17-Feb-08		20		0		10.1693141362

		2008		8		4		18-Feb-08		24-Feb-08		25		0		7.3623292284

		2008		9		5		25-Feb-08		2-Mar-08		21.2		5.5559595813		20.7210069736

		2008		10		5		3-Mar-08		9-Mar-08		20.2		2		17.9874303334

		2008		11		5		10-Mar-08		16-Mar-08		20.2		2		19.9032954558

		2008		12		4		17-Mar-08		23-Mar-08		25		0		26.1715550105

		2008		13		5		24-Mar-08		30-Mar-08		20		0		16.1193774694

		2008		14		5		31-Mar-08		6-Apr-08		20.8		5.6282117655		20.8953135894

		2008		15		5		7-Apr-08		13-Apr-08		20.2		2		15.1437627425

		2008		16		5		14-Apr-08		20-Apr-08		21.8		7.0180143383		25.3722752232

		2008		17		5		21-Apr-08		27-Apr-08		20		0		8.5263913821

		2008		18		5		28-Apr-08		4-May-08		20		0		12.045479235

		2008		19		5		5-May-08		11-May-08		20.2		2		12.0810773526

		2008		20		5		12-May-08		18-May-08		22.2		6.2893207547		10.8500345622

		2008		21		5		19-May-08		25-May-08		20.4		2.8141058827		19.912937503

		2008		22		4		26-May-08		1-Jun-08		25		0		6.9117743742

		2008		23		5		2-Jun-08		8-Jun-08		22.6		6.7599533798		15.7453469317

		2008		24		5		9-Jun-08		15-Jun-08		20.4		2.8141058827		12.4201396933

		2008		25		5		16-Jun-08		22-Jun-08		20		0		15.8618132633

		2008		26		5		23-Jun-08		29-Jun-08		20.4		2.8141058827		20.6903786819

		2008		27		4		30-Jun-08		6-Jul-08		25		0		11.8724649926

		2008		28		5		7-Jul-08		13-Jul-08		20		0		13.0411954973

		2008		29		5		14-Jul-08		20-Jul-08		20		0		20.1083037574

		2008		30		5		21-Jul-08		27-Jul-08		20.4		2.8141058827		12.9241371085

		2008		31		5		28-Jul-08		3-Aug-08		20		0		17.9730278473

		2008		32		5		4-Aug-08		10-Aug-08		20.2		2		19.27961177

		2008		33		5		11-Aug-08		17-Aug-08		20		0		7.6227442565

		2008		34		5		18-Aug-08		24-Aug-08		20		0		9.245993727

		2008		35		5		25-Aug-08		31-Aug-08		20		0		13.0500432949

		2008		36		4		1-Sep-08		7-Sep-08		25		0		21.338691775

		2008		37		5		8-Sep-08		14-Sep-08		20		0		17.0914940833

		2008		38		5		15-Sep-08		21-Sep-08		20		0		35.7008057332

		2008		39		5		22-Sep-08		28-Sep-08		20.4		2.8141058827		12.648661194

		2008		40		5		29-Sep-08		5-Oct-08		20.6		3.42893216		31.7674366294

		2008		41		5		6-Oct-08		12-Oct-08		20		0		65.3432004879

		2008		42		5		13-Oct-08		19-Oct-08		20.6		3.42893216		40.6330441882

		2008		43		5		20-Oct-08		26-Oct-08		20.2		2		44.6017529925

		2008		44		5		27-Oct-08		2-Nov-08		20		0		46.7831467518

		2008		45		5		3-Nov-08		9-Nov-08		20		0		37.9333780463

		2008		46		5		10-Nov-08		16-Nov-08		20		0		27.7579920023

		2008		47		5		17-Nov-08		23-Nov-08		20.6		3.42893216		43.0871051476

		2008		48		4		24-Nov-08		30-Nov-08		25		0		21.9694833804

		2008		49		5		1-Dec-08		7-Dec-08		20		0		23.8006333949

		2008		50		5		8-Dec-08		14-Dec-08		20		0		14.5758749309

		2008		51		5		15-Dec-08		21-Dec-08		20		0		17.4202233051

		2008		52		4		22-Dec-08		28-Dec-08		25		0		4.3269735382

		2009		1		4		29-Dec-08		4-Jan-09		25		0		26.0676713894

		2009		2		5		5-Jan-09		11-Jan-09		20		0		17.6119243696

		2009		3		5		12-Jan-09		18-Jan-09		20.6		3.42893216		14.2841338554

		2009		4		4		19-Jan-09		25-Jan-09		25		0		14.966980045

		2009		5		5		26-Jan-09		1-Feb-09		20		0		17.9042500541

		2009		6		5		2-Feb-09		8-Feb-09		20		0		16.6145246697

		2009		7		5		9-Feb-09		15-Feb-09		20.2		2		17.9128202693

		2009		8		4		16-Feb-09		22-Feb-09		26.75		6.4108099994		9.0238074004

		2009		9		5		23-Feb-09		1-Mar-09		20		0		15.474613727

		2009		10		5		2-Mar-09		8-Mar-09		20		0		12.6966983897

		2009		11		5		9-Mar-09		15-Mar-09		21		4.3808582712		31.8185909493

		2009		12		5		16-Mar-09		22-Mar-09		20		0		15.4121500771

		2009		13		5		23-Mar-09		29-Mar-09		20		0		10.0844771803

		2009		14		5		30-Mar-09		5-Apr-09		20		0		23.4238162988

		2009		15		4		6-Apr-09		12-Apr-09		25		0		17.5788838762

		2009		16		5		13-Apr-09		19-Apr-09		20		0		11.1168484743

		2009		17		5		20-Apr-09		26-Apr-09		20		0		12.369544454

		2009		18		5		27-Apr-09		3-May-09		21.4		6.5164903487		10.2252613659

		2009		19		5		4-May-09		10-May-09		20		0		10.6581457111

		2009		20		5		11-May-09		17-May-09		21.2		4.7736651315		12.7786489896

		2009		21		5		18-May-09		24-May-09		20.2		2		10.9012944186

		2009		22		4		25-May-09		31-May-09		25		0		10.8375673777

		2009		23		5		1-Jun-09		7-Jun-09		20		0		5.097168822

		2009		24		5		8-Jun-09		14-Jun-09		20		0		3.2365382741

		2009		25		5		15-Jun-09		21-Jun-09		20.4		2.8141058827		5.6919504566

		2009		26		5		22-Jun-09		28-Jun-09		20.2		2		13.0529046576

		2009		27		4		29-Jun-09		5-Jul-09		25		0		13.8192872465

		2009		28		5		6-Jul-09		12-Jul-09		20.2		2		8.2222460435

		2009		29		5		13-Jul-09		19-Jul-09		20.4		2.8141058827		19.2371208865

		2009		30		5		20-Jul-09		26-Jul-09		21.8		5.7524698253		13.5326283478

		2009		31		5		27-Jul-09		2-Aug-09		20		0		5.1218580613

		2009		32		5		3-Aug-09		9-Aug-09		20		0		4.8913157739

		2009		33		5		10-Aug-09		16-Aug-09		20		0		6.6876812125

		2009		34		5		17-Aug-09		23-Aug-09		20		0		17.7983516091

		2009		35		5		24-Aug-09		30-Aug-09		20.8		3.9389277113		1.9463170348

		2009		36		5		31-Aug-09		6-Sep-09		20		0		11.3752538433

		2009		37		4		7-Sep-09		13-Sep-09		25		0		8.7631287221

		2009		38		5		14-Sep-09		20-Sep-09		20.4		2.8141058827		9.2145824648

		2009		39		5		21-Sep-09		27-Sep-09		20		0		10.9054619343

		2009		40		5		28-Sep-09		4-Oct-09		20.4		2.8141058827		18.1039976248

		2009		41		5		5-Oct-09		11-Oct-09		20		0		11.7951506985

		2009		42		5		12-Oct-09		18-Oct-09		20.4		2.8141058827		10.0884423971

		2009		43		5		19-Oct-09		25-Oct-09		20		0		7.81250472

		2009		44		5		26-Oct-09		1-Nov-09		20.4		2.8141058827		14.5239361056

		2009		45		5		2-Nov-09		8-Nov-09		20.6		3.42893216		12.7200208333

		2009		46		5		9-Nov-09		15-Nov-09		21.6		5.4531984869		3.9923088558

		2009		47		5		16-Nov-09		22-Nov-09		21.8		7.5718777944		9.2202060714

		2009		48		4		23-Nov-09		29-Nov-09		26.75		6.4108099994		8.3107776411

		2009		49		5		30-Nov-09		6-Dec-09		20		0		5.9513343042

		2009		50		5		7-Dec-09		13-Dec-09		20		0		5.8850913332

		2009		51		5		14-Dec-09		20-Dec-09		20.4		2.8141058827		6.9004731722

		2009		52		4		21-Dec-09		27-Dec-09		25		0		5.2114137557

		2009		53		4		28-Dec-09		3-Jan-10		26.5		6.9449494766		5.8915843936

		2010		1		5		4-Jan-10		10-Jan-10		20.4		2.8141058827		4.6947342843

		2010		2		5		11-Jan-10		17-Jan-10		20		0		6.059131951

		2010		3		4		18-Jan-10		24-Jan-10		25		0		25.6971948858

		2010		4		5		25-Jan-10		31-Jan-10		20.2		2		9.89596635

		2010		5		5		1-Feb-10		7-Feb-10		20		0		18.2344418615

		2010		6		5		8-Feb-10		14-Feb-10		20.2		2		8.3907168943

		2010		7		4		15-Feb-10		21-Feb-10		25		0		6.5748485407

		2010		8		5		22-Feb-10		28-Feb-10		20		0		5.0716299155

		2010		9		5		1-Mar-10		7-Mar-10		21.2		5.5559595813		9.2100640606

		2010		10		5		8-Mar-10		14-Mar-10		20		0		5.3775803109

		2010		11		5		15-Mar-10		21-Mar-10		22		6.0302268916		6.3675953075

		2010		12		5		22-Mar-10		28-Mar-10		20		0		3.5385138123

		2010		13		4		29-Mar-10		4-Apr-10		27.25		7.1905872816		3.5522809574

		2010		14		5		5-Apr-10		11-Apr-10		20		0		4.364524029

		2010		15		5		12-Apr-10		18-Apr-10		21.2		6.2409530482		8.9118196795

		2010		16		5		19-Apr-10		25-Apr-10		20.6		4.4540300671		7.053207072

		2010		17		5		26-Apr-10		2-May-10		20		0		12.5796569906

		2010		18		5		3-May-10		9-May-10		20.4		2.8141058827		36.6028334969

		2010		19		5		10-May-10		16-May-10		20		0		12.9852096633

		2010		20		5		17-May-10		23-May-10		20.2		2		26.3470744106

		2010		21		5		24-May-10		30-May-10		22.8		6.9747017604		14.3905837269

		2010		22		4		31-May-10		6-Jun-10		25		0		19.1780412625

		2010		23		5		7-Jun-10		13-Jun-10		20.2		2		18.6951236958

		2010		24		5		14-Jun-10		20-Jun-10		21.4		6.5164903487		11.7749683651

		2010		25		5		21-Jun-10		27-Jun-10		20		0		15.903705543

		2010		26		5		28-Jun-10		4-Jul-10		20.2		2		20.8770670833

		2010		27		4		5-Jul-10		11-Jul-10		25		0		21.9459009081

		2010		28		5		12-Jul-10		18-Jul-10		23.6		9.1585363393		13.9615088726

		2010		29		5		19-Jul-10		25-Jul-10		20		0		14.2486929225

		2010		30		5		26-Jul-10		1-Aug-10		20.4		2.8141058827		6.4970970441

		2010		31		5		2-Aug-10		8-Aug-10		20		0		2.9635485486

		2010		32		5		9-Aug-10		15-Aug-10		20.6		4.4540300671		22.5033593048

		2010		33		5		16-Aug-10		22-Aug-10		20.4		2.8141058827		10.1289510809

		2010		34		5		23-Aug-10		29-Aug-10		20		0		8.5046534321

		2010		35		5		30-Aug-10		5-Sep-10		24.8		8.5846939198		24.8257175123

		2010		36		4		6-Sep-10		12-Sep-10		25		0		7.5632664901

		2010		37		5		13-Sep-10		19-Sep-10		20.6		4.4540300671		2.0226294767

		2010		38		5		20-Sep-10		26-Sep-10		20		0		9.034297427

		2010		39		5		27-Sep-10		3-Oct-10		20		0		2.7222196825

		2010		40		5		4-Oct-10		10-Oct-10		20.8		3.9389277113		11.0223191752

		2010		41		5		11-Oct-10		17-Oct-10		20		0		5.1381484992

		2010		42		5		18-Oct-10		24-Oct-10		20.2		2		7.4410704875

		2010		43		5		25-Oct-10		31-Oct-10		24		8.0403025221		1.4317821063

		2010		44		5		1-Nov-10		7-Nov-10		20.2		2		18.007543697

		2010		45		5		8-Nov-10		14-Nov-10		20		0		9.0325505811

		2010		46		5		15-Nov-10		21-Nov-10		23.2		7.3690589835		10.7864869165

		2010		47		4		22-Nov-10		28-Nov-10		25		0		8.3165577815

		2010		48		5		29-Nov-10		5-Dec-10		20		0		19.7107402195

		2010		49		5		6-Dec-10		12-Dec-10		20		0		7.1780011145

		2010		50		5		13-Dec-10		19-Dec-10		20.2		2		3.3808608371

		2010		51		4		20-Dec-10		26-Dec-10		25		0		5.1292908867

		2010		52		5		27-Dec-10		2-Jan-11		20		0		0.9246080251

		2011		1		5		3-Jan-11		9-Jan-11		20		0		2.4776460603

		2011		2		5		10-Jan-11		16-Jan-11		20		0		9.3561541244

		2011		3		4		17-Jan-11		23-Jan-11		25.25		2.5		6.7082356101

		2011		4		5		24-Jan-11		30-Jan-11		20.8		3.9389277113		8.9380915189

		2011		5		5		31-Jan-11		6-Feb-11		20		0		9.8197438867

		2011		6		5		7-Feb-11		13-Feb-11		20.2		2		3.9245101605

		2011		7		5		14-Feb-11		20-Feb-11		20		0		6.0466577545

		2011		8		4		21-Feb-11		27-Feb-11		25		0		6.5759638077

		2011		9		5		28-Feb-11		6-Mar-11		20.4		2.8141058827		11.0380691246

		2011		10		5		7-Mar-11		13-Mar-11		20.8		3.9389277113		11.1151954549

		2011		11		5		14-Mar-11		20-Mar-11		20		0		14.3023519045

		2011		12		5		21-Mar-11		27-Mar-11		20		0		8.6119103572

		2011		13		5		28-Mar-11		3-Apr-11		20.2		2		8.6709128701

		2011		14		5		4-Apr-11		10-Apr-11		20.6		3.42893216		2.6997555445

		2011		15		5		11-Apr-11		17-Apr-11		24		9.8473192783		4.5487228977

		2011		16		4		18-Apr-11		24-Apr-11		25		0		15.0234871673

		2011		17		5		25-Apr-11		1-May-11		20.2		2		11.4271024324

		2011		18		5		2-May-11		8-May-11		20		0		10.9172212582

		2011		19		5		9-May-11		15-May-11		20		0		7.3142156107

		2011		20		5		16-May-11		22-May-11		21.4		5.1286479995		6.6301696811

		2011		21		5		23-May-11		29-May-11		20		0		6.1797386676

		2011		22		4		30-May-11		5-Jun-11		25		0		19.1087333873

		2011		23		5		6-Jun-11		12-Jun-11		20.2		2		7.1123484167

		2011		24		5		13-Jun-11		19-Jun-11		20		0		8.8149344864

		2011		25		5		20-Jun-11		26-Jun-11		20		0		10.081516751

		2011		26		5		27-Jun-11		3-Jul-11		20		0		22.7258304579

		2011		27		4		4-Jul-11		10-Jul-11		25.75		4.2861651999		6.9394428211

		2011		28		5		11-Jul-11		17-Jul-11		20		0		4.1272472666

		2011		29		5		18-Jul-11		24-Jul-11		21		4.3808582712		16.1649522115

		2011		30		5		25-Jul-11		31-Jul-11		20.6		4.4540300671		20.0105664587

		2011		31		5		1-Aug-11		7-Aug-11		20.4		2.8141058827		38.9189841851

		2011		32		5		8-Aug-11		14-Aug-11		20		0		29.9896973976

		2011		33		5		15-Aug-11		21-Aug-11		21.4		5.1286479995		36.3783339366

		2011		34		5		22-Aug-11		28-Aug-11		20		0		21.8348498964

		2011		35		5		29-Aug-11		4-Sep-11		20.4		2.8141058827		17.6082829941

		2011		36		4		5-Sep-11		11-Sep-11		25		0		19.9948733013

		2011		37		5		12-Sep-11		18-Sep-11		20		0		22.9435158596

		2011		38		5		19-Sep-11		25-Sep-11		21.6		5.4531984869		35.1433611085

		2011		39		5		26-Sep-11		2-Oct-11		20		0		16.3671475829

		2011		40		5		3-Oct-11		9-Oct-11		20		0		26.3058685468

		2011		41		5		10-Oct-11		16-Oct-11		20.2		2		12.0599432005

		2011		42		5		17-Oct-11		23-Oct-11		20		0		14.4138950322

		2011		43		5		24-Oct-11		30-Oct-11		20		0		25.2223785556

		2011		44		5		31-Oct-11		6-Nov-11		20		0		17.0407884207

		2011		45		5		7-Nov-11		13-Nov-11		20		0		19.058914712

		2011		46		5		14-Nov-11		20-Nov-11		20		0		19.5822644247

		2011		47		4		21-Nov-11		27-Nov-11		25		0		17.6441435043

		2011		48		5		28-Nov-11		4-Dec-11		21.8		7.5718777944		28.1893609364

		2011		49		5		5-Dec-11		11-Dec-11		20.6		4.4540300671		10.7599256503

		2011		50		5		12-Dec-11		18-Dec-11		20		0		9.6358616636

		2011		51		5		19-Dec-11		25-Dec-11		20.4		2.8141058827		22.555164597

		2011		52		4		26-Dec-11		1-Jan-12		25		0		7.0012112047

		2012		1		4		2-Jan-12		8-Jan-12		25.5		3.5176323534		1.8614577621

		2012		2		5		9-Jan-12		15-Jan-12		20.6		3.42893216		5.6577469014

		2012		3		4		16-Jan-12		22-Jan-12		25		0		10.0336579405

		2012		4		5		23-Jan-12		29-Jan-12		20.2		2		4.5434700395

		2012		5		5		30-Jan-12		5-Feb-12		20.6		3.42893216		13.1747618574

		2012		6		5		6-Feb-12		12-Feb-12		20		0		3.8481203204

		2012		7		5		13-Feb-12		19-Feb-12		20		0		7.0060638022

		2012		8		4		20-Feb-12		26-Feb-12		25		0		3.4016013386

		2012		9		5		27-Feb-12		4-Mar-12		20		0		3.3893258917

		2012		10		5		5-Mar-12		11-Mar-12		20		0		11.1955169599

		2012		11		5		12-Mar-12		18-Mar-12		20.4		2.8141058827		13.2797616695

		2012		12		5		19-Mar-12		25-Mar-12		20		0		6.7343336716

		2012		13		5		26-Mar-12		1-Apr-12		20		0		5.3247751126

		2012		14		4		2-Apr-12		8-Apr-12		25		0		10.4776126416

		2012		15		5		9-Apr-12		15-Apr-12		20		0		11.5043352698

		2012		16		5		16-Apr-12		22-Apr-12		20		0		8.1068409384

		2012		17		5		23-Apr-12		29-Apr-12		20.4		2.8141058827		16.4103769

		2012		18		5		30-Apr-12		6-May-12		20		0		14.5585600249

		2012		19		5		7-May-12		13-May-12		20.2		2		6.7567351583

		2012		20		5		14-May-12		20-May-12		20.2		2		18.0914322263

		2012		21		5		21-May-12		27-May-12		20		0		1.8622110514

		2012		22		4		28-May-12		3-Jun-12		25.5		3.5176323534		22.5577501464

		2012		23		5		4-Jun-12		10-Jun-12		26.2		10.1284677314		20.7525702023

		2012		24		5		11-Jun-12		17-Jun-12		20		0		13.1459720067

		2012		25		5		18-Jun-12		24-Jun-12		20.8		3.9389277113		13.738789248

		2012		26		5		25-Jun-12		1-Jul-12		20.2		2		18.6728993464

		2012		27		4		2-Jul-12		8-Jul-12		25		0		8.0411084435

		2012		28		5		9-Jul-12		15-Jul-12		40		0		8.9944944271

		2012		29		5		16-Jul-12		22-Jul-12		20		0		9.0232073012

		2012		30		5		23-Jul-12		29-Jul-12		25.2		8.8168800455		19.8410627236

		2012		31		5		30-Jul-12		5-Aug-12		20		0		9.9289928996

		2012		32		5		6-Aug-12		12-Aug-12		20.4		2.8141058827		4.3002476673

		2012		33		5		13-Aug-12		19-Aug-12		23.8		8.8511826522		6.8363016317

		2012		34		5		20-Aug-12		26-Aug-12		21.4		5.1286479995		5.9061239405

		2012		35		5		27-Aug-12		2-Sep-12		20.4		4		4.6286520716

		2012		36		4		3-Sep-12		9-Sep-12		25		0		17.9669502142

		2012		37		5		10-Sep-12		16-Sep-12		20.2		2		16.6706799501

		2012		38		5		17-Sep-12		23-Sep-12		20		0		0.7574496683

		2012		39		5		24-Sep-12		30-Sep-12		20		0		8.7607807871

		2012		40		5		1-Oct-12		7-Oct-12		20.8		3.9389277113		8.0940237212

		2012		41		5		8-Oct-12		14-Oct-12		21		4.3808582712		10.9110906879

		2012		42		5		15-Oct-12		21-Oct-12		20		0		11.9858153665

		2012		43		5		22-Oct-12		28-Oct-12		20.4		4		10.0506452529

		2012		44		3		29-Oct-12		4-Nov-12		33.33		1.43E-14		8.3819110788

		2012		45		5		5-Nov-12		11-Nov-12		20		0		22.6077026697

		2012		46		5		12-Nov-12		18-Nov-12		20		0		11.9264378588

		2012		47		4		19-Nov-12		25-Nov-12		26		6.0719590635		10.4386780772

		2012		48		5		26-Nov-12		2-Dec-12		20		0		7.2148922376

		2012		49		5		3-Dec-12		9-Dec-12		20		0		4.4156822802

		2012		50		5		10-Dec-12		16-Dec-12		20.8		3.9389277113		6.4131778394

		2012		51		5		17-Dec-12		23-Dec-12		20		0		7.6220141695

		2012		52		4		24-Dec-12		30-Dec-12		25		0		10.2401057937

		2013		1		4		31-Dec-12		6-Jan-13		25.5		3.5176323534		18.5115250137

		2013		2		5		7-Jan-13		13-Jan-13		20		0		6.8449492328

		2013		3		5		14-Jan-13		20-Jan-13		21.2		4.7736651315		6.628308985

		2013		4		4		21-Jan-13		27-Jan-13		50.25		2.5		4.5735863025

		2013		5		5		28-Jan-13		3-Feb-13		20		0		6.1636653056

		2013		6		5		4-Feb-13		10-Feb-13		20		0		8.2323277389

		2013		7		5		11-Feb-13		17-Feb-13		20		0		1.6181532684

		2013		8		4		18-Feb-13		24-Feb-13		25		0		11.8574234835

		2013		9		5		25-Feb-13		3-Mar-13		20.6		3.42893216		13.5352270022

		2013		10		5		4-Mar-13		10-Mar-13		20.2		2		9.5346903463

		2013		11		5		11-Mar-13		17-Mar-13		20		0		4.4375556335

		2013		12		5		18-Mar-13		24-Mar-13		20		0		5.4796140375

		2013		13		4		25-Mar-13		31-Mar-13		25		0		7.3435935799

		2013		14		5		1-Apr-13		7-Apr-13		20		0		6.9761543848

		2013		15		5		8-Apr-13		14-Apr-13		20.4		2.8141058827		13.5338272488

		2013		16		5		15-Apr-13		21-Apr-13		20		0		12.022075528

		2013		17		5		22-Apr-13		28-Apr-13		40		0		8.7955318202

		2013		18		5		29-Apr-13		5-May-13		20		0		11.4012398449

		2013		19		5		6-May-13		12-May-13		20		0		6.4854552654

		2013		20		5		13-May-13		19-May-13		20		0		12.4757857468

		2013		21		5		20-May-13		26-May-13		20.4		2.8141058827		9.0386210231

		2013		22		4		27-May-13		2-Jun-13		25		0		12.7010849274

		2013		23		5		3-Jun-13		9-Jun-13		20		0		14.0339844663

		2013		24		5		10-Jun-13		16-Jun-13		20		0		11.5089682422

		2013		25		5		17-Jun-13		23-Jun-13		20		0		28.3993468235

		2013		26		5		24-Jun-13		30-Jun-13		20		0		16.1216863262

		2013		27		4		1-Jul-13		7-Jul-13		25.75		5.5675375838		8.5545173252

		2013		28		5		8-Jul-13		14-Jul-13		22.8		6.9747017604		16.7959852346

		2013		29		5		15-Jul-13		21-Jul-13		20		0		6.4369115265

		2013		30		5		22-Jul-13		28-Jul-13		20		0		3.4973590036

		2013		31		5		29-Jul-13		4-Aug-13		24		10.6363204696		12.4182776584

		2013		32		5		5-Aug-13		11-Aug-13		20		0		6.5444426806

		2013		33		5		12-Aug-13		18-Aug-13		20		0		17.4220845481

		2013		34		5		19-Aug-13		25-Aug-13		20		0		8.3117374838

		2013		35		5		26-Aug-13		1-Sep-13		20.2		2		10.5065727047

		2013		36		4		2-Sep-13		8-Sep-13		25.25		2.5		7.3998220699

		2013		37		5		9-Sep-13		15-Sep-13		20		0		6.9063391171

		2013		38		5		16-Sep-13		22-Sep-13		20.4		2.8141058827		11.7669911192

		2013		39		5		23-Sep-13		29-Sep-13		20		0		4.1995773597

		2013		40		5		30-Sep-13		6-Oct-13		20		0		7.3910371397

		2013		41		5		7-Oct-13		13-Oct-13		21.6		5.4531984869		21.3176448042

		2013		42		5		14-Oct-13		20-Oct-13		20		0		18.3248798086

		2013		43		5		21-Oct-13		27-Oct-13		20		0		6.1596712575

		2013		44		5		28-Oct-13		3-Nov-13		20		0		5.5792338184

		2013		45		5		4-Nov-13		10-Nov-13		20		0		9.8246628441

		2013		46		5		11-Nov-13		17-Nov-13		20		0		12.6792756102

		2013		47		5		18-Nov-13		24-Nov-13		20		0		8.7683225306

		2013		48		4		25-Nov-13		1-Dec-13		25		0		2.3304988736

		2013		49		5		2-Dec-13		8-Dec-13		20		0		7.7082669907

		2013		50		5		9-Dec-13		15-Dec-13		20.4		2.8141058827		15.6194903886

		2013		51		5		16-Dec-13		22-Dec-13		21		5.2223296787		16.4005341376

		2013		52		4		23-Dec-13		29-Dec-13		25		0		6.7480781215

		2014		1		4		30-Dec-13		5-Jan-14		25		0		8.0993765192

		2014		2		5		6-Jan-14		12-Jan-14		21		4.3808582712		5.8023116083

		2014		3		5		13-Jan-14		19-Jan-14		20		0		11.4507685332

		2014		4		4		20-Jan-14		26-Jan-14		27.25		7.1905872816		25.5009037422

		2014		5		5		27-Jan-14		2-Feb-14		20		0		8.2913732276

		2014		6		5		3-Feb-14		9-Feb-14		20.2		2		21.7840108795

		2014		7		5		10-Feb-14		16-Feb-14		21.2		4.7736651315		14.4918449481

		2014		8		4		17-Feb-14		23-Feb-14		25		0		5.4460413758

		2014		9		5		24-Feb-14		2-Mar-14		27.6		10.1623189909		6.3270712024

		2014		10		5		3-Mar-14		9-Mar-14		25		9.1563302604		13.532013154

		2014		11		5		10-Mar-14		16-Mar-14		20.8		3.9389277113		15.5152676419

		2014		12		5		17-Mar-14		23-Mar-14		20		0		6.2085811584

		2014		13		5		24-Mar-14		30-Mar-14		20		0		6.2545567389

		2014		14		5		31-Mar-14		6-Apr-14		20		0		11.2450446864

		2014		15		5		7-Apr-14		13-Apr-14		20		0		21.0856444056

		2014		16		4		14-Apr-14		20-Apr-14		25		0		16.3010273194

		2014		17		5		21-Apr-14		27-Apr-14		20		0		6.5293506568

		2014		18		5		28-Apr-14		4-May-14		21.6		5.4531984869		5.9697177488

		2014		19		5		5-May-14		11-May-14		20.2		2		6.1299959217

		2014		20		5		12-May-14		18-May-14		21.2		4.7736651315		11.6870535209

		2014		21		5		19-May-14		25-May-14		20		0		10.1931457362

		2014		22		4		26-May-14		1-Jun-14		25		0		6.5458962972

		2014		23		5		2-Jun-14		8-Jun-14		21.6		6.1496489183		11.0969148866

		2014		24		5		9-Jun-14		15-Jun-14		21.6		5.4531984869		9.23662709

		2014		25		5		16-Jun-14		22-Jun-14		20.6		4.4540300671		11.1932367973

		2014		26		5		23-Jun-14		29-Jun-14		20		0		4.9311611209

		2014		27		4		30-Jun-14		6-Jul-14		25.25		2.5		10.3264268586

		2014		28		5		7-Jul-14		13-Jul-14		20		0		5.8687324015

		2014		29		5		14-Jul-14		20-Jul-14		20		0		9.1764818967

		2014		30		5		21-Jul-14		27-Jul-14		20		0		6.0540457547

		2014		31		5		28-Jul-14		3-Aug-14		25.6		9.0252171971		25.0262582101

		2014		32		5		4-Aug-14		10-Aug-14		40		0		11.3903775179

		2014		33		5		11-Aug-14		17-Aug-14		20.4		2.8141058827		9.9782252931

		2014		34		5		18-Aug-14		24-Aug-14		20		0		7.9326496204

		2014		35		5		25-Aug-14		31-Aug-14		21.4		5.1286479995		2.532583661

		2014		36		4		1-Sep-14		7-Sep-14		25		0		4.2115317878

		2014		37		5		8-Sep-14		14-Sep-14		20.2		2		6.5904529435

		2014		38		5		15-Sep-14		21-Sep-14		20.2		2		11.0031481859

		2014		39		5		22-Sep-14		28-Sep-14		20		0		12.590091342

		2014		40		5		29-Sep-14		5-Oct-14		40		0		14.9315782823

		2014		41		5		6-Oct-14		12-Oct-14		20		0		26.2624779867

		2014		42		5		13-Oct-14		19-Oct-14		22.6		6.7599533798		10.3647527708

		2014		43		5		20-Oct-14		26-Oct-14		20		0		23.2085727696

		2014		44		5		27-Oct-14		2-Nov-14		20		0		20.5135925669

		2014		45		5		3-Nov-14		9-Nov-14		20		0		8.5516530566

		2014		46		5		10-Nov-14		16-Nov-14		20		0		0.7633282387

		2014		47		5		17-Nov-14		23-Nov-14		20		0		8.0147314365

		2014		48		4		24-Nov-14		30-Nov-14		25		0		2.6216581903

		2014		49		5		1-Dec-14		7-Dec-14		20.2		2		8.9906879603

		2014		50		5		8-Dec-14		14-Dec-14		24		8.0403025221		24.4265067089

		2014		51		5		15-Dec-14		21-Dec-14		20		0		43.1900916878

		2014		52		4		22-Dec-14		28-Dec-14		26.25		5.4760728389		4.2827327724

		2015		1		4		29-Dec-14		4-Jan-15		25		0		16.0895131478

		2015		2		5		5-Jan-15		11-Jan-15		20		0		22.9171217652

		2015		3		5		12-Jan-15		18-Jan-15		20		0		13.8957025731

		2015		4		4		19-Jan-15		25-Jan-15		25		0		18.4300425031

		2015		5		5		26-Jan-15		1-Feb-15		20		0		24.5311968726

		2015		6		5		2-Feb-15		8-Feb-15		20		0		16.058377253

		2015		7		5		9-Feb-15		15-Feb-15		25.2		8.8168800455		19.6240752648

		2015		8		4		16-Feb-15		22-Feb-15		26		6.0719590635		5.7072256833

		2015		9		5		23-Feb-15		1-Mar-15		20		0		4.2499317642

		2015		10		5		2-Mar-15		8-Mar-15		20.2		2		17.2407264928

		2015		11		5		9-Mar-15		15-Mar-15		20		0		16.1343431846

		2015		12		5		16-Mar-15		22-Mar-15		20		0		13.6201347277

		2015		13		5		23-Mar-15		29-Mar-15		20		0		21.6967963073

		2015		14		4		30-Mar-15		5-Apr-15		25		0		11.3074503463

		2015		15		5		6-Apr-15		12-Apr-15		20		0		10.2852525492

		2015		16		5		13-Apr-15		19-Apr-15		20.8		3.9389277113		10.3197737378

		2015		17		5		20-Apr-15		26-Apr-15		20		0		8.4835741289

		2015		18		5		27-Apr-15		3-May-15		20		0		11.2321071042

		2015		19		5		4-May-15		10-May-15		20		0		16.5108767181

		2015		20		5		11-May-15		17-May-15		21.6		5.4531984869		11.7904312898

		2015		21		5		18-May-15		24-May-15		20		0		2.1092581634

		2015		22		4		25-May-15		31-May-15		25		0		9.5864783245

		2015		23		5		1-Jun-15		7-Jun-15		20.2		2		9.7539648349

		2015		24		5		8-Jun-15		14-Jun-15		22		7.2474307534		13.7260755498

		2015		25		5		15-Jun-15		21-Jun-15		20		0		13.9339323236

		2015		26		5		22-Jun-15		28-Jun-15		20.6		3.42893216		10.9835117335

		2015		27		4		29-Jun-15		5-Jul-15		25		0		9.9144822524

		2015		28		5		6-Jul-15		12-Jul-15		20.4		2.8141058827		15.3230160217

		2015		29		5		13-Jul-15		19-Jul-15		20.4		2.8141058827		11.620341217

		2015		30		5		20-Jul-15		26-Jul-15		20.2		2		18.7772687045

		2015		31		5		27-Jul-15		2-Aug-15		40		0		17.2488732965

		2015		32		5		3-Aug-15		9-Aug-15		20.2		2		9.583609967

		2015		33		5		10-Aug-15		16-Aug-15		20.4		4		8.6282228761

		2015		34		5		17-Aug-15		23-Aug-15		21.2		5.5559595813		54.8563749258

		2015		35		5		24-Aug-15		30-Aug-15		20		0		54.7530658502

		2015		36		5		31-Aug-15		6-Sep-15		20.6		3.42893216		23.7905247945

		2015		37		4		7-Sep-15		13-Sep-15		25		0		11.7447899797

		2015		38		5		14-Sep-15		20-Sep-15		20		0		18.8661262585

		2015		39		5		21-Sep-15		27-Sep-15		20.2		2		14.5137762143

		2015		40		5		28-Sep-15		4-Oct-15		21.8		7.5718777944		29.3512986084

		2015		41		5		5-Oct-15		11-Oct-15		20		0		15.6093234959

		2015		42		5		12-Oct-15		18-Oct-15		20		0		15.5725967648

		2015		43		5		19-Oct-15		25-Oct-15		20.4		2.8141058827		22.0034231428

		2015		44		5		26-Oct-15		1-Nov-15		21		4.3808582712		10.8404506364

		2015		45		5		2-Nov-15		8-Nov-15		20		0		4.2288272606

		2015		46		5		9-Nov-15		15-Nov-15		21.2		6.2409530482		25.5006964611

		2015		47		5		16-Nov-15		22-Nov-15		21.2		6.2409530482		18.2469156298

		2015		48		4		23-Nov-15		29-Nov-15		25		0		1.4900419457

		2015		49		5		30-Nov-15		6-Dec-15		20		0		19.8062217497

		2015		50		5		7-Dec-15		13-Dec-15		20.2		2		24.1995264416

		2015		51		5		14-Dec-15		20-Dec-15		20		0		25.4057241581

		2015		52		4		21-Dec-15		27-Dec-15		25		0		20.2128473996

		2015		53		4		28-Dec-15		3-Jan-16		25		0		14.3455730686

		2016		1		5		4-Jan-16		10-Jan-16		21.4		5.1286479995		42.4143955515

		2016		2		5		11-Jan-16		17-Jan-16		20		0		24.5671335324

		2016		3		4		18-Jan-16		24-Jan-16		25		0		20.5821303967

		2016		4		5		25-Jan-16		31-Jan-16		20		0		24.9552172902

		2016		5		5		1-Feb-16		7-Feb-16		20.6		3.42893216		21.4757565641

		2016		6		5		8-Feb-16		14-Feb-16		22.8		8.5374989832		12.9990068851

		2016		7		4		15-Feb-16		21-Feb-16		25		0		13.3115998913

		2016		8		5		22-Feb-16		28-Feb-16		20		0		13.0775276715

		2016		9		5		29-Feb-16		6-Mar-16		20.2		2		26.8658831978

		2016		10		5		7-Mar-16		13-Mar-16		22.4		6.5319726474		16.4716535296

		2016		11		5		14-Mar-16		20-Mar-16		20		0		14.2020692154

		2016		12		4		21-Mar-16		27-Mar-16		25		0		8.3378069659

		2016		13		5		28-Mar-16		3-Apr-16		20		0		13.2692211527

		2016		14		5		4-Apr-16		10-Apr-16		20		0		11.9502020903

		2016		15		5		11-Apr-16		17-Apr-16		23		7.1774056257		17.9290984157

		2016		16		5		18-Apr-16		24-Apr-16		20.4		2.8141058827		5.1635840266

		2016		17		5		25-Apr-16		1-May-16		20.2		2		12.3605238562

		2016		18		5		2-May-16		8-May-16		21.4		5.1286479995		12.6758577619

		2016		19		5		9-May-16		15-May-16		22.2		6.2893207547		13.6563033065

		2016		20		5		16-May-16		22-May-16		21.4		5.1286479995		9.906572061

		2016		21		5		23-May-16		29-May-16		22.4		6.5319726474		20.0652834518

		2016		22		4		30-May-16		5-Jun-16		25		0		3.5589979863

		2016		23		5		6-Jun-16		12-Jun-16		20.2		2		8.8198338987

		2016		24		5		13-Jun-16		19-Jun-16		20		0		3.6077305886

		2016		25		5		20-Jun-16		26-Jun-16		20		0		27.5214812465

		2016		26		5		27-Jun-16		3-Jul-16		20		0		43.4770338225

		2016		27		4		4-Jul-16		10-Jul-16		25		0		17.9346387381

		2016		28		5		11-Jul-16		17-Jul-16		22		6.0302268916		10.523004799

		2016		29		5		18-Jul-16		24-Jul-16		20		0		4.9659913411

		2016		30		5		25-Jul-16		31-Jul-16		20		0		2.5865420932

		2016		31		5		1-Aug-16		7-Aug-16		20.8		3.9389277113		9.7597684399

		2016		32		5		8-Aug-16		14-Aug-16		20.2		2		3.9183567985

		2016		33		5		15-Aug-16		21-Aug-16		20		0		4.5812956683

		2016		34		5		22-Aug-16		28-Aug-16		20.2		2		7.3432227258

		2016		35		5		29-Aug-16		4-Sep-16		24.8		8.5846939198		4.6469473851

		2016		36		4		5-Sep-16		11-Sep-16		32.75		12.1517135176		28.5169918645

		2016		37		5		12-Sep-16		18-Sep-16		21		4.3808582712		14.0204814468

		2016		38		5		19-Sep-16		25-Sep-16		22.2		6.2893207547		16.7367822475

		2016		39		5		26-Sep-16		2-Oct-16		20		0		10.8110314032

		2016		40		5		3-Oct-16		9-Oct-16		20.4		2.8141058827		4.7994926815

		2016		41		5		10-Oct-16		16-Oct-16		20		0		12.9493416821

		2016		42		5		17-Oct-16		23-Oct-16		20.2		2		6.9614093401

		2016		43		5		24-Oct-16		30-Oct-16		20		0		9.5265119535

		2016		44		5		31-Oct-16		6-Nov-16		20		0		16.9928514382

		2016		45		5		7-Nov-16		13-Nov-16		20		0		16.4904663366

		2016		46		5		14-Nov-16		20-Nov-16		20		0		8.5965051038

		2016		47		4		21-Nov-16		27-Nov-16		25		0		6.3349000255

		2016		48		5		28-Nov-16		4-Dec-16		20		0		5.9729665996

		2016		49		5		5-Dec-16		11-Dec-16		20.6		4.4540300671		23.3402039408

		2016		50		5		12-Dec-16		18-Dec-16		20		0		7.0490332671

		2016		51		5		19-Dec-16		25-Dec-16		20		0		3.7570906297

		2016		52		4		26-Dec-16		1-Jan-17		26.25		5.4760728389		12.515447455

		2017		1		4		2-Jan-17		8-Jan-17		25		0		7.9790016084

		2017		2		5		9-Jan-17		15-Jan-17		40		0		3.1224029208

		2017		3		4		16-Jan-17		22-Jan-17		25		0		3.7746655481

		2017		4		5		23-Jan-17		29-Jan-17		20.8		3.9389277113		14.1896113407

		2017		5		5		30-Jan-17		5-Feb-17		21		6.5904736882		7.8196336231

		2017		6		5		6-Feb-17		12-Feb-17		21.6		6.7748793273		10.5963687176

		2017		7		5		13-Feb-17		19-Feb-17		20.2		2		9.6166662623

		2017		8		4		20-Feb-17		26-Feb-17		25		0		1.9733959731

		2017		9		5		27-Feb-17		5-Mar-17		20		0		12.595237989

		2017		10		5		6-Mar-17		12-Mar-17		20		0		5.1551188153

		2017		11		5		13-Mar-17		19-Mar-17		20		0		7.6575890462

		2017		12		5		20-Mar-17		26-Mar-17		20		0		12.596139488

		2017		13		5		27-Mar-17		2-Apr-17		20		0		10.0254042313

		2017		14		5		3-Apr-17		9-Apr-17		20		0		2.8348421473

		2017		15		4		10-Apr-17		16-Apr-17		25		0		12.6062590274

		2017		16		5		17-Apr-17		23-Apr-17		20		0		6.8173455245

		2017		17		5		24-Apr-17		30-Apr-17		20.4		4		6.1430350805

		2017		18		5		1-May-17		7-May-17		20.2		2		4.6339637461

		2017		19		5		8-May-17		14-May-17		20		0		3.6595327571

		2017		20		5		15-May-17		21-May-17		21		4.3808582712		20.3027296194

		2017		21		5		22-May-17		28-May-17		20		0		9.7625114597

		2017		22		4		29-May-17		4-Jun-17		25		0		13.3477863333

		2017		23		5		5-Jun-17		11-Jun-17		20		0		2.5042024679

		2017		24		5		12-Jun-17		18-Jun-17		20		0		4.4129502603

		2017		25		5		19-Jun-17		25-Jun-17		20.6		4.4540300671		7.7807872352

		2017		26		5		26-Jun-17		2-Jul-17		20		0		10.5691887106

		2017		27		4		3-Jul-17		9-Jul-17		25.25		2.5		10.0404017184

		2017		28		5		10-Jul-17		16-Jul-17		20.6		3.42893216		14.2161781081

		2017		29		5		17-Jul-17		23-Jul-17		21.8		7.0180143383		7.3718674703

		2017		30		5		24-Jul-17		30-Jul-17		20		0		3.3792706314

		2017		31		5		31-Jul-17		6-Aug-17		20		0		3.2129067836

		2017		32		5		7-Aug-17		13-Aug-17		21.4		5.1286479995		20.3871560057

		2017		33		5		14-Aug-17		20-Aug-17		21.6		7.3470945264		21.1325431503

		2017		34		5		21-Aug-17		27-Aug-17		20		0		8.7864850765

		2017		35		5		28-Aug-17		3-Sep-17		20.8		3.9389277113		14.567145568

		2017		36		4		4-Sep-17		10-Sep-17		25		0		3.5947832573

		2017		37		5		11-Sep-17		17-Sep-17		20		0		4.6328576494

		2017		38		5		18-Sep-17		24-Sep-17		20		0		3.1323361889

		2017		39		5		25-Sep-17		1-Oct-17		24		8.0403025221		9.5811752933

		2017		40		5		2-Oct-17		8-Oct-17		20.2		2		9.7976920752

		2017		41		5		9-Oct-17		15-Oct-17		20		0		3.9407194775

		2017		42		5		16-Oct-17		22-Oct-17		20.6		4.4540300671		6.9791819005

		2017		43		5		23-Oct-17		29-Oct-17		20		0		9.3023400282

		2017		44		5		30-Oct-17		5-Nov-17		20.6		3.42893216		5.7238597118

		2017		45		5		6-Nov-17		12-Nov-17		20.6		3.42893216		4.9874923559

		2017		46		5		13-Nov-17		19-Nov-17		20		0		8.4271661904

		2017		47		4		20-Nov-17		26-Nov-17		20.8		0		8.9608607287

		2017		48		5		27-Nov-17		3-Dec-17		20.8		3.9389277113		17.9790010846

		2017		49		5		4-Dec-17		10-Dec-17		23.2		7.3690589835		9.0904108818

		2017		50		5		11-Dec-17		17-Dec-17		20.2		2		8.5904062768

		2017		51		5		18-Dec-17		24-Dec-17		20		0		4.1041649577

		2017		52		4		25-Dec-17		31-Dec-17		25		0		5.7804231391

		2018		1		4		1-Jan-18		7-Jan-18		25		0		19.8425659883

		2018		2		5		8-Jan-18		14-Jan-18		20.8		5.6282117655		16.6652341718

		2018		3		4		15-Jan-18		21-Jan-18		25		0		14.5175970808

		2018		4		5		22-Jan-18		28-Jan-18		21.4		8.1674396666		16.1441110006

		2018		5		5		29-Jan-18		4-Feb-18		22		8.7617165423		33.3375476003

		2018		6		5		5-Feb-18		11-Feb-18		20		0		46.4135445748

		2018		7		5		12-Feb-18		18-Feb-18		20.6		3.42893216		36.2305564407

		2018		8		4		19-Feb-18		25-Feb-18		25.75		4.2861651999		21.0874960976

		2018		9		5		26-Feb-18		4-Mar-18		20		0		41.1987479179

		2018		10		5		5-Mar-18		11-Mar-18		21.4		5.8637733912		26.6837581686

		2018		11		5		12-Mar-18		18-Mar-18		20.6		3.42893216		14.9292615357

		2018		12		5		19-Mar-18		25-Mar-18		21.6		7.8778554227		57.1501117234

		2018		13		4		26-Mar-18		1-Apr-18		25		0		24.8873019831

		2018		14		5		2-Apr-18		8-Apr-18		20		0		32.2339173853

		2018		15		5		9-Apr-18		15-Apr-18		20		0		20.2460408475

		2018		16		5		16-Apr-18		22-Apr-18		20.8		3.9389277113		17.0339651872

		2018		17		5		23-Apr-18		29-Apr-18		20.4		2.8141058827		17.694401657

		2018		18		5		30-Apr-18		6-May-18		20		0		13.7473899341

		2018		19		5		7-May-18		13-May-18		22.6		6.7599533798		26.6161197397

		2018		20		5		14-May-18		20-May-18		20		0		7.5758313075

		2018		21		5		21-May-18		27-May-18		20		0		5.251155111

		2018		22		4		28-May-18		3-Jun-18		25		0		19.8585212608

		2018		23		5		4-Jun-18		10-Jun-18		21		5.2223296787		14.6573012523

		2018		24		5		11-Jun-18		17-Jun-18		20		0		4.1092493232

		2018		25		5		18-Jun-18		24-Jun-18		20		0		9.5740143096

		2018		26		5		25-Jun-18		1-Jul-18		20		0		8.9232236327

		2018		27		4		2-Jul-18		8-Jul-18		25		0		19.6503146709

		2018		28		5		9-Jul-18		15-Jul-18		20		0		11.1826173144

		2018		29		5		16-Jul-18		22-Jul-18		20		0		6.7475832711

		2018		30		5		23-Jul-18		29-Jul-18		20		0		15.6391694153

		2018		31		5		30-Jul-18		5-Aug-18		20.4		2.8141058827		14.3775703789

		2018		32		5		6-Aug-18		12-Aug-18		21.2		5.5559595813		10.2579442385

		2018		33		5		13-Aug-18		19-Aug-18		20		0		13.5111354075

		2018		34		5		20-Aug-18		26-Aug-18		20.2		2		7.232617092

		2018		35		5		27-Aug-18		2-Sep-18		20.8		3.9389277113		6.9553288923

		2018		36		4		3-Sep-18		9-Sep-18		25		0		11.1043186043

		2018		37		5		10-Sep-18		16-Sep-18		20.6		3.42893216		11.8575524456

		2018		38		5		17-Sep-18		23-Sep-18		20		0		17.8684912626

		2018		39		5		24-Sep-18		30-Sep-18		20		0		4.886228607

		2018		40		5		1-Oct-18		7-Oct-18		21.6		7.3470945264		17.8750474125

		2018		41		5		8-Oct-18		14-Oct-18		21.4		5.1286479995		69.9589454609

		2018		42		5		15-Oct-18		21-Oct-18		24.4		8.3266639979		26.7790651443

		2018		43		5		22-Oct-18		28-Oct-18		20		0		45.786669785

		2018		44		5		29-Oct-18		4-Nov-18		20		0		38.8986728565

		2018		45		5		5-Nov-18		11-Nov-18		20.6		3.42893216		32.4271941432

		2018		46		5		12-Nov-18		18-Nov-18		20.2		2		13.2038782182

		2018		47		4		19-Nov-18		25-Nov-18		25		0		25.6371181103

		2018		48		5		26-Nov-18		2-Dec-18		20.6		4.4540300671		39.0243734094

		2018		49		4		3-Dec-18		9-Dec-18		25.75		4.2861651999		64.721857462

		2018		50		5		10-Dec-18		16-Dec-18		23		9.1563302604		20.8481478794

		2018		51		5		17-Dec-18		23-Dec-18		40		0		55.331341932

		2018		52		4		24-Dec-18		30-Dec-18		25.25		2.5		65.4945984414





SANDP500 Rets

		S&P500 Rets Annual

		Year		Work Days In Year		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Returns Input Std Dev

		2000		252		1-Jan-00		31-Dec-00		1.1146		1.7751957752		0.0141

		2001		247		1-Jan-01		31-Dec-01		2.3187		2.3771171977		0.0135

		2002		251		1-Jan-02		31-Dec-02		1.2812		2.6251019336		0.0164

		2003		251		1-Jan-03		31-Dec-03		0.7825		1.6975284321		0.0106

		2004		251		1-Jan-04		31-Dec-04		1.6553		2.3421881572		0.007

		2005		252		1-Jan-05		31-Dec-05		0.8398		2.0074547833		0.0065

		2006		251		1-Jan-06		31-Dec-06		0.9813		2.2685645597		0.0062

		2007		250		1-Jan-07		31-Dec-07		2.064		2.4299278785		0.0101

		2008		252		1-Jan-08		31-Dec-08		2.2395		2.4766454076		0.0259

		2009		251		1-Jan-09		31-Dec-09		1.3731		2.0613743062		0.0171

		2010		251		1-Jan-10		31-Dec-10		1.5407		2.7871542473		0.0114

		2011		252		1-Jan-11		31-Dec-11		1.799		2.8271742326		0.0147

		2012		249		1-Jan-12		31-Dec-12		1.1671		2.4982431382		0.008

		2013		251		1-Jan-13		31-Dec-13		1.1611		2.3913729183		0.0068

		2014		251		1-Jan-14		31-Dec-14		1.2054		2.5498363663		0.0072

		2015		251		1-Jan-15		31-Dec-15		1.7996		2.5218839839		0.0098

		2016		252		1-Jan-16		31-Dec-16		2.1624		2.8079890069		0.0082

		2017		251		1-Jan-17		31-Dec-17		0.9978		2.3349628855		0.0042

		2018		250		1-Jan-18		31-Dec-18		1.512		3.1627018241		0.0108





SANDP Rets Monthly

		S&P500 Rets Monthly

		Year		Month		Work Days In Month		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Returns Input Std Dev

		2000		1		19		1-Jan-00		31-Jan-00		6.9984		3.1808263077		0.0168064122

		2000		2		19		1-Feb-00		29-Feb-00		5.8922		2.1539545872		0.0126517106

		2000		3		22		1-Mar-00		31-Mar-00		4.6863		1.363		0.0171027939

		2000		4		19		1-Apr-00		30-Apr-00		5.7869		1.7560910994		0.0212598293

		2000		5		21		1-May-00		31-May-00		4.9982		1.7096017494		0.0158093442

		2000		6		21		1-Jun-00		30-Jun-00		6.3309		2.5369181554		0.0098923645

		2000		7		19		1-Jul-00		31-Jul-00		5.8397		1.6572360189		0.0103710333

		2000		8		22		1-Aug-00		31-Aug-00		4.8226		1.6865047353		0.006453366

		2000		9		20		1-Sep-00		30-Sep-00		5.45		2.3671787752		0.0086774573

		2000		10		21		1-Oct-00		31-Oct-00		4.9029		1.429		0.0166212792

		2000		11		20		1-Nov-00		30-Nov-00		5.05		0.5		0.0124920403

		2000		12		20		1-Dec-00		31-Dec-00		5.3		2.110579412		0.0178448926

		2001		1		20		1-Jan-01		31-Jan-01		6.6		3.6153432853		0.0142392228

		2001		2		18		1-Feb-01		28-Feb-01		5.8933		1.9047718149		0.010686796

		2001		3		22		1-Mar-01		31-Mar-01		4.7772		1.869375783		0.0184241206

		2001		4		19		1-Apr-01		30-Apr-01		5.4708		1.0379074519		0.0193823344

		2001		5		21		1-May-01		31-May-01		9.7585		1.0448346977		0.0107981746

		2001		6		21		1-Jun-01		30-Jun-01		5.4744		2.6545491047		0.0088881718

		2001		7		20		1-Jul-01		31-Jul-01		8		2.7524094128		0.0121081162

		2001		8		22		1-Aug-01		31-Aug-01		4.55		1.79E-15		0.0097542825

		2001		9		15		1-Sep-01		30-Sep-01		6.8032		0.9370972589		0.0220120997

		2001		10		22		1-Oct-01		31-Oct-01		4.7772		1.869375783		0.0123855524

		2001		11		20		1-Nov-01		30-Nov-01		8.15		3.3070936919		0.0089716915

		2001		12		19		1-Dec-01		31-Dec-01		5.5232		2.632		0.0097448779

		2002		1		20		1-Jan-02		31-Jan-02		5.3		1.8559214543		0.0106414472

		2002		2		18		1-Feb-02		28-Feb-02		7.0037		3.7543415017		0.0121729658

		2002		3		20		1-Mar-02		31-Mar-02		5.35		1.4659433478		0.0088580858

		2002		4		21		1-Apr-02		30-Apr-02		5.1887		2.2552034803		0.0103462238

		2002		5		21		1-May-02		31-May-02		5.4743		3.6054373234		0.014075372

		2002		6		20		1-Jun-02		30-Jun-02		5		0		0.0131869524

		2002		7		21		1-Jul-02		31-Jul-02		5.141		2.5934620596		0.0269595301

		2002		8		22		1-Aug-02		31-Aug-02		5.1406		3.3964773254		0.0221149221

		2002		9		19		1-Sep-02		30-Sep-02		5.7338		2.80921995		0.0173537991

		2002		10		22		1-Oct-02		31-Oct-02		5.2769		2.5604729263		0.0215459314

		2002		11		20		1-Nov-02		30-Nov-02		5.7		2.4638804903		0.0146334321

		2002		12		20		1-Dec-02		31-Dec-02		5.1		0.7035264707		0.0113841559

		2003		1		20		1-Jan-03		31-Jan-03		5.2		1.2143918127		0.0143536294

		2003		2		18		1-Feb-03		28-Feb-03		6.1708		2.7226423143		0.0121310714

		2003		3		20		1-Mar-03		31-Mar-03		5		0		0.0178325778

		2003		4		20		1-Apr-03		30-Apr-03		5.15		1.1135075168		0.0118397888

		2003		5		21		1-May-03		31-May-03		5.5694		2.0367278273		0.0102440932

		2003		6		20		1-Jun-03		30-Jun-03		5.15		1.1135075168		0.0101929681

		2003		7		21		1-Jul-03		31-Jul-03		4.8553		0.953		0.0099256061

		2003		8		21		1-Aug-03		31-Aug-03		5.141		1.8761708802		0.0069688835

		2003		9		20		1-Sep-03		30-Sep-03		5.35		1.7773831633		0.0093176686

		2003		10		22		1-Oct-03		31-Oct-03		4.8224		1.0836219849		0.0064112709

		2003		11		19		1-Nov-03		30-Nov-03		5.4706		1.6595659771		0.0073517937

		2003		12		21		1-Dec-03		31-Dec-03		4.76		1.79E-15		0.0058834427

		2004		1		20		1-Jan-04		31-Jan-04		5.3		1.8559214543		0.0070824795

		2004		2		19		1-Feb-04		29-Feb-04		6.1552		3.5141194221		0.0060955554

		2004		3		22		1-Mar-04		31-Mar-04		5.3678		3.8418152748		0.0094157445

		2004		4		20		1-Apr-04		30-Apr-04		5.25		1.647618422		0.0078946022

		2004		5		20		1-May-04		31-May-04		7.7		4.6828722948		0.0068547578

		2004		6		20		1-Jun-04		30-Jun-04		5		0		0.0062941719

		2004		7		21		1-Jul-04		31-Jul-04		5.141		2.212276354		0.0057965146

		2004		8		21		1-Aug-04		31-Aug-04		5.5216		1.7538360381		0.0084437996

		2004		9		20		1-Sep-04		30-Sep-04		5.05		0.5		0.0060766271

		2004		10		21		1-Oct-04		31-Oct-04		5.4745		3.3422835522		0.0070660662

		2004		11		20		1-Nov-04		30-Nov-04		8		4.0824829046		0.006411388

		2004		12		21		1-Dec-04		31-Dec-04		5.1408		1.2978612399		0.0049501016

		2005		1		19		1-Jan-05		31-Jan-05		5.5233		1.7347814784		0.006418698

		2005		2		18		1-Feb-05		28-Feb-05		5.7265		0.9515286744		0.0067753619

		2005		3		21		1-Mar-05		31-Mar-05		5.1887		1.8036358649		0.0063197144

		2005		4		21		1-Apr-05		30-Apr-05		5.1886		3.1815109872		0.0094942056

		2005		5		20		1-May-05		31-May-05		5.2		2		0.0065086607

		2005		6		21		1-Jun-05		30-Jun-05		5.2839		2.863628374		0.0047842129

		2005		7		20		1-Jul-05		31-Jul-05		5.2		2		0.0055509331

		2005		8		22		1-Aug-05		31-Aug-05		5.0949		1.8575255045		0.0057326566

		2005		9		20		1-Sep-05		30-Sep-05		5.8		3.2349105806		0.0058726166

		2005		10		20		1-Oct-05		31-Oct-05		5.05		0.5		0.0097312697

		2005		11		20		1-Nov-05		30-Nov-05		5.5		1.9462473604		0.0048823971

		2005		12		21		1-Dec-05		31-Dec-05		4.8553		0.953		0.0052503209

		2006		1		19		1-Jan-06		31-Jan-06		5.9447		2.3257597672		0.0062628833

		2006		2		18		1-Feb-06		28-Feb-06		5.7266		1.2368869525		0.0061601621

		2006		3		22		1-Mar-06		31-Mar-06		5.2769		2.5608314997		0.0047583072

		2006		4		19		1-Apr-06		30-Apr-06		5.997		3.3478723833		0.0058032155

		2006		5		21		1-May-06		31-May-06		5.2839		2.7823868451		0.0080995354

		2006		6		21		1-Jun-06		30-Jun-06		4.8552		0.6697572001		0.0098359664

		2006		7		19		1-Jul-06		31-Jul-06		5.418		1.1727434812		0.0087618498

		2006		8		22		1-Aug-06		31-Aug-06		4.9134		2.0089975489		0.0044517441

		2006		9		20		1-Sep-06		30-Sep-06		5.25		1.647618422		0.0050340108

		2006		10		21		1-Oct-06		31-Oct-06		5.2363		2.9115841969		0.0043606935

		2006		11		20		1-Nov-06		30-Nov-06		6.6		4.487918687		0.0051819204

		2006		12		20		1-Dec-06		31-Dec-06		5.3		1.71446608		0.0042281751

		2007		1		19		1-Jan-07		31-Jan-07		5.7869		1.7560910994		0.0049287072

		2007		2		18		1-Feb-07		28-Feb-07		11.6101		2.630226973		0.0092323366

		2007		3		22		1-Mar-07		31-Mar-07		5.8669		2.9794907351		0.0086685228

		2007		4		19		1-Apr-07		30-Apr-07		5.4706		2.106		0.0052105288

		2007		5		21		1-May-07		31-May-07		5.1887		2.0419408746		0.0056974682

		2007		6		21		1-Jun-07		30-Jun-07		9.7106		1.501931968		0.0088655376

		2007		7		20		1-Jul-07		31-Jul-07		5.4		2.8141058827		0.0108631809

		2007		8		22		1-Aug-07		31-Aug-07		4.868		1.7393711856		0.0155879413

		2007		9		19		1-Sep-07		30-Sep-07		5.26		1.79E-15		0.0101007442

		2007		10		22		1-Oct-07		31-Oct-07		4.5954		0.454		0.0085027082

		2007		11		20		1-Nov-07		30-Nov-07		5.2		1.5763402186		0.0160917688

		2007		12		19		1-Dec-07		31-Dec-07		8.7905		2.9053793281		0.0113614225

		2008		1		20		1-Jan-08		31-Jan-08		5		0		0.0154770661

		2008		2		19		1-Feb-08		29-Feb-08		5.4181		0.9035236241		0.0129325218

		2008		3		19		1-Mar-08		31-Mar-08		5.4706		1.6595659771		0.0186160466

		2008		4		21		1-Apr-08		30-Apr-08		6.5691		3.3005038168		0.008947909

		2008		5		21		1-May-08		31-May-08		5.3314		2.3720153048		0.0085288647

		2008		6		20		1-Jun-08		30-Jun-08		5		0		0.0126877819

		2008		7		21		1-Jul-08		31-Jul-08		5.2838		2.8633108547		0.0149061905

		2008		8		21		1-Aug-08		31-Aug-08		4.9504		0.9374647953		0.0130484239

		2008		9		20		1-Sep-08		30-Sep-08		5.45		1.8929694486		0.0356251791

		2008		10		22		1-Oct-08		31-Oct-08		4.6408		0.6388020354		0.0515428843

		2008		11		19		1-Nov-08		30-Nov-08		7.2614		4.0840455829		0.0492517152

		2008		12		21		1-Dec-08		31-Dec-08		6.4269		3.2026462212		0.023854647

		2009		1		20		1-Jan-09		31-Jan-09		6.8		3.3724972014		0.0234133651

		2009		2		19		1-Feb-09		28-Feb-09		5.8395		2.4707416688		0.0247539915

		2009		3		21		1-Mar-09		31-Mar-09		4.8076		0.476		0.0290089382

		2009		4		20		1-Apr-09		30-Apr-09		5.2		1.5763402186		0.0191998185

		2009		5		20		1-May-09		31-May-09		5.25		1.486470975		0.0187516803

		2009		6		21		1-Jun-09		30-Jun-09		4.9505		1.905		0.0118554216

		2009		7		21		1-Jul-09		31-Jul-09		9.6154		0.671164253		0.0132544744

		2009		8		20		1-Aug-09		31-Aug-09		5.3		3		0.0100820097

		2009		9		20		1-Sep-09		30-Sep-09		5.75		2.2890825651		0.0080963874

		2009		10		22		1-Oct-09		31-Oct-09		5.5041		3.3743447086		0.0124955682

		2009		11		19		1-Nov-09		30-Nov-09		5.3654		0.7415169001		0.0100457739

		2009		12		21		1-Dec-09		31-Dec-09		4.9029		1.429		0.0062782981

		2010		1		19		1-Jan-10		31-Jan-10		5.8917		3.6864066583		0.0102043561

		2010		2		19		1-Feb-10		28-Feb-10		5.418		1.1727434812		0.0112123787

		2010		3		22		1-Mar-10		31-Mar-10		4.6863		1.363		0.0045026329

		2010		4		20		1-Apr-10		30-Apr-10		5.25		2.0566472667		0.0096051352

		2010		5		20		1-May-10		31-May-10		5.05		0.5		0.0199631174

		2010		6		21		1-Jun-10		30-Jun-10		9.663		1.0613927386		0.0162137395

		2010		7		21		1-Jul-10		31-Jul-10		4.8553		0.953		0.0130217466

		2010		8		21		1-Aug-10		31-Aug-10		5.2362		1.973655676		0.0100307738

		2010		9		20		1-Sep-10		30-Sep-10		10.15		1.1135075168		0.0082744167

		2010		10		21		1-Oct-10		31-Oct-10		5.5695		3.1059006648		0.0070851132

		2010		11		20		1-Nov-10		30-Nov-10		5.05		0.5		0.0095481201

		2010		12		21		1-Dec-10		31-Dec-10		5.7126		3.3850305103		0.0037321025

		2011		1		19		1-Jan-11		31-Jan-11		5.892		2.7274041382		0.0063834836

		2011		2		18		1-Feb-11		28-Feb-11		5.7822		2.222		0.0067801581

		2011		3		22		1-Mar-11		31-Mar-11		4.9133		1.3966012533		0.0099839319

		2011		4		20		1-Apr-11		30-Apr-11		5.85		2.7574508796		0.0055732188

		2011		5		20		1-May-11		31-May-11		6.2		3.7009417311		0.006984017

		2011		6		21		1-Jun-11		30-Jun-11		5.0933		2.4641313978		0.0094272574

		2011		7		20		1-Jul-11		31-Jul-11		5		0		0.0090842386

		2011		8		22		1-Aug-11		31-Aug-11		4.6409		0.909		0.0304203433

		2011		9		20		1-Sep-11		30-Sep-11		5.55		2.45103565		0.0187174948

		2011		10		20		1-Oct-11		31-Oct-11		5.45		1.6041297713		0.0172292003

		2011		11		20		1-Nov-11		30-Nov-11		6.95		2.5519847693		0.0189572605

		2011		12		21		1-Dec-11		31-Dec-11		9.8061		1.3243911466		0.01214334

		2012		1		19		1-Jan-12		31-Jan-12		5.6288		1.5444395407		0.004514721

		2012		2		19		1-Feb-12		29-Feb-12		5.8922		2.5140797782		0.0052170283

		2012		3		22		1-Mar-12		31-Mar-12		4.7772		1.3510408109		0.0073039802

		2012		4		19		1-Apr-12		30-Apr-12		5.4706		2.106		0.0093107842

		2012		5		21		1-May-12		31-May-12		5.1409		1.4642473814		0.0078635765

		2012		6		21		1-Jun-12		30-Jun-12		5.1884		1.3690878184		0.0114262978

		2012		7		20		1-Jul-12		31-Jul-12		7.8		4.1633319989		0.0089714706

		2012		8		22		1-Aug-12		31-Aug-12		5.3678		2.9863140958		0.0057257644

		2012		9		19		1-Sep-12		30-Sep-12		5.5233		1.7347814784		0.0074451352

		2012		10		20		1-Oct-12		31-Oct-12		5.15		1.1135075168		0.00688162

		2012		11		20		1-Nov-12		30-Nov-12		5.15		1.1135075168		0.0097012715

		2012		12		19		1-Dec-12		31-Dec-12		6.4715		2.9803214439		0.0074554331

		2013		1		20		1-Jan-13		31-Jan-13		6.2		2.260776661		0.0034897469

		2013		2		18		1-Feb-13		28-Feb-13		7.2253		3.6594144409		0.0082140007

		2013		3		20		1-Mar-13		31-Mar-13		5.15		1.1135075168		0.0049032903

		2013		4		21		1-Apr-13		30-Apr-13		4.8553		0.953		0.0090779743

		2013		5		21		1-May-13		31-May-13		4.9981		1.5694370702		0.0066542992

		2013		6		20		1-Jun-13		30-Jun-13		11.05		2.4919060896		0.0108718621

		2013		7		21		1-Jul-13		31-Jul-13		5.0457		2.0102144491		0.004365759

		2013		8		22		1-Aug-13		31-Aug-13		4.7771		1.4969418624		0.0059539159

		2013		9		19		1-Sep-13		30-Sep-13		6.1028		3.1503538618		0.0056192629

		2013		10		22		1-Oct-13		31-Oct-13		5.5036		2.2635792342		0.0078858557

		2013		11		20		1-Nov-13		30-Nov-13		5.3		1.8559214543		0.0057016006

		2013		12		20		1-Dec-13		31-Dec-13		5.3		2.110579412		0.0060668594

		2014		1		20		1-Jan-14		31-Jan-14		5.3		1.71446608		0.0079404028

		2014		2		18		1-Feb-14		28-Feb-14		5.893		1.324692074		0.0053615125

		2014		3		20		1-Mar-14		31-Mar-14		5.25		2.0566472667		0.0064936276

		2014		4		20		1-Apr-14		30-Apr-14		5.6		2.5898012872		0.0083457762

		2014		5		21		1-May-14		31-May-14		5.8549		2.330031211		0.0051627752

		2014		6		20		1-Jun-14		30-Jun-14		5.25		1.647618422		0.0037322023

		2014		7		21		1-Jul-14		31-Jul-14		4.76		1.79E-15		0.0066733526

		2014		8		21		1-Aug-14		31-Aug-14		4.9505		1.1569162904		0.0048100424

		2014		9		20		1-Sep-14		30-Sep-14		5.2		1.2143918127		0.0061262843

		2014		10		22		1-Oct-14		31-Oct-14		4.6409		0.909		0.0113506486

		2014		11		19		1-Nov-14		30-Nov-14		5.5759		1.9540132724		0.0031668349

		2014		12		21		1-Dec-14		31-Dec-14		5.4743		2.901551398		0.0098353513

		2015		1		20		1-Jan-15		31-Jan-15		7.85		3.5714213564		0.01118719

		2015		2		19		1-Feb-15		28-Feb-15		5.5759		1.9540132724		0.0055873765

		2015		3		21		1-Mar-15		31-Mar-15		5.3312		1.5546094901		0.0091100649

		2015		4		20		1-Apr-15		30-Apr-15		5.7		2.1343747458		0.0053896884

		2015		5		20		1-May-15		31-May-15		5.35		1.4659433478		0.0063682666

		2015		6		21		1-Jun-15		30-Jun-15		4.8076		0.476		0.0071768589

		2015		7		21		1-Jul-15		31-Jul-15		5.4267		3.2474826474		0.0074304358

		2015		8		20		1-Aug-15		31-Aug-15		5.75		3.649754385		0.0172987478

		2015		9		20		1-Sep-15		30-Sep-15		5.2		0.9847319278		0.0129307046

		2015		10		22		1-Oct-15		31-Oct-15		5.3224		3.7133173168		0.0080761095

		2015		11		19		1-Nov-15		30-Nov-15		5.7338		3.0934775894		0.0073366775

		2015		12		21		1-Dec-15		31-Dec-15		5.6173		3.910817129		0.0116028424

		2016		1		19		1-Jan-16		31-Jan-16		5.26		3.910817129		0.0149329575

		2016		2		19		1-Feb-16		29-Feb-16		10.9509		1.9330888534		0.0120192313

		2016		3		21		1-Mar-16		31-Mar-16		5.2839		2.9424644021		0.0055804311

		2016		4		21		1-Apr-16		30-Apr-16		5.3314		1.82644105		0.0064726715

		2016		5		20		1-May-16		31-May-16		5.1		1		0.0069925801

		2016		6		21		1-Jun-16		30-Jun-16		6.8554		4.7054377355		0.0120474947

		2016		7		20		1-Jul-16		31-Jul-16		10.05		0.5		0.0047074157

		2016		8		22		1-Aug-16		31-Aug-16		4.7771		1.1862233552		0.0036332996

		2016		9		20		1-Sep-16		30-Sep-16		5.85		3.1022149142		0.0094211987

		2016		10		20		1-Oct-16		31-Oct-16		5.4		1.5374122296		0.0042414612

		2016		11		20		1-Nov-16		30-Nov-16		5.15		1.5		0.0065132952

		2016		12		21		1-Dec-16		31-Dec-16		4.9505		1.1569162904		0.0051881396

		2017		1		19		1-Jan-17		31-Jan-17		5.8921		2.1539839973		0.0037880848

		2017		2		18		1-Feb-17		28-Feb-17		5.671		0.7809143825		0.0029682024

		2017		3		22		1-Mar-17		31-Mar-17		5.368		3.8423695866		0.004257782

		2017		4		19		1-Apr-17		30-Apr-17		5.5233		2.1657662721		0.004598511

		2017		5		21		1-May-17		31-May-17		5.0934		2.1678678349		0.0050044377

		2017		6		21		1-Jun-17		30-Jun-17		5.522		2.4146137571		0.0044157825

		2017		7		19		1-Jul-17		31-Jul-17		5.6813		2.0738251658		0.0036396376

		2017		8		22		1-Aug-17		31-Aug-17		5.0952		2.169046935		0.0059833687

		2017		9		20		1-Sep-17		30-Sep-17		5.4		2.3224856068		0.0035925537

		2017		10		21		1-Oct-17		31-Oct-17		5.2838		2.2343949444		0.0030570484

		2017		11		20		1-Nov-17		30-Nov-17		5.05		0.5		0.0040821884

		2017		12		20		1-Dec-17		31-Dec-17		5.15		1.5		0.0038893809

		2018		1		20		1-Jan-18		31-Jan-18		6.1		4.0564202759		0.005595914

		2018		2		18		1-Feb-18		28-Feb-18		6.7817		3.8332619374		0.0178150411

		2018		3		21		1-Mar-18		31-Mar-18		5.141		1.8761708802		0.0132699139

		2018		4		20		1-Apr-18		30-Apr-18		5.25		1.0952145678		0.0098261899

		2018		5		21		1-May-18		31-May-18		5.6647		2.6816429665		0.0066919102

		2018		6		21		1-Jun-18		30-Jun-18		4.8076		0.476		0.0050832129

		2018		7		20		1-Jul-18		31-Jul-18		6.4		3.3393884397		0.0055731485

		2018		8		22		1-Aug-18		31-Aug-18		5.2771		4.0711188483		0.0045035122

		2018		9		19		1-Sep-18		30-Sep-18		5.3654		0.7415169001		0.0036147605

		2018		10		22		1-Oct-18		31-Oct-18		5.0043		2.5426115005		0.0144194361

		2018		11		20		1-Nov-18		30-Nov-18		5.5		1.9462473604		0.0119577736

		2018		12		18		1-Dec-18		31-Dec-18		6.615		4.6496204906		0.0188159012





SANDP500 Rets Weekly

		S&P500 Rets Weekly

		Year		Work Week Num		Work Days In Week		Date From 		Date To		Comp Rate Avg		Comp Rate Std Dev		Returns Input Std Dev

		2000		1		5		3-Jan-00		9-Jan-00		21.2		4.7736651315		0.0243471438

		2000		2		5		10-Jan-00		16-Jan-00		20.4		2.8141058827		0.0111538165

		2000		3		4		17-Jan-00		23-Jan-00		25		0		0.0128124976

		2000		4		5		24-Jan-00		30-Jan-00		25		8.7038827978		0.0191063058

		2000		5		5		31-Jan-00		6-Feb-00		20		0		0.0060779729

		2000		6		5		7-Feb-00		13-Feb-00		20		0		0.0153225271

		2000		7		5		14-Feb-00		20-Feb-00		20		0		0.0158253708

		2000		8		4		21-Feb-00		27-Feb-00		25		0		0.0116762919

		2000		9		5		28-Feb-00		5-Mar-00		20		0		0.0124800702

		2000		10		5		6-Mar-00		12-Mar-00		20		0		0.0191294892

		2000		11		5		13-Mar-00		19-Mar-00		20		0		0.0253799738

		2000		12		5		20-Mar-00		26-Mar-00		20		0		0.0119098785

		2000		13		5		27-Mar-00		2-Apr-00		20		0		0.0093520235

		2000		14		5		3-Apr-00		9-Apr-00		21.4		6.5164903487		0.0090639247

		2000		15		5		10-Apr-00		16-Apr-00		20.6		3.42893216		0.033573393

		2000		16		4		17-Apr-00		23-Apr-00		25		0		0.0166345458

		2000		17		5		24-Apr-00		30-Apr-00		20		0		0.0177087452

		2000		18		5		1-May-00		7-May-00		20		0		0.0144074371

		2000		19		5		8-May-00		14-May-00		20.2		2		0.0180791215

		2000		20		5		15-May-00		21-May-00		20		0		0.0112794692

		2000		21		5		22-May-00		28-May-00		20.2		2		0.0213893749

		2000		22		4		29-May-00		4-Jun-00		32.5		11.5141546618		0.0137216566

		2000		23		5		5-Jun-00		11-Jun-00		20		0		0.0070170305

		2000		24		5		12-Jun-00		18-Jun-00		20		0		0.0105865374

		2000		25		5		19-Jun-00		25-Jun-00		20		0		0.0105779825

		2000		26		5		26-Jun-00		2-Jul-00		20		0		0.0078984012

		2000		27		4		3-Jul-00		9-Jul-00		25		0		0.0133846838

		2000		28		5		10-Jul-00		16-Jul-00		20		0		0.0039237106

		2000		29		5		17-Jul-00		23-Jul-00		20		0		0.0086762471

		2000		30		5		24-Jul-00		30-Jul-00		20		0		0.0128471468

		2000		31		5		31-Jul-00		6-Aug-00		20		0		0.0041942124

		2000		32		5		7-Aug-00		13-Aug-00		20.6		3.42893216		0.0093645025

		2000		33		5		14-Aug-00		20-Aug-00		20		0		0.0067292385

		2000		34		5		21-Aug-00		27-Aug-00		20		0		0.0031134921

		2000		35		5		28-Aug-00		3-Sep-00		20.2		2		0.0072890878

		2000		36		4		4-Sep-00		10-Sep-00		25		0		0.0070776612

		2000		37		5		11-Sep-00		17-Sep-00		20		0		0.0064775053

		2000		38		5		18-Sep-00		24-Sep-00		20.2		2		0.006920812

		2000		39		5		25-Sep-00		1-Oct-00		20		0		0.0139425243

		2000		40		5		2-Oct-00		8-Oct-00		20		0		0.0094207995

		2000		41		5		9-Oct-00		15-Oct-00		20.2		2		0.0226371649

		2000		42		5		16-Oct-00		22-Oct-00		20		0		0.0194693156

		2000		43		5		23-Oct-00		29-Oct-00		20		0		0.014926046

		2000		44		5		30-Oct-00		5-Nov-00		20		0		0.0104195525

		2000		45		5		6-Nov-00		12-Nov-00		20		0		0.0093014873

		2000		46		5		13-Nov-00		19-Nov-00		20		0		0.0163429069

		2000		47		4		20-Nov-00		26-Nov-00		25		0		0.014121803

		2000		48		5		27-Nov-00		3-Dec-00		20		0		0.0113232987

		2000		49		5		4-Dec-00		10-Dec-00		20		0		0.0219666384

		2000		50		5		11-Dec-00		17-Dec-00		20.4		2.8141058827		0.0109891654

		2000		51		5		18-Dec-00		24-Dec-00		20		0		0.0216150341

		2000		52		4		25-Dec-00		31-Dec-00		25		0		0.0172384626

		2001		1		4		1-Jan-01		7-Jan-01		25		0		0.0326048284

		2001		2		5		8-Jan-01		14-Jan-01		21		4.3808582712		0.0067373228

		2001		3		4		15-Jan-01		21-Jan-01		25		0		0.0076331377

		2001		4		5		22-Jan-01		28-Jan-01		20		0		0.0070866881

		2001		5		5		29-Jan-01		4-Feb-01		20		0		0.0102864844

		2001		6		5		5-Feb-01		11-Feb-01		20.4		2.8141058827		0.0095818902

		2001		7		5		12-Feb-01		18-Feb-01		20		0		0.0112520868

		2001		8		4		19-Feb-01		25-Feb-01		25.25		2.5		0.0148863018

		2001		9		5		26-Feb-01		4-Mar-01		20		0		0.0078578821

		2001		10		5		5-Mar-01		11-Mar-01		20.4		2.8141058827		0.0235066864

		2001		11		5		12-Mar-01		18-Mar-01		20		0		0.0201362881

		2001		12		5		19-Mar-01		25-Mar-01		20		0		0.0187318105

		2001		13		5		26-Mar-01		1-Apr-01		20		0		0.0195976519

		2001		14		5		2-Apr-01		8-Apr-01		20		0		0.0296794045

		2001		15		4		9-Apr-01		15-Apr-01		25		0		0.0144103718

		2001		16		5		16-Apr-01		22-Apr-01		20		0		0.0208629597

		2001		17		5		23-Apr-01		29-Apr-01		20		0		0.0119333186

		2001		18		5		30-Apr-01		6-May-01		20		0		0.0121849963

		2001		19		5		7-May-01		13-May-01		20		0		0.003915204

		2001		20		5		14-May-01		20-May-01		40		0		0.0118383371

		2001		21		5		21-May-01		27-May-01		20		0		0.0074545658

		2001		22		4		28-May-01		3-Jun-01		25.25		2.5		0.0104550399

		2001		23		5		4-Jun-01		10-Jun-01		20		0		0.0105812344

		2001		24		5		11-Jun-01		17-Jun-01		20		0		0.0072306071

		2001		25		5		18-Jun-01		24-Jun-01		20		0		0.008961743

		2001		26		5		25-Jun-01		1-Jul-01		20		0		0.0076931357

		2001		27		4		2-Jul-01		8-Jul-01		25		0		0.0132525623

		2001		28		5		9-Jul-01		15-Jul-01		20		0		0.0151364937

		2001		29		5		16-Jul-01		22-Jul-01		20		0		0.0103891026

		2001		30		5		23-Jul-01		29-Jul-01		20		0		0.0123816229

		2001		31		5		30-Jul-01		5-Aug-01		25		8.7038827978		0.0073967249

		2001		32		5		6-Aug-01		12-Aug-01		20		0		0.0091846761

		2001		33		5		13-Aug-01		19-Aug-01		20		0		0.009613474

		2001		34		5		20-Aug-01		26-Aug-01		20		0		0.0122151869

		2001		35		5		27-Aug-01		2-Sep-01		20.2		2		0.0092872956

		2001		36		4		3-Sep-01		9-Sep-01		25		0		0.0138652751

		2001		38		5		17-Sep-01		23-Sep-01		20		0		0.0268597775

		2001		39		5		24-Sep-01		30-Sep-01		20		0		0.0108746377

		2001		40		5		1-Oct-01		7-Oct-01		20.2		0		0.0113409587

		2001		41		5		8-Oct-01		14-Oct-01		20		0		0.0129446007

		2001		42		5		15-Oct-01		21-Oct-01		20		0		0.0133708605

		2001		43		5		22-Oct-01		28-Oct-01		20.2		2		0.0139917686

		2001		44		5		29-Oct-01		4-Nov-01		20		0		0.0152107966

		2001		45		5		5-Nov-01		11-Nov-01		20.4		2.8141058827		0.0068596684

		2001		46		5		12-Nov-01		18-Nov-01		20.4		2.8141058827		0.008711583

		2001		47		4		19-Nov-01		25-Nov-01		25		0		0.0090100507

		2001		48		5		26-Nov-01		2-Dec-01		20		0		0.010582041

		2001		49		5		3-Dec-01		9-Dec-01		20.2		2		0.0155238181

		2001		50		5		10-Dec-01		16-Dec-01		20.2		2		0.0094806651

		2001		51		5		17-Dec-01		23-Dec-01		20		0		0.0063919466

		2001		52		4		24-Dec-01		30-Dec-01		25.5		5		0.0081005028

		2002		1		4		31-Dec-01		6-Jan-02		25.5		5		0.0069359394

		2002		2		5		7-Jan-02		13-Jan-02		20		0		0.0039350623

		2002		3		5		14-Jan-02		20-Jan-02		20		0		0.0112984104

		2002		4		4		21-Jan-02		27-Jan-02		25		0		0.0035781004

		2002		5		5		28-Jan-02		3-Feb-02		20.6		3.42893216		0.0202252021

		2002		6		5		4-Feb-02		10-Feb-02		20		0		0.0103891613

		2002		7		5		11-Feb-02		17-Feb-02		20		0		0.0108067792

		2002		8		4		18-Feb-02		24-Feb-02		25		0		0.0149157132

		2002		9		5		25-Feb-02		3-Mar-02		21.2		4.7736651315		0.0119774066

		2002		10		5		4-Mar-02		10-Mar-02		20		0		0.0084748902

		2002		11		5		11-Mar-02		17-Mar-02		20		0		0.0076068228

		2002		12		5		18-Mar-02		24-Mar-02		20		0		0.0091506141

		2002		13		4		25-Mar-02		31-Mar-02		25		0		0.0030317125

		2002		14		5		1-Apr-02		7-Apr-02		20.4		2.8141058827		0.0054875478

		2002		15		5		8-Apr-02		14-Apr-02		20		0		0.0138309065

		2002		16		5		15-Apr-02		21-Apr-02		21.6		6.7748793273		0.0139559049

		2002		17		5		22-Apr-02		28-Apr-02		20		0		0.0046418969

		2002		18		5		29-Apr-02		5-May-02		20.8		3.9389277113		0.0127884894

		2002		19		5		6-May-02		12-May-02		20		0		0.023018466

		2002		20		5		13-May-02		19-May-02		21.2		4.7736651315		0.0132120244

		2002		21		5		20-May-02		26-May-02		20.2		2		0.0103368597

		2002		22		4		27-May-02		2-Jun-02		25		0		0.0119536697

		2002		23		5		3-Jun-02		9-Jun-02		20		0		0.0108384922

		2002		24		5		10-Jun-02		16-Jun-02		20		0		0.0175716457

		2002		25		5		17-Jun-02		23-Jun-02		20.2		2		0.0100409344

		2002		26		5		24-Jun-02		30-Jun-02		20		0		0.0153425353

		2002		27		4		1-Jul-02		7-Jul-02		25		0		0.0253761588

		2002		28		5		8-Jul-02		14-Jul-02		20		0		0.0169906646

		2002		29		5		15-Jul-02		21-Jul-02		20		0		0.0174681518

		2002		30		5		22-Jul-02		28-Jul-02		20		0		0.0362111576

		2002		31		5		29-Jul-02		4-Aug-02		20.6		4.4540300671		0.020455233

		2002		32		5		5-Aug-02		11-Aug-02		20		0		0.0163564793

		2002		33		5		12-Aug-02		18-Aug-02		20		0		0.0233984504

		2002		34		5		19-Aug-02		25-Aug-02		20		0		0.0168378302

		2002		35		5		26-Aug-02		1-Sep-02		20.2		2		0.0170159619

		2002		36		4		2-Sep-02		8-Sep-02		25		0		0.0157350391

		2002		37		5		9-Sep-02		15-Sep-02		20		0		0.0128550285

		2002		38		5		16-Sep-02		22-Sep-02		20		0		0.0128821736

		2002		39		5		23-Sep-02		29-Sep-02		20.4		2.8141058827		0.0246216378

		2002		40		5		30-Sep-02		6-Oct-02		20		0		0.0266180862

		2002		41		5		7-Oct-02		13-Oct-02		20		0		0.0264314528

		2002		42		5		14-Oct-02		20-Oct-02		20		0		0.0257598894

		2002		43		5		21-Oct-02		27-Oct-02		20		0		0.0135123111

		2002		44		5		28-Oct-02		3-Nov-02		20		0		0.0109826599

		2002		45		5		4-Nov-02		10-Nov-02		21		4.3808582712		0.0152755947

		2002		46		5		11-Nov-02		17-Nov-02		20		0		0.0127519808

		2002		47		5		18-Nov-02		24-Nov-02		20.4		2.8141058827		0.012275833

		2002		48		4		25-Nov-02		1-Dec-02		25		0		0.0201795153

		2002		49		5		2-Dec-02		8-Dec-02		20		0		0.0110304214

		2002		50		5		9-Dec-02		15-Dec-02		20		0		0.0145454072

		2002		51		5		16-Dec-02		22-Dec-02		20		0		0.0103749181

		2002		52		4		23-Dec-02		29-Dec-02		25.25		2.5		0.0085497981

		2003		1		4		30-Dec-02		5-Jan-03		25		0		0.0164105426

		2003		2		5		6-Jan-03		12-Jan-03		20		0		0.0123861314

		2003		3		5		13-Jan-03		19-Jan-03		20		0		0.0093160648

		2003		4		4		20-Jan-03		26-Jan-03		25		0		0.0165705687

		2003		5		5		27-Jan-03		2-Feb-03		20		0		0.0150164512

		2003		6		5		3-Feb-03		9-Feb-03		20.2		2		0.0081817162

		2003		7		5		10-Feb-03		16-Feb-03		20		0		0.015728182

		2003		8		4		17-Feb-03		23-Feb-03		25		0		0.0133754992

		2003		9		5		24-Feb-03		2-Mar-03		20		0		0.0104892174

		2003		10		5		3-Mar-03		9-Mar-03		20		0		0.0154029598

		2003		11		5		10-Mar-03		16-Mar-03		20		0		0.0198336182

		2003		12		5		17-Mar-03		23-Mar-03		20		0		0.0217892495

		2003		13		5		24-Mar-03		30-Mar-03		20.4		4		0.0107556563

		2003		14		5		31-Mar-03		6-Apr-03		20		0		0.0119882558

		2003		15		5		7-Apr-03		13-Apr-03		20		0		0.0124867568

		2003		16		4		14-Apr-03		20-Apr-03		25		0		0.0117934636

		2003		17		5		21-Apr-03		27-Apr-03		20.4		2.8141058827		0.0156432868

		2003		18		5		28-Apr-03		4-May-03		21.2		4.7736651315		0.0073670972

		2003		19		5		5-May-03		11-May-03		20		0		0.0109187523

		2003		20		5		12-May-03		18-May-03		22.4		6.5319726474		0.0121187827

		2003		21		5		19-May-03		25-May-03		20		0		0.0081024484

		2003		22		4		26-May-03		1-Jun-03		25		0		0.0076852861

		2003		23		5		2-Jun-03		8-Jun-03		20		0		0.0099583772

		2003		24		5		9-Jun-03		15-Jun-03		20		0		0.0121451706

		2003		25		5		16-Jun-03		22-Jun-03		20.4		2.8141058827		0.0082346499

		2003		26		5		23-Jun-03		29-Jun-03		20		0		0.0082942939

		2003		27		4		30-Jun-03		6-Jul-03		25		0		0.011389853

		2003		28		5		7-Jul-03		13-Jul-03		20		0		0.0093544358

		2003		29		5		14-Jul-03		20-Jul-03		20.2		2		0.0104196474

		2003		30		5		21-Jul-03		27-Jul-03		20		0		0.0097262292

		2003		31		5		28-Jul-03		3-Aug-03		20		0		0.0059161081

		2003		32		5		4-Aug-03		10-Aug-03		20.2		2		0.0099249803

		2003		33		5		11-Aug-03		17-Aug-03		20		0		0.0068997976

		2003		34		5		18-Aug-03		24-Aug-03		20		0		0.005420249

		2003		35		5		25-Aug-03		31-Aug-03		20.2		2		0.0051110573

		2003		36		4		1-Sep-03		7-Sep-03		25		0		0.0068084941

		2003		37		5		8-Sep-03		14-Sep-03		20		0		0.007197352

		2003		38		5		15-Sep-03		21-Sep-03		20		0		0.0117781879

		2003		39		5		22-Sep-03		28-Sep-03		20		0		0.0115061433

		2003		40		5		29-Sep-03		5-Oct-03		20		0		0.0118653266

		2003		41		5		6-Oct-03		12-Oct-03		20		0		0.0050003395

		2003		42		5		13-Oct-03		19-Oct-03		20		0		0.0064131847

		2003		43		5		20-Oct-03		26-Oct-03		20		0		0.0076349538

		2003		44		5		27-Oct-03		2-Nov-03		20		0		0.0063748746

		2003		45		5		3-Nov-03		9-Nov-03		20		0		0.0048961045

		2003		46		5		10-Nov-03		16-Nov-03		20		0		0.0075409639

		2003		47		5		17-Nov-03		23-Nov-03		20		0		0.0108088019

		2003		48		4		24-Nov-03		30-Nov-03		25		0		0.0049953183

		2003		49		5		1-Dec-03		7-Dec-03		20.4		2.8141058827		0.00609769

		2003		50		5		8-Dec-03		14-Dec-03		20		0		0.0078176288

		2003		51		5		15-Dec-03		21-Dec-03		20		0		0.0048018516

		2003		52		4		22-Dec-03		28-Dec-03		25		0		0.0060425863

		2004		1		4		29-Dec-03		4-Jan-04		25		0		0.0066585092

		2004		2		5		5-Jan-04		11-Jan-04		20.2		2		0.0057074307

		2004		3		5		12-Jan-04		18-Jan-04		20		0		0.0056050527

		2004		4		4		19-Jan-04		25-Jan-04		25		0		0.0074625807

		2004		5		5		26-Jan-04		1-Feb-04		20		0		0.0081857434

		2004		6		5		2-Feb-04		8-Feb-04		20		0		0.0076430383

		2004		7		5		9-Feb-04		15-Feb-04		21.2		4.7736651315		0.0077662534

		2004		8		4		16-Feb-04		22-Feb-04		25		0		0.000968566

		2004		9		5		23-Feb-04		29-Feb-04		20.2		2		0.0044110287

		2004		10		5		1-Mar-04		7-Mar-04		20		0		0.0052700706

		2004		11		5		8-Mar-04		14-Mar-04		21.2		4.7736651315		0.0118369037

		2004		12		5		15-Mar-04		21-Mar-04		20		0		0.0106323942

		2004		13		5		22-Mar-04		28-Mar-04		20.8		3.9389277113		0.0089416079

		2004		14		5		29-Mar-04		4-Apr-04		20		0		0.0036261689

		2004		15		4		5-Apr-04		11-Apr-04		25		0		0.0048651018

		2004		16		5		12-Apr-04		18-Apr-04		20		0		0.0071980284

		2004		17		5		19-Apr-04		25-Apr-04		20		0		0.011066806

		2004		18		5		26-Apr-04		2-May-04		20.4		2.8141058827		0.0089999788

		2004		19		5		3-May-04		9-May-04		29.2		10.0181653192		0.0071319332

		2004		20		5		10-May-04		16-May-04		22.8		6.9747017604		0.0065921614

		2004		21		5		17-May-04		23-May-04		20		0		0.0035483904

		2004		22		5		24-May-04		30-May-04		20		0		0.0067534352

		2004		23		4		31-May-04		6-Jun-04		25		0		0.0095378599

		2004		24		4		7-Jun-04		13-Jun-04		25		0		0.0074648402

		2004		25		5		14-Jun-04		20-Jun-04		20		0		0.0038530278

		2004		26		5		21-Jun-04		27-Jun-04		20		0		0.005549547

		2004		27		5		28-Jun-04		4-Jul-04		20.4		2.8141058827		0.0063902029

		2004		28		4		5-Jul-04		11-Jul-04		25		0		0.005305497

		2004		29		5		12-Jul-04		18-Jul-04		20.2		2		0.0024339223

		2004		30		5		19-Jul-04		25-Jul-04		20		0		0.0084932796

		2004		31		5		26-Jul-04		1-Aug-04		20		0		0.0037065664

		2004		32		5		2-Aug-04		8-Aug-04		20.8		3.9389277113		0.0081423305

		2004		33		5		9-Aug-04		15-Aug-04		20		0		0.0107775639

		2004		34		5		16-Aug-04		22-Aug-04		20		0		0.0065916148

		2004		35		5		23-Aug-04		29-Aug-04		20		0		0.0056705648

		2004		36		5		30-Aug-04		5-Sep-04		20		0		0.0057671357

		2004		37		4		6-Sep-04		12-Sep-04		25		0		0.0039582792

		2004		38		5		13-Sep-04		19-Sep-04		20		0		0.005309007

		2004		39		5		20-Sep-04		26-Sep-04		20		0		0.0077504445

		2004		40		5		27-Sep-04		3-Oct-04		20.2		2		0.0057156756

		2004		41		5		4-Oct-04		10-Oct-04		20		0		0.0068579699

		2004		42		5		11-Oct-04		17-Oct-04		20		0		0.0066366682

		2004		43		5		18-Oct-04		24-Oct-04		20		0		0.0058515355

		2004		44		5		25-Oct-04		31-Oct-04		21		5.9458839001		0.0068015863

		2004		45		5		1-Nov-04		7-Nov-04		20		0		0.0073746819

		2004		46		5		8-Nov-04		14-Nov-04		41.2		4.7736651315		0.0053333467

		2004		47		5		15-Nov-04		21-Nov-04		20		0		0.0077001001

		2004		48		4		22-Nov-04		28-Nov-04		25		0		0.0031069508

		2004		49		5		29-Nov-04		5-Dec-04		20		0		0.0073986051

		2004		50		5		6-Dec-04		12-Dec-04		21		4.3808582712		0.0078783138

		2004		51		5		13-Dec-04		19-Dec-04		20		0		0.0044027792

		2004		52		4		20-Dec-04		26-Dec-04		25		0		0.0055721955

		2004		53		5		27-Dec-04		2-Jan-05		21.8		6.4165190853		0.0054310258

		2005		1		5		3-Jan-05		9-Jan-05		20		0		0.0062739507

		2005		2		5		10-Jan-05		16-Jan-05		20		0		0.0079416431

		2005		3		4		17-Jan-05		23-Jan-05		25		0		0.0025367788

		2005		4		5		24-Jan-05		30-Jan-05		20		0		0.0042780164

		2005		5		5		31-Jan-05		6-Feb-05		20		0		0.0056520178

		2005		6		5		7-Feb-05		13-Feb-05		20		0		0.0058627683

		2005		7		5		14-Feb-05		20-Feb-05		20		0		0.0074249167

		2005		8		4		21-Feb-05		27-Feb-05		25.5		3.5176323534		0.0071653998

		2005		9		5		28-Feb-05		6-Mar-05		20		0		0.0040815232

		2005		10		5		7-Mar-05		13-Mar-05		20		0		0.0066067145

		2005		11		5		14-Mar-05		20-Mar-05		21		4.3808582712		0.0043713448

		2005		12		4		21-Mar-05		27-Mar-05		25		0		0.0056607829

		2005		13		5		28-Mar-05		3-Apr-05		20		0		0.0085898925

		2005		14		5		4-Apr-05		10-Apr-05		20		0		0.0056359804

		2005		15		5		11-Apr-05		17-Apr-05		20.2		2		0.0097619494

		2005		16		5		18-Apr-05		24-Apr-05		20		0		0.0130025342

		2005		17		5		25-Apr-05		1-May-05		20		0		0.009858968

		2005		18		5		2-May-05		8-May-05		20		0		0.0063666078

		2005		19		5		9-May-05		15-May-05		20		0		0.0091057672

		2005		20		5		16-May-05		22-May-05		20		0		0.0042440973

		2005		21		5		23-May-05		29-May-05		20		0		0.0047308794

		2005		22		4		30-May-05		5-Jun-05		25		0		0.0064934399

		2005		23		5		6-Jun-05		12-Jun-05		20		0		0.0032076092

		2005		24		5		13-Jun-05		19-Jun-05		20.2		2		0.0020972796

		2005		25		5		20-Jun-05		26-Jun-05		20		0		0.0048192702

		2005		26		5		27-Jun-05		3-Jul-05		20		0		0.0069137009

		2005		27		4		4-Jul-05		10-Jul-05		25		0		0.0084522768

		2005		28		5		11-Jul-05		17-Jul-05		20.2		2		0.0033353624

		2005		29		5		18-Jul-05		24-Jul-05		20		0		0.0060528546

		2005		30		5		25-Jul-05		31-Jul-05		20		0		0.0052431794

		2005		31		5		1-Aug-05		7-Aug-05		21.6		5.4531984869		0.0061563476

		2005		32		5		8-Aug-05		14-Aug-05		20		0		0.0056324193

		2005		33		5		15-Aug-05		21-Aug-05		20		0		0.0055985305

		2005		34		5		22-Aug-05		28-Aug-05		20		0		0.0054731315

		2005		35		5		29-Aug-05		4-Sep-05		20		0		0.0073117687

		2005		36		4		5-Sep-05		11-Sep-05		25		0		0.0050105041

		2005		37		5		12-Sep-05		18-Sep-05		20		0		0.0062409385

		2005		38		5		19-Sep-05		25-Sep-05		20.4		2.8141058827		0.0056635137

		2005		39		5		26-Sep-05		2-Oct-05		20		0		0.0040717802

		2005		40		5		3-Oct-05		9-Oct-05		20		0		0.0069779351

		2005		41		5		10-Oct-05		16-Oct-05		20		0		0.005417416

		2005		42		5		17-Oct-05		23-Oct-05		20		0		0.0143045363

		2005		43		5		24-Oct-05		30-Oct-05		20.2		2		0.010579368

		2005		44		5		31-Oct-05		6-Nov-05		20		0		0.0050020814

		2005		45		5		7-Nov-05		13-Nov-05		20		0		0.0044597613

		2005		46		5		14-Nov-05		20-Nov-05		20		0		0.0048819905

		2005		47		4		21-Nov-05		27-Nov-05		25.75		5.5675375838		0.0061645097

		2005		48		5		28-Nov-05		4-Dec-05		20		0		0.0068875499

		2005		49		5		5-Dec-05		11-Dec-05		20		0		0.0030234617

		2005		50		5		12-Dec-05		18-Dec-05		20.6		4.4540300671		0.0048102326

		2005		51		5		19-Dec-05		25-Dec-05		20		0		0.0053618889

		2005		52		4		26-Dec-05		1-Jan-06		25.5		3.5176323534		0.0096022449

		2006		1		4		2-Jan-06		8-Jan-06		25		0		0.0038588749

		2006		2		5		9-Jan-06		15-Jan-06		20		0		0.0038804314

		2006		3		4		16-Jan-06		22-Jan-06		25		0		0.0105710645

		2006		4		5		23-Jan-06		29-Jan-06		20.6		3.42893216		0.0040486711

		2006		5		5		30-Jan-06		5-Feb-06		20		0		0.0045171609

		2006		6		5		6-Feb-06		12-Feb-06		20		0		0.0063078761

		2006		7		5		13-Feb-06		19-Feb-06		20		0		0.0056674452

		2006		8		4		20-Feb-06		26-Feb-06		25		0		0.0047124022

		2006		9		5		27-Feb-06		5-Mar-06		22.6		6.7599533798		0.0070770969

		2006		10		5		6-Mar-06		12-Mar-06		20		0		0.0046069426

		2006		11		5		13-Mar-06		19-Mar-06		20.6		3.42893216		0.0044944708

		2006		12		5		20-Mar-06		26-Mar-06		20		0		0.0044643262

		2006		13		5		27-Mar-06		2-Apr-06		20.2		2		0.0055280678

		2006		14		5		3-Apr-06		9-Apr-06		20		0		0.0065145597

		2006		15		4		10-Apr-06		16-Apr-06		26.25		5.4760728389		0.0041622845

		2006		16		5		17-Apr-06		23-Apr-06		20.4		2.8141058827		0.0078253467

		2006		17		5		24-Apr-06		30-Apr-06		21		4.3808582712		0.0038489003

		2006		18		5		1-May-06		7-May-06		20		0		0.0056410399

		2006		19		5		8-May-06		14-May-06		20.6		4.4540300671		0.0070196832

		2006		20		5		15-May-06		21-May-06		20		0		0.0077595497

		2006		21		5		22-May-06		28-May-06		20		0		0.0104551688

		2006		22		4		29-May-06		4-Jun-06		25.5		3.5176323534		0.0133763322

		2006		23		5		5-Jun-06		11-Jun-06		20		0		0.0054163223

		2006		24		5		12-Jun-06		18-Jun-06		20		0		0.0129477896

		2006		25		5		19-Jun-06		25-Jun-06		20		0		0.0057505164

		2006		26		5		26-Jun-06		2-Jul-06		20		0		0.0114515002

		2006		27		4		3-Jul-06		9-Jul-06		25		0		0.0052192452

		2006		28		5		10-Jul-06		16-Jul-06		20		0		0.0069978403

		2006		29		5		17-Jul-06		23-Jul-06		20.8		3.9389277113		0.0127160824

		2006		30		5		24-Jul-06		30-Jul-06		20		0		0.0065950527

		2006		31		5		31-Jul-06		6-Aug-06		20		0		0.0040695607

		2006		32		5		7-Aug-06		13-Aug-06		20.4		2.8141058827		0.003934087

		2006		33		5		14-Aug-06		20-Aug-06		20		0		0.0064937745

		2006		34		5		21-Aug-06		27-Aug-06		20		0		0.0035994707

		2006		35		5		28-Aug-06		3-Sep-06		20		0		0.002322016

		2006		36		4		4-Sep-06		10-Sep-06		25		0		0.0060260015

		2006		37		5		11-Sep-06		17-Sep-06		20		0		0.0044109476

		2006		38		5		18-Sep-06		24-Sep-06		20		0		0.0059384942

		2006		39		5		25-Sep-06		1-Oct-06		20		0		0.0043193537

		2006		40		5		2-Oct-06		8-Oct-06		20		0		0.0054698548

		2006		41		5		9-Oct-06		15-Oct-06		20		0		0.004325103

		2006		42		5		16-Oct-06		22-Oct-06		20.4		4		0.0034712534

		2006		43		5		23-Oct-06		29-Oct-06		20		0		0.0052205696

		2006		44		5		30-Oct-06		5-Nov-06		20		0		0.0068274148

		2006		45		5		6-Nov-06		12-Nov-06		21.2		4.7736651315		0.0033736536

		2006		46		5		13-Nov-06		19-Nov-06		20.8		3.9389277113		0.0025376139

		2006		47		4		20-Nov-06		26-Nov-06		26		4.9236596392		0.0074014112

		2006		48		5		27-Nov-06		3-Dec-06		20		0		0.0051648515

		2006		49		5		4-Dec-06		10-Dec-06		20		0		0.0031776188

		2006		50		5		11-Dec-06		17-Dec-06		20		0		0.0044771318

		2006		51		5		18-Dec-06		24-Dec-06		20		0		0.0040121674

		2006		52		4		25-Dec-06		31-Dec-06		25		0		0.0049311784

		2007		1		3		1-Jan-07		7-Jan-07		33.33		1.43E-14		0.004545314

		2007		2		5		8-Jan-07		14-Jan-07		20		0		0.0028354499

		2007		3		4		15-Jan-07		21-Jan-07		25		0		0.003473048

		2007		4		5		22-Jan-07		28-Jan-07		20		0		0.0073271675

		2007		5		5		29-Jan-07		4-Feb-07		20		0		0.0032001677

		2007		6		5		5-Feb-07		11-Feb-07		20		0		0.003429639

		2007		7		5		12-Feb-07		18-Feb-07		29.2		10.0181653192		0.0038409009

		2007		8		4		19-Feb-07		25-Feb-07		25.25		2.5		0.0012206657

		2007		9		5		26-Feb-07		4-Mar-07		20		0		0.0153212688

		2007		10		5		5-Mar-07		11-Mar-07		20		0		0.0069163466

		2007		11		5		12-Mar-07		18-Mar-07		20.2		2		0.0123642609

		2007		12		5		19-Mar-07		25-Mar-07		20.4		2.8141058827		0.0071472564

		2007		13		5		26-Mar-07		1-Apr-07		20.4		2.8141058827		0.0051987542

		2007		14		4		2-Apr-07		8-Apr-07		25		0		0.0039707919

		2007		15		5		9-Apr-07		15-Apr-07		20		0		0.0063523286

		2007		16		5		16-Apr-07		22-Apr-07		20.2		2		0.0045314411

		2007		17		5		23-Apr-07		29-Apr-07		20.4		2.8141058827		0.0064058069

		2007		18		5		30-Apr-07		6-May-07		20		0		0.0017845153

		2007		19		5		7-May-07		13-May-07		20		0		0.0086747961

		2007		20		5		14-May-07		20-May-07		20		0		0.0044744164

		2007		21		5		21-May-07		27-May-07		20.4		2.8141058827		0.0055844674

		2007		22		4		28-May-07		3-Jun-07		25		0		0.0033228902

		2007		23		5		4-Jun-07		10-Jun-07		20		0		0.0108762974

		2007		24		5		11-Jun-07		17-Jun-07		20		0		0.0095876303

		2007		25		5		18-Jun-07		24-Jun-07		20		0		0.0088107901

		2007		26		5		25-Jun-07		1-Jul-07		20.2		2		0.0064313468

		2007		27		4		2-Jul-07		8-Jul-07		25		0		0.0016384733

		2007		28		5		9-Jul-07		15-Jul-07		20		0		0.0120409072

		2007		29		5		16-Jul-07		22-Jul-07		20.2		2		0.0069582148

		2007		30		5		23-Jul-07		29-Jul-07		20		0		0.0153340952

		2007		31		5		30-Jul-07		5-Aug-07		20.6		3.42893216		0.019525356

		2007		32		5		6-Aug-07		12-Aug-07		20		0		0.0167245883

		2007		33		5		13-Aug-07		19-Aug-07		20		0		0.0167804414

		2007		34		5		20-Aug-07		26-Aug-07		20		0		0.0086580721

		2007		35		5		27-Aug-07		2-Sep-07		20		0		0.0175924634

		2007		36		4		3-Sep-07		9-Sep-07		25		0		0.0096564904

		2007		37		5		10-Sep-07		16-Sep-07		20		0		0.0074490739

		2007		38		5		17-Sep-07		23-Sep-07		20		0		0.0142258646

		2007		39		5		24-Sep-07		30-Sep-07		20		0		0.0062197146

		2007		40		5		1-Oct-07		7-Oct-07		20		0		0.0055607445

		2007		41		5		8-Oct-07		14-Oct-07		20		0		0.0068336845

		2007		42		5		15-Oct-07		21-Oct-07		20.2		2		0.0120512384

		2007		43		5		22-Oct-07		28-Oct-07		20		0		0.0067369078

		2007		44		5		29-Oct-07		4-Nov-07		20		0		0.0141106472

		2007		45		5		5-Nov-07		11-Nov-07		20		0		0.0155984263

		2007		46		5		12-Nov-07		18-Nov-07		20.2		2		0.018599386

		2007		47		4		19-Nov-07		25-Nov-07		25		0		0.0185031306

		2007		48		5		26-Nov-07		2-Dec-07		20		0		0.0132035404

		2007		49		5		3-Dec-07		9-Dec-07		28.4		9.920899275		0.009777469

		2007		50		5		10-Dec-07		16-Dec-07		20		0		0.0129025934

		2007		51		5		17-Dec-07		23-Dec-07		20		0		0.0064576255

		2007		52		4		24-Dec-07		30-Dec-07		25		0		0.0074207043

		2008		1		4		31-Dec-07		6-Jan-08		25		0		0.0130699766

		2008		2		5		7-Jan-08		13-Jan-08		20		0		0.0149428935

		2008		3		5		14-Jan-08		20-Jan-08		20		0		0.0111468659

		2008		4		4		21-Jan-08		27-Jan-08		25		0		0.0167629757

		2008		5		5		28-Jan-08		3-Feb-08		20		0		0.0113857086

		2008		6		5		4-Feb-08		10-Feb-08		20		0		0.0161397467

		2008		7		5		11-Feb-08		17-Feb-08		20		0		0.0101090911

		2008		8		4		18-Feb-08		24-Feb-08		25		0		0.0117604535

		2008		9		5		25-Feb-08		2-Mar-08		20		0		0.0132695098

		2008		10		5		3-Mar-08		9-Mar-08		20		0		0.0106365165

		2008		11		5		10-Mar-08		16-Mar-08		20		0		0.0221230768

		2008		12		4		17-Mar-08		23-Mar-08		25		0		0.0279400176

		2008		13		5		24-Mar-08		30-Mar-08		20		0		0.0075631113

		2008		14		5		31-Mar-08		6-Apr-08		21.4		5.8637733912		0.0156416803

		2008		15		5		7-Apr-08		13-Apr-08		20.2		2		0.0091215504

		2008		16		5		14-Apr-08		20-Apr-08		20		0		0.0107472821

		2008		17		5		21-Apr-08		27-Apr-08		27.6		10.1623189909		0.0064033131

		2008		18		5		28-Apr-08		4-May-08		40		0		0.0091839049

		2008		19		5		5-May-08		11-May-08		20		0		0.0119352148

		2008		20		5		12-May-08		18-May-08		20		0		0.0043671534

		2008		21		5		19-May-08		25-May-08		20		0		0.0100812321

		2008		22		4		26-May-08		1-Jun-08		25.5		3.5176323534		0.0072513235

		2008		23		5		2-Jun-08		8-Jun-08		20.2		2		0.0182423223

		2008		24		5		9-Jun-08		15-Jun-08		20		0		0.0115081491

		2008		25		5		16-Jun-08		22-Jun-08		20		0		0.0087701857

		2008		26		5		23-Jun-08		29-Jun-08		20		0		0.0139152266

		2008		27		4		30-Jun-08		6-Jul-08		25		0		0.0100779105

		2008		28		5		7-Jul-08		13-Jul-08		20		0		0.0157942192

		2008		29		5		14-Jul-08		20-Jul-08		20		0		0.0136569229

		2008		30		5		21-Jul-08		27-Jul-08		20		0		0.0160361976

		2008		31		5		28-Jul-08		3-Aug-08		20.4		2.8141058827		0.0163254723

		2008		32		5		4-Aug-08		10-Aug-08		20		0		0.01841783

		2008		33		5		11-Aug-08		17-Aug-08		20.8		3.9389277113		0.0093309146

		2008		34		5		18-Aug-08		24-Aug-08		20.2		2		0.012596922

		2008		35		5		25-Aug-08		31-Aug-08		20		0		0.0110372105

		2008		36		4		1-Sep-08		7-Sep-08		25		0		0.0211658015

		2008		37		5		8-Sep-08		14-Sep-08		20		0		0.027487566

		2008		38		5		15-Sep-08		21-Sep-08		21.6		5.4531984869		0.0432478656

		2008		39		5		22-Sep-08		28-Sep-08		20		0		0.0435542851

		2008		40		5		29-Sep-08		5-Oct-08		20		0		0.0381020466

		2008		41		5		6-Oct-08		12-Oct-08		20		0		0.0733237721

		2008		42		5		13-Oct-08		19-Oct-08		20		0		0.0567279373

		2008		43		5		20-Oct-08		26-Oct-08		20		0		0.0270635003

		2008		44		5		27-Oct-08		2-Nov-08		20.4		2.8141058827		0.0451527373

		2008		45		5		3-Nov-08		9-Nov-08		21.6		5.4531984869		0.0437645774

		2008		46		5		10-Nov-08		16-Nov-08		20		0		0.0477362848

		2008		47		5		17-Nov-08		23-Nov-08		20.8		3.9389277113		0.0644200483

		2008		48		4		24-Nov-08		30-Nov-08		25.5		5		0.0566672833

		2008		49		5		1-Dec-08		7-Dec-08		20		0		0.0292464605

		2008		50		5		8-Dec-08		14-Dec-08		20		0		0.0180847192

		2008		51		5		15-Dec-08		21-Dec-08		20.2		2		0.029181571

		2008		52		4		22-Dec-08		28-Dec-08		25		0		0.0075401839

		2009		1		4		29-Dec-08		4-Jan-09		25		0		0.0155533833

		2009		2		5		5-Jan-09		11-Jan-09		20		0		0.0171381837

		2009		3		5		12-Jan-09		18-Jan-09		20		0		0.0271911908

		2009		4		4		19-Jan-09		25-Jan-09		25		0		0.0240868796

		2009		5		5		26-Jan-09		1-Feb-09		20		0		0.0266354052

		2009		6		5		2-Feb-09		8-Feb-09		20		0		0.0134465554

		2009		7		5		9-Feb-09		15-Feb-09		20.2		2		0.0273006356

		2009		8		4		16-Feb-09		22-Feb-09		27		6.8164981086		0.0145018996

		2009		9		5		23-Feb-09		1-Mar-09		20.2		2		0.0318913258

		2009		10		5		2-Mar-09		8-Mar-09		20		0		0.0241638987

		2009		11		5		9-Mar-09		15-Mar-09		20		0		0.0280010334

		2009		12		5		16-Mar-09		22-Mar-09		20.6		3.42893216		0.0358295248

		2009		13		5		23-Mar-09		29-Mar-09		20		0		0.0241837425

		2009		14		5		30-Mar-09		5-Apr-09		20		0		0.0132954554

		2009		15		4		6-Apr-09		12-Apr-09		25		0		0.0253837421

		2009		16		5		13-Apr-09		19-Apr-09		20		0		0.0252342436

		2009		17		5		20-Apr-09		26-Apr-09		20.2		2		0.0141619038

		2009		18		5		27-Apr-09		3-May-09		20.2		2		0.0155584367

		2009		19		5		4-May-09		10-May-09		20		0		0.0195347864

		2009		20		5		11-May-09		17-May-09		20		0		0.0216687269

		2009		21		5		18-May-09		24-May-09		20		0		0.0157422458

		2009		22		4		25-May-09		31-May-09		25		0		0.0193575727

		2009		23		5		1-Jun-09		7-Jun-09		20		0		0.0090817623

		2009		24		5		8-Jun-09		14-Jun-09		20.2		2		0.0121172763

		2009		25		5		15-Jun-09		21-Jun-09		20		0		0.0156788243

		2009		26		5		22-Jun-09		28-Jun-09		20		0		0.0086473562

		2009		27		4		29-Jun-09		5-Jul-09		25		0		0.0155982597

		2009		28		5		6-Jul-09		12-Jul-09		20.2		2		0.0160621595

		2009		29		5		13-Jul-09		19-Jul-09		20		0		0.0111687321

		2009		30		5		20-Jul-09		26-Jul-09		20.2		2		0.0094225759

		2009		31		5		27-Jul-09		2-Aug-09		20		0		0.0088741421

		2009		32		5		3-Aug-09		9-Aug-09		20		0		0.0076625564

		2009		33		5		10-Aug-09		16-Aug-09		20.4		2.8141058827		0.0147090156

		2009		34		5		17-Aug-09		23-Aug-09		20		0		0.006888261

		2009		35		5		24-Aug-09		30-Aug-09		20		0		0.0044263218

		2009		36		5		31-Aug-09		6-Sep-09		20		0		0.0143760328

		2009		37		4		7-Sep-09		13-Sep-09		25		0		0.0050361384

		2009		38		5		14-Sep-09		20-Sep-09		20		0		0.0075336229

		2009		39		5		21-Sep-09		27-Sep-09		22		6.6666666667		0.0120947159

		2009		40		5		28-Sep-09		4-Oct-09		20.6		3.42893216		0.0145246822

		2009		41		5		5-Oct-09		11-Oct-09		20		0		0.004207369

		2009		42		5		12-Oct-09		18-Oct-09		20		0		0.0100180225

		2009		43		5		19-Oct-09		25-Oct-09		20		0		0.0094310044

		2009		44		5		26-Oct-09		1-Nov-09		20		0		0.0202734188

		2009		45		5		2-Nov-09		8-Nov-09		20.8		3.9389277113		0.0102220061

		2009		46		5		9-Nov-09		15-Nov-09		20		0		0.009044649

		2009		47		5		16-Nov-09		22-Nov-09		20.4		2.8141058827		0.0096890024

		2009		48		4		23-Nov-09		29-Nov-09		25		0		0.0102271888

		2009		49		5		30-Nov-09		6-Dec-09		20		0		0.0077793036

		2009		50		5		7-Dec-09		13-Dec-09		20		0		0.00699903

		2009		51		5		14-Dec-09		20-Dec-09		20		0		0.0088929168

		2009		52		4		21-Dec-09		27-Dec-09		25		0		0.0017539378

		2009		53		4		28-Dec-09		3-Jan-10		25.75		4.2861651999		0.0108325379

		2010		1		5		4-Jan-10		10-Jan-10		20		0		0.0013346699

		2010		2		5		11-Jan-10		17-Jan-10		20		0		0.010423426

		2010		3		4		18-Jan-10		24-Jan-10		25		0		0.012050591

		2010		4		5		25-Jan-10		31-Jan-10		20		0		0.0108553346

		2010		5		5		1-Feb-10		7-Feb-10		20		0		0.0165964524

		2010		6		5		8-Feb-10		14-Feb-10		20		0		0.0092223498

		2010		7		4		15-Feb-10		21-Feb-10		25		0		0.003227178

		2010		8		5		22-Feb-10		28-Feb-10		20		0		0.0092293482

		2010		9		5		1-Mar-10		7-Mar-10		20.2		2		0.0057284733

		2010		10		5		8-Mar-10		14-Mar-10		20.4		2.8141058827		0.002109728

		2010		11		5		15-Mar-10		21-Mar-10		20		0		0.0052625923

		2010		12		5		22-Mar-10		28-Mar-10		20		0		0.0052187045

		2010		13		4		29-Mar-10		4-Apr-10		25		0		0.0055191197

		2010		14		5		5-Apr-10		11-Apr-10		20		0		0.0046072918

		2010		15		5		12-Apr-10		18-Apr-10		20		0		0.0101075606

		2010		16		5		19-Apr-10		25-Apr-10		20		0		0.0052536588

		2010		17		5		26-Apr-10		2-May-10		20.2		2		0.0173583338

		2010		18		5		3-May-10		9-May-10		20		0		0.0297461563

		2010		19		5		10-May-10		16-May-10		20		0		0.0125475535

		2010		20		5		17-May-10		23-May-10		20		0		0.0196625484

		2010		21		5		24-May-10		30-May-10		20		0		0.0195705491

		2010		22		4		31-May-10		6-Jun-10		25		0		0.0257431458

		2010		23		5		7-Jun-10		13-Jun-10		20		0		0.0137364049

		2010		24		5		14-Jun-10		20-Jun-10		40.4		2.8141058827		0.0107970431

		2010		25		5		21-Jun-10		27-Jun-10		20		0		0.0089640767

		2010		26		5		28-Jun-10		4-Jul-10		20.6		3.42893216		0.0138335335

		2010		27		4		5-Jul-10		11-Jul-10		25		0		0.0130696799

		2010		28		5		12-Jul-10		18-Jul-10		20.4		2.8141058827		0.0166985146

		2010		29		5		19-Jul-10		25-Jul-10		20		0		0.0128597169

		2010		30		5		26-Jul-10		1-Aug-10		20.6		4.4540300671		0.0114289884

		2010		31		5		2-Aug-10		8-Aug-10		20.2		2		0.005104065

		2010		32		5		9-Aug-10		15-Aug-10		20.6		3.42893216		0.0113271367

		2010		33		5		16-Aug-10		22-Aug-10		20		0		0.0105542506

		2010		34		5		23-Aug-10		29-Aug-10		20		0		0.0133583356

		2010		35		5		30-Aug-10		5-Sep-10		20		0		0.015093873

		2010		36		4		6-Sep-10		12-Sep-10		32.75		11.6205799678		0.0029487627

		2010		37		5		13-Sep-10		19-Sep-10		20.4		2.8141058827		0.0065979375

		2010		38		5		20-Sep-10		26-Sep-10		20.2		2		0.0119592935

		2010		39		5		27-Sep-10		3-Oct-10		20.6		3.42893216		0.0054798527

		2010		40		5		4-Oct-10		10-Oct-10		20.6		3.42893216		0.0092996552

		2010		41		5		11-Oct-10		17-Oct-10		20		0		0.0044698421

		2010		42		5		18-Oct-10		24-Oct-10		21		4.3808582712		0.0097348563

		2010		43		5		25-Oct-10		31-Oct-10		20		0		0.0015322867

		2010		44		5		1-Nov-10		7-Nov-10		20		0		0.0078944014

		2010		45		5		8-Nov-10		14-Nov-10		20		0		0.0062516842

		2010		46		5		15-Nov-10		21-Nov-10		20		0		0.0112713901

		2010		47		4		22-Nov-10		28-Nov-10		25		0		0.0124720114

		2010		48		5		29-Nov-10		5-Dec-10		20		0		0.0111020901

		2010		49		5		6-Dec-10		12-Dec-10		20.8		3.9389277113		0.0024900058

		2010		50		5		13-Dec-10		19-Dec-10		20		0		0.0040845858

		2010		51		4		20-Dec-10		26-Dec-10		25		0		0.0033251

		2010		52		5		27-Dec-10		2-Jan-11		20.2		2		0.0051195895

		2011		1		5		3-Jan-11		9-Jan-11		20.4		2.8141058827		0.0029974316

		2011		2		5		10-Jan-11		16-Jan-11		20		0		0.0043452931

		2011		3		4		17-Jan-11		23-Jan-11		25		0		0.0068826708

		2011		4		5		24-Jan-11		30-Jan-11		20.4		2.8141058827		0.010036375

		2011		5		5		31-Jan-11		6-Feb-11		20.8		3.9389277113		0.0071800981

		2011		6		5		7-Feb-11		13-Feb-11		20		0		0.0032242365

		2011		7		5		14-Feb-11		20-Feb-11		20.6		4.4540300671		0.010726845

		2011		8		4		21-Feb-11		27-Feb-11		25		0		0.0072940621

		2011		9		5		28-Feb-11		6-Mar-11		20		0		0.012621147

		2011		10		5		7-Mar-11		13-Mar-11		20		0		0.0112703746

		2011		11		5		14-Mar-11		20-Mar-11		20		0		0.015256551

		2011		12		5		21-Mar-11		27-Mar-11		20		0		0.0052128161

		2011		13		5		28-Mar-11		3-Apr-11		20		0		0.0039671862

		2011		14		5		4-Apr-11		10-Apr-11		20		0		0.0023987477

		2011		15		5		11-Apr-11		17-Apr-11		23		7.1774056257		0.0062430156

		2011		16		4		18-Apr-11		24-Apr-11		25		0		0.0061389406

		2011		17		5		25-Apr-11		1-May-11		20		0		0.0040458595

		2011		18		5		2-May-11		8-May-11		20		0		0.0061757086

		2011		19		5		9-May-11		15-May-11		20		0		0.0084572175

		2011		20		5		16-May-11		22-May-11		20		0		0.0081926921

		2011		21		5		23-May-11		29-May-11		22		7.2474307534		0.0040792063

		2011		22		4		30-May-11		5-Jun-11		25		0		0.0089819982

		2011		23		5		6-Jun-11		12-Jun-11		20.2		2		0.0078431086

		2011		24		5		13-Jun-11		19-Jun-11		20.4		2.8141058827		0.0112065805

		2011		25		5		20-Jun-11		26-Jun-11		20.2		2		0.0106097987

		2011		26		5		27-Jun-11		3-Jul-11		20.2		2		0.0061540048

		2011		27		4		4-Jul-11		10-Jul-11		25		0		0.0121565321

		2011		28		5		11-Jul-11		17-Jul-11		20		0		0.006106722

		2011		29		5		18-Jul-11		24-Jul-11		20		0		0.0094712444

		2011		30		5		25-Jul-11		31-Jul-11		20		0		0.0072669703

		2011		31		5		1-Aug-11		7-Aug-11		20		0		0.0314816545

		2011		32		5		8-Aug-11		14-Aug-11		20		0		0.0375901961

		2011		33		5		15-Aug-11		21-Aug-11		20		0		0.0190089734

		2011		34		5		22-Aug-11		28-Aug-11		20		0		0.0191151589

		2011		35		5		29-Aug-11		4-Sep-11		20		0		0.012232131

		2011		36		4		5-Sep-11		11-Sep-11		25		0		0.0237402669

		2011		37		5		12-Sep-11		18-Sep-11		20		0		0.0103876988

		2011		38		5		19-Sep-11		25-Sep-11		20.8		3.9389277113		0.0238210557

		2011		39		5		26-Sep-11		2-Oct-11		20		0		0.0190603472

		2011		40		5		3-Oct-11		9-Oct-11		21.6		5.4531984869		0.0153111868

		2011		41		5		10-Oct-11		16-Oct-11		20		0		0.013952623

		2011		42		5		17-Oct-11		23-Oct-11		20		0		0.0134580957

		2011		43		5		24-Oct-11		30-Oct-11		20		0		0.0238964312

		2011		44		5		31-Oct-11		6-Nov-11		20		0		0.0192092614

		2011		45		5		7-Nov-11		13-Nov-11		20		0		0.0226988935

		2011		46		5		14-Nov-11		20-Nov-11		23		7.1774056257		0.0109825543

		2011		47		4		21-Nov-11		27-Nov-11		25		0		0.0212468031

		2011		48		5		28-Nov-11		4-Dec-11		20.6		3.42893216		0.0184118429

		2011		49		5		5-Dec-11		11-Dec-11		21		4.3808582712		0.0151108043

		2011		50		5		12-Dec-11		18-Dec-11		40.2		2		0.007689275

		2011		51		5		19-Dec-11		25-Dec-11		21		4.3808582712		0.0116509415

		2011		52		4		26-Dec-11		1-Jan-12		25		0		0.0129672735

		2012		1		4		2-Jan-12		8-Jan-12		25		0		0.0024634816

		2012		2		5		9-Jan-12		15-Jan-12		20		0		0.0050169428

		2012		3		4		16-Jan-12		22-Jan-12		25		0		0.0049581738

		2012		4		5		23-Jan-12		29-Jan-12		20		0		0.0054013197

		2012		5		5		30-Jan-12		5-Feb-12		20		0		0.006693118

		2012		6		5		6-Feb-12		12-Feb-12		22.2		7.4643935934		0.004962319

		2012		7		5		13-Feb-12		19-Feb-12		20		0		0.0060091994

		2012		8		4		20-Feb-12		26-Feb-12		25		0		0.0031678945

		2012		9		5		27-Feb-12		4-Mar-12		20		0		0.0048970741

		2012		10		5		5-Mar-12		11-Mar-12		20		0		0.0098862171

		2012		11		5		12-Mar-12		18-Mar-12		20		0		0.0074508692

		2012		12		5		19-Mar-12		25-Mar-12		20.4		2.8141058827		0.0080634934

		2012		13		5		26-Mar-12		1-Apr-12		20		0		0.0050984499

		2012		14		4		2-Apr-12		8-Apr-12		25		0		0.0051332008

		2012		15		5		9-Apr-12		15-Apr-12		20		0		0.0130402714

		2012		16		5		16-Apr-12		22-Apr-12		20.2		2		0.0094871539

		2012		17		5		23-Apr-12		29-Apr-12		20		0		0.0063650749

		2012		18		5		30-Apr-12		6-May-12		20		0		0.0083439782

		2012		19		5		7-May-12		13-May-12		20		0		0.0049977828

		2012		20		5		14-May-12		20-May-12		20.6		3.42893216		0.0115540381

		2012		21		5		21-May-12		27-May-12		21		4.3808582712		0.0050076922

		2012		22		4		28-May-12		3-Jun-12		25		0		0.0116110325

		2012		23		5		4-Jun-12		10-Jun-12		20		0		0.0128984976

		2012		24		5		11-Jun-12		17-Jun-12		21		4.3808582712		0.008083835

		2012		25		5		18-Jun-12		24-Jun-12		20		0		0.0141922801

		2012		26		5		25-Jun-12		1-Jul-12		20		0		0.0102477218

		2012		27		4		2-Jul-12		8-Jul-12		25		0		0.0065860661

		2012		28		5		9-Jul-12		15-Jul-12		20		0		0.0095462495

		2012		29		5		16-Jul-12		22-Jul-12		20.2		2		0.0084776009

		2012		30		5		23-Jul-12		29-Jul-12		20.4		2.8141058827		0.0120405318

		2012		31		5		30-Jul-12		5-Aug-12		20.4		4		0.0104356018

		2012		32		5		6-Aug-12		12-Aug-12		20.6		3.42893216		0.002391563

		2012		33		5		13-Aug-12		19-Aug-12		20.2		2		0.0029635968

		2012		34		5		20-Aug-12		26-Aug-12		20		0		0.0053324405

		2012		35		5		27-Aug-12		2-Sep-12		20		0		0.0046554314

		2012		36		4		3-Sep-12		9-Sep-12		25		0		0.0114335697

		2012		37		5		10-Sep-12		16-Sep-12		20		0		0.0071161573

		2012		38		5		17-Sep-12		23-Sep-12		20		0		0.0012845787

		2012		39		5		24-Sep-12		30-Sep-12		20		0		0.0078947582

		2012		40		5		1-Oct-12		7-Oct-12		20		0		0.0040221397

		2012		41		5		8-Oct-12		14-Oct-12		20		0		0.00684227

		2012		42		5		15-Oct-12		21-Oct-12		20		0		0.0100353104

		2012		43		5		22-Oct-12		28-Oct-12		20		0		0.0067895573

		2012		44		3		29-Oct-12		4-Nov-12		33.33		1.43E-14		0.0101794753

		2012		45		5		5-Nov-12		11-Nov-12		20		0		0.0127348214

		2012		46		5		12-Nov-12		18-Nov-12		20		0		0.0124324219

		2012		47		4		19-Nov-12		25-Nov-12		25		0		0.0065624581

		2012		48		5		26-Nov-12		2-Dec-12		20		0		0.0056675326

		2012		49		5		3-Dec-12		9-Dec-12		20		0		0.0020427048

		2012		50		5		10-Dec-12		16-Dec-12		20		0		0.0075117384

		2012		51		5		17-Dec-12		23-Dec-12		20		0		0.0088297173

		2012		52		4		24-Dec-12		30-Dec-12		25		0		0.0119749434

		2013		1		4		31-Dec-12		6-Jan-13		25		0		0.0130919058

		2013		2		5		7-Jan-13		13-Jan-13		20		0		0.0041397291

		2013		3		5		14-Jan-13		20-Jan-13		20		0		0.0022595099

		2013		4		4		21-Jan-13		27-Jan-13		25		0		0.0030933423

		2013		5		5		28-Jan-13		3-Feb-13		20		0		0.0083778861

		2013		6		5		4-Feb-13		10-Feb-13		20		0		0.0050783806

		2013		7		5		11-Feb-13		17-Feb-13		22		6.0302268916		0.0032087288

		2013		8		4		18-Feb-13		24-Feb-13		25		0		0.0116872089

		2013		9		5		25-Feb-13		3-Mar-13		20		0		0.0050340285

		2013		10		5		4-Mar-13		10-Mar-13		20		0		0.0033370707

		2013		11		5		11-Mar-13		17-Mar-13		20		0		0.0041977061

		2013		12		5		18-Mar-13		24-Mar-13		20		0		0.0067434278

		2013		13		4		25-Mar-13		31-Mar-13		25		0		0.0053432608

		2013		14		5		1-Apr-13		7-Apr-13		20		0		0.007302034

		2013		15		5		8-Apr-13		14-Apr-13		20		0		0.0133258766

		2013		16		5		15-Apr-13		21-Apr-13		20		0		0.0116836067

		2013		17		5		22-Apr-13		28-Apr-13		20		0		0.0050146835

		2013		18		5		29-Apr-13		5-May-13		20		0		0.0079130427

		2013		19		5		6-May-13		12-May-13		20		0		0.0037578325

		2013		20		5		13-May-13		19-May-13		20		0		0.0067248299

		2013		21		5		20-May-13		26-May-13		20		0		0.005431639

		2013		22		4		27-May-13		2-Jun-13		25		0		0.009499617

		2013		23		5		3-Jun-13		9-Jun-13		20		0		0.0106864789

		2013		24		5		10-Jun-13		16-Jun-13		20		0		0.0109634794

		2013		25		5		17-Jun-13		23-Jun-13		20		0		0.0133735052

		2013		26		5		24-Jun-13		30-Jun-13		27		9.5874497088		0.0056606426

		2013		27		4		1-Jul-13		7-Jul-13		25		0		0.0048330219

		2013		28		5		8-Jul-13		14-Jul-13		20		0		0.0053969683

		2013		29		5		15-Jul-13		21-Jul-13		20		0		0.0032207911

		2013		30		5		22-Jul-13		28-Jul-13		20		0		0.0028261732

		2013		31		5		29-Jul-13		4-Aug-13		20.4		2.8141058827		0.0056410975

		2013		32		5		5-Aug-13		11-Aug-13		20		0		0.0037077673

		2013		33		5		12-Aug-13		18-Aug-13		20		0		0.0061643744

		2013		34		5		19-Aug-13		25-Aug-13		20		0		0.0060265842

		2013		35		5		26-Aug-13		1-Sep-13		20.4		2.8141058827		0.0082689285

		2013		36		4		2-Sep-13		8-Sep-13		25		0		0.0049211521

		2013		37		5		9-Sep-13		15-Sep-13		20		0		0.0040823167

		2013		38		5		16-Sep-13		22-Sep-13		20		0		0.0077656977

		2013		39		5		23-Sep-13		29-Sep-13		21.2		4.7736651315		0.0035657593

		2013		40		5		30-Sep-13		6-Oct-13		20		0		0.0081480073

		2013		41		5		7-Oct-13		13-Oct-13		20		0		0.0122038047

		2013		42		5		14-Oct-13		20-Oct-13		22.6		6.7599533798		0.0078542608

		2013		43		5		21-Oct-13		27-Oct-13		20.2		2		0.0040903997

		2013		44		5		28-Oct-13		3-Nov-13		20.4		2.8141058827		0.0047072743

		2013		45		5		4-Nov-13		10-Nov-13		20		0		0.0097409581

		2013		46		5		11-Nov-13		17-Nov-13		20.2		2		0.0050274518

		2013		47		5		18-Nov-13		24-Nov-13		20		0		0.0050412018

		2013		48		4		25-Nov-13		1-Dec-13		25		0		0.002161907

		2013		49		5		2-Dec-13		8-Dec-13		20.4		4		0.0062369227

		2013		50		5		9-Dec-13		15-Dec-13		20		0		0.0064060573

		2013		51		5		16-Dec-13		22-Dec-13		20		0		0.0075600815

		2013		52		4		23-Dec-13		29-Dec-13		25		0		0.0024716233

		2014		1		4		30-Dec-13		5-Jan-14		25		0		0.0053568497

		2014		2		5		6-Jan-14		12-Jan-14		20.8		3.9389277113		0.0070527177

		2014		3		5		13-Jan-14		19-Jan-14		20		0		0.0057219877

		2014		4		4		20-Jan-14		26-Jan-14		25		0		0.0092054715

		2014		5		5		27-Jan-14		2-Feb-14		20		0		0.0136236843

		2014		6		5		3-Feb-14		9-Feb-14		20.8		3.9389277113		0.006666574

		2014		7		5		10-Feb-14		16-Feb-14		20		0		0.004414329

		2014		8		4		17-Feb-14		23-Feb-14		25		0		0.0062526071

		2014		9		5		24-Feb-14		2-Mar-14		20.2		2		0.0047048913

		2014		10		5		3-Mar-14		9-Mar-14		21		5.9458839001		0.0066330483

		2014		11		5		10-Mar-14		16-Mar-14		20		0		0.0078236193

		2014		12		5		17-Mar-14		23-Mar-14		20		0		0.0062877059

		2014		13		5		24-Mar-14		30-Mar-14		20		0		0.005984134

		2014		14		5		31-Mar-14		6-Apr-14		20		0		0.0085358556

		2014		15		5		7-Apr-14		13-Apr-14		20		0		0.0134433488

		2014		16		4		14-Apr-14		20-Apr-14		25		0		0.0039140473

		2014		17		5		21-Apr-14		27-Apr-14		20		0		0.0050176797

		2014		18		5		28-Apr-14		4-May-14		20		0		0.002431692

		2014		19		5		5-May-14		11-May-14		20		0		0.0071011793

		2014		20		5		12-May-14		18-May-14		20		0		0.0057462475

		2014		21		5		19-May-14		25-May-14		20		0		0.0056364711

		2014		22		4		26-May-14		1-Jun-14		25		0		0.0027221894

		2014		23		5		2-Jun-14		8-Jun-14		20		0		0.002801227

		2014		24		5		9-Jun-14		15-Jun-14		20		0		0.0040029583

		2014		25		5		16-Jun-14		22-Jun-14		20.6		3.42893216		0.0030019919

		2014		26		5		23-Jun-14		29-Jun-14		20		0		0.0041961196

		2014		27		4		30-Jun-14		6-Jul-14		25		0		0.0048469163

		2014		28		5		7-Jul-14		13-Jul-14		20		0		0.0053417212

		2014		29		5		14-Jul-14		20-Jul-14		20		0		0.0082479209

		2014		30		5		21-Jul-14		27-Jul-14		20		0		0.0035577734

		2014		31		5		28-Jul-14		3-Aug-14		20		0		0.0100643961

		2014		32		5		4-Aug-14		10-Aug-14		20		0		0.0081331719

		2014		33		5		11-Aug-14		17-Aug-14		20		0		0.0043260672

		2014		34		5		18-Aug-14		24-Aug-14		20.2		2		0.0028141641

		2014		35		5		25-Aug-14		31-Aug-14		20		0		0.0018908444

		2014		36		4		1-Sep-14		7-Sep-14		25		0		0.0035420421

		2014		37		5		8-Sep-14		14-Sep-14		20		0		0.0044200347

		2014		38		5		15-Sep-14		21-Sep-14		20		0		0.0059334963

		2014		39		5		22-Sep-14		28-Sep-14		20		0		0.0103172818

		2014		40		5		29-Sep-14		5-Oct-14		20		0		0.008699637

		2014		41		5		6-Oct-14		12-Oct-14		20		0		0.0152948705

		2014		42		5		13-Oct-14		19-Oct-14		20		0		0.0081758171

		2014		43		5		20-Oct-14		26-Oct-14		20		0		0.0106405634

		2014		44		5		27-Oct-14		2-Nov-14		20		0		0.0062835101

		2014		45		5		3-Nov-14		9-Nov-14		20		0		0.0033179064

		2014		46		5		10-Nov-14		16-Nov-14		20		0		0.0005927643

		2014		47		5		17-Nov-14		23-Nov-14		20		0		0.0027588853

		2014		48		4		24-Nov-14		30-Nov-14		25		0		0.0039837785

		2014		49		5		1-Dec-14		7-Dec-14		20		0		0.0052333602

		2014		50		5		8-Dec-14		14-Dec-14		20		0		0.0094380825

		2014		51		5		15-Dec-14		21-Dec-14		20.4		2.8141058827		0.0131797392

		2014		52		4		22-Dec-14		28-Dec-14		25		0		0.0014601988

		2015		1		4		29-Dec-14		4-Jan-15		25		0		0.0077880781

		2015		2		5		5-Jan-15		11-Jan-15		20		0		0.0128670847

		2015		3		5		12-Jan-15		18-Jan-15		20		0		0.0087407796

		2015		4		4		19-Jan-15		25-Jan-15		25		0		0.0085079939

		2015		5		5		26-Jan-15		1-Feb-15		26.6		9.4516312525		0.013509576

		2015		6		5		2-Feb-15		8-Feb-15		20		0		0.0090157273

		2015		7		5		9-Feb-15		15-Feb-15		20		0		0.0047518419

		2015		8		4		16-Feb-15		22-Feb-15		25.25		2.5		0.0033528254

		2015		9		5		23-Feb-15		1-Mar-15		20.2		2		0.0036652218

		2015		10		5		2-Mar-15		8-Mar-15		22.6		6.7599533798		0.0069874204

		2015		11		5		9-Mar-15		15-Mar-15		20		0		0.0129503225

		2015		12		5		16-Mar-15		22-Mar-15		20		0		0.0077440665

		2015		13		5		23-Mar-15		29-Mar-15		20		0		0.0099642556

		2015		14		4		30-Mar-15		5-Apr-15		25		0		0.0070195411

		2015		15		5		6-Apr-15		12-Apr-15		20.2		2		0.004266844

		2015		16		5		13-Apr-15		19-Apr-15		20		0		0.0077564398

		2015		17		5		20-Apr-15		26-Apr-15		22		6.0302268916		0.003622881

		2015		18		5		27-Apr-15		3-May-15		20		0		0.0079149482

		2015		19		5		4-May-15		10-May-15		20		0		0.0097069893

		2015		20		5		11-May-15		17-May-15		20		0		0.0052010016

		2015		21		5		18-May-15		24-May-15		20.8		3.9389277113		0.0047605387

		2015		22		4		25-May-15		31-May-15		25		0		0.0064811517

		2015		23		5		1-Jun-15		7-Jun-15		20		0		0.0043817644

		2015		24		5		8-Jun-15		14-Jun-15		20		0		0.0073483284

		2015		25		5		15-Jun-15		21-Jun-15		20		0		0.0057377301

		2015		26		5		22-Jun-15		28-Jun-15		20.2		2		0.0088581793

		2015		27		4		29-Jun-15		5-Jul-15		25		0		0.0045691065

		2015		28		5		6-Jul-15		12-Jul-15		20		0		0.0117427284

		2015		29		5		13-Jul-15		19-Jul-15		20		0		0.003500331

		2015		30		5		20-Jul-15		26-Jul-15		20		0		0.0031058272

		2015		31		5		27-Jul-15		2-Aug-15		20.2		2		0.0066124624

		2015		32		5		3-Aug-15		9-Aug-15		20		0		0.0078082726

		2015		33		5		10-Aug-15		16-Aug-15		20.2		2		0.0058496767

		2015		34		5		17-Aug-15		23-Aug-15		20		0		0.0157915884

		2015		35		5		24-Aug-15		30-Aug-15		20		0		0.0221658713

		2015		36		5		31-Aug-15		6-Sep-15		20		0		0.0228216487

		2015		37		4		7-Sep-15		13-Sep-15		26.25		5.4760728389		0.0089994454

		2015		38		5		14-Sep-15		20-Sep-15		20		0		0.0114068321

		2015		39		5		21-Sep-15		27-Sep-15		20.4		4		0.0106454187

		2015		40		5		28-Sep-15		4-Oct-15		20		0		0.0086643788

		2015		41		5		5-Oct-15		11-Oct-15		20.6		3.42893216		0.0052458717

		2015		42		5		12-Oct-15		18-Oct-15		20		0		0.0085834393

		2015		43		5		19-Oct-15		25-Oct-15		20		0		0.0095560112

		2015		44		5		26-Oct-15		1-Nov-15		20		0		0.0080355413

		2015		45		5		2-Nov-15		8-Nov-15		20.4		2.8141058827		0.0047227647

		2015		46		5		9-Nov-15		15-Nov-15		20		0		0.0114771314

		2015		47		5		16-Nov-15		22-Nov-15		20		0		0.0074838811

		2015		48		4		23-Nov-15		29-Nov-15		25		0		0.0026645452

		2015		49		5		30-Nov-15		6-Dec-15		20		0		0.0150518023

		2015		50		5		7-Dec-15		13-Dec-15		20.6		3.42893216		0.0096214776

		2015		51		5		14-Dec-15		20-Dec-15		20.4		2.8141058827		0.0152592407

		2015		52		4		21-Dec-15		27-Dec-15		25		0		0.0073377294

		2015		53		4		28-Dec-15		3-Jan-16		25		0		0.011187052

		2016		1		5		4-Jan-16		10-Jan-16		20		0		0.0107718189

		2016		2		5		11-Jan-16		17-Jan-16		20		0		0.0183834105

		2016		3		4		18-Jan-16		24-Jan-16		25		0		0.0164883474

		2016		4		5		25-Jan-16		31-Jan-16		20		0		0.0135294074

		2016		5		5		1-Feb-16		7-Feb-16		20.4		2.8141058827		0.0114612584

		2016		6		5		8-Feb-16		14-Feb-16		21.2		4.7736651315		0.0131776734

		2016		7		4		15-Feb-16		21-Feb-16		25		0		0.0104257218

		2016		8		5		22-Feb-16		28-Feb-16		20		0		0.0095479431

		2016		9		5		29-Feb-16		6-Mar-16		22.8		8.5374989832		0.0093143423

		2016		10		5		7-Mar-16		13-Mar-16		20		0		0.0100429681

		2016		11		5		14-Mar-16		20-Mar-16		20		0		0.0034919317

		2016		12		4		21-Mar-16		27-Mar-16		25		0		0.0031405603

		2016		13		5		28-Mar-16		3-Apr-16		20		0		0.0052449159

		2016		14		5		4-Apr-16		10-Apr-16		20		0		0.0093009744

		2016		15		5		11-Apr-16		17-Apr-16		21.8		7.0180143383		0.0051868703

		2016		16		5		18-Apr-16		24-Apr-16		20		0		0.0031029399

		2016		17		5		25-Apr-16		1-May-16		21.2		4.7736651315		0.0066453971

		2016		18		5		2-May-16		8-May-16		20		0		0.0049481446

		2016		19		5		9-May-16		15-May-16		20		0		0.0101341524

		2016		20		5		16-May-16		22-May-16		20		0		0.005640032

		2016		21		5		23-May-16		29-May-16		20		0		0.0059342757

		2016		22		4		30-May-16		5-Jun-16		25		0		0.0033086429

		2016		23		5		6-Jun-16		12-Jun-16		20		0		0.0055875936

		2016		24		5		13-Jun-16		19-Jun-16		22.4		6.5319726474		0.003866504

		2016		25		5		20-Jun-16		26-Jun-16		20.2		2		0.0195558506

		2016		26		5		27-Jun-16		3-Jul-16		20.2		2		0.0106927457

		2016		27		4		4-Jul-16		10-Jul-16		25		0		0.0067741244

		2016		28		5		11-Jul-16		17-Jul-16		20		0		0.0033419581

		2016		29		5		18-Jul-16		24-Jul-16		20		0		0.003967079

		2016		30		5		25-Jul-16		31-Jul-16		27.8		9.8041426		0.0014276644

		2016		31		5		1-Aug-16		7-Aug-16		20		0		0.0054888297

		2016		32		5		8-Aug-16		14-Aug-16		20		0		0.0029797257

		2016		33		5		15-Aug-16		21-Aug-16		20		0		0.0031037641

		2016		34		5		22-Aug-16		28-Aug-16		21		4.3808582712		0.0039606421

		2016		35		5		29-Aug-16		4-Sep-16		20.8		3.9389277113		0.0029309813

		2016		36		4		5-Sep-16		11-Sep-16		25.5		3.5176323534		0.0162666675

		2016		37		5		12-Sep-16		18-Sep-16		20		0		0.0089704465

		2016		38		5		19-Sep-16		25-Sep-16		20		0		0.0081444321

		2016		39		5		26-Sep-16		2-Oct-16		20.4		2.8141058827		0.0074278312

		2016		40		5		3-Oct-16		9-Oct-16		20		0		0.004323556

		2016		41		5		10-Oct-16		16-Oct-16		20		0		0.0054104095

		2016		42		5		17-Oct-16		23-Oct-16		20		0		0.0031589095

		2016		43		5		24-Oct-16		30-Oct-16		20.4		2.8141058827		0.0014528021

		2016		44		5		31-Oct-16		6-Nov-16		22		6.6666666667		0.0121812042

		2016		45		5		7-Nov-16		13-Nov-16		20		0		0.0048732951

		2016		46		5		14-Nov-16		20-Nov-16		20		0		0.0048023231

		2016		47		4		21-Nov-16		27-Nov-16		25		0		0.0039875435

		2016		48		5		28-Nov-16		4-Dec-16		20		0		0.0036987666

		2016		49		5		5-Dec-16		11-Dec-16		20		0		0.005336102

		2016		50		5		12-Dec-16		18-Dec-16		20		0		0.0056940293

		2016		51		5		19-Dec-16		25-Dec-16		20.4		2.8141058827		0.0026340094

		2016		52		4		26-Dec-16		1-Jan-17		25		0		0.0072471898

		2017		1		4		2-Jan-17		8-Jan-17		25		0		0.0041687429

		2017		2		5		9-Jan-17		15-Jan-17		20		0		0.0024900797

		2017		3		4		16-Jan-17		22-Jan-17		25		0		0.0033851074

		2017		4		5		23-Jan-17		29-Jan-17		23.6		8.7062035238		0.005805175

		2017		5		5		30-Jan-17		5-Feb-17		20.6		3.42893216		0.0036362182

		2017		6		5		6-Feb-17		12-Feb-17		20.4		2.8141058827		0.0025373995

		2017		7		5		13-Feb-17		19-Feb-17		20.2		2		0.0027680205

		2017		8		4		20-Feb-17		26-Feb-17		25		0		0.0011192908

		2017		9		5		27-Feb-17		5-Mar-17		20		0		0.0076743815

		2017		10		5		6-Mar-17		12-Mar-17		20.6		3.42893216		0.0025022419

		2017		11		5		13-Mar-17		19-Mar-17		21		4.3808582712		0.0047285713

		2017		12		5		20-Mar-17		26-Mar-17		21.4		5.8637733912		0.0056071663

		2017		13		5		27-Mar-17		2-Apr-17		20		0		0.0038403936

		2017		14		5		3-Apr-17		9-Apr-17		20		0		0.0019003616

		2017		15		4		10-Apr-17		16-Apr-17		25		0		0.0066724383

		2017		16		5		17-Apr-17		23-Apr-17		20.4		2.8141058827		0.0065365801

		2017		17		5		24-Apr-17		30-Apr-17		20		0		0.0030406639

		2017		18		5		1-May-17		7-May-17		20		0		0.0019848465

		2017		19		5		8-May-17		14-May-17		20		0		0.0028112306

		2017		20		5		15-May-17		21-May-17		20.2		2		0.0102488794

		2017		21		5		22-May-17		28-May-17		20		0		0.0021441673

		2017		22		4		29-May-17		4-Jun-17		25		0		0.004058387

		2017		23		5		5-Jun-17		11-Jun-17		20		0		0.0016123291

		2017		24		5		12-Jun-17		18-Jun-17		20		0		0.0043594704

		2017		25		5		19-Jun-17		25-Jun-17		21.4		5.1286479995		0.0032135118

		2017		26		5		26-Jun-17		2-Jul-17		20		0		0.0074408146

		2017		27		4		3-Jul-17		9-Jul-17		25		0		0.0066384344

		2017		28		5		10-Jul-17		16-Jul-17		20		0		0.0033600372

		2017		29		5		17-Jul-17		23-Jul-17		20.6		3.42893216		0.0025758687

		2017		30		5		24-Jul-17		30-Jul-17		20.4		2.8141058827		0.001722905

		2017		31		5		31-Jul-17		6-Aug-17		20		0		0.0018440173

		2017		32		5		7-Aug-17		13-Aug-17		20.2		2		0.0088406882

		2017		33		5		14-Aug-17		20-Aug-17		20.2		2		0.0071085209

		2017		34		5		21-Aug-17		27-Aug-17		20		0		0.0052122907

		2017		35		5		28-Aug-17		3-Sep-17		20		0		0.0052359284

		2017		36		4		4-Sep-17		10-Sep-17		25.5		3.5176323534		0.0055016873

		2017		37		5		11-Sep-17		17-Sep-17		20		0		0.0016288744

		2017		38		5		18-Sep-17		24-Sep-17		20		0		0.0019133972

		2017		39		5		25-Sep-17		1-Oct-17		20		0		0.0018254696

		2017		40		5		2-Oct-17		8-Oct-17		20		0		0.0029475943

		2017		41		5		9-Oct-17		15-Oct-17		20.2		2		0.001595811

		2017		42		5		16-Oct-17		22-Oct-17		22.6		7.8650229408		0.0032156101

		2017		43		5		23-Oct-17		29-Oct-17		20		0		0.004976948

		2017		44		5		30-Oct-17		5-Nov-17		20		0		0.0010709353

		2017		45		5		6-Nov-17		12-Nov-17		20		0		0.0020563549

		2017		46		5		13-Nov-17		19-Nov-17		20		0		0.0052678504

		2017		47		4		20-Nov-17		26-Nov-17		23.6		0		0.0033468052

		2017		48		5		27-Nov-17		3-Dec-17		20		0		0.0056089022

		2017		49		5		4-Dec-17		10-Dec-17		20		0		0.0035695129

		2017		50		5		11-Dec-17		17-Dec-17		20		0		0.0050558588

		2017		51		5		18-Dec-17		24-Dec-17		20		0		0.0018596184

		2017		52		4		25-Dec-17		31-Dec-17		25.25		2.5		0.0055153248

		2018		1		4		1-Jan-18		7-Jan-18		25		0		0.0024378155

		2018		2		5		8-Jan-18		14-Jan-18		21.6		5.4531984869		0.0046948993

		2018		3		4		15-Jan-18		21-Jan-18		25		0		0.0049156126

		2018		4		5		22-Jan-18		28-Jan-18		20		0		0.0066920293

		2018		5		5		29-Jan-18		4-Feb-18		20		0		0.0174934944

		2018		7		5		12-Feb-18		18-Feb-18		20.6		3.42893216		0.0234371613

		2018		8		4		19-Feb-18		25-Feb-18		25		0		0.008089819

		2018		9		5		26-Feb-18		4-Mar-18		20.8		5.6282117655		0.0097972143

		2018		10		5		5-Mar-18		11-Mar-18		20.2		2		0.0114340234

		2018		11		5		12-Mar-18		18-Mar-18		20.6		3.42893216		0.0074784189

		2018		12		5		19-Mar-18		25-Mar-18		20		0		0.0061587361

		2018		13		4		26-Mar-18		1-Apr-18		25		0		0.020857203

		2018		14		5		2-Apr-18		8-Apr-18		21		5.2223296787		0.0162841621

		2018		15		5		9-Apr-18		15-Apr-18		20		0		0.0142259861

		2018		16		5		5-Feb-18		11-Feb-18		20		0		0.0090473089

		2018		16		5		16-Apr-18		22-Apr-18		20		0		0.0073831754

		2018		17		5		23-Apr-18		29-Apr-18		20		0		0.0093195863

		2018		18		5		30-Apr-18		6-May-18		20		0		0.0074290548

		2018		19		5		7-May-18		13-May-18		21		4.3808582712		0.0048212738

		2018		20		5		14-May-18		20-May-18		20		0		0.0055941985

		2018		21		5		21-May-18		27-May-18		21		4.3808582712		0.0053547387

		2018		22		4		28-May-18		3-Jun-18		25		0		0.0088179583

		2018		23		5		4-Jun-18		10-Jun-18		20		0		0.0036181134

		2018		24		5		11-Jun-18		17-Jun-18		20		0		0.0027020126

		2018		25		5		18-Jun-18		24-Jun-18		20		0		0.006498018

		2018		26		5		25-Jun-18		1-Jul-18		20		0		0.0055882955

		2018		27		4		2-Jul-18		8-Jul-18		28.5		8.7183772005		0.006783523

		2018		28		5		9-Jul-18		15-Jul-18		20		0		0.0058221793

		2018		29		5		16-Jul-18		22-Jul-18		20		0		0.0031017908

		2018		30		5		23-Jul-18		29-Jul-18		20		0		0.0068960745

		2018		31		5		30-Jul-18		5-Aug-18		20.4		2.8141058827		0.0025358226

		2018		32		5		6-Aug-18		12-Aug-18		20		0		0.0037759824

		2018		33		5		13-Aug-18		19-Aug-18		20		0		0.0060686748

		2018		34		5		20-Aug-18		26-Aug-18		20		0		0.0040559143

		2018		35		5		27-Aug-18		2-Sep-18		20		0		0.0037036591

		2018		36		4		3-Sep-18		9-Sep-18		25.25		2.5		0.0024671685

		2018		37		5		10-Sep-18		16-Sep-18		20		0		0.0041776604

		2018		38		5		17-Sep-18		23-Sep-18		20		0		0.0045170526

		2018		39		5		24-Sep-18		30-Sep-18		20		0		0.002861205

		2018		40		5		1-Oct-18		7-Oct-18		20		0		0.0038923248

		2018		41		5		8-Oct-18		14-Oct-18		20		0		0.0182671907

		2018		42		5		15-Oct-18		21-Oct-18		20		0		0.0130436513

		2018		43		5		22-Oct-18		28-Oct-18		20		0		0.0183153481

		2018		44		5		29-Oct-18		4-Nov-18		22		6.0302268916		0.0083562807

		2018		45		5		5-Nov-18		11-Nov-18		20		0		0.0155171754

		2018		46		5		12-Nov-18		18-Nov-18		20		0		0.0102861436

		2018		47		4		19-Nov-18		25-Nov-18		25		0		0.0143203221

		2018		48		5		26-Nov-18		2-Dec-18		20		0		0.009351494

		2018		49		4		3-Dec-18		9-Dec-18		25		0		0.0168657087

		2018		50		5		10-Dec-18		16-Dec-18		20		0		0.0121510245

		2018		51		5		17-Dec-18		23-Dec-18		21.6		5.4531984869		0.0101734984

		2018		52		4		24-Dec-18		30-Dec-18		25.25		2.5		0.0220606999





VIX

		VIX Annual

		Year		Work Days In Year		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw VIX Std Dev

		2000		252		1-Jan-00		31-Dec-00		7.103		8.7199505953		3.4143948266

		2001		247		1-Jan-01		31-Dec-01		7.2989		9.1559111441		4.7911213373

		2002		251		1-Jan-02		31-Dec-02		6.0334		11.5848426939		6.9242990379

		2003		251		1-Jan-03		31-Dec-03		11.9959		12.8640554812		5.2460638649

		2004		252		1-Jan-04		31-Dec-04		5.9636		7.8372962922		1.9154749341

		2005		252		1-Jan-05		31-Dec-05		5.2292		7.7647178827		1.4746755021

		2006		250		1-Jan-06		31-Dec-06		8.956		9.4689532023		2.2567786104

		2007		250		1-Jan-07		31-Dec-07		8.924		10.9449598197		5.3641224326

		2008		252		1-Jan-08		31-Dec-08		13.4135		15.4325724254		16.4025307901

		2009		251		1-Jan-09		31-Dec-09		9.845		12.864071924		9.0743008421

		2010		251		1-Jan-10		31-Dec-10		8.0089		11.0213578601		5.2750984082

		2011		252		1-Jan-11		31-Dec-11		7.9994		12.2001797321		8.1398571851

		2012		249		1-Jan-12		31-Dec-12		6.4011		8.1220053869		2.548542084

		2013		251		1-Jan-13		31-Dec-13		6.7744		7.6477817897		1.7430305083

		2014		251		1-Jan-14		31-Dec-14		6.8611		8.6366691689		2.6220778294

		2015		251		1-Jan-15		31-Dec-15		7.4431		8.913260544		4.342678005

		2016		252		1-Jan-16		31-Dec-16		7.6387		10.6031955022		3.9718530596

		2017		251		1-Jan-17		31-Dec-17		5.6523		7.9565704828		1.3561344855

		2018		250		1-Jan-18		31-Dec-18		9.172		9.8999038869		5.0693259893





VIX Mthly

		VIX Monthly

		Year		Month		Work Days In Month		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw VIX Std Dev

		2000		1		19		1-Jan-00		31-Jan-00		13.2657		5.9116437501		2.0316085581

		2000		2		19		1-Feb-00		29-Feb-00		6.5239		3.5199044107		1.3164718932

		2000		3		22		1-Mar-00		31-Mar-00		4.9135		2.7918765186		1.5623814241

		2000		4		19		1-Apr-00		30-Apr-00		5.5233		1.7347814784		2.114238281

		2000		5		21		1-May-00		31-May-00		7.3309		3.733089574		2.3949804652

		2000		6		21		1-Jun-00		30-Jun-00		5.4267		4.2821909938		0.9530247586

		2000		7		19		1-Jul-00		31-Jul-00		16.4216		3.4511985094		0.6281742783

		2000		8		22		1-Aug-00		31-Aug-00		15.183		6.934302744		1.1546128078

		2000		9		20		1-Sep-00		30-Sep-00		6.95		6.5479968407		1.2539826029

		2000		10		21		1-Oct-00		31-Oct-00		5.5695		3.5850588869		2.651408341

		2000		11		20		1-Nov-00		30-Nov-00		5.6		3.2783341421		1.5656492684

		2000		12		20		1-Dec-00		31-Dec-00		5.95		3.8068916773		2.2442545943

		2001		1		20		1-Jan-01		31-Jan-01		13.45		7.2716066056		2.6530048009

		2001		2		18		1-Feb-01		28-Feb-01		7.2264		7.993498813		2.2221261826

		2001		3		22		1-Mar-01		31-Mar-01		5.9127		4.3566954985		2.2643224286

		2001		4		19		1-Apr-01		30-Apr-01		9.4212		6.704438795		3.29213914

		2001		5		21		1-May-01		31-May-01		8.1886		6.2068705855		1.5806147086

		2001		6		21		1-Jun-01		30-Jun-01		10.1869		3.8902119324		1.2123385509

		2001		7		20		1-Jul-01		31-Jul-01		6.55		3.3101466292		1.6390462567

		2001		8		22		1-Aug-01		31-Aug-01		4.868		1.9644646121		1.5134985702

		2001		9		15		1-Sep-01		30-Sep-01		8.336		6.0937313377		5.7986523886

		2001		10		22		1-Oct-01		31-Oct-01		7.0942		6.0704489009		1.9369474914

		2001		11		20		1-Nov-01		30-Nov-01		6.85		6.6535856514		2.6761942243

		2001		12		19		1-Dec-01		31-Dec-01		5.6286		2.7241931509		1.3818076558

		2002		1		20		1-Jan-02		31-Jan-02		5.45		3.185747934		1.0112051174

		2002		2		18		1-Feb-02		28-Feb-02		6.4487		4.4465725434		1.6299541876

		2002		3		20		1-Mar-02		31-Mar-02		5.55		3.6855573979		0.9473425435

		2002		4		21		1-Apr-02		30-Apr-02		5.3316		3.0485786455		1.3887246633

		2002		5		21		1-May-02		31-May-02		6.6646		4.8340311764		1.292888792

		2002		6		20		1-Jun-02		30-Jun-02		5.7		4.0837198333		1.6718092941

		2002		7		21		1-Jul-02		31-Jul-02		5.9505		6.2902994702		4.87464724

		2002		8		22		1-Aug-02		31-Aug-02		6.7312		7.7107730331		4.9643348778

		2002		9		19		1-Sep-02		30-Sep-02		5.7866		2.3064990393		1.8537289746

		2002		10		22		1-Oct-02		31-Oct-02		5.4589		5.9555930584		3.4808037896

		2002		11		20		1-Nov-02		30-Nov-02		5.95		5.7601469538		2.713724378

		2002		12		20		1-Dec-02		31-Dec-02		5.25		2.0566472667		1.3969666386

		2003		1		20		1-Jan-03		31-Jan-03		7.35		8.541491129		3.204168502

		2003		2		18		1-Feb-03		28-Feb-03		7.8362		6.0174256686		1.3032789217

		2003		3		20		1-Mar-03		31-Mar-03		6.2		3.4171285719		1.7577116553

		2003		4		20		1-Apr-03		30-Apr-03		12.45		10.9750635626		3.2547906392

		2003		5		21		1-May-03		31-May-03		5.3791		3.000985392		0.8437800436

		2003		6		20		1-Jun-03		30-Jun-03		6.95		3.8201353829		0.7246667111

		2003		7		21		1-Jul-03		31-Jul-03		5.141		2.212276354		0.6063709379

		2003		8		21		1-Aug-03		31-Aug-03		7.7605		7.4661913235		1.3559888327

		2003		9		20		1-Sep-03		30-Sep-03		11.35		7.0658876071		1.4440261698

		2003		10		22		1-Oct-03		31-Oct-03		9.5023		8.5717817361		1.3317368147

		2003		11		19		1-Nov-03		30-Nov-03		11.3193		4.8111308767		1.0572495487

		2003		12		21		1-Dec-03		31-Dec-03		4.9982		1.7096017494		0.5942438172

		2004		1		20		1-Jan-04		31-Jan-04		5.8		3.808549659		1.1754367609

		2004		2		19		1-Feb-04		29-Feb-04		6.5237		5.7039909217		0.9401256604

		2004		3		22		1-Mar-04		31-Mar-04		6.4584		5.7115673378		2.3752763795

		2004		4		20		1-Apr-04		30-Apr-04		5.2		2		0.8102657134

		2004		5		20		1-May-04		31-May-04		11		4.9746833816		1.4814342268

		2004		6		21		1-Jun-04		30-Jun-04		10.2347		4.1386892121		0.7578751625

		2004		7		21		1-Jul-04		31-Jul-04		5.2362		4.3075697477		0.9072480629

		2004		8		21		1-Aug-04		31-Aug-04		5.9981		5.0481307061		1.455731693

		2004		9		20		1-Sep-04		30-Sep-04		10.95		3.1538816872		0.4937341603

		2004		10		21		1-Oct-04		31-Oct-04		5.2838		3.0938223817		1.0325816006

		2004		11		20		1-Nov-04		30-Nov-04		15.65		6.3027571328		0.9840596634

		2004		12		21		1-Dec-04		31-Dec-04		5.4744		4.1934454193		0.6602423797

		2005		1		19		1-Jan-05		31-Jan-05		6.5241		4.5594103143		0.6379086811

		2005		2		18		1-Feb-05		28-Feb-05		6.0044		3.5026279658		0.4868536439

		2005		3		21		1-Mar-05		31-Mar-05		5.2839		3.6389727974		0.7302703348

		2005		4		21		1-Apr-05		30-Apr-05		6.3311		3.7103480452		1.6906711826

		2005		5		20		1-May-05		31-May-05		6.6		6.8857927223		1.2219883495

		2005		6		21		1-Jun-05		30-Jun-05		6.7129		4.4954678176		0.4757780595

		2005		7		20		1-Jul-05		31-Jul-05		6.05		4.3978300434		0.6222192878

		2005		8		22		1-Aug-05		31-Aug-05		16.5924		5.1827080632		0.6939684487

		2005		9		20		1-Sep-05		30-Sep-05		5.3		2.5445525097		0.6228987837

		2005		10		20		1-Oct-05		31-Oct-05		6.95		4.8144878159		1.0596140062

		2005		11		20		1-Nov-05		30-Nov-05		8.65		7.1015363255		1.0906038887

		2005		12		21		1-Dec-05		31-Dec-05		7.7607		5.0960967942		0.569991228

		2006		1		19		1-Jan-06		31-Jan-06		6.9447		6.1639523027		1.0586867071

		2006		2		18		1-Feb-06		28-Feb-06		8.2246		4.3573014121		0.6715324879

		2006		3		22		1-Mar-06		31-Mar-06		5.7313		4.2163588713		0.5484865047

		2006		4		19		1-Apr-06		30-Apr-06		13.5288		6.3135519274		0.5374718815

		2006		5		20		1-May-06		31-May-06		16.25		5.7019844144		2.4977115842

		2006		6		21		1-Jun-06		30-Jun-06		10.5202		5.5526119034		2.5024473735

		2006		7		19		1-Jul-06		31-Jul-06		6.4184		4.3359504265		1.7607899609

		2006		8		22		1-Aug-06		31-Aug-06		17.366		9.0752200074		1.2691913777

		2006		9		20		1-Sep-06		30-Sep-06		6.65		4.9774745128		0.756247488

		2006		10		21		1-Oct-06		31-Oct-06		5.4268		4.5919806866		0.5635554648

		2006		11		20		1-Nov-06		30-Nov-06		11.15		5.4055246711		0.6259149093

		2006		12		20		1-Dec-06		31-Dec-06		6.55		6.017440981		0.7063730563

		2007		1		19		1-Jan-07		31-Jan-07		5.8918		3.531513076		0.6637550454

		2007		2		18		1-Feb-07		28-Feb-07		13.8883		7.9949519496		1.8912779682

		2007		3		22		1-Mar-07		31-Mar-07		7.8659		7.071742616		1.9937907943

		2007		4		19		1-Apr-07		30-Apr-07		6.682		5.1219139021		0.6237820882

		2007		5		21		1-May-07		31-May-07		5.9984		3.6845817766		0.3851425215

		2007		6		21		1-Jun-07		30-Jun-07		6.7595		3.7790697843		1.5529227436

		2007		7		20		1-Jul-07		31-Jul-07		6.75		6.9404028643		2.4685535931

		2007		8		22		1-Aug-07		31-Aug-07		6.5944		4.3982903749		3.0618900311

		2007		9		19		1-Sep-07		30-Sep-07		6.6287		6.0606134728		3.4120601381

		2007		10		22		1-Oct-07		31-Oct-07		5.3677		3.7870144567		1.733595031

		2007		11		20		1-Nov-07		30-Nov-07		5.3		1.71446608		2.2726603933

		2007		12		19		1-Dec-07		31-Dec-07		7.9984		6.1468419616		1.8328793696

		2008		1		20		1-Jan-08		31-Jan-08		5.55		3.0063065027		2.5704926827

		2008		2		19		1-Feb-08		29-Feb-08		5.8391		4.3558508417		2.0102512135

		2008		3		19		1-Mar-08		31-Mar-08		8.3144		6.7827890214		2.0553631173

		2008		4		21		1-Apr-08		30-Apr-08		7.5221		7.20119607		1.4305400246

		2008		5		21		1-May-08		31-May-08		7.7121		4.6300141359		0.9963249135

		2008		6		20		1-Jun-08		30-Jun-08		5.95		4.3632417751		1.4960132106

		2008		7		21		1-Jul-08		31-Jul-08		8.95		4.5045315007		2.1635979734

		2008		8		21		1-Aug-08		31-Aug-08		5.2362		2.6648348936		1.0492548376

		2008		9		20		1-Sep-08		30-Sep-08		8.35		8.5		6.5624346413

		2008		10		22		1-Oct-08		31-Oct-08		10.6834		7.5163743436		10.9327017787

		2008		11		19		1-Nov-08		30-Nov-08		5.7864		4.3303291498		8.1794789937

		2008		12		21		1-Dec-08		31-Dec-08		8.1412		8.7289023319		8.0119701519

		2009		1		20		1-Jan-09		31-Jan-09		8.45		5.6717891286		4.4127042669

		2009		2		19		1-Feb-09		28-Feb-09		7.7879		6.1010988073		2.7404753717

		2009		3		21		1-Mar-09		31-Mar-09		5.903		4.9798412818		3.8048000385

		2009		4		20		1-Apr-09		30-Apr-09		6.25		4.5712651035		2.1425135263

		2009		5		20		1-May-09		31-May-09		5.8		3.3874396636		1.7945431907

		2009		6		21		1-Jun-09		30-Jun-09		5.9028		3.5249397387		1.8838081997

		2009		7		21		1-Jul-09		31-Jul-09		7.6654		6.8663770783		2.4941563131

		2009		8		20		1-Aug-09		31-Aug-09		7.35		5.2442850087		0.8055222235

		2009		9		20		1-Sep-09		30-Sep-09		7.7		5.6595320505		1.7187353827

		2009		10		22		1-Oct-09		31-Oct-09		7.8214		7.3106174372		2.7645492732

		2009		11		19		1-Nov-09		30-Nov-09		11.7929		6.2187736774		2.613137524

		2009		12		21		1-Dec-09		31-Dec-09		5.4744		3.7919594146		1.1866730203

		2010		1		19		1-Jan-10		31-Jan-10		7.2605		7.0892743535		3.1850223314

		2010		2		19		1-Feb-10		28-Feb-10		8.9991		7.3422318043		2.4092737495

		2010		3		22		1-Mar-10		31-Mar-10		5.4588		4.8334859495		0.7955335273

		2010		4		20		1-Apr-10		30-Apr-10		6.25		4.9936828781		1.8390933121

		2010		5		20		1-May-10		31-May-10		5.9		4.6807147861		6.3377652337

		2010		6		21		1-Jun-10		30-Jun-10		9.5227		6.8702948425		3.8290736167

		2010		7		21		1-Jul-10		31-Jul-10		6.1888		5.5613889479		2.508799751

		2010		8		21		1-Aug-10		31-Aug-10		6.4268		7.6395114445		2.0114633384

		2010		9		20		1-Sep-10		30-Sep-10		5.4		2.6285149627		0.860001683

		2010		10		21		1-Oct-10		31-Oct-10		7.7127		7.5312659881		1.3070169598

		2010		11		20		1-Nov-10		30-Nov-10		6.55		3.8068916773		1.5416371168

		2010		12		21		1-Dec-10		31-Dec-10		7.9028		7.2019743477		1.2041299961

		2011		1		19		1-Jan-11		31-Jan-11		5.6812		2.8668344842		1.0259894668

		2011		2		18		1-Feb-11		28-Feb-11		8.226		10.9822995329		2.0482126753

		2011		3		22		1-Mar-11		31-Mar-11		5.8221		4.3366393671		2.9210270684

		2011		4		20		1-Apr-11		30-Apr-11		5.85		4.8749514372		1.0426908509

		2011		5		20		1-May-11		31-May-11		5.2		1.2143918127		0.9073006523

		2011		6		21		1-Jun-11		30-Jun-11		5.5696		4.4928578383		1.4664524735

		2011		7		20		1-Jul-11		31-Jul-11		12.85		5.9567040578		2.6723592474

		2011		8		22		1-Aug-11		31-Aug-11		6.2769		6.1546600059		6.4746661316

		2011		9		20		1-Sep-11		30-Sep-11		7.85		5.3302547933		3.350573046

		2011		10		20		1-Oct-11		31-Oct-11		6.4		4.8241815132		4.8911422356

		2011		11		20		1-Nov-11		30-Nov-11		5.6		2.7779797906		2.0892025676

		2011		12		21		1-Dec-11		31-Dec-11		6.4745		6.5460567782		2.71596006

		2012		1		19		1-Jan-12		31-Jan-12		6.84		5.0472132525		1.4475207682

		2012		2		19		1-Feb-12		29-Feb-12		10.8457		2.2212723877		1.1309681202

		2012		3		22		1-Mar-12		31-Mar-12		7.5942		7.3668752445		1.6499240439

		2012		4		19		1-Apr-12		30-Apr-12		14.3699		3.4957406969		1.4908843876

		2012		5		21		1-May-12		31-May-12		6.9029		8.1044255643		2.3870766142

		2012		6		21		1-Jun-12		30-Jun-12		6.6648		5.5817721888		2.7486085657

		2012		7		20		1-Jul-12		31-Jul-12		5.7		4.2651986111		1.2077922442

		2012		8		22		1-Aug-12		31-Aug-12		5.8677		4.8895505681		1.3741743684

		2012		9		19		1-Sep-12		30-Sep-12		6.8395		5.9147556239		1.2854587094

		2012		10		20		1-Oct-12		31-Oct-12		7.35		6.3347287139		1.2927937923

		2012		11		20		1-Nov-12		30-Nov-12		6.9		6.104312104		1.3672687912

		2012		12		19		1-Dec-12		31-Dec-12		11.2141		3.7143277312		1.7561697423

		2013		1		20		1-Jan-13		31-Jan-13		8.55		8.327118895		0.6440274185

		2013		2		18		1-Feb-13		28-Feb-13		7.1709		7.1189589091		1.7146661673

		2013		3		20		1-Mar-13		31-Mar-13		10.4		2.6285149627		1.0562310104

		2013		4		21		1-Apr-13		30-Apr-13		6.4268		5.7585635625		1.4973552875

		2013		5		21		1-May-13		31-May-13		5.522		2.849724424		0.7657675888

		2013		6		20		1-Jun-13		30-Jun-13		11.1		3.7321967967		1.3914939908

		2013		7		21		1-Jul-13		31-Jul-13		12.0936		6.5783960036		1.2102126928

		2013		8		22		1-Aug-13		31-Aug-13		5.4133		3.6934121135		1.656039452

		2013		9		19		1-Sep-13		30-Sep-13		7.9978		8.6436827612		0.9900519804

		2013		10		22		1-Oct-13		31-Oct-13		7.9587		9.7839089351		2.422579079

		2013		11		20		1-Nov-13		30-Nov-13		6.25		2.8757958933		0.463412968

		2013		12		20		1-Dec-13		31-Dec-13		6.65		6.9287499419		1.1826437823

		2014		1		20		1-Jan-14		31-Jan-14		14.35		7.9663116442		1.9901676073

		2014		2		18		1-Feb-14		28-Feb-14		8.3919		7.2143861181		2.3188314755

		2014		3		20		1-Mar-14		31-Mar-14		5.75		3.4359213547		0.9443431301

		2014		4		20		1-Apr-14		30-Apr-14		8.3		6.0811017077		1.1863161689

		2014		5		21		1-May-14		31-May-14		6.7127		6.7042969569		0.7572424912

		2014		6		20		1-Jun-14		30-Jun-14		8.8		3.8349798835		0.6251989157

		2014		7		21		1-Jul-14		31-Jul-14		4.9505		1.5016242889		0.9592216587

		2014		8		21		1-Aug-14		31-Aug-14		8.6646		8.80902836		1.9958271945

		2014		9		20		1-Sep-14		30-Sep-14		5.8		3.4611844764		1.1936034561

		2014		10		22		1-Oct-14		31-Oct-14		5.822		4.2883916601		3.7283261103

		2014		11		19		1-Nov-14		30-Nov-14		6.2079		4.4510128901		0.7694951637

		2014		12		21		1-Dec-14		31-Dec-14		6.7126		7.6312258067		3.2097343756

		2015		1		20		1-Jan-15		31-Jan-15		5.35		2.5873624494		1.9365962408

		2015		2		19		1-Feb-15		28-Feb-15		6.524		4.4343152251		1.8184129704

		2015		3		21		1-Mar-15		31-Mar-15		5.8077		4.2588721073		1.128441403

		2015		4		20		1-Apr-15		30-Apr-15		6.6		4.373935657		0.8739059326

		2015		5		20		1-May-15		31-May-15		12.65		7.1582050117		0.8845056603

		2015		6		21		1-Jun-15		30-Jun-15		6.1406		2.8145411812		1.3567039892

		2015		7		21		1-Jul-15		31-Jul-15		8.9984		8.0351793076		2.5095264209

		2015		8		20		1-Aug-15		31-Aug-15		11.2		12.1671855431		8.8816710139

		2015		9		20		1-Sep-15		30-Sep-15		5.85		3.557251805		2.7411386416

		2015		10		22		1-Oct-15		31-Oct-15		10.7266		6.0791290943		2.2599167226

		2015		11		19		1-Nov-15		30-Nov-15		5.8918		4.2513240671		1.6321366902

		2015		12		21		1-Dec-15		31-Dec-15		5.6173		3.730997336		2.586449948

		2016		1		19		1-Jan-16		31-Jan-16		5.5232		2.632		2.5042998111

		2016		2		19		1-Feb-16		29-Feb-16		6.3657		4.7499		2.714392655

		2016		3		21		1-Mar-16		31-Mar-16		5.9028		6.3172169873		1.6622920206

		2016		4		21		1-Apr-16		30-Apr-16		5.76		4.0216894284		1.0028782388

		2016		5		20		1-May-16		31-May-16		5.4		2.2110831936		0.9198363699

		2016		6		21		1-Jun-16		30-Jun-16		10.1894		9.5971294972		3.5157265726

		2016		7		20		1-Jul-16		31-Jul-16		7.05		5.463145577		1.0839026709

		2016		8		22		1-Aug-16		31-Aug-16		7.6837		4.7323845944		0.7673974966

		2016		9		20		1-Sep-16		30-Sep-16		7.4		6.0084116121		2.0908155045

		2016		10		20		1-Oct-16		31-Oct-16		6.4		4.7183287574		1.2866696096

		2016		11		20		1-Nov-16		30-Nov-16		16.3		9.3371204438		3.3351829035

		2016		12		21		1-Dec-16		31-Dec-16		8.3318		5.5977889538		0.8995771493

		2017		1		19		1-Jan-17		31-Jan-17		6.1028		2.9674541277		0.6330022218

		2017		2		18		1-Feb-17		28-Feb-17		6.6151		4.1545886753		0.4130090442

		2017		3		22		1-Mar-17		31-Mar-17		5.6404		4.9661217761		0.6353742463

		2017		4		19		1-Apr-17		30-Apr-17		7.7344		6.627333562		1.8592477885

		2017		5		21		1-May-17		31-May-17		8.1891		6.5309914008		1.497709839

		2017		6		21		1-Jun-17		30-Jun-17		5.7598		3.6631125971		0.4807662535

		2017		7		19		1-Jul-17		31-Jul-17		11.5824		5.2357223113		0.8535635654

		2017		8		22		1-Aug-17		31-Aug-17		7.6854		7.9035486749		1.8154083771

		2017		9		20		1-Sep-17		30-Sep-17		7.6		8.571741216		0.8259387004

		2017		10		21		1-Oct-17		31-Oct-17		7.1412		7.0183245403		0.6138008053

		2017		11		20		1-Nov-17		30-Nov-17		6.15		6.5464540483		0.9971764084

		2017		12		20		1-Dec-17		31-Dec-17		5.65		3.5995931308		0.7027126013

		2018		1		20		1-Jan-18		31-Jan-18		11.85		6.4218298786		1.5116226033

		2018		2		18		1-Feb-18		28-Feb-18		6.893		6.0195074298		6.6046605648

		2018		3		21		1-Mar-18		31-Mar-18		5.7124		5.2429913044		2.8596459155

		2018		4		20		1-Apr-18		30-Apr-18		5.95		4.8039861395		2.4587533748

		2018		5		21		1-May-18		31-May-18		10.2374		10.0938858001		1.2811046201

		2018		6		21		1-Jun-18		30-Jun-18		7.7124		5.6546050099		1.9572649771

		2018		7		20		1-Jul-18		31-Jul-18		6.75		6.2512624988		1.1845020051

		2018		8		22		1-Aug-18		31-Aug-18		5.413		3.6357935791		1.0451483459

		2018		9		19		1-Sep-18		30-Sep-18		6.629		4.6498086199		0.9717194021

		2018		10		22		1-Oct-18		31-Oct-18		16.2739		8.0474387537		4.5082415391

		2018		11		20		1-Nov-18		30-Nov-18		6.45		5.6984403324		1.5555215744

		2018		12		18		1-Dec-18		31-Dec-18		12.1103		5.3779483255		4.8133574018





Vix Weekly

		VIX Weekly

		Year		Work Wk Num		Work Days In Week		Date From		Date To		SLIM Comp rate Avg		SLIM Comp Rate Std Dev		Raw VIX Std Dev

		2000		1		5		3-Jan-00		9-Jan-00		20.2		2		2.1179187898

		2000		2		5		10-Jan-00		16-Jan-00		20		0		1.2349210501

		2000		3		4		17-Jan-00		23-Jan-00		26.25		5.4760728389		0.4329260907

		2000		4		5		24-Jan-00		30-Jan-00		26.6		9.869860253		1.293193721

		2000		5		5		31-Jan-00		6-Feb-00		20		0		1.3351142273

		2000		6		5		7-Feb-00		13-Feb-00		20.4		2.8141058827		1.1261571826

		2000		7		5		14-Feb-00		20-Feb-00		20.2		2		1.2489715769

		2000		8		4		21-Feb-00		27-Feb-00		25		0		0.8725202958

		2000		9		5		28-Feb-00		5-Mar-00		20		0		2.1128345889

		2000		10		5		6-Mar-00		12-Mar-00		20.4		2.8141058827		1.3804818

		2000		11		5		13-Mar-00		19-Mar-00		20		0		1.3033111678

		2000		12		5		20-Mar-00		26-Mar-00		20		0		0.7848120794

		2000		13		5		27-Mar-00		2-Apr-00		20		0		0.5741341307

		2000		14		5		3-Apr-00		9-Apr-00		20		0		1.9115438786

		2000		15		5		10-Apr-00		16-Apr-00		20.2		2		2.8478360206

		2000		16		4		17-Apr-00		23-Apr-00		25		0		1.4022481949

		2000		17		5		24-Apr-00		30-Apr-00		20		0		0.8208714881

		2000		18		5		1-May-00		7-May-00		20		0		2.3505254732

		2000		19		5		8-May-00		14-May-00		20		0		1.4257173633

		2000		20		5		15-May-00		21-May-00		24.2		8.1872036148		0.6323606566

		2000		21		5		22-May-00		28-May-00		20.6		3.42893216		0.8162536371

		2000		22		4		29-May-00		4-Jun-00		28.75		8.9717570321		1.0533873931

		2000		23		5		5-Jun-00		11-Jun-00		20		0		0.3409545424

		2000		24		5		12-Jun-00		18-Jun-00		20		0		0.7465922582

		2000		25		5		19-Jun-00		25-Jun-00		20.4		4		0.8174166624

		2000		26		5		26-Jun-00		2-Jul-00		20.2		2		1.3010111452

		2000		27		4		3-Jul-00		9-Jul-00		25		0		0.9193974476

		2000		28		5		10-Jul-00		16-Jul-00		40		0		0.3803682426

		2000		29		5		17-Jul-00		23-Jul-00		20		0		0.3860440389

		2000		30		5		24-Jul-00		30-Jul-00		20.4		2.8141058827		0.5669479694

		2000		31		5		31-Jul-00		6-Aug-00		25.2		8.8168800455		0.8295480697

		2000		32		5		7-Aug-00		13-Aug-00		23.2		7.3690589835		0.2749909089

		2000		33		5		14-Aug-00		20-Aug-00		21.2		5.5559595813		0.4130617387

		2000		34		5		21-Aug-00		27-Aug-00		20.6		4.4540300671		0.3846166923

		2000		35		5		28-Aug-00		3-Sep-00		20		0		0.4894588849

		2000		36		4		4-Sep-00		10-Sep-00		25		0		0.9651381594

		2000		37		5		11-Sep-00		17-Sep-00		20		0		0.136821051

		2000		38		5		18-Sep-00		24-Sep-00		20		0		0.4407607061

		2000		39		5		25-Sep-00		1-Oct-00		20		0		0.9895958771

		2000		40		5		2-Oct-00		8-Oct-00		20		0		0.6584223569

		2000		41		5		9-Oct-00		15-Oct-00		20		0		2.5451070704

		2000		42		5		16-Oct-00		22-Oct-00		20		0		1.8639554716

		2000		43		5		23-Oct-00		29-Oct-00		20		0		1.737921172

		2000		44		5		30-Oct-00		5-Nov-00		20		0		0.7546323608

		2000		45		5		6-Nov-00		12-Nov-00		20.2		2		1.6733588975

		2000		46		5		13-Nov-00		19-Nov-00		20		0		1.7068919122

		2000		47		4		20-Nov-00		26-Nov-00		25		0		0.7786740867

		2000		48		5		27-Nov-00		3-Dec-00		20		0		1.0483653943

		2000		49		5		4-Dec-00		10-Dec-00		21.4		5.8637733912		1.9031211207

		2000		50		5		11-Dec-00		17-Dec-00		20		0		1.2288734679

		2000		51		5		18-Dec-00		24-Dec-00		20.4		2.8141058827		1.9239360696

		2000		52		4		25-Dec-00		31-Dec-00		25		0		1.0309987068

		2001		1		4		1-Jan-01		7-Jan-01		25		0		1.572331072

		2001		2		5		8-Jan-01		14-Jan-01		20		0		2.0312139228

		2001		3		4		15-Jan-01		21-Jan-01		25		0		1.0503491483

		2001		4		5		22-Jan-01		28-Jan-01		20		0		0.6391556931

		2001		5		5		29-Jan-01		4-Feb-01		20.8		3.9389277113		0.4136060928

		2001		6		5		5-Feb-01		11-Feb-01		20		0		0.2950084745

		2001		7		5		12-Feb-01		18-Feb-01		20.2		2		0.7198958258

		2001		8		4		19-Feb-01		25-Feb-01		25		0		1.1222410614

		2001		9		5		26-Feb-01		4-Mar-01		20		0		1.2017820102

		2001		10		5		5-Mar-01		11-Mar-01		20.6		3.42893216		1.2366365675

		2001		11		5		12-Mar-01		18-Mar-01		20		0		1.1245221207

		2001		12		5		19-Mar-01		25-Mar-01		20		0		1.2102355143

		2001		13		5		26-Mar-01		1-Apr-01		20		0		0.851163909

		2001		14		5		2-Apr-01		8-Apr-01		20.4		2.8141058827		2.0072194698

		2001		15		4		9-Apr-01		15-Apr-01		25.25		2.5		2.3976707447

		2001		16		5		16-Apr-01		22-Apr-01		23.2		7.3690589835		0.9583162317

		2001		17		5		23-Apr-01		29-Apr-01		20		0		1.8370846469

		2001		18		5		30-Apr-01		6-May-01		21.6		5.4531984869		0.8467290003

		2001		19		5		7-May-01		13-May-01		20		0		0.4960040322

		2001		20		5		14-May-01		20-May-01		20.6		4.4540300671		1.3790286436

		2001		21		5		21-May-01		27-May-01		20		0		0.6452673864

		2001		22		4		28-May-01		3-Jun-01		25		0		0.5340646028

		2001		23		5		4-Jun-01		10-Jun-01		20		0		0.7367971227

		2001		24		5		11-Jun-01		17-Jun-01		40		0		1.1505781156

		2001		25		5		18-Jun-01		24-Jun-01		20		0		1.5865465641

		2001		26		5		25-Jun-01		1-Jul-01		20		0		0.8491937353

		2001		27		4		2-Jul-01		8-Jul-01		26		4.9236596392		1.3265242805

		2001		28		5		9-Jul-01		15-Jul-01		20		0		1.0973285743

		2001		29		5		16-Jul-01		22-Jul-01		20		0		0.4959132989

		2001		30		5		23-Jul-01		29-Jul-01		20		0		1.201798652

		2001		31		5		30-Jul-01		5-Aug-01		20.2		2		1.1715161117

		2001		32		5		6-Aug-01		12-Aug-01		20		0		0.712306114

		2001		33		5		13-Aug-01		19-Aug-01		22		6.6666666667		1.4153515464

		2001		34		5		20-Aug-01		26-Aug-01		20.4		2.8141058827		1.6928526221

		2001		35		5		27-Aug-01		2-Sep-01		20		0		2.0174067513

		2001		36		4		3-Sep-01		9-Sep-01		25		0		2.3556457006

		2001		38		5		17-Sep-01		23-Sep-01		20		0		1.8861124039

		2001		39		5		24-Sep-01		30-Sep-01		20		0		2.1620938925

		2001		40		5		1-Oct-01		7-Oct-01		20		0		0.8853530369

		2001		41		5		8-Oct-01		14-Oct-01		21.6		6.7748793273		1.9366026954

		2001		42		5		15-Oct-01		21-Oct-01		20.4		2.8141058827		0.9957057798

		2001		43		5		22-Oct-01		28-Oct-01		20.8		3.9389277113		1.6474009834

		2001		44		5		29-Oct-01		4-Nov-01		21		4.3808582712		1.2135196743

		2001		45		5		5-Nov-01		11-Nov-01		20.2		2		1.0991906113

		2001		46		5		12-Nov-01		18-Nov-01		21		4.3808582712		1.6585746893

		2001		47		4		19-Nov-01		25-Nov-01		25		0		0.5242454896

		2001		48		5		26-Nov-01		2-Dec-01		20.4		2.8141058827		0.9491153776

		2001		49		5		3-Dec-01		9-Dec-01		20		0		1.053911761

		2001		50		5		10-Dec-01		16-Dec-01		20		0		0.5250047619

		2001		51		5		17-Dec-01		23-Dec-01		20		0		0.7431352501

		2001		52		4		24-Dec-01		30-Dec-01		25		0		0.5756445663

		2002		1		4		31-Dec-01		6-Jan-02		25		0		1.4787043879

		2002		2		5		7-Jan-02		13-Jan-02		20		0		0.312681947

		2002		3		5		14-Jan-02		20-Jan-02		20		0		0.5856193303

		2002		4		4		21-Jan-02		27-Jan-02		25		0		1.1942187125

		2002		5		5		28-Jan-02		3-Feb-02		20		0		1.5152326554

		2002		6		5		4-Feb-02		10-Feb-02		20		0		1.0532710952

		2002		7		5		11-Feb-02		17-Feb-02		20.2		2		0.5446742146

		2002		8		4		18-Feb-02		24-Feb-02		25		0		0.8275415397

		2002		9		5		25-Feb-02		3-Mar-02		20.2		2		0.7666615942

		2002		10		5		4-Mar-02		10-Mar-02		20.2		2		0.4684015371

		2002		11		5		11-Mar-02		17-Mar-02		20.2		2		0.5444446712

		2002		12		5		18-Mar-02		24-Mar-02		20		0		0.4316595881

		2002		13		4		25-Mar-02		31-Mar-02		25		0		0.474789427

		2002		14		5		1-Apr-02		7-Apr-02		20		0		0.5839092395

		2002		15		5		8-Apr-02		14-Apr-02		20		0		0.7621482795

		2002		16		5		15-Apr-02		21-Apr-02		20		0		0.7319494518

		2002		17		5		22-Apr-02		28-Apr-02		20.2		2		0.887226014

		2002		18		5		29-Apr-02		5-May-02		27.6		9.7566346243		1.7469630792

		2002		19		5		6-May-02		12-May-02		20		0		0.8676231901

		2002		20		5		13-May-02		19-May-02		20.6		3.42893216		1.1196740597

		2002		21		5		20-May-02		26-May-02		20		0		0.6890936076

		2002		22		4		27-May-02		2-Jun-02		25		0		0.2611991577

		2002		23		5		3-Jun-02		9-Jun-02		20		0		0.5908637745

		2002		24		5		10-Jun-02		16-Jun-02		20		0		0.8670928439

		2002		25		5		17-Jun-02		23-Jun-02		20.4		2.8141058827		1.4688090414

		2002		26		5		24-Jun-02		30-Jun-02		20		0		1.2026553954

		2002		27		4		1-Jul-02		7-Jul-02		25		0		1.2154834429

		2002		28		5		8-Jul-02		14-Jul-02		20		0		2.5428861555

		2002		29		5		15-Jul-02		21-Jul-02		20.2		2		1.3335966407

		2002		30		5		22-Jul-02		28-Jul-02		20		0		3.4643513101

		2002		31		5		29-Jul-02		4-Aug-02		22.4		7.6699597671		4.3215946131

		2002		32		5		5-Aug-02		11-Aug-02		20		0		4.0487034962

		2002		33		5		12-Aug-02		18-Aug-02		20.4		2.8141058827		3.6944999662

		2002		34		5		19-Aug-02		25-Aug-02		20		0		0.7596051606

		2002		35		5		26-Aug-02		1-Sep-02		20.6		3.42893216		1.7984521122

		2002		36		4		2-Sep-02		8-Sep-02		25		0		1.5950966533

		2002		37		5		9-Sep-02		15-Sep-02		20		0		1.0867704449

		2002		38		5		16-Sep-02		22-Sep-02		20		0		1.5065689496

		2002		39		5		23-Sep-02		29-Sep-02		20		0		2.3494999468

		2002		40		5		30-Sep-02		6-Oct-02		20		0		2.2663561062

		2002		41		5		7-Oct-02		13-Oct-02		20.2		2		3.0354192462

		2002		42		5		14-Oct-02		20-Oct-02		20		0		1.1905544927

		2002		43		5		21-Oct-02		27-Oct-02		20		0		1.6760161097

		2002		44		5		28-Oct-02		3-Nov-02		20.6		3.42893216		1.0700794363

		2002		45		5		4-Nov-02		10-Nov-02		20		0		0.7868100152

		2002		46		5		11-Nov-02		17-Nov-02		20.4		4		2.0042879035

		2002		47		5		18-Nov-02		24-Nov-02		20.6		3.42893216		2.0416831292

		2002		48		4		25-Nov-02		1-Dec-02		25		0		1.5686804433

		2002		49		5		2-Dec-02		8-Dec-02		20		0		0.9628187784

		2002		50		5		9-Dec-02		15-Dec-02		20		0		1.356974576

		2002		51		5		16-Dec-02		22-Dec-02		20		0		1.6440103406

		2002		52		4		23-Dec-02		29-Dec-02		25.5		3.5176323534		1.5156379295

		2003		1		4		30-Dec-02		5-Jan-03		25		0		2.4110353931

		2003		2		5		6-Jan-03		12-Jan-03		20		0		0.5438014343

		2003		3		5		13-Jan-03		19-Jan-03		20		0		0.4609446821

		2003		4		4		20-Jan-03		26-Jan-03		25		0		1.8634019069

		2003		5		5		27-Jan-03		2-Feb-03		21.4		5.1286479995		1.4926921987

		2003		6		5		3-Feb-03		9-Feb-03		20.2		2		1.116660199

		2003		7		5		10-Feb-03		16-Feb-03		20		0		0.6405700586

		2003		8		4		17-Feb-03		23-Feb-03		25.5		5		0.4792615848

		2003		9		5		24-Feb-03		2-Mar-03		20.8		5.6282117655		1.0434222539

		2003		10		5		3-Mar-03		9-Mar-03		20		0		0.6204595071

		2003		11		5		10-Mar-03		16-Mar-03		21.6		6.7748793273		1.191272429

		2003		12		5		17-Mar-03		23-Mar-03		20		0		1.2226733006

		2003		13		5		24-Mar-03		30-Mar-03		20.2		2		1.059990566

		2003		14		5		31-Mar-03		6-Apr-03		20		0		0.5305940068

		2003		15		5		7-Apr-03		13-Apr-03		25		8.7038827978		1.5503644733

		2003		16		4		14-Apr-03		20-Apr-03		26.25		5.4760728389		0.7814676364

		2003		17		5		21-Apr-03		27-Apr-03		20		0		0.6095326078

		2003		18		5		28-Apr-03		4-May-03		20.2		2		0.3911904907

		2003		19		5		5-May-03		11-May-03		20.2		2		0.6266338644

		2003		20		5		12-May-03		18-May-03		20		0		0.6440341606

		2003		21		5		19-May-03		25-May-03		21		4.3808582712		0.9161440935

		2003		22		4		26-May-03		1-Jun-03		25.75		4.2861651999		0.3937850513

		2003		23		5		2-Jun-03		8-Jun-03		21		4.3808582712		0.2288449257

		2003		24		5		9-Jun-03		15-Jun-03		20.4		2.8141058827		0.7692398846

		2003		25		5		16-Jun-03		22-Jun-03		20.4		2.8141058827		0.4051913128

		2003		26		5		23-Jun-03		29-Jun-03		20.4		2.8141058827		0.7941347493

		2003		27		4		30-Jun-03		6-Jul-03		25.25		2.5		0.2198484326

		2003		28		5		7-Jul-03		13-Jul-03		20		0		0.595927848

		2003		29		5		14-Jul-03		20-Jul-03		20.8		3.9389277113		0.4006619523

		2003		30		5		21-Jul-03		27-Jul-03		21.6		5.4531984869		0.7524426888

		2003		31		5		28-Jul-03		3-Aug-03		20.2		2		0.9477235884

		2003		32		5		4-Aug-03		10-Aug-03		20		0		1.1898529321

		2003		33		5		11-Aug-03		17-Aug-03		20.2		2		0.69007246

		2003		34		5		18-Aug-03		24-Aug-03		21.4		6.5164903487		0.316227766

		2003		35		5		25-Aug-03		31-Aug-03		20.8		3.9389277113		0.4826178613

		2003		36		4		1-Sep-03		7-Sep-03		25		0		0.5348208423

		2003		37		5		8-Sep-03		14-Sep-03		20		0		0.6623065755

		2003		38		5		15-Sep-03		21-Sep-03		20.2		2		0.7059249252

		2003		39		5		22-Sep-03		28-Sep-03		20.8		3.9389277113		1.351528764

		2003		40		5		29-Sep-03		5-Oct-03		20		0		1.181807937

		2003		41		5		6-Oct-03		12-Oct-03		20		0		0.4382122773

		2003		42		5		13-Oct-03		19-Oct-03		20		0		0.2029285589

		2003		43		5		20-Oct-03		26-Oct-03		22.4		6.5319726474		0.5184110338

		2003		44		5		27-Oct-03		2-Nov-03		20.2		2		0.7739702837

		2003		45		5		3-Nov-03		9-Nov-03		40		0		0.1744419674

		2003		46		5		10-Nov-03		16-Nov-03		20.4		2.8141058827		0.5006296036

		2003		47		5		17-Nov-03		23-Nov-03		20		0		0.3326860382

		2003		48		4		24-Nov-03		30-Nov-03		25		0		0.5509083408

		2003		49		5		1-Dec-03		7-Dec-03		20		0		0.3420818615

		2003		50		5		8-Dec-03		14-Dec-03		20.4		2.8141058827		0.6670682124

		2003		51		5		15-Dec-03		21-Dec-03		20		0		0.6220369764

		2003		52		4		22-Dec-03		28-Dec-03		25		0		0.4198809355

		2004		1		4		29-Dec-03		4-Jan-04		25		0		0.5634713835

		2004		2		5		5-Jan-04		11-Jan-04		20.6		3.42893216		0.8444406433

		2004		3		5		12-Jan-04		18-Jan-04		20		0		1.1883097239

		2004		4		4		19-Jan-04		25-Jan-04		25		0		0.3591192931

		2004		5		5		26-Jan-04		1-Feb-04		20		0		1.0942348925

		2004		6		5		2-Feb-04		8-Feb-04		20.2		2		0.7376516793

		2004		7		5		9-Feb-04		15-Feb-04		20		0		0.4454997194

		2004		8		4		16-Feb-04		22-Feb-04		25		0		0.2753633963

		2004		9		5		23-Feb-04		29-Feb-04		20.2		2		0.751731335

		2004		10		5		1-Mar-04		7-Mar-04		20		0		0.1840652058

		2004		11		5		8-Mar-04		14-Mar-04		20		0		1.9047125767

		2004		12		5		15-Mar-04		21-Mar-04		20		0		1.2596110511

		2004		13		5		22-Mar-04		28-Mar-04		20		0		1.8106711463

		2004		14		5		29-Mar-04		4-Apr-04		20		0		0.4395679697

		2004		15		4		5-Apr-04		11-Apr-04		25		0		0.5581143849

		2004		16		5		12-Apr-04		18-Apr-04		20.4		2.8141058827		0.8905728494

		2004		17		5		19-Apr-04		25-Apr-04		20		0		1.0141844014

		2004		18		5		26-Apr-04		2-May-04		20.6		4.4540300671		1.0291647098

		2004		19		5		3-May-04		9-May-04		20		0		0.8637592257

		2004		20		5		10-May-04		16-May-04		20		0		0.6194110106

		2004		21		5		17-May-04		23-May-04		20		0		0.5864128239

		2004		22		5		24-May-04		30-May-04		25		8.7038827978		1.1149529138

		2004		23		4		31-May-04		6-Jun-04		25		0		0.4346166894

		2004		24		5		7-Jun-04		13-Jun-04		20		0		0.1975601174

		2004		25		5		14-Jun-04		20-Jun-04		20		0		0.4983974318

		2004		26		5		21-Jun-04		27-Jun-04		20		0		0.5558327086

		2004		27		5		28-Jun-04		4-Jul-04		20		0		0.6282276657

		2004		28		4		5-Jul-04		11-Jul-04		25		0		0.2493992783

		2004		29		5		12-Jul-04		18-Jul-04		20		0		0.4516414507

		2004		30		5		19-Jul-04		25-Jul-04		20		0		0.9641576635

		2004		31		5		26-Jul-04		1-Aug-04		20		0		0.7713300202

		2004		32		5		2-Aug-04		8-Aug-04		20.4		2.8141058827		1.690068046

		2004		33		5		9-Aug-04		15-Aug-04		20		0		0.6736245245

		2004		34		5		16-Aug-04		22-Aug-04		20		0		0.6368123743

		2004		35		5		23-Aug-04		29-Aug-04		20.2		2		0.459532371

		2004		36		5		30-Aug-04		5-Sep-04		20		0		0.6554616694

		2004		37		4		6-Sep-04		12-Sep-04		25		0		0.0320156212

		2004		38		5		13-Sep-04		19-Sep-04		20		0		0.5992244988

		2004		39		5		20-Sep-04		26-Sep-04		20		0		0.457405728

		2004		40		5		27-Sep-04		3-Oct-04		20.4		2.8141058827		0.7111610226

		2004		41		5		4-Oct-04		10-Oct-04		20		0		0.7440228491

		2004		42		5		11-Oct-04		17-Oct-04		20		0		0.6642665128

		2004		43		5		18-Oct-04		24-Oct-04		20		0		0.3022747095

		2004		44		5		25-Oct-04		31-Oct-04		20		0		0.4968400145

		2004		45		5		1-Nov-04		7-Nov-04		22		7.2474307534		1.2485391464

		2004		46		5		8-Nov-04		14-Nov-04		20.8		3.9389277113		0.3305601307

		2004		47		5		15-Nov-04		21-Nov-04		40		0		0.1970532923

		2004		48		4		22-Nov-04		28-Nov-04		25		0		0.1312440475

		2004		49		5		29-Nov-04		5-Dec-04		21.4		6.5164903487		0.1658312395

		2004		50		5		6-Dec-04		12-Dec-04		20		0		0.3528030612

		2004		51		5		13-Dec-04		19-Dec-04		20		0		0.2938026549

		2004		52		4		20-Dec-04		26-Dec-04		25		0		0.248931048

		2004		53		5		27-Dec-04		2-Jan-05		20.4		2.8141058827		0.6370400301

		2005		1		5		3-Jan-05		9-Jan-05		20.2		2		0.2871062521

		2005		2		5		10-Jan-05		16-Jan-05		20.6		3.42893216		0.3607630802

		2005		3		4		17-Jan-05		23-Jan-05		25		0		0.8175981083

		2005		4		5		24-Jan-05		30-Jan-05		20.2		2		0.6163440598

		2005		5		5		31-Jan-05		6-Feb-05		20		0		0.5935233778

		2005		6		5		7-Feb-05		13-Feb-05		20		0		0.2232263425

		2005		7		5		14-Feb-05		20-Feb-05		20		0		0.2745359721

		2005		8		4		21-Feb-05		27-Feb-05		25		0		0.776675608

		2005		9		5		28-Feb-05		6-Mar-05		20.6		3.42893216		0.4130617387

		2005		10		5		7-Mar-05		13-Mar-05		20		0		0.2197726098

		2005		11		5		14-Mar-05		20-Mar-05		20		0		0.4171570448

		2005		12		4		21-Mar-05		27-Mar-05		25		0		0.3926830783

		2005		13		5		28-Mar-05		3-Apr-05		20		0		0.3319186647

		2005		14		5		4-Apr-05		10-Apr-05		20		0		0.7334643822

		2005		15		5		11-Apr-05		17-Apr-05		20		0		2.5423945406

		2005		16		5		18-Apr-05		24-Apr-05		20		0		1.0638984914

		2005		17		5		25-Apr-05		1-May-05		21.2		5.5559595813		0.8989048893

		2005		18		5		2-May-05		8-May-05		20		0		0.5226184076

		2005		19		5		9-May-05		15-May-05		20		0		1.0965172137

		2005		20		5		16-May-05		22-May-05		20.2		2		1.0563001467

		2005		21		5		23-May-05		29-May-05		20		0		0.3288920796

		2005		22		4		30-May-05		5-Jun-05		25		0		0.6243396512

		2005		23		5		6-Jun-05		12-Jun-05		20		0		0.2876108482

		2005		24		5		13-Jun-05		19-Jun-05		20		0		0.2402706807

		2005		25		5		20-Jun-05		26-Jun-05		21.6		5.4531984869		0.5489717661

		2005		26		5		27-Jun-05		3-Jul-05		20		0		0.4376299807

		2005		27		4		4-Jul-05		10-Jul-05		25		0		0.4881512744

		2005		28		5		11-Jul-05		17-Jul-05		20.6		3.42893216		0.341569905

		2005		29		5		18-Jul-05		24-Jul-05		20		0		0.2876108482

		2005		30		5		25-Jul-05		31-Jul-05		20		0		0.4828767959

		2005		31		5		1-Aug-05		7-Aug-05		20.6		3.42893216		0.3575891497

		2005		32		5		8-Aug-05		14-Aug-05		21.8		7.5718777944		0.3563705936

		2005		33		5		15-Aug-05		21-Aug-05		20		0		0.5223791726

		2005		34		5		22-Aug-05		28-Aug-05		20		0		0.3268485888

		2005		35		5		29-Aug-05		4-Sep-05		20.2		2		0.4348218026

		2005		36		4		5-Sep-05		11-Sep-05		25		0		0.4502591846

		2005		37		5		12-Sep-05		18-Sep-05		20		0		0.6826565754

		2005		38		5		19-Sep-05		25-Sep-05		20		0		0.6324318145

		2005		39		5		26-Sep-05		2-Oct-05		20.2		2		0.4411575682

		2005		40		5		3-Oct-05		9-Oct-05		20		0		1.0691445178

		2005		41		5		10-Oct-05		16-Oct-05		20		0		0.6261150054

		2005		42		5		17-Oct-05		23-Oct-05		20		0		1.1030956441

		2005		43		5		24-Oct-05		30-Oct-05		20.8		3.9389277113		0.6906735843

		2005		44		5		31-Oct-05		6-Nov-05		20.2		2		1.0509186458

		2005		45		5		7-Nov-05		13-Nov-05		20.2		2		0.6897970716

		2005		46		5		14-Nov-05		20-Nov-05		22		7.7849894416		0.5712880184

		2005		47		4		21-Nov-05		27-Nov-05		25		0		0.1543804824

		2005		48		5		28-Nov-05		4-Dec-05		20.4		2.8141058827		0.45570824

		2005		49		5		5-Dec-05		11-Dec-05		20.6		3.42893216		0.329772649

		2005		50		5		12-Dec-05		18-Dec-05		20		0		0.3944996831

		2005		51		5		19-Dec-05		25-Dec-05		20		0		0.507168611

		2005		52		4		26-Dec-05		1-Jan-06		25		0		0.3024345659

		2006		1		4		2-Jan-06		8-Jan-06		25		0		0.1678292783

		2006		2		5		9-Jan-06		15-Jan-06		20		0		0.1636154027

		2006		3		4		16-Jan-06		22-Jan-06		25.5		5		1.2651877331

		2006		4		5		23-Jan-06		29-Jan-06		20		0		0.7624303247

		2006		5		5		30-Jan-06		5-Feb-06		20		0		0.3847986486

		2006		6		5		6-Feb-06		12-Feb-06		20		0		0.303891428

		2006		7		5		13-Feb-06		19-Feb-06		20.6		3.42893216		0.6818357573

		2006		8		4		20-Feb-06		26-Feb-06		27.25		7.1905872816		0.3894012498

		2006		9		5		27-Feb-06		5-Mar-06		20		0		0.3281767816

		2006		10		5		6-Mar-06		12-Mar-06		20.4		2.8141058827		0.3734969879

		2006		11		5		13-Mar-06		19-Mar-06		20		0		0.5547702227

		2006		12		5		20-Mar-06		26-Mar-06		20.6		3.42893216		0.2887559523

		2006		13		5		27-Mar-06		2-Apr-06		20.2		2		0.2583602137

		2006		14		5		3-Apr-06		9-Apr-06		23.8		7.8855448881		0.4612483062

		2006		15		4		10-Apr-06		16-Apr-06		25		0		0.3655475345

		2006		16		5		17-Apr-06		23-Apr-06		20.4		2.8141058827		0.5060434764

		2006		17		5		24-Apr-06		30-Apr-06		40.8		3.9389277113		0.0909395404

		2006		18		4		1-May-06		7-May-06		50		0		0.3791657509

		2006		19		5		8-May-06		14-May-06		26		9.6399840731		0.9854186927

		2006		20		5		15-May-06		21-May-06		20.8		4.8575672508		1.8683548913

		2006		21		5		22-May-06		28-May-06		20		0		1.6786303941

		2006		22		4		29-May-06		4-Jun-06		25		0		2.023289401

		2006		23		5		5-Jun-06		11-Jun-06		20		0		0.6762913573

		2006		24		5		12-Jun-06		18-Jun-06		20		0		3.2351553286

		2006		25		5		19-Jun-06		25-Jun-06		20		0		0.9255646925

		2006		26		5		26-Jun-06		2-Jul-06		20		0		1.6048769423

		2006		27		4		3-Jul-06		9-Jul-06		25		0		0.4831493903

		2006		28		5		10-Jul-06		16-Jul-06		20		0		2.2653189621

		2006		29		5		17-Jul-06		23-Jul-06		20		0		1.2314097612

		2006		30		5		24-Jul-06		30-Jul-06		20		0		0.2702406335

		2006		31		5		31-Jul-06		6-Aug-06		20.6		4.4540300671		0.3449202806

		2006		32		5		7-Aug-06		13-Aug-06		41		4.3808582712		0.4637132735

		2006		33		5		14-Aug-06		20-Aug-06		20.2		2		1.0400865349

		2006		34		5		21-Aug-06		27-Aug-06		40.4		2.8141058827		0.0981325634

		2006		35		5		28-Aug-06		3-Sep-06		20		0		0.1382027496

		2006		36		4		4-Sep-06		10-Sep-06		25		0		0.5737232201

		2006		37		5		11-Sep-06		17-Sep-06		20		0		0.6795218907

		2006		38		5		18-Sep-06		24-Sep-06		20		0		0.4559276258

		2006		39		5		25-Sep-06		1-Oct-06		20.2		2		0.255695131

		2006		40		5		2-Oct-06		8-Oct-06		20		0		0.3831709801

		2006		41		5		9-Oct-06		15-Oct-06		20.2		2		0.398961151

		2006		42		5		16-Oct-06		22-Oct-06		20		0		0.4207968631

		2006		43		5		23-Oct-06		29-Oct-06		20		0		0.1956527536

		2006		44		5		30-Oct-06		5-Nov-06		20		0		0.1772568757

		2006		45		5		6-Nov-06		12-Nov-06		20		0		0.181934054

		2006		46		5		13-Nov-06		19-Nov-06		20		0		0.318951407

		2006		47		4		20-Nov-06		26-Nov-06		25.5		3.5176323534		0.3770499525

		2006		48		5		27-Nov-06		3-Dec-06		20.6		3.42893216		0.6063249954

		2006		49		5		4-Dec-06		10-Dec-06		21.4		6.5164903487		0.6363018152

		2006		50		5		11-Dec-06		17-Dec-06		20.4		2.8141058827		0.3448477925

		2006		51		5		18-Dec-06		24-Dec-06		20.8		3.9389277113		0.4437341546

		2006		52		4		25-Dec-06		31-Dec-06		25		0		0.3916950344

		2007		1		3		1-Jan-07		7-Jan-07		33.33		1.43E-14		0.338575447

		2007		2		5		8-Jan-07		14-Jan-07		20		0		0.7740155037

		2007		3		4		15-Jan-07		21-Jan-07		25		0		0.1950213664

		2007		4		5		22-Jan-07		28-Jan-07		20		0		0.5570906569

		2007		5		5		29-Jan-07		4-Feb-07		20.2		2		0.5543735203

		2007		6		5		5-Feb-07		11-Feb-07		20.2		2		0.2992824753

		2007		7		5		12-Feb-07		18-Feb-07		22.6		6.7599533798		0.6399453102

		2007		8		4		19-Feb-07		25-Feb-07		26		6.0719590635		0.1883259586

		2007		9		5		26-Feb-07		4-Mar-07		20.4		2.8141058827		2.9976774343

		2007		10		5		5-Mar-07		11-Mar-07		20.2		2		2.2474140695

		2007		11		5		12-Mar-07		18-Mar-07		20		0		1.5521340148

		2007		12		5		19-Mar-07		25-Mar-07		20		0		0.8791359394

		2007		13		5		26-Mar-07		1-Apr-07		20.4		2.8141058827		0.9018869109

		2007		14		4		2-Apr-07		8-Apr-07		25.25		2.5		0.6191661059

		2007		15		5		9-Apr-07		15-Apr-07		20		0		0.4910498956

		2007		16		5		16-Apr-07		22-Apr-07		20		0		0.2389560629

		2007		17		5		23-Apr-07		29-Apr-07		20.2		2		0.3067083305

		2007		18		5		30-Apr-07		6-May-07		22.8		6.9747017604		0.528176107

		2007		19		5		7-May-07		13-May-07		20.2		2		0.2822587465

		2007		20		5		14-May-07		20-May-07		22.2		6.2893207547		0.5019661343

		2007		21		5		21-May-07		27-May-07		20		0		0.3927849284

		2007		22		4		28-May-07		3-Jun-07		25		0		0.3423813663

		2007		23		5		4-Jun-07		10-Jun-07		20		0		1.4785026209

		2007		24		5		11-Jun-07		17-Jun-07		20		0		1.1806650668

		2007		25		5		18-Jun-07		24-Jun-07		20		0		1.1238772175

		2007		26		5		25-Jun-07		1-Jul-07		27		9.5874497088		1.3826496302

		2007		27		4		2-Jul-07		8-Jul-07		25		0		0.3686009586

		2007		28		5		9-Jul-07		15-Jul-07		20		0		1.0622476171

		2007		29		5		16-Jul-07		22-Jul-07		20.6		3.42893216		0.6573431372

		2007		30		5		23-Jul-07		29-Jul-07		20.2		2		2.8850355284

		2007		31		5		30-Jul-07		5-Aug-07		20.4		2.8141058827		1.804680027

		2007		32		5		6-Aug-07		12-Aug-07		20.2		2		3.0868074122

		2007		33		5		13-Aug-07		19-Aug-07		20		0		1.9141368812

		2007		34		5		20-Aug-07		26-Aug-07		20.6		3.42893216		2.2319879032

		2007		35		5		27-Aug-07		2-Sep-07		20		0		1.4274032367

		2007		36		4		3-Sep-07		9-Sep-07		25		0		1.4345382532

		2007		37		5		10-Sep-07		16-Sep-07		20.2		2		1.0901926435

		2007		38		5		17-Sep-07		23-Sep-07		21.2		6.8578643199		2.9729228042

		2007		39		5		24-Sep-07		30-Sep-07		20		0		0.9085427893

		2007		40		5		1-Oct-07		7-Oct-07		20		0		0.7485519354

		2007		41		5		8-Oct-07		14-Oct-07		20		0		1.0571518339

		2007		42		5		15-Oct-07		21-Oct-07		23.2		7.3690589835		1.8438763516

		2007		43		5		22-Oct-07		28-Oct-07		20		0		0.7900822742

		2007		44		5		29-Oct-07		4-Nov-07		20		0		2.0131865289

		2007		45		5		5-Nov-07		11-Nov-07		20.6		3.42893216		2.6757896031

		2007		46		5		12-Nov-07		18-Nov-07		20		0		2.7223574343

		2007		47		4		19-Nov-07		25-Nov-07		25		0		0.817169913

		2007		48		5		26-Nov-07		2-Dec-07		20.4		2.8141058827		2.4008581799

		2007		49		5		3-Dec-07		9-Dec-07		20.8		3.9389277113		1.4031820979

		2007		50		5		10-Dec-07		16-Dec-07		20.4		2.8141058827		1.1045044138

		2007		51		5		17-Dec-07		23-Dec-07		20		0		2.2610440066

		2007		52		4		24-Dec-07		30-Dec-07		25		0		1.0975578952

		2008		1		4		31-Dec-07		6-Jan-08		25		0		0.6880164727

		2008		2		5		7-Jan-08		13-Jan-08		20		0		0.7848757864

		2008		3		5		14-Jan-08		20-Jan-08		20.2		2		2.4472678644

		2008		4		4		21-Jan-08		27-Jan-08		25		0		1.3338259507

		2008		5		5		28-Jan-08		3-Feb-08		20.4		4		1.5626003968

		2008		6		5		4-Feb-08		10-Feb-08		20		0		1.1066752008

		2008		7		5		11-Feb-08		17-Feb-08		20		0		1.1198124843

		2008		8		4		18-Feb-08		24-Feb-08		25		0		0.6913453069

		2008		9		5		25-Feb-08		2-Mar-08		20		0		1.779907301

		2008		10		5		3-Mar-08		9-Mar-08		20		0		1.2724661096

		2008		11		5		10-Mar-08		16-Mar-08		21.4		5.1286479995		1.9554078858

		2008		12		4		17-Mar-08		23-Mar-08		25		0		2.977788609

		2008		13		5		24-Mar-08		30-Mar-08		20.8		3.9389277113		0.1591540135

		2008		14		5		31-Mar-08		6-Apr-08		20.4		2.8141058827		1.2562961434

		2008		15		5		7-Apr-08		13-Apr-08		20.4		2.8141058827		0.5607851639

		2008		16		5		14-Apr-08		20-Apr-08		20.6		3.42893216		1.6667423316

		2008		17		5		21-Apr-08		27-Apr-08		20		0		0.4791972454

		2008		18		5		28-Apr-08		4-May-08		20		0		1.0425353711

		2008		19		5		5-May-08		11-May-08		20		0		0.5938434137

		2008		20		5		12-May-08		18-May-08		20		0		0.7910436145

		2008		21		5		19-May-08		25-May-08		20		0		0.973128974

		2008		22		4		26-May-08		1-Jun-08		25		0		0.8341462701

		2008		23		5		2-Jun-08		8-Jun-08		20.2		2		1.8305928002

		2008		24		5		9-Jun-08		15-Jun-08		20.8		3.9389277113		1.0698504568

		2008		25		5		16-Jun-08		22-Jun-08		20		0		0.7980789435

		2008		26		5		23-Jun-08		29-Jun-08		20		0		1.0694765075

		2008		27		4		30-Jun-08		6-Jul-08		25		0		1.0174805485

		2008		28		5		7-Jul-08		13-Jul-08		20.2		2		1.5514896068

		2008		29		5		14-Jul-08		20-Jul-08		26		11.8917678002		2.1163718955

		2008		30		5		21-Jul-08		27-Jul-08		20.6		3.42893216		1.0533612865

		2008		31		5		28-Jul-08		3-Aug-08		20		0		1.1214187443

		2008		32		5		4-Aug-08		10-Aug-08		20		0		1.2642112165

		2008		33		5		11-Aug-08		17-Aug-08		20		0		0.7991057502

		2008		34		5		18-Aug-08		24-Aug-08		20		0		0.9849466991

		2008		35		5		25-Aug-08		31-Aug-08		20		0		0.6418722614

		2008		36		4		1-Sep-08		7-Sep-08		25		0		1.1539027978

		2008		37		5		8-Sep-08		14-Sep-08		20.6		3.42893216		1.1991788857

		2008		38		5		15-Sep-08		21-Sep-08		20.8		3.9389277113		1.9389120661

		2008		39		5		22-Sep-08		28-Sep-08		20		0		1.1467911754

		2008		40		5		29-Sep-08		5-Oct-08		20.6		3.42893216		3.405338456

		2008		41		5		6-Oct-08		12-Oct-08		20.2		2		7.4492838582

		2008		42		5		13-Oct-08		19-Oct-08		24.6		9.3657445896		7.7309973483

		2008		43		5		20-Oct-08		26-Oct-08		28.6		10.732749843		11.3370772248

		2008		44		5		27-Oct-08		2-Nov-08		20		0		7.7803971621

		2008		45		5		3-Nov-08		9-Nov-08		20		0		5.7277569781

		2008		46		5		10-Nov-08		16-Nov-08		20		0		3.3293587971

		2008		47		5		17-Nov-08		23-Nov-08		20		0		5.1718691012

		2008		48		4		24-Nov-08		30-Nov-08		25		0		4.5716371976

		2008		49		5		1-Dec-08		7-Dec-08		20		0		3.3642131324

		2008		50		5		8-Dec-08		14-Dec-08		23.2		8.3943222755		1.98196115

		2008		51		5		15-Dec-08		21-Dec-08		20		0		4.47668069

		2008		52		4		22-Dec-08		28-Dec-08		25		0		0.6928864746

		2009		1		4		29-Dec-08		4-Jan-09		25		0		2.0779316639

		2009		2		5		5-Jan-09		11-Jan-09		20.4		2.8141058827		2.2748890083

		2009		3		5		12-Jan-09		18-Jan-09		20		0		3.0250735528

		2009		4		4		19-Jan-09		25-Jan-09		25.5		3.5176323534		4.8453302261

		2009		5		5		26-Jan-09		1-Feb-09		20		0		2.3704282314

		2009		6		5		2-Feb-09		8-Feb-09		20.4		2.8141058827		0.9542169565

		2009		7		5		9-Feb-09		15-Feb-09		20		0		2.0034170809

		2009		8		4		16-Feb-09		22-Feb-09		25		0		0.9347192092

		2009		9		5		23-Feb-09		1-Mar-09		40.2		2		3.3503238649

		2009		10		5		2-Mar-09		8-Mar-09		20		0		1.8865895155

		2009		11		5		9-Mar-09		15-Mar-09		20.2		2		3.2751106852

		2009		12		5		16-Mar-09		22-Mar-09		20.4		2.8141058827		2.3826413914

		2009		13		5		23-Mar-09		29-Mar-09		20		0		1.2292558725

		2009		14		5		30-Mar-09		5-Apr-09		20		0		2.2216660415

		2009		15		4		6-Apr-09		12-Apr-09		25		0		1.9712855366

		2009		16		5		13-Apr-09		19-Apr-09		21		4.3808582712		1.5811957501

		2009		17		5		20-Apr-09		26-Apr-09		20		0		0.966757467

		2009		18		5		27-Apr-09		3-May-09		20.6		4.4540300671		1.2734598541

		2009		19		5		4-May-09		10-May-09		20		0		0.9658312482

		2009		20		5		11-May-09		17-May-09		20		0		0.9475600245

		2009		21		5		18-May-09		24-May-09		20.8		3.9389277113		1.607591366

		2009		22		4		25-May-09		31-May-09		25		0		1.497005344

		2009		23		5		1-Jun-09		7-Jun-09		20		0		0.5717691842

		2009		24		5		8-Jun-09		14-Jun-09		20		0		0.6943486156

		2009		25		5		15-Jun-09		21-Jun-09		20		0		1.7600142045

		2009		26		5		22-Jun-09		28-Jun-09		20		0		2.3912695373

		2009		27		4		29-Jun-09		5-Jul-09		25.75		4.2861651999		1.0834628128

		2009		28		5		6-Jul-09		12-Jul-09		20		0		1.0512849281

		2009		29		5		13-Jul-09		19-Jul-09		20		0		0.7642839786

		2009		30		5		20-Jul-09		26-Jul-09		20.6		3.42893216		0.5013182622

		2009		31		5		27-Jul-09		2-Aug-09		20		0		0.632321121

		2009		32		5		3-Aug-09		9-Aug-09		22.4		6.5319726474		0.4244172475

		2009		33		5		10-Aug-09		16-Aug-09		20		0		0.6644697134

		2009		34		5		17-Aug-09		23-Aug-09		21		4.3808582712		1.1665461843

		2009		35		5		24-Aug-09		30-Aug-09		20		0		0.1788854382

		2009		36		5		31-Aug-09		6-Sep-09		20.6		3.42893216		1.720967751

		2009		37		4		7-Sep-09		13-Sep-09		25		0		0.8716650733

		2009		38		5		14-Sep-09		20-Sep-09		20		0		0.1966468917

		2009		39		5		21-Sep-09		27-Sep-09		20		0		1.0394084856

		2009		40		5		28-Sep-09		4-Oct-09		20.2		2		1.8037821376

		2009		41		5		5-Oct-09		11-Oct-09		20		0		1.4264220974

		2009		42		5		12-Oct-09		18-Oct-09		22.8		8.0503466266		0.7640484278

		2009		43		5		19-Oct-09		25-Oct-09		20		0		0.7291296181

		2009		44		5		26-Oct-09		1-Nov-09		20.4		2.8141058827		2.7457603683

		2009		45		5		2-Nov-09		8-Nov-09		20		0		2.3297489135

		2009		46		5		9-Nov-09		15-Nov-09		20		0		0.5444079353

		2009		47		5		16-Nov-09		22-Nov-09		20		0		0.4789572006

		2009		48		4		23-Nov-09		29-Nov-09		50.25		2.5		2.0983326714

		2009		49		5		30-Nov-09		6-Dec-09		20		0		1.3727235701

		2009		50		5		7-Dec-09		13-Dec-09		20.2		2		0.7839451511

		2009		51		5		14-Dec-09		20-Dec-09		20		0		0.7234155099

		2009		52		4		21-Dec-09		27-Dec-09		25		0		0.4692813655

		2009		53		4		28-Dec-09		3-Jan-10		26.75		8.1456129359		0.8573019694

		2010		1		5		4-Jan-10		10-Jan-10		20.2		2		0.6856894341

		2010		2		5		11-Jan-10		17-Jan-10		20		0		0.2744448943

		2010		3		4		18-Jan-10		24-Jan-10		25		0		4.3841152661

		2010		4		5		25-Jan-10		31-Jan-10		20		0		0.8756426212

		2010		5		5		1-Feb-10		7-Feb-10		22.6		6.7599533798		2.3431325187

		2010		6		5		8-Feb-10		14-Feb-10		20.2		2		1.5526268064

		2010		7		4		15-Feb-10		21-Feb-10		25		0		1.013590976

		2010		8		5		22-Feb-10		28-Feb-10		20.2		2		0.6955070093

		2010		9		5		1-Mar-10		7-Mar-10		21		5.9458839001		0.7228554489

		2010		10		5		8-Mar-10		14-Mar-10		20		0		0.3721961848

		2010		11		5		15-Mar-10		21-Mar-10		20		0		0.5801465332

		2010		12		5		22-Mar-10		28-Mar-10		20		0		0.7971950828

		2010		13		4		29-Mar-10		4-Apr-10		25		0		0.2174856317

		2010		14		5		5-Apr-10		11-Apr-10		20		0		0.3491704455

		2010		15		5		12-Apr-10		18-Apr-10		20.2		2		1.1663318567

		2010		16		5		19-Apr-10		25-Apr-10		20		0		0.5801120581

		2010		17		5		26-Apr-10		2-May-10		20		0		2.3138171924

		2010		18		5		3-May-10		9-May-10		20.4		2.8141058827		8.3238374564

		2010		19		5		10-May-10		16-May-10		20		0		2.1866869918

		2010		20		5		17-May-10		23-May-10		20.2		2		5.9049259098

		2010		21		5		24-May-10		30-May-10		20		0		3.2574606675

		2010		22		4		31-May-10		6-Jun-10		25		0		3.3008521627

		2010		23		5		7-Jun-10		13-Jun-10		25.2		8.8168800455		3.0355757279

		2010		24		5		14-Jun-10		20-Jun-10		21		4.3808582712		1.7106519225

		2010		25		5		21-Jun-10		27-Jun-10		20		0		1.8346034994

		2010		26		5		28-Jun-10		4-Jul-10		20		0		2.458556487

		2010		27		4		5-Jul-10		11-Jul-10		25		0		2.0513816482

		2010		28		5		12-Jul-10		18-Jul-10		20.2		2		0.7242444339

		2010		29		5		19-Jul-10		25-Jul-10		20		0		1.0727627883

		2010		30		5		26-Jul-10		1-Aug-10		20.6		3.42893216		0.638435588

		2010		31		5		2-Aug-10		8-Aug-10		20.2		2		0.3253767048

		2010		32		5		9-Aug-10		15-Aug-10		20.8		4.8575672508		1.9595739333

		2010		33		5		16-Aug-10		22-Aug-10		20.4		2.8141058827		0.9192660116

		2010		34		5		23-Aug-10		29-Aug-10		20.2		2		1.2726625633

		2010		35		5		30-Aug-10		5-Sep-10		20		0		2.3380761322

		2010		36		4		6-Sep-10		12-Sep-10		25		0		0.7644333413

		2010		37		5		13-Sep-10		19-Sep-10		20		0		0.3585387008

		2010		38		5		20-Sep-10		26-Sep-10		20.2		2		0.9301720271

		2010		39		5		27-Sep-10		3-Oct-10		20.6		3.42893216		0.5339662911

		2010		40		5		4-Oct-10		10-Oct-10		20		0		1.0411291947

		2010		41		5		11-Oct-10		17-Oct-10		21.2		5.5559595813		0.3985348165

		2010		42		5		18-Oct-10		24-Oct-10		20		0		0.72451363

		2010		43		5		25-Oct-10		31-Oct-10		20.2		2		0.5370009311

		2010		44		5		1-Nov-10		7-Nov-10		20.4		2.8141058827		1.6742072751

		2010		45		5		8-Nov-10		14-Nov-10		20.2		2		0.9369471703

		2010		46		5		15-Nov-10		21-Nov-10		20		0		1.9264163621

		2010		47		4		22-Nov-10		28-Nov-10		25		0		1.6354102441

		2010		48		5		29-Nov-10		5-Dec-10		20		0		2.1284102048

		2010		49		5		6-Dec-10		12-Dec-10		21.4		5.1286479995		0.3147538721

		2010		50		5		13-Dec-10		19-Dec-10		20.6		3.42893216		0.7054076835

		2010		51		4		20-Dec-10		26-Dec-10		25.25		2.5		0.5044799302

		2010		52		5		27-Dec-10		2-Jan-11		20		0		0.1796385259

		2011		1		5		3-Jan-11		9-Jan-11		20		0		0.2323790008

		2011		2		5		10-Jan-11		16-Jan-11		20		0		0.7737764535

		2011		3		4		17-Jan-11		23-Jan-11		25		0		1.1316065276

		2011		4		5		24-Jan-11		30-Jan-11		21		4.3808582712		1.4982756756

		2011		5		5		31-Jan-11		6-Feb-11		20.2		2		1.3475459176

		2011		6		5		7-Feb-11		13-Feb-11		20.2		2		0.2356268236

		2011		7		5		14-Feb-11		20-Feb-11		20		0		0.2924380276

		2011		8		4		21-Feb-11		27-Feb-11		25		0		1.2271206135

		2011		9		5		28-Feb-11		6-Mar-11		20.4		2.8141058827		1.2284665238

		2011		10		5		7-Mar-11		13-Mar-11		20		0		0.8127238153

		2011		11		5		14-Mar-11		20-Mar-11		20		0		3.0373788042

		2011		12		5		21-Mar-11		27-Mar-11		20		0		1.2360420705

		2011		13		5		28-Mar-11		3-Apr-11		21.6		5.4531984869		0.801623353

		2011		14		5		4-Apr-11		10-Apr-11		20		0		0.3742058257

		2011		15		5		11-Apr-11		17-Apr-11		20		0		0.699764246

		2011		16		4		18-Apr-11		24-Apr-11		25		0		1.0009786878

		2011		17		5		25-Apr-11		1-May-11		20		0		0.5148494926

		2011		18		5		2-May-11		8-May-11		20		0		1.0174871007

		2011		19		5		9-May-11		15-May-11		20		0		0.6031417744

		2011		20		5		16-May-11		22-May-11		20		0		1.0963712875

		2011		21		5		23-May-11		29-May-11		20		0		1.0183466993

		2011		22		4		30-May-11		5-Jun-11		25.25		2.5		1.3394121845

		2011		23		5		6-Jun-11		12-Jun-11		20		0		0.4683801875

		2011		24		5		13-Jun-11		19-Jun-11		20		0		1.7996471876

		2011		25		5		20-Jun-11		26-Jun-11		20		0		1.0247780247

		2011		26		5		27-Jun-11		3-Jul-11		20.2		2		1.9434685488

		2011		27		4		4-Jul-11		10-Jul-11		25		0		0.1841195264

		2011		28		5		11-Jul-11		17-Jul-11		21.6		5.4531984869		0.8700574694

		2011		29		5		18-Jul-11		24-Jul-11		21		4.3808582712		1.4167674474

		2011		30		5		25-Jul-11		31-Jul-11		20.6		4.4540300671		2.4609652578

		2011		31		5		1-Aug-11		7-Aug-11		20.4		2.8141058827		4.3534951476

		2011		32		5		8-Aug-11		14-Aug-11		20		0		5.2724681128

		2011		33		5		15-Aug-11		21-Aug-11		20.8		5.6282117655		5.9137788258

		2011		34		5		22-Aug-11		28-Aug-11		20.4		2.8141058827		3.0009115282

		2011		35		5		29-Aug-11		4-Sep-11		20		0		0.9291824363

		2011		36		4		5-Sep-11		11-Sep-11		25		0		2.3724178946

		2011		37		5		12-Sep-11		18-Sep-11		20		0		3.2123589463

		2011		38		5		19-Sep-11		25-Sep-11		23.2		7.3690589835		4.2546409954

		2011		39		5		26-Sep-11		2-Oct-11		20		0		2.0885210078

		2011		40		5		3-Oct-11		9-Oct-11		20.2		2		3.9097122656

		2011		41		5		10-Oct-11		16-Oct-11		21.6		5.4531984869		1.9417723862

		2011		42		5		17-Oct-11		23-Oct-11		20		0		1.6001624917

		2011		43		5		24-Oct-11		30-Oct-11		20		0		3.2013403443

		2011		44		5		31-Oct-11		6-Nov-11		20		0		2.0807642827

		2011		45		5		7-Nov-11		13-Nov-11		20		0		3.3232920425

		2011		46		5		14-Nov-11		20-Nov-11		22.2		6.2893207547		1.4851026901

		2011		47		4		21-Nov-11		27-Nov-11		25		0		1.1177469899

		2011		48		5		28-Nov-11		4-Dec-11		20.4		2.8141058827		2.156096009

		2011		49		5		5-Dec-11		11-Dec-11		20.2		2		1.5252442427

		2011		50		5		12-Dec-11		18-Dec-11		20		0		0.6619516599

		2011		51		5		19-Dec-11		25-Dec-11		20.2		2		1.7487052353

		2011		52		4		26-Dec-11		1-Jan-12		25		0		0.746860094

		2012		1		4		2-Jan-12		8-Jan-12		25		0		1.0023472452

		2012		2		5		9-Jan-12		15-Jan-12		20		0		0.2555777768

		2012		3		4		16-Jan-12		22-Jan-12		25		0		1.6555965692

		2012		4		5		23-Jan-12		29-Jan-12		20		0		0.2184490787

		2012		5		5		30-Jan-12		5-Feb-12		21.8		5.7524698253		0.9907471928

		2012		6		5		6-Feb-12		12-Feb-12		21		5.2223296787		1.2843947991

		2012		7		5		13-Feb-12		19-Feb-12		20		0		1.206018242

		2012		8		4		20-Feb-12		26-Feb-12		50		0		0.6875742384

		2012		9		5		27-Feb-12		4-Mar-12		20.2		2		0.5298395984

		2012		10		5		5-Mar-12		11-Mar-12		20		0		1.4420818285

		2012		11		5		12-Mar-12		18-Mar-12		20.2		2		0.4798645642

		2012		12		5		19-Mar-12		25-Mar-12		20		0		0.3362588289

		2012		13		5		26-Mar-12		1-Apr-12		23		7.7198419411		0.5610258461

		2012		14		4		2-Apr-12		8-Apr-12		25		0		0.5417256378

		2012		15		5		9-Apr-12		15-Apr-12		20		0		1.2612414519

		2012		16		5		16-Apr-12		22-Apr-12		20.4		4		0.7527283707

		2012		17		5		23-Apr-12		29-Apr-12		20		0		1.1982069938

		2012		18		5		30-Apr-12		6-May-12		20		0		1.0089103032

		2012		19		5		7-May-12		13-May-12		20.4		2.8141058827		0.5815238602

		2012		20		5		14-May-12		20-May-12		22.2		7.4643935934		1.5331992695

		2012		21		5		21-May-12		27-May-12		20		0		0.3891400776

		2012		22		4		28-May-12		3-Jun-12		26.5		5.9670814144		2.3033797632

		2012		23		5		4-Jun-12		10-Jun-12		20.2		2		2.1135325879

		2012		24		5		11-Jun-12		17-Jun-12		20		0		1.3247905495

		2012		25		5		18-Jun-12		24-Jun-12		20.8		3.9389277113		1.0314455875

		2012		26		5		25-Jun-12		1-Jul-12		20		0		1.2704999016

		2012		27		4		2-Jul-12		8-Jul-12		25		0		0.3843609415

		2012		28		5		9-Jul-12		15-Jul-12		20		0		0.7419770886

		2012		29		5		16-Jul-12		22-Jul-12		20		0		0.5981889334

		2012		30		5		23-Jul-12		29-Jul-12		20		0		1.4812731011

		2012		31		5		30-Jul-12		5-Aug-12		25.2		8.8168800455		1.3592755423

		2012		32		5		6-Aug-12		12-Aug-12		22.2		8.4781358729		0.5223313125

		2012		33		5		13-Aug-12		19-Aug-12		20		0		0.597226925

		2012		34		5		20-Aug-12		26-Aug-12		20.4		2.8141058827		0.6910282194

		2012		35		5		27-Aug-12		2-Sep-12		20.6		3.42893216		0.6300793601

		2012		36		4		3-Sep-12		9-Sep-12		25		0		1.7330031737

		2012		37		5		10-Sep-12		16-Sep-12		20		0		1.0687141807

		2012		38		5		17-Sep-12		23-Sep-12		20		0		0.2748636025

		2012		39		5		24-Sep-12		30-Sep-12		20		0		0.9967045701

		2012		40		5		1-Oct-12		7-Oct-12		20		0		0.8251787685

		2012		41		5		8-Oct-12		14-Oct-12		20		0		0.5363767333

		2012		42		5		15-Oct-12		21-Oct-12		22.4		9.547330263		0.8611329746

		2012		43		5		22-Oct-12		28-Oct-12		20		0		0.827024788

		2012		44		3		29-Oct-12		4-Nov-12		33.33		1.43E-14		0.9555277774

		2012		45		5		5-Nov-12		11-Nov-12		20		0		0.5433507155

		2012		46		5		12-Nov-12		18-Nov-12		22		7.7849894416		0.7607562027

		2012		47		4		19-Nov-12		25-Nov-12		25		0		0.1024288371

		2012		48		5		26-Nov-12		2-Dec-12		20		0		0.346799654

		2012		49		5		3-Dec-12		9-Dec-12		20.2		2		0.4370354677

		2012		50		5		10-Dec-12		16-Dec-12		20		0		0.5585964554

		2012		51		5		17-Dec-12		23-Dec-12		20.2		2		0.9688807976

		2012		52		4		24-Dec-12		30-Dec-12		50.25		2.5		1.8185067134

		2013		1		4		31-Dec-12		6-Jan-13		26		4.9236596392		1.8697838556

		2013		2		5		7-Jan-13		13-Jan-13		20		0		0.1932097306

		2013		3		5		14-Jan-13		20-Jan-13		21.2		4.7736651315		0.4753209442

		2013		4		4		21-Jan-13		27-Jan-13		25		0		0.2156192632

		2013		5		5		28-Jan-13		3-Feb-13		21		4.3808582712		0.6178430221

		2013		6		5		4-Feb-13		10-Feb-13		20.6		3.42893216		0.6167090076

		2013		7		5		11-Feb-13		17-Feb-13		20		0		0.2192715212

		2013		8		4		18-Feb-13		24-Feb-13		25		0		1.264871535

		2013		9		5		25-Feb-13		3-Mar-13		20		0		1.6980341575

		2013		10		5		4-Mar-13		10-Mar-13		20.8		3.9389277113		0.5350981218

		2013		11		5		11-Mar-13		17-Mar-13		20		0		0.4092309861

		2013		12		5		18-Mar-13		24-Mar-13		20		0		0.6518281982

		2013		13		4		25-Mar-13		31-Mar-13		25		0		0.4763052243

		2013		14		5		1-Apr-13		7-Apr-13		20		0		0.5482973646

		2013		15		5		8-Apr-13		14-Apr-13		20.2		2		0.4651021393

		2013		16		5		15-Apr-13		21-Apr-13		20		0		1.5422807786

		2013		17		5		22-Apr-13		28-Apr-13		22.8		7.5317509735		0.3668378388

		2013		18		5		29-Apr-13		5-May-13		20.2		2		0.5848247601

		2013		19		5		6-May-13		12-May-13		20		0		0.217784297

		2013		20		5		13-May-13		19-May-13		20		0		0.2420743687

		2013		21		5		20-May-13		26-May-13		20		0		0.4461277844

		2013		22		4		27-May-13		2-Jun-13		25		0		0.8573797292

		2013		23		5		3-Jun-13		9-Jun-13		22.4		6.5319726474		0.847838428

		2013		24		5		10-Jun-13		16-Jun-13		20		0		1.1526144195

		2013		25		5		17-Jun-13		23-Jun-13		23.8		9.2964639742		1.7442104231

		2013		26		5		24-Jun-13		30-Jun-13		20.2		2		1.4007390906

		2013		27		4		1-Jul-13		7-Jul-13		26		6.0719590635		0.7303195648

		2013		28		5		8-Jul-13		14-Jul-13		20		0		0.3596804137

		2013		29		5		15-Jul-13		21-Jul-13		25		8.7038827978		0.6847262227

		2013		30		5		22-Jul-13		28-Jul-13		20		0		0.3364966567

		2013		31		5		29-Jul-13		4-Aug-13		40.4		2.8141058827		0.6217314533

		2013		32		5		5-Aug-13		11-Aug-13		20		0		0.5737856743

		2013		33		5		12-Aug-13		18-Aug-13		20		0		1.044279656

		2013		34		5		19-Aug-13		25-Aug-13		20.2		2		0.7036476391

		2013		35		5		26-Aug-13		1-Sep-13		20		0		0.8173616091

		2013		36		4		2-Sep-13		8-Sep-13		25.25		2.5		0.3910988792

		2013		37		5		9-Sep-13		15-Sep-13		20		0		0.6890065312

		2013		38		5		16-Sep-13		22-Sep-13		20.4		2.8141058827		0.6662807216

		2013		39		5		23-Sep-13		29-Sep-13		21.4		6.5164903487		0.6124785711

		2013		40		5		30-Sep-13		6-Oct-13		20		0		0.755579248

		2013		41		5		7-Oct-13		13-Oct-13		20		0		2.0647033685

		2013		42		5		14-Oct-13		20-Oct-13		20		0		2.2689358739

		2013		43		5		21-Oct-13		27-Oct-13		20		0		0.1332291259

		2013		44		5		28-Oct-13		3-Nov-13		20.2		2		0.2095232684

		2013		45		5		4-Nov-13		10-Nov-13		20		0		0.4827835954

		2013		46		5		11-Nov-13		17-Nov-13		20		0		0.2322283359

		2013		47		5		18-Nov-13		24-Nov-13		23.8		7.8855448881		0.4944896359

		2013		48		4		25-Nov-13		1-Dec-13		26.5		5.9670814144		0.428563492

		2013		49		5		2-Dec-13		8-Dec-13		20		0		0.4876986775

		2013		50		5		9-Dec-13		15-Dec-13		20.8		5.6282117655		1.0439013363

		2013		51		5		16-Dec-13		22-Dec-13		21		5.9458839001		1.2189667756

		2013		52		4		23-Dec-13		29-Dec-13		25.25		2.5		0.3154229964

		2014		1		4		30-Dec-13		5-Jan-14		25		0		0.2882562517

		2014		2		5		6-Jan-14		12-Jan-14		21		5.2223296787		0.4995297789

		2014		3		5		13-Jan-14		19-Jan-14		40		0		0.4154756311

		2014		4		4		20-Jan-14		26-Jan-14		33.25		12.3373253163		2.5271129773

		2014		5		5		27-Jan-14		2-Feb-14		20.6		3.42893216		0.9338790072

		2014		6		5		3-Feb-14		9-Feb-14		20		0		2.3969313716

		2014		7		5		10-Feb-14		16-Feb-14		20		0		0.6141091108

		2014		8		4		17-Feb-14		23-Feb-14		25		0		0.667582704

		2014		9		5		24-Feb-14		2-Mar-14		20		0		0.2593646082

		2014		10		5		3-Mar-14		9-Mar-14		20.4		4		0.8676231901

		2014		11		5		10-Mar-14		16-Mar-14		20.2		2		1.5117605631

		2014		12		5		17-Mar-14		23-Mar-14		20		0		0.4681879964

		2014		13		5		24-Mar-14		30-Mar-14		20		0		0.4245350398

		2014		14		5		31-Mar-14		6-Apr-14		22.2		6.2893207547		0.4180310993

		2014		15		5		7-Apr-14		13-Apr-14		20		0		1.191049957

		2014		16		4		14-Apr-14		20-Apr-14		25		0		1.2687658045

		2014		17		5		21-Apr-14		27-Apr-14		21		6.5904736882		0.3618977756

		2014		18		5		28-Apr-14		4-May-14		20		0		0.409633983

		2014		19		5		5-May-14		11-May-14		20.6		3.42893216		0.3155471439

		2014		20		5		12-May-14		18-May-14		20.8		4.8575672508		0.4316480047

		2014		21		5		19-May-14		25-May-14		20		0		0.5966824951

		2014		22		4		26-May-14		1-Jun-14		25		0		0.1169045194

		2014		23		5		2-Jun-14		8-Jun-14		20		0		0.5163041739

		2014		24		5		9-Jun-14		15-Jun-14		20		0		0.6683038231

		2014		25		5		16-Jun-14		22-Jun-14		26.4		9.3765234452		0.9386532906

		2014		26		5		23-Jun-14		29-Jun-14		20		0		0.4325158957

		2014		27		4		30-Jun-14		6-Jul-14		25		0		0.5282991577

		2014		28		5		7-Jul-14		13-Jul-14		20		0		0.4740569586

		2014		29		5		14-Jul-14		20-Jul-14		20		0		1.333071641

		2014		30		5		21-Jul-14		27-Jul-14		20		0		0.5485890994

		2014		31		5		28-Jul-14		3-Aug-14		21.4		5.1286479995		2.1759940257

		2014		32		5		4-Aug-14		10-Aug-14		20.2		2		0.7127201414

		2014		33		5		11-Aug-14		17-Aug-14		20.6		3.42893216		0.7888155678

		2014		34		5		18-Aug-14		24-Aug-14		21.4		6.5164903487		0.350385502

		2014		35		5		25-Aug-14		31-Aug-14		20		0		0.1804716044

		2014		36		4		1-Sep-14		7-Sep-14		25		0		0.2315887159

		2014		37		5		8-Sep-14		14-Sep-14		20.2		2		0.3576310948

		2014		38		5		15-Sep-14		21-Sep-14		20.2		2		0.8385821367

		2014		39		5		22-Sep-14		28-Sep-14		20		0		0.9712260293

		2014		40		5		29-Sep-14		5-Oct-14		20		0		0.8233893368

		2014		41		5		6-Oct-14		12-Oct-14		20		0		2.5260799671

		2014		42		5		13-Oct-14		19-Oct-14		20		0		1.75106539

		2014		43		5		20-Oct-14		26-Oct-14		20		0		1.1265078784

		2014		44		5		27-Oct-14		2-Nov-14		20		0		0.789955695

		2014		45		5		3-Nov-14		9-Nov-14		20		0		0.7365324161

		2014		46		5		10-Nov-14		16-Nov-14		20.4		2.8141058827		0.4286840328

		2014		47		5		17-Nov-14		23-Nov-14		20.4		4		0.453563667

		2014		48		4		24-Nov-14		30-Nov-14		25		0		0.5575168159

		2014		49		5		1-Dec-14		7-Dec-14		20.6		3.42893216		0.9301989035

		2014		50		5		8-Dec-14		14-Dec-14		20.6		4.4540300671		3.0755926258

		2014		51		5		15-Dec-14		21-Dec-14		20		0		2.8979527256

		2014		52		4		22-Dec-14		28-Dec-14		25		0		0.3906404997

		2015		1		4		29-Dec-14		4-Jan-15		25		0		1.8613503163

		2015		2		5		5-Jan-15		11-Jan-15		20		0		1.6954262001

		2015		3		5		12-Jan-15		18-Jan-15		20		0		1.039052453

		2015		4		4		19-Jan-15		25-Jan-15		25		0		1.6970759166

		2015		5		5		26-Jan-15		1-Feb-15		20		0		2.2592742197

		2015		6		5		2-Feb-15		8-Feb-15		20		0		1.0381136739

		2015		7		5		9-Feb-15		15-Feb-15		20.4		2.8141058827		1.5454869783

		2015		8		4		16-Feb-15		22-Feb-15		25		0		0.6429618962

		2015		9		5		23-Feb-15		1-Mar-15		20.2		2		0.444938198

		2015		10		5		2-Mar-15		8-Mar-15		20.2		2		0.7759381419

		2015		11		5		9-Mar-15		15-Mar-15		20.6		3.42893216		0.7830517224

		2015		12		5		16-Mar-15		22-Mar-15		22.4		7.6699597671		1.1432541275

		2015		13		5		23-Mar-15		29-Mar-15		20.4		2.8141058827		1.0862642404

		2015		14		4		30-Mar-15		5-Apr-15		25		0		0.365650106

		2015		15		5		6-Apr-15		12-Apr-15		22.2		6.2893207547		0.9827410646

		2015		16		5		13-Apr-15		19-Apr-15		20.4		2.8141058827		0.6239951923

		2015		17		5		20-Apr-15		26-Apr-15		20.8		3.9389277113		0.4535746907

		2015		18		5		27-Apr-15		3-May-15		20		0		0.8266377683

		2015		19		5		4-May-15		10-May-15		24		8.0403025221		1.1510430053

		2015		20		5		11-May-15		17-May-15		26.2		10.5198225587		0.7046417529

		2015		21		5		18-May-15		24-May-15		20.2		2		0.3875564475

		2015		22		4		25-May-15		31-May-15		25		0		0.3918332979

		2015		23		5		1-Jun-15		7-Jun-15		20		0		0.3864841523

		2015		24		5		8-Jun-15		14-Jun-15		20		0		0.9790148109

		2015		25		5		15-Jun-15		21-Jun-15		20		0		0.8383614972

		2015		26		5		22-Jun-15		28-Jun-15		20		0		0.8258147492

		2015		27		4		29-Jun-15		5-Jul-15		25		0		1.2711149961

		2015		28		5		6-Jul-15		12-Jul-15		20.4		2.8141058827		1.7744632991

		2015		29		5		13-Jul-15		19-Jul-15		20.2		2		0.8449378675

		2015		30		5		20-Jul-15		26-Jul-15		21.4		5.8637733912		0.6703506545

		2015		31		5		27-Jul-15		2-Aug-15		20.2		2		1.4671468911

		2015		32		5		3-Aug-15		9-Aug-15		20		0		0.5403980015

		2015		33		5		10-Aug-15		16-Aug-15		20.2		2		0.6298253726

		2015		34		5		17-Aug-15		23-Aug-15		20.8		4.8575672508		6.1617554317

		2015		35		5		24-Aug-15		30-Aug-15		20		0		6.4316467565

		2015		36		5		31-Aug-15		6-Sep-15		20		0		2.294303816

		2015		37		4		7-Sep-15		13-Sep-15		25		0		1.2566224572

		2015		38		5		14-Sep-15		20-Sep-15		20		0		1.2357062758

		2015		39		5		21-Sep-15		27-Sep-15		20.2		2		1.3970862536

		2015		40		5		28-Sep-15		4-Oct-15		20		0		2.8151998153

		2015		41		5		5-Oct-15		11-Oct-15		20.6		3.42893216		1.1177298421

		2015		42		5		12-Oct-15		18-Oct-15		20.4		2.8141058827		1.2328341332

		2015		43		5		19-Oct-15		25-Oct-15		20		0		0.960192689

		2015		44		5		26-Oct-15		1-Nov-15		20		0		0.463767183

		2015		45		5		2-Nov-15		8-Nov-15		20		0		0.5572970483

		2015		46		5		9-Nov-15		15-Nov-15		20		0		1.9399046368

		2015		47		5		16-Nov-15		22-Nov-15		20		0		1.2991805109

		2015		48		4		23-Nov-15		29-Nov-15		25		0		0.380744884

		2015		49		5		30-Nov-15		6-Dec-15		20		0		1.3815498543

		2015		50		5		7-Dec-15		13-Dec-15		20.4		2.8141058827		3.1957675134

		2015		51		5		14-Dec-15		20-Dec-15		20		0		1.8887906184

		2015		52		4		21-Dec-15		27-Dec-15		25		0		1.4375297098

		2015		53		4		28-Dec-15		3-Jan-16		25		0		0.8836807493

		2016		1		5		4-Jan-16		10-Jan-16		20		0		3.2943330129

		2016		2		5		11-Jan-16		17-Jan-16		20		0		1.6800208332

		2016		3		4		18-Jan-16		24-Jan-16		25.25		2.5		2.3065179384

		2016		4		5		25-Jan-16		31-Jan-16		20		0		1.4481125647

		2016		5		5		1-Feb-16		7-Feb-16		20.4		4		1.2103222711

		2016		6		5		8-Feb-16		14-Feb-16		20.2		2		1.023708943

		2016		7		4		15-Feb-16		21-Feb-16		25		0		1.5001860996

		2016		8		5		22-Feb-16		28-Feb-16		20.4		2.8141058827		0.8202743444

		2016		9		5		29-Feb-16		6-Mar-16		20.2		2		1.5943807575

		2016		10		5		7-Mar-16		13-Mar-16		20.2		2		0.8662967159

		2016		11		5		14-Mar-16		20-Mar-16		21.6		6.1496489183		1.3573208906

		2016		12		4		21-Mar-16		27-Mar-16		25		0		0.5265611709

		2016		13		5		28-Mar-16		3-Apr-16		20		0		0.7991120072

		2016		14		5		4-Apr-16		10-Apr-16		20		0		0.9013323471

		2016		15		5		11-Apr-16		17-Apr-16		20.6		3.42893216		1.1213474038

		2016		16		5		18-Apr-16		24-Apr-16		20.2		2		0.3070342

		2016		17		5		25-Apr-16		1-May-16		20.4		2.8141058827		0.8585918704

		2016		18		5		2-May-16		8-May-16		20		0		0.6525105363

		2016		19		5		9-May-16		15-May-16		20		0		0.5226088403

		2016		20		5		16-May-16		22-May-16		20		0		0.6418956301

		2016		21		5		23-May-16		29-May-16		20		0		1.0609995287

		2016		22		4		30-May-16		5-Jun-16		25		0		0.3780983117

		2016		23		5		6-Jun-16		12-Jun-16		23		7.7198419411		1.3547508996

		2016		24		5		13-Jun-16		19-Jun-16		20		0		0.6937362611

		2016		25		5		20-Jun-16		26-Jun-16		21.4		5.1286479995		3.4228686799

		2016		26		5		27-Jun-16		3-Jul-16		20.2		2		3.6283081457

		2016		27		4		4-Jul-16		10-Jul-16		25		0		1.0121100072

		2016		28		5		11-Jul-16		17-Jul-16		24		8.0403025221		0.406238846

		2016		29		5		18-Jul-16		24-Jul-16		20		0		0.39328107

		2016		30		5		25-Jul-16		31-Jul-16		20.4		4		0.4616492175

		2016		31		5		1-Aug-16		7-Aug-16		20		0		0.7294724121

		2016		32		5		8-Aug-16		14-Aug-16		20		0		0.2158008341

		2016		33		5		15-Aug-16		21-Aug-16		20		0		0.5414517522

		2016		34		5		22-Aug-16		28-Aug-16		21		5.9458839001		0.6910716316

		2016		35		5		29-Aug-16		4-Sep-16		21.2		5.5559595813		0.6050785073

		2016		36		4		5-Sep-16		11-Sep-16		27.75		8.62738768		2.6835222501

		2016		37		5		12-Sep-16		18-Sep-16		20.4		2.8141058827		1.3787784449

		2016		38		5		19-Sep-16		25-Sep-16		20.4		2.8141058827		1.8155632735

		2016		39		5		26-Sep-16		2-Oct-16		20		0		0.8213708054

		2016		40		5		3-Oct-16		9-Oct-16		20.4		2.8141058827		0.3612063122

		2016		41		5		10-Oct-16		16-Oct-16		20		0		1.2730161036

		2016		42		5		17-Oct-16		23-Oct-16		20		0		1.1619681579

		2016		43		5		24-Oct-16		30-Oct-16		20		0		1.315743136

		2016		44		5		31-Oct-16		6-Nov-16		20.2		2		2.3324836548

		2016		45		5		7-Nov-16		13-Nov-16		29.4		10.8077787176		2.3613068416

		2016		46		5		14-Nov-16		20-Nov-16		20		0		0.6033489869

		2016		47		4		21-Nov-16		27-Nov-16		25		0		0.040824829

		2016		48		5		28-Nov-16		4-Dec-16		20		0		0.5522046722

		2016		49		5		5-Dec-16		11-Dec-16		20		0		0.3625879204

		2016		50		5		12-Dec-16		18-Dec-16		20.2		2		0.3542174473

		2016		51		5		19-Dec-16		25-Dec-16		20		0		0.158113883

		2016		52		4		26-Dec-16		1-Jan-17		25		0		0.8583851117

		2017		1		4		2-Jan-17		8-Jan-17		25		0		0.6563218215

		2017		2		5		9-Jan-17		15-Jan-17		20		0		0.1585244461

		2017		3		4		16-Jan-17		22-Jan-17		25		0		0.5642325171

		2017		4		5		23-Jan-17		29-Jan-17		20.2		2		0.4856130147

		2017		5		5		30-Jan-17		5-Feb-17		20.2		2		0.4222321636

		2017		6		5		6-Feb-17		12-Feb-17		20.2		2		0.2825243352

		2017		7		5		13-Feb-17		19-Feb-17		20		0		0.5017270174

		2017		8		4		20-Feb-17		26-Feb-17		25		0		0.1257974563

		2017		9		5		27-Feb-17		5-Mar-17		20		0		0.7488858391

		2017		10		5		6-Mar-17		12-Mar-17		20		0		0.4065956222

		2017		11		5		13-Mar-17		19-Mar-17		20		0		0.4464638843

		2017		12		5		20-Mar-17		26-Mar-17		20.2		2		0.712495614

		2017		13		5		27-Mar-17		2-Apr-17		20		0		0.5181409075

		2017		14		5		3-Apr-17		9-Apr-17		20		0		0.4508658337

		2017		15		4		10-Apr-17		16-Apr-17		25		0		0.8643446458

		2017		16		5		17-Apr-17		23-Apr-17		20		0		0.2913245613

		2017		17		5		24-Apr-17		30-Apr-17		20		0		0.207557221

		2017		18		5		1-May-17		7-May-17		20		0		0.2221936093

		2017		19		5		8-May-17		14-May-17		20		0		0.3323702754

		2017		20		5		15-May-17		21-May-17		21.6		6.7748793273		2.3466081906

		2017		21		5		22-May-17		28-May-17		21.4		6.5164903487		0.4969205168

		2017		22		4		29-May-17		4-Jun-17		25		0		0.3370830758

		2017		23		5		5-Jun-17		11-Jun-17		20		0		0.2492589015

		2017		24		5		12-Jun-17		18-Jun-17		20.2		2		0.4427188724

		2017		25		5		19-Jun-17		25-Jun-17		20		0		0.3315569333

		2017		26		5		26-Jun-17		2-Jul-17		20		0		0.7060594876

		2017		27		4		3-Jul-17		9-Jul-17		25.25		2.5		0.6930367956

		2017		28		5		10-Jul-17		16-Jul-17		20		0		0.666985757

		2017		29		5		17-Jul-17		23-Jul-17		20		0		0.216725633

		2017		30		5		24-Jul-17		30-Jul-17		40		0		0.4018955088

		2017		31		5		31-Jul-17		6-Aug-17		20		0		0.1632482772

		2017		32		5		7-Aug-17		13-Aug-17		21.2		4.7736651315		2.8407657418

		2017		33		5		14-Aug-17		20-Aug-17		20.2		2		1.6491603924

		2017		34		5		21-Aug-17		27-Aug-17		22.6		6.7599533798		0.7833262411

		2017		35		5		28-Aug-17		3-Sep-17		20		0		0.6255957161

		2017		36		4		4-Sep-17		10-Sep-17		25		0		0.3422839951

		2017		37		5		11-Sep-17		17-Sep-17		20.2		2		0.2064703369

		2017		38		5		18-Sep-17		24-Sep-17		20.8		4.8575672508		0.2742808779

		2017		39		5		25-Sep-17		1-Oct-17		20.6		3.42893216		0.3306357512

		2017		40		5		2-Oct-17		8-Oct-17		20.2		2		0.185148589

		2017		41		5		9-Oct-17		15-Oct-17		20		0		0.2684771871

		2017		42		5		16-Oct-17		22-Oct-17		20.4		2.8141058827		0.1527088734

		2017		43		5		23-Oct-17		29-Oct-17		21.6		8.3750471128		0.6274312711

		2017		44		5		30-Oct-17		5-Nov-17		21.2		4.7736651315		0.5163332257

		2017		45		5		6-Nov-17		12-Nov-17		20.2		2		0.7393713546

		2017		46		5		13-Nov-17		19-Nov-17		20.2		2		0.7084984121

		2017		47		4		20-Nov-17		26-Nov-17		20.2		0		0.4536794022

		2017		48		5		27-Nov-17		3-Dec-17		20.4		2.8141058827		0.7070855677

		2017		49		5		4-Dec-17		10-Dec-17		20.2		2		0.8647427363

		2017		50		5		11-Dec-17		17-Dec-17		20		0		0.4915282291

		2017		51		5		18-Dec-17		24-Dec-17		20		0		0.2040833163

		2017		52		4		25-Dec-17		31-Dec-17		25		0		0.3900854607

		2018		1		4		1-Jan-18		7-Jan-18		25.25		2.5		0.2885596414

		2018		2		5		8-Jan-18		14-Jan-18		20		0		0.2504396135

		2018		3		4		15-Jan-18		21-Jan-18		25		0		0.4017047008

		2018		4		5		22-Jan-18		28-Jan-18		20.2		2		0.2535152855

		2018		5		5		29-Jan-18		4-Feb-18		21.6		5.4531984869		1.6091768082

		2018		6		5		5-Feb-18		11-Feb-18		20		0		3.8791236124

		2018		7		5		12-Feb-18		18-Feb-18		22		7.2474307534		3.299853027

		2018		8		4		19-Feb-18		25-Feb-18		25		0		1.8231543178

		2018		9		5		26-Feb-18		4-Mar-18		20		0		2.4073637033

		2018		10		5		5-Mar-18		11-Mar-18		20.2		2		1.6574920814

		2018		11		5		12-Mar-18		18-Mar-18		20		0		0.604028145

		2018		12		5		19-Mar-18		25-Mar-18		20.2		2		3.2205465375

		2018		13		4		26-Mar-18		1-Apr-18		25		0		1.3421965827

		2018		14		5		2-Apr-18		8-Apr-18		20		0		1.7487767153

		2018		15		5		9-Apr-18		15-Apr-18		20.4		2.8141058827		1.7229857806

		2018		16		5		16-Apr-18		22-Apr-18		20		0		0.6707458535

		2018		17		5		23-Apr-18		29-Apr-18		20.4		2.8141058827		1.1205802069

		2018		18		5		30-Apr-18		6-May-18		20.4		2.8141058827		0.5089400751

		2018		19		5		7-May-18		13-May-18		22.4		7.1237261842		0.9368671197

		2018		20		5		14-May-18		20-May-18		22.6		6.7599533798		0.6320047468

		2018		21		5		21-May-18		27-May-18		20.6		3.42893216		0.343918595

		2018		22		4		28-May-18		3-Jun-18		25.25		2.5		1.4674098496

		2018		23		5		4-Jun-18		10-Jun-18		20		0		0.4027654404

		2018		24		5		11-Jun-18		17-Jun-18		21.6		5.4531984869		0.3667151483

		2018		25		5		18-Jun-18		24-Jun-18		20		0		0.8990661822

		2018		26		5		25-Jun-18		1-Jul-18		20		0		0.835463943

		2018		27		4		2-Jul-18		8-Jul-18		25		0		1.1994165248

		2018		28		5		9-Jul-18		15-Jul-18		20.6		3.42893216		0.534724228

		2018		29		5		16-Jul-18		22-Jul-18		21		4.3808582712		0.4240636745

		2018		30		5		23-Jul-18		29-Jul-18		20.2		2		0.3453548899

		2018		31		5		30-Jul-18		5-Aug-18		20		0		0.9964587297

		2018		32		5		6-Aug-18		12-Aug-18		20.6		3.42893216		0.949831564

		2018		33		5		13-Aug-18		19-Aug-18		20		0		0.9175674362

		2018		34		5		20-Aug-18		26-Aug-18		20		0		0.3203123476

		2018		35		5		27-Aug-18		2-Sep-18		20.2		2		0.556911124

		2018		36		4		3-Sep-18		9-Sep-18		25		0		0.7790164739

		2018		37		5		10-Sep-18		16-Sep-18		20		0		0.81778359

		2018		38		5		17-Sep-18		23-Sep-18		20.6		3.42893216		0.8765557598

		2018		39		5		24-Sep-18		30-Sep-18		20		0		0.2994494949

		2018		40		5		1-Oct-18		7-Oct-18		21.4		5.1286479995		1.467770418

		2018		41		5		8-Oct-18		14-Oct-18		21.2		4.7736651315		4.1862357793

		2018		42		5		15-Oct-18		21-Oct-18		20.8		3.9389277113		1.6843040106

		2018		43		5		22-Oct-18		28-Oct-18		20.2		2		2.4558236907

		2018		44		5		29-Oct-18		4-Nov-18		20		0		2.3601758409

		2018		45		5		5-Nov-18		11-Nov-18		22.8		6.9747017604		1.7470031483

		2018		46		5		12-Nov-18		18-Nov-18		20		0		1.1423966036

		2018		47		4		19-Nov-18		25-Nov-18		25		0		1.0178899744

		2018		48		5		26-Nov-18		2-Dec-18		20		0		0.3810905404

		2018		49		4		3-Dec-18		9-Dec-18		25		0		2.853664311

		2018		50		5		10-Dec-18		16-Dec-18		20.2		2		0.7117373111

		2018		51		5		17-Dec-18		23-Dec-18		40		0		2.324968817

		2018		52		4		24-Dec-18		30-Dec-18		25		0		3.369376797







S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
05

12
21

-M
ar

-0
5

27
-M

ar
-0

5
25

.2
50

0
2.

50
00

5.
96

52
25

.0
00

0
0.

00
00

0.
00

57
25

.0
00

0
0.

00
00

0.
39

27
20

05
13

28
-M

ar
-0

5
03

-A
pr

-0
5

20
.8

00
0

3.
93

89
6.

52
06

20
.0

00
0

0.
00

00
0.

00
86

20
.0

00
0

0.
00

00
0.

33
19

20
05

14
04

-A
pr

-0
5

10
-A

pr
-0

5
20

.0
00

0
0.

00
00

5.
48

49
20

.0
00

0
0.

00
00

0.
00

56
20

.0
00

0
0.

00
00

0.
73

35
20

05
15

11
-A

pr
-0

5
17

-A
pr

-0
5

20
.0

00
0

0.
00

00
17

.7
97

4
20

.2
00

0
2.

00
00

0.
00

98
20

.0
00

0
0.

00
00

2.
54

24
20

05
16

18
-A

pr
-0

5
24

-A
pr

-0
5

20
.0

00
0

0.
00

00
8.

41
25

20
.0

00
0

0.
00

00
0.

01
30

20
.0

00
0

0.
00

00
1.

06
39

20
05

17
25

-A
pr

-0
5

01
-M

ay
-0

5
20

.0
00

0
0.

00
00

7.
08

34
20

.0
00

0
0.

00
00

0.
00

99
21

.2
00

0
5.

55
60

0.
89

89
20

05
18

02
-M

ay
-0

5
08

-M
ay

-0
5

20
.4

00
0

2.
81

41
6.

52
27

20
.0

00
0

0.
00

00
0.

00
64

20
.0

00
0

0.
00

00
0.

52
26

20
05

19
09

-M
ay

-0
5

15
-M

ay
-0

5
20

.0
00

0
0.

00
00

9.
71

96
20

.0
00

0
0.

00
00

0.
00

91
20

.0
00

0
0.

00
00

1.
09

65
20

05
20

16
-M

ay
-0

5
22

-M
ay

-0
5

20
.0

00
0

0.
00

00
10

.9
22

0
20

.0
00

0
0.

00
00

0.
00

42
20

.2
00

0
2.

00
00

1.
05

63
20

05
21

23
-M

ay
-0

5
29

-M
ay

-0
5

20
.0

00
0

0.
00

00
3.

46
88

20
.0

00
0

0.
00

00
0.

00
47

20
.0

00
0

0.
00

00
0.

32
89

20
05

22
30

-M
ay

-0
5

05
-J

un
-0

5
25

.0
00

0
0.

00
00

5.
85

62
25

.0
00

0
0.

00
00

0.
00

65
25

.0
00

0
0.

00
00

0.
62

43
20

05
23

06
-J

un
-0

5
12

-J
un

-0
5

20
.6

00
0

3.
42

89
2.

23
67

20
.0

00
0

0.
00

00
0.

00
32

20
.0

00
0

0.
00

00
0.

28
76

20
05

24
13

-J
un

-0
5

19
-J

un
-0

5
20

.0
00

0
0.

00
00

6.
30

92
20

.2
00

0
2.

00
00

0.
00

21
20

.0
00

0
0.

00
00

0.
24

03
20

05
25

20
-J

un
-0

5
26

-J
un

-0
5

22
.0

00
0

6.
03

02
10

.6
19

3
20

.0
00

0
0.

00
00

0.
00

48
21

.6
00

0
5.

45
32

0.
54

90
20

05
26

27
-J

un
-0

5
03

-J
ul

-0
5

20
.4

00
0

2.
81

41
4.

93
42

20
.0

00
0

0.
00

00
0.

00
69

20
.0

00
0

0.
00

00
0.

43
76

20
05

27
04

-J
ul

-0
5

10
-J

ul
-0

5
25

.0
00

0
0.

00
00

7.
58

00
25

.0
00

0
0.

00
00

0.
00

85
25

.0
00

0
0.

00
00

0.
48

82
20

05
28

11
-J

ul
-0

5
17

-J
ul

-0
5

20
.0

00
0

0.
00

00
3.

39
25

20
.2

00
0

2.
00

00
0.

00
33

20
.6

00
0

3.
42

89
0.

34
16

20
05

29
18

-J
ul

-0
5

24
-J

ul
-0

5
20

.0
00

0
0.

00
00

5.
60

92
20

.0
00

0
0.

00
00

0.
00

61
20

.0
00

0
0.

00
00

0.
28

76

202



Appendix C

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
05

30
25

-J
ul

-0
5

31
-J

ul
-0

5
20

.0
00

0
0.

00
00

5.
70

74
20

.0
00

0
0.

00
00

0.
00

52
20

.0
00

0
0.

00
00

0.
48

29
20

05
31

01
-A

ug
-0

5
07

-A
ug

-0
5

20
.8

00
0

3.
93

89
7.

59
36

21
.6

00
0

5.
45

32
0.

00
62

20
.6

00
0

3.
42

89
0.

35
76

20
05

32
08

-A
ug

-0
5

14
-A

ug
-0

5
20

.2
00

0
2.

00
00

5.
25

19
20

.0
00

0
0.

00
00

0.
00

56
21

.8
00

0
7.

57
19

0.
35

64
20

05
33

15
-A

ug
-0

5
21

-A
ug

-0
5

20
.6

00
0

4.
45

40
6.

40
79

20
.0

00
0

0.
00

00
0.

00
56

20
.0

00
0

0.
00

00
0.

52
24

20
05

34
22

-A
ug

-0
5

28
-A

ug
-0

5
20

.0
00

0
0.

00
00

6.
54

08
20

.0
00

0
0.

00
00

0.
00

55
20

.0
00

0
0.

00
00

0.
32

68
20

05
35

29
-A

ug
-0

5
04

-S
ep

-0
5

20
.0

00
0

0.
00

00
5.

60
01

20
.0

00
0

0.
00

00
0.

00
73

20
.2

00
0

2.
00

00
0.

43
48

20
05

36
05

-S
ep

-0
5

11
-S

ep
-0

5
25

.0
00

0
0.

00
00

4.
29

80
25

.0
00

0
0.

00
00

0.
00

50
25

.0
00

0
0.

00
00

0.
45

03
20

05
37

12
-S

ep
-0

5
18

-S
ep

-0
5

21
.2

00
0

4.
77

37
6.

04
86

20
.0

00
0

0.
00

00
0.

00
62

20
.0

00
0

0.
00

00
0.

68
27

20
05

38
19

-S
ep

-0
5

25
-S

ep
-0

5
20

.0
00

0
0.

00
00

8.
04

77
20

.4
00

0
2.

81
41

0.
00

57
20

.0
00

0
0.

00
00

0.
63

24
20

05
39

26
-S

ep
-0

5
02

-O
ct

-0
5

26
.8

00
0

10
.3

35
8

6.
70

52
20

.0
00

0
0.

00
00

0.
00

41
20

.2
00

0
2.

00
00

0.
44

12
20

05
40

03
-O

ct
-0

5
09

-O
ct

-0
5

20
.0

00
0

0.
00

00
15

.0
00

3
20

.0
00

0
0.

00
00

0.
00

70
20

.0
00

0
0.

00
00

1.
06

91
20

05
41

10
-O

ct
-0

5
16

-O
ct

-0
5

20
.6

00
0

3.
42

89
5.

01
63

20
.0

00
0

0.
00

00
0.

00
54

20
.0

00
0

0.
00

00
0.

62
61

20
05

42
17

-O
ct

-0
5

23
-O

ct
-0

5
20

.0
00

0
0.

00
00

8.
17

54
20

.0
00

0
0.

00
00

0.
01

43
20

.0
00

0
0.

00
00

1.
10

31
20

05
43

24
-O

ct
-0

5
30

-O
ct

-0
5

20
.2

00
0

2.
00

00
8.

42
48

20
.2

00
0

2.
00

00
0.

01
06

20
.8

00
0

3.
93

89
0.

69
07

20
05

44
31

-O
ct

-0
5

06
-N

ov
-0

5
20

.0
00

0
0.

00
00

7.
79

34
20

.0
00

0
0.

00
00

0.
00

50
20

.2
00

0
2.

00
00

1.
05

09
20

05
45

07
-N

ov
-0

5
13

-N
ov

-0
5

20
.0

00
0

0.
00

00
6.

95
19

20
.0

00
0

0.
00

00
0.

00
45

20
.2

00
0

2.
00

00
0.

68
98

20
05

46
14

-N
ov

-0
5

20
-N

ov
-0

5
20

.0
00

0
0.

00
00

8.
19

32
20

.0
00

0
0.

00
00

0.
00

49
22

.0
00

0
7.

78
50

0.
57

13
20

05
47

21
-N

ov
-0

5
27

-N
ov

-0
5

25
.0

00
0

0.
00

00
5.

85
57

25
.7

50
0

5.
56

75
0.

00
62

25
.0

00
0

0.
00

00
0.

15
44

203



S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results
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S&P500 & VIX : SLIM Compression Results

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
14

47
17

-N
ov

-1
4

23
-N

ov
-1

4
20

.0
00

0
0.

00
00

8.
01

47
20

.0
00

0
0.

00
00

0.
00

28
20

.4
00

0
4.

00
00

0.
45

36
20

14
48

24
-N

ov
-1

4
30

-N
ov

-1
4

25
.0

00
0

0.
00

00
2.

62
17

25
.0

00
0

0.
00

00
0.

00
40

25
.0

00
0

0.
00

00
0.

55
75

20
14

49
01

-D
ec

-1
4

07
-D

ec
-1

4
20

.2
00

0
2.

00
00

8.
99

07
20

.0
00

0
0.

00
00

0.
00

52
20

.6
00

0
3.

42
89

0.
93

02
20

14
50

08
-D

ec
-1

4
14

-D
ec

-1
4

24
.0

00
0

8.
04

03
24

.4
26

5
20

.0
00

0
0.

00
00

0.
00

94
20

.6
00

0
4.

45
40

3.
07

56
20

14
51

15
-D

ec
-1

4
21

-D
ec

-1
4

20
.0

00
0

0.
00

00
43

.1
90

1
20

.4
00

0
2.

81
41

0.
01

32
20

.0
00

0
0.

00
00

2.
89

80
20

14
52

22
-D

ec
-1

4
28

-D
ec

-1
4

26
.2

50
0

5.
47

61
4.

28
27

25
.0

00
0

0.
00

00
0.

00
15

25
.0

00
0

0.
00

00
0.

39
06

20
15

1
29

-D
ec

-1
4

04
-J

an
-1

5
25

.0
00

0
0.

00
00

16
.0

89
5

25
.0

00
0

0.
00

00
0.

00
78

25
.0

00
0

0.
00

00
1.

86
14

20
15

2
05

-J
an

-1
5

11
-J

an
-1

5
20

.0
00

0
0.

00
00

22
.9

17
1

20
.0

00
0

0.
00

00
0.

01
29

20
.0

00
0

0.
00

00
1.

69
54

20
15

3
12

-J
an

-1
5

18
-J

an
-1

5
20

.0
00

0
0.

00
00

13
.8

95
7

20
.0

00
0

0.
00

00
0.

00
87

20
.0

00
0

0.
00

00
1.

03
91

20
15

4
19

-J
an

-1
5

25
-J

an
-1

5
25

.0
00

0
0.

00
00

18
.4

30
0

25
.0

00
0

0.
00

00
0.

00
85

25
.0

00
0

0.
00

00
1.

69
71

20
15

5
26

-J
an

-1
5

01
-F

eb
-1

5
20

.0
00

0
0.

00
00

24
.5

31
2

26
.6

00
0

9.
45

16
0.

01
35

20
.0

00
0

0.
00

00
2.

25
93

20
15

6
02

-F
eb

-1
5

08
-F

eb
-1

5
20

.0
00

0
0.

00
00

16
.0

58
4

20
.0

00
0

0.
00

00
0.

00
90

20
.0

00
0

0.
00

00
1.

03
81

20
15

7
09

-F
eb

-1
5

15
-F

eb
-1

5
25

.2
00

0
8.

81
69

19
.6

24
1

20
.0

00
0

0.
00

00
0.

00
48

20
.4

00
0

2.
81

41
1.

54
55

20
15

8
16

-F
eb

-1
5

22
-F

eb
-1

5
26

.0
00

0
6.

07
20

5.
70

72
25

.2
50

0
2.

50
00

0.
00

34
25

.0
00

0
0.

00
00

0.
64

30
20

15
9

23
-F

eb
-1

5
01

-M
ar

-1
5

20
.0

00
0

0.
00

00
4.

24
99

20
.2

00
0

2.
00

00
0.

00
37

20
.2

00
0

2.
00

00
0.

44
49

20
15

10
02

-M
ar

-1
5

08
-M

ar
-1

5
20

.2
00

0
2.

00
00

17
.2

40
7

22
.6

00
0

6.
76

00
0.

00
70

20
.2

00
0

2.
00

00
0.

77
59

20
15

11
09

-M
ar

-1
5

15
-M

ar
-1

5
20

.0
00

0
0.

00
00

16
.1

34
3

20
.0

00
0

0.
00

00
0.

01
30

20
.6

00
0

3.
42

89
0.

78
31

20
15

12
16

-M
ar

-1
5

22
-M

ar
-1

5
20

.0
00

0
0.

00
00

13
.6

20
1

20
.0

00
0

0.
00

00
0.

00
77

22
.4

00
0

7.
67

00
1.

14
33

230



Appendix C

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
15

13
23

-M
ar

-1
5

29
-M

ar
-1

5
20

.0
00

0
0.

00
00

21
.6

96
8

20
.0

00
0

0.
00

00
0.

01
00

20
.4

00
0

2.
81

41
1.

08
63

20
15

14
30

-M
ar

-1
5

05
-A

pr
-1

5
25

.0
00

0
0.

00
00

11
.3

07
5

25
.0

00
0

0.
00

00
0.

00
70

25
.0

00
0

0.
00

00
0.

36
57

20
15

15
06

-A
pr

-1
5

12
-A

pr
-1

5
20

.0
00

0
0.

00
00

10
.2

85
3

20
.2

00
0

2.
00

00
0.

00
43

22
.2

00
0

6.
28

93
0.

98
27

20
15

16
13

-A
pr

-1
5

19
-A

pr
-1

5
20

.8
00

0
3.

93
89

10
.3

19
8

20
.0

00
0

0.
00

00
0.

00
78

20
.4

00
0

2.
81

41
0.

62
40

20
15

17
20

-A
pr

-1
5

26
-A

pr
-1

5
20

.0
00

0
0.

00
00

8.
48

36
22

.0
00

0
6.

03
02

0.
00

36
20

.8
00

0
3.

93
89

0.
45

36
20

15
18

27
-A

pr
-1

5
03

-M
ay

-1
5

20
.0

00
0

0.
00

00
11

.2
32

1
20

.0
00

0
0.

00
00

0.
00

79
20

.0
00

0
0.

00
00

0.
82

66
20

15
19

04
-M

ay
-1

5
10

-M
ay

-1
5

20
.0

00
0

0.
00

00
16

.5
10

9
20

.0
00

0
0.

00
00

0.
00

97
24

.0
00

0
8.

04
03

1.
15

10
20

15
20

11
-M

ay
-1

5
17

-M
ay

-1
5

21
.6

00
0

5.
45

32
11

.7
90

4
20

.0
00

0
0.

00
00

0.
00

52
26

.2
00

0
10

.5
19

8
0.

70
46

20
15

21
18

-M
ay

-1
5

24
-M

ay
-1

5
20

.0
00

0
0.

00
00

2.
10

93
20

.8
00

0
3.

93
89

0.
00

48
20

.2
00

0
2.

00
00

0.
38

76
20

15
22

25
-M

ay
-1

5
31

-M
ay

-1
5

25
.0

00
0

0.
00

00
9.

58
65

25
.0

00
0

0.
00

00
0.

00
65

25
.0

00
0

0.
00

00
0.

39
18

20
15

23
01

-J
un

-1
5

07
-J

un
-1

5
20

.2
00

0
2.

00
00

9.
75

40
20

.0
00

0
0.

00
00

0.
00

44
20

.0
00

0
0.

00
00

0.
38

65
20

15
24

08
-J

un
-1

5
14

-J
un

-1
5

22
.0

00
0

7.
24

74
13

.7
26

1
20

.0
00

0
0.

00
00

0.
00

73
20

.0
00

0
0.

00
00

0.
97

90
20

15
25

15
-J

un
-1

5
21

-J
un

-1
5

20
.0

00
0

0.
00

00
13

.9
33

9
20

.0
00

0
0.

00
00

0.
00

57
20

.0
00

0
0.

00
00

0.
83

84
20

15
26

22
-J

un
-1

5
28

-J
un

-1
5

20
.6

00
0

3.
42

89
10

.9
83

5
20

.2
00

0
2.

00
00

0.
00

89
20

.0
00

0
0.

00
00

0.
82

58
20

15
27

29
-J

un
-1

5
05

-J
ul

-1
5

25
.0

00
0

0.
00

00
9.

91
45

25
.0

00
0

0.
00

00
0.

00
46

25
.0

00
0

0.
00

00
1.

27
11

20
15

28
06

-J
ul

-1
5

12
-J

ul
-1

5
20

.4
00

0
2.

81
41

15
.3

23
0

20
.0

00
0

0.
00

00
0.

01
17

20
.4

00
0

2.
81

41
1.

77
45

20
15

29
13

-J
ul

-1
5

19
-J

ul
-1

5
20

.4
00

0
2.

81
41

11
.6

20
3

20
.0

00
0

0.
00

00
0.

00
35

20
.2

00
0

2.
00

00
0.

84
49

20
15

30
20

-J
ul

-1
5

26
-J

ul
-1

5
20

.2
00

0
2.

00
00

18
.7

77
3

20
.0

00
0

0.
00

00
0.

00
31

21
.4

00
0

5.
86

38
0.

67
04

231



S&P500 & VIX : SLIM Compression Results

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
15

31
27

-J
ul

-1
5

02
-A

ug
-1

5
40

.0
00

0
0.

00
00

17
.2

48
9

20
.2

00
0

2.
00

00
0.

00
66

20
.2

00
0

2.
00

00
1.

46
71

20
15

32
03

-A
ug

-1
5

09
-A

ug
-1

5
20

.2
00

0
2.

00
00

9.
58

36
20

.0
00

0
0.

00
00

0.
00

78
20

.0
00

0
0.

00
00

0.
54

04
20

15
33

10
-A

ug
-1

5
16

-A
ug

-1
5

20
.4

00
0

4.
00

00
8.

62
82

20
.2

00
0

2.
00

00
0.

00
58

20
.2

00
0

2.
00

00
0.

62
98

20
15

34
17

-A
ug

-1
5

23
-A

ug
-1

5
21

.2
00

0
5.

55
60

54
.8

56
4

20
.0

00
0

0.
00

00
0.

01
58

20
.8

00
0

4.
85

76
6.

16
18

20
15

35
24

-A
ug

-1
5

30
-A

ug
-1

5
20

.0
00

0
0.

00
00

54
.7

53
1

20
.0

00
0

0.
00

00
0.

02
22

20
.0

00
0

0.
00

00
6.

43
16

20
15

36
31

-A
ug

-1
5

06
-S

ep
-1

5
20

.6
00

0
3.

42
89

23
.7

90
5

20
.0

00
0

0.
00

00
0.

02
28

20
.0

00
0

0.
00

00
2.

29
43

20
15

37
07

-S
ep

-1
5

13
-S

ep
-1

5
25

.0
00

0
0.

00
00

11
.7

44
8

26
.2

50
0

5.
47

61
0.

00
90

25
.0

00
0

0.
00

00
1.

25
66

20
15

38
14

-S
ep

-1
5

20
-S

ep
-1

5
20

.0
00

0
0.

00
00

18
.8

66
1

20
.0

00
0

0.
00

00
0.

01
14

20
.0

00
0

0.
00

00
1.

23
57

20
15

39
21

-S
ep

-1
5

27
-S

ep
-1

5
20

.2
00

0
2.

00
00

14
.5

13
8

20
.4

00
0

4.
00

00
0.

01
06

20
.2

00
0

2.
00

00
1.

39
71

20
15

40
28

-S
ep

-1
5

04
-O

ct
-1

5
21

.8
00

0
7.

57
19

29
.3

51
3

20
.0

00
0

0.
00

00
0.

00
87

20
.0

00
0

0.
00

00
2.

81
52

20
15

41
05

-O
ct

-1
5

11
-O

ct
-1

5
20

.0
00

0
0.

00
00

15
.6

09
3

20
.6

00
0

3.
42

89
0.

00
52

20
.6

00
0

3.
42

89
1.

11
77

20
15

42
12

-O
ct

-1
5

18
-O

ct
-1

5
20

.0
00

0
0.

00
00

15
.5

72
6

20
.0

00
0

0.
00

00
0.

00
86

20
.4

00
0

2.
81

41
1.

23
28

20
15

43
19

-O
ct

-1
5

25
-O

ct
-1

5
20

.4
00

0
2.

81
41

22
.0

03
4

20
.0

00
0

0.
00

00
0.

00
96

20
.0

00
0

0.
00

00
0.

96
02

20
15

44
26

-O
ct

-1
5

01
-N

ov
-1

5
21

.0
00

0
4.

38
09

10
.8

40
5

20
.0

00
0

0.
00

00
0.

00
80

20
.0

00
0

0.
00

00
0.

46
38

20
15

45
02

-N
ov

-1
5

08
-N

ov
-1

5
20

.0
00

0
0.

00
00

4.
22

88
20

.4
00

0
2.

81
41

0.
00

47
20

.0
00

0
0.

00
00

0.
55

73
20

15
46

09
-N

ov
-1

5
15

-N
ov

-1
5

21
.2

00
0

6.
24

10
25

.5
00

7
20

.0
00

0
0.

00
00

0.
01

15
20

.0
00

0
0.

00
00

1.
93

99
20

15
47

16
-N

ov
-1

5
22

-N
ov

-1
5

21
.2

00
0

6.
24

10
18

.2
46

9
20

.0
00

0
0.

00
00

0.
00

75
20

.0
00

0
0.

00
00

1.
29

92
20

15
48

23
-N

ov
-1

5
29

-N
ov

-1
5

25
.0

00
0

0.
00

00
1.

49
00

25
.0

00
0

0.
00

00
0.

00
27

25
.0

00
0

0.
00

00
0.

38
07

232



Appendix C

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
15

49
30

-N
ov

-1
5

06
-D

ec
-1

5
20

.0
00

0
0.

00
00

19
.8

06
2

20
.0

00
0

0.
00

00
0.

01
51

20
.0

00
0

0.
00

00
1.

38
15

20
15

50
07

-D
ec

-1
5

13
-D

ec
-1

5
20

.2
00

0
2.

00
00

24
.1

99
5

20
.6

00
0

3.
42

89
0.

00
96

20
.4

00
0

2.
81

41
3.

19
58

20
15

51
14

-D
ec

-1
5

20
-D

ec
-1

5
20

.0
00

0
0.

00
00

25
.4

05
7

20
.4

00
0

2.
81

41
0.

01
53

20
.0

00
0

0.
00

00
1.

88
88

20
15

52
21

-D
ec

-1
5

27
-D

ec
-1

5
25

.0
00

0
0.

00
00

20
.2

12
8

25
.0

00
0

0.
00

00
0.

00
73

25
.0

00
0

0.
00

00
1.

43
75

20
15

53
28

-D
ec

-1
5

03
-J

an
-1

6
25

.0
00

0
0.

00
00

14
.3

45
6

25
.0

00
0

0.
00

00
0.

01
12

25
.0

00
0

0.
00

00
0.

88
37

20
16

1
04

-J
an

-1
6

10
-J

an
-1

6
21

.4
00

0
5.

12
86

42
.4

14
4

20
.0

00
0

0.
00

00
0.

01
08

20
.0

00
0

0.
00

00
3.

29
43

20
16

2
11

-J
an

-1
6

17
-J

an
-1

6
20

.0
00

0
0.

00
00

24
.5

67
1

20
.0

00
0

0.
00

00
0.

01
84

20
.0

00
0

0.
00

00
1.

68
00

20
16

3
18

-J
an

-1
6

24
-J

an
-1

6
25

.0
00

0
0.

00
00

20
.5

82
1

25
.0

00
0

0.
00

00
0.

01
65

25
.2

50
0

2.
50

00
2.

30
65

20
16

4
25

-J
an

-1
6

31
-J

an
-1

6
20

.0
00

0
0.

00
00

24
.9

55
2

20
.0

00
0

0.
00

00
0.

01
35

20
.0

00
0

0.
00

00
1.

44
81

20
16

5
01

-F
eb

-1
6

07
-F

eb
-1

6
20

.6
00

0
3.

42
89

21
.4

75
8

20
.4

00
0

2.
81

41
0.

01
15

20
.4

00
0

4.
00

00
1.

21
03

20
16

6
08

-F
eb

-1
6

14
-F

eb
-1

6
22

.8
00

0
8.

53
75

12
.9

99
0

21
.2

00
0

4.
77

37
0.

01
32

20
.2

00
0

2.
00

00
1.

02
37

20
16

7
15

-F
eb

-1
6

21
-F

eb
-1

6
25

.0
00

0
0.

00
00

13
.3

11
6

25
.0

00
0

0.
00

00
0.

01
04

25
.0

00
0

0.
00

00
1.

50
02

20
16

8
22

-F
eb

-1
6

28
-F

eb
-1

6
20

.0
00

0
0.

00
00

13
.0

77
5

20
.0

00
0

0.
00

00
0.

00
95

20
.4

00
0

2.
81

41
0.

82
03

20
16

9
29

-F
eb

-1
6

06
-M

ar
-1

6
20

.2
00

0
2.

00
00

26
.8

65
9

22
.8

00
0

8.
53

75
0.

00
93

20
.2

00
0

2.
00

00
1.

59
44

20
16

10
07

-M
ar

-1
6

13
-M

ar
-1

6
22

.4
00

0
6.

53
20

16
.4

71
7

20
.0

00
0

0.
00

00
0.

01
00

20
.2

00
0

2.
00

00
0.

86
63

20
16

11
14

-M
ar

-1
6

20
-M

ar
-1

6
20

.0
00

0
0.

00
00

14
.2

02
1

20
.0

00
0

0.
00

00
0.

00
35

21
.6

00
0

6.
14

96
1.

35
73

20
16

12
21

-M
ar

-1
6

27
-M

ar
-1

6
25

.0
00

0
0.

00
00

8.
33

78
25

.0
00

0
0.

00
00

0.
00

31
25

.0
00

0
0.

00
00

0.
52

66
20

16
13

28
-M

ar
-1

6
03

-A
pr

-1
6

20
.0

00
0

0.
00

00
13

.2
69

2
20

.0
00

0
0.

00
00

0.
00

52
20

.0
00

0
0.

00
00

0.
79

91

233



S&P500 & VIX : SLIM Compression Results

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
16

14
04

-A
pr

-1
6

10
-A

pr
-1

6
20

.0
00

0
0.

00
00

11
.9

50
2

20
.0

00
0

0.
00

00
0.

00
93

20
.0

00
0

0.
00

00
0.

90
13

20
16

15
11

-A
pr

-1
6

17
-A

pr
-1

6
23

.0
00

0
7.

17
74

17
.9

29
1

21
.8

00
0

7.
01

80
0.

00
52

20
.6

00
0

3.
42

89
1.

12
13

20
16

16
18

-A
pr

-1
6

24
-A

pr
-1

6
20

.4
00

0
2.

81
41

5.
16

36
20

.0
00

0
0.

00
00

0.
00

31
20

.2
00

0
2.

00
00

0.
30

70
20

16
17

25
-A

pr
-1

6
01

-M
ay

-1
6

20
.2

00
0

2.
00

00
12

.3
60

5
21

.2
00

0
4.

77
37

0.
00

66
20

.4
00

0
2.

81
41

0.
85

86
20

16
18

02
-M

ay
-1

6
08

-M
ay

-1
6

21
.4

00
0

5.
12

86
12

.6
75

9
20

.0
00

0
0.

00
00

0.
00

49
20

.0
00

0
0.

00
00

0.
65

25
20

16
19

09
-M

ay
-1

6
15

-M
ay

-1
6

22
.2

00
0

6.
28

93
13

.6
56

3
20

.0
00

0
0.

00
00

0.
01

01
20

.0
00

0
0.

00
00

0.
52

26
20

16
20

16
-M

ay
-1

6
22

-M
ay

-1
6

21
.4

00
0

5.
12

86
9.

90
66

20
.0

00
0

0.
00

00
0.

00
56

20
.0

00
0

0.
00

00
0.

64
19

20
16

21
23

-M
ay

-1
6

29
-M

ay
-1

6
22

.4
00

0
6.

53
20

20
.0

65
3

20
.0

00
0

0.
00

00
0.

00
59

20
.0

00
0

0.
00

00
1.

06
10

20
16

22
30

-M
ay

-1
6

05
-J

un
-1

6
25

.0
00

0
0.

00
00

3.
55

90
25

.0
00

0
0.

00
00

0.
00

33
25

.0
00

0
0.

00
00

0.
37

81
20

16
23

06
-J

un
-1

6
12

-J
un

-1
6

20
.2

00
0

2.
00

00
8.

81
98

20
.0

00
0

0.
00

00
0.

00
56

23
.0

00
0

7.
71

98
1.

35
48

20
16

24
13

-J
un

-1
6

19
-J

un
-1

6
20

.0
00

0
0.

00
00

3.
60

77
22

.4
00

0
6.

53
20

0.
00

39
20

.0
00

0
0.

00
00

0.
69

37
20

16
25

20
-J

un
-1

6
26

-J
un

-1
6

20
.0

00
0

0.
00

00
27

.5
21

5
20

.2
00

0
2.

00
00

0.
01

96
21

.4
00

0
5.

12
86

3.
42

29
20

16
26

27
-J

un
-1

6
03

-J
ul

-1
6

20
.0

00
0

0.
00

00
43

.4
77

0
20

.2
00

0
2.

00
00

0.
01

07
20

.2
00

0
2.

00
00

3.
62

83
20

16
27

04
-J

ul
-1

6
10

-J
ul

-1
6

25
.0

00
0

0.
00

00
17

.9
34

6
25

.0
00

0
0.

00
00

0.
00

68
25

.0
00

0
0.

00
00

1.
01

21
20

16
28

11
-J

ul
-1

6
17

-J
ul

-1
6

22
.0

00
0

6.
03

02
10

.5
23

0
20

.0
00

0
0.

00
00

0.
00

33
24

.0
00

0
8.

04
03

0.
40

62
20

16
29

18
-J

ul
-1

6
24

-J
ul

-1
6

20
.0

00
0

0.
00

00
4.

96
60

20
.0

00
0

0.
00

00
0.

00
40

20
.0

00
0

0.
00

00
0.

39
33

20
16

30
25

-J
ul

-1
6

31
-J

ul
-1

6
20

.0
00

0
0.

00
00

2.
58

65
27

.8
00

0
9.

80
41

0.
00

14
20

.4
00

0
4.

00
00

0.
46

16
20

16
31

01
-A

ug
-1

6
07

-A
ug

-1
6

20
.8

00
0

3.
93

89
9.

75
98

20
.0

00
0

0.
00

00
0.

00
55

20
.0

00
0

0.
00

00
0.

72
95

234



Appendix C

T
ab

le
C

.3
co

nt
in

ue
d

fr
om

pr
ev

io
us

pa
ge

Y
ea

r
W

rk
W

k
D

at
e

Fr
om

D
at

e
T

o
S&

P
50

0
R

aw
Se

ri
es

S&
P

50
0

R
et

ur
ns

Se
ri

es
V

IX
Se

ri
es

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
aw

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

S&
P

50
0

R
et

ur
ns

st
D

ev

SL
IM

C
om

p
R

at
e%

A
vg

SL
IM

C
om

p
R

at
e%

st
D

ev

V
IX

R
aw

st
D

ev

20
16

32
08

-A
ug

-1
6

14
-A

ug
-1

6
20

.2
00

0
2.

00
00

3.
91

84
20

.0
00

0
0.

00
00

0.
00

30
20

.0
00

0
0.

00
00

0.
21

58
20

16
33

15
-A

ug
-1

6
21

-A
ug

-1
6

20
.0

00
0

0.
00

00
4.

58
13

20
.0

00
0

0.
00

00
0.

00
31

20
.0

00
0

0.
00

00
0.

54
15

20
16

34
22

-A
ug

-1
6

28
-A

ug
-1

6
20

.2
00

0
2.

00
00

7.
34

32
21

.0
00

0
4.

38
09

0.
00

40
21

.0
00

0
5.

94
59

0.
69

11
20

16
35

29
-A

ug
-1

6
04

-S
ep

-1
6

24
.8

00
0

8.
58

47
4.

64
69

20
.8

00
0

3.
93

89
0.

00
29

21
.2

00
0

5.
55

60
0.

60
51

20
16

36
05

-S
ep

-1
6

11
-S

ep
-1

6
32

.7
50

0
12

.1
51

7
28

.5
17

0
25

.5
00

0
3.

51
76

0.
01

63
27

.7
50

0
8.

62
74

2.
68

35
20

16
37

12
-S

ep
-1

6
18

-S
ep

-1
6

21
.0

00
0

4.
38

09
14

.0
20

5
20

.0
00

0
0.

00
00

0.
00

90
20

.4
00

0
2.

81
41

1.
37

88
20

16
38

19
-S

ep
-1

6
25

-S
ep

-1
6

22
.2

00
0

6.
28

93
16

.7
36

8
20

.0
00

0
0.

00
00

0.
00

81
20

.4
00

0
2.

81
41

1.
81

56
20

16
39

26
-S

ep
-1

6
02

-O
ct

-1
6

20
.0

00
0

0.
00

00
10

.8
11

0
20

.4
00

0
2.

81
41

0.
00

74
20

.0
00

0
0.

00
00

0.
82

14
20

16
40

03
-O

ct
-1

6
09

-O
ct

-1
6

20
.4

00
0

2.
81

41
4.

79
95

20
.0

00
0

0.
00

00
0.

00
43

20
.4

00
0

2.
81

41
0.

36
12

20
16

41
10

-O
ct

-1
6

16
-O

ct
-1

6
20

.0
00

0
0.

00
00

12
.9

49
3

20
.0

00
0

0.
00

00
0.

00
54

20
.0

00
0

0.
00

00
1.

27
30

20
16

42
17

-O
ct

-1
6

23
-O

ct
-1

6
20

.2
00

0
2.

00
00

6.
96

14
20

.0
00

0
0.

00
00

0.
00

32
20

.0
00

0
0.

00
00

1.
16

20
20

16
43

24
-O

ct
-1

6
30

-O
ct

-1
6

20
.0

00
0

0.
00

00
9.

52
65

20
.4

00
0

2.
81

41
0.

00
15

20
.0

00
0

0.
00

00
1.

31
57

20
16

44
31

-O
ct

-1
6

06
-N

ov
-1

6
20

.0
00

0
0.

00
00

16
.9

92
9

22
.0

00
0

6.
66

67
0.

01
22

20
.2

00
0

2.
00

00
2.

33
25

20
16

45
07

-N
ov

-1
6

13
-N

ov
-1

6
20

.0
00

0
0.

00
00

16
.4

90
5

20
.0

00
0

0.
00

00
0.

00
49

29
.4

00
0

10
.8

07
8

2.
36

13
20

16
46

14
-N

ov
-1

6
20

-N
ov

-1
6

20
.0

00
0

0.
00

00
8.

59
65

20
.0

00
0

0.
00

00
0.

00
48

20
.0

00
0

0.
00

00
0.

60
33

20
16

47
21

-N
ov

-1
6

27
-N

ov
-1

6
25

.0
00

0
0.

00
00

6.
33

49
25

.0
00

0
0.

00
00

0.
00

40
25

.0
00

0
0.

00
00

0.
04

08
20

16
48

28
-N

ov
-1

6
04

-D
ec

-1
6

20
.0

00
0

0.
00

00
5.

97
30

20
.0

00
0

0.
00

00
0.

00
37

20
.0

00
0

0.
00

00
0.

55
22

20
16

49
05

-D
ec

-1
6

11
-D

ec
-1

6
20

.6
00

0
4.

45
40

23
.3

40
2

20
.0

00
0

0.
00

00
0.

00
53

20
.0

00
0

0.
00

00
0.

36
26

235



S&P500 & VIX : SLIM Compression Results
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Appendix D

Cryptocurrency: SLIM
Compression Results

To facilitate easier viewing and analysis of SLIM CompRate% result tables for Tick-

Level Bitcoin data, see attached1:

Additionally, all appendices result files are available at [99]

Date
From

Date
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
ReturnsSeries

stDev
15-Dec-17 16-Dec-17 91.26 0.0262 241.5945 59.24 0.0691 0.0003
16-Dec-17 17-Dec-17 96.51 0.0142 636.4402 72.66 0.0203 0.0002
17-Dec-17 18-Dec-17 90.62 0.0299 191.2923 58.09 0.0672 0.0002
18-Dec-17 19-Dec-17 89.38 0.0343 235.8895 53.47 0.0662 0.0003
19-Dec-17 20-Dec-17 94.01 0.0222 599.7413 57.87 0.0663 0.0003

Table D.1: Summarised Tick-Level Bitcoin data SLIM CompRate% results, Daily time
buckets of Figure 7.12, centered around the visually identified peak of December 17th

2017 in Figure 7.11 (section 7.4). SAX alphabet size range 0-500.

1To open right click on icon and select open file
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Day Level

		Date
From		Date
To		Bitcoin Raw Series						Bitcoin Returns Series

						SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Raw Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Returns Series
StdDev

		15-Dec-17		16-Dec-17		91.26		0.0262		241.5945		59.24		0.0691		0.0003

		16-Dec-17		17-Dec-17		96.51		0.0142		636.4402		72.66		0.0203		0.0002

		17-Dec-17		18-Dec-17		90.62		0.0299		191.2923		58.09		0.0672		0.0002

		18-Dec-17		19-Dec-17		89.38		0.0343		235.8895		53.47		0.0662		0.0003

		19-Dec-17		20-Dec-17		94.01		0.0222		599.7413		57.87		0.0663		0.0003





Hourly Level

		Hour
From		Hour
To		Bitcoin Raw Series						Bitcoin Returns Series								Hour
From		Hour
To		Bitcoin Raw Series						Bitcoin Returns Series

						SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Raw Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Returns Series
StdDev								SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Raw Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Returns Series
StdDev

		16-Dec-2017 00:00:00		16-Dec-2017 01:00:00		89.07		0.0332		35.2960		58.60		0.0812		0.0001				18-Dec-2017 00:00:00		18-Dec-2017 01:00:00		87.07		0.0383		302.5826		56.42		0.0408		0.0004

		16-Dec-2017 01:00:00		16-Dec-2017 02:00:00		83.74		0.0346		22.5805		69.81		0.0245		0.0002				18-Dec-2017 01:00:00		18-Dec-2017 02:00:00		79.08		0.0604		170.6889		49.18		0.0414		0.0004

		16-Dec-2017 02:00:00		16-Dec-2017 03:00:00		89.46		0.0276		38.1085		60.64		0.0864		0.0001				18-Dec-2017 02:00:00		18-Dec-2017 03:00:00		84.50		0.0479		199.0539		55.46		0.0368		0.0003

		16-Dec-2017 03:00:00		16-Dec-2017 04:00:00		86.26		0.0357		25.6726		64.96		0.0645		0.0001				18-Dec-2017 03:00:00		18-Dec-2017 04:00:00		76.80		0.0555		59.6251		55.15		0.0353		0.0003

		16-Dec-2017 04:00:00		16-Dec-2017 05:00:00		89.75		0.0279		27.6070		70.21		0.0641		0.0001				18-Dec-2017 04:00:00		18-Dec-2017 05:00:00		83.48		0.0474		84.0349		51.36		0.0736		0.0002

		16-Dec-2017 05:00:00		16-Dec-2017 06:00:00		91.93		0.0207		17.3005		64.07		0.0675		0.0000				18-Dec-2017 05:00:00		18-Dec-2017 06:00:00		87.12		0.0376		90.0778		56.73		0.0792		0.0002

		16-Dec-2017 06:00:00		16-Dec-2017 07:00:00		89.18		0.0348		42.7370		56.20		0.0761		0.0001				18-Dec-2017 06:00:00		18-Dec-2017 07:00:00		83.97		0.0398		52.1967		57.21		0.0748		0.0003

		16-Dec-2017 07:00:00		16-Dec-2017 08:00:00		89.14		0.0275		79.1383		71.61		0.0290		0.0002				18-Dec-2017 07:00:00		18-Dec-2017 08:00:00		89.69		0.0351		105.8361		70.02		0.0223		0.0002

		16-Dec-2017 08:00:00		16-Dec-2017 09:00:00		85.34		0.0406		63.0467		58.66		0.0629		0.0002				18-Dec-2017 08:00:00		18-Dec-2017 09:00:00		82.22		0.0545		70.1668		53.16		0.0784		0.0003

		16-Dec-2017 09:00:00		16-Dec-2017 10:00:00		85.53		0.0267		21.6343		62.40		0.0752		0.0002				18-Dec-2017 09:00:00		18-Dec-2017 10:00:00		76.74		0.0617		53.7851		52.84		0.0649		0.0003

		16-Dec-2017 10:00:00		16-Dec-2017 11:00:00		86.40		0.0337		37.1620		60.68		0.0596		0.0001				18-Dec-2017 10:00:00		18-Dec-2017 11:00:00		83.95		0.0437		43.7858		56.59		0.0738		0.0001

		16-Dec-2017 11:00:00		16-Dec-2017 12:00:00		87.98		0.0330		67.5520		60.29		0.0704		0.0001				18-Dec-2017 11:00:00		18-Dec-2017 12:00:00		86.15		0.0479		81.8778		52.21		0.0676		0.0002

		16-Dec-2017 12:00:00		16-Dec-2017 13:00:00		87.16		0.0211		16.7935		54.43		0.0912		0.0001				18-Dec-2017 12:00:00		18-Dec-2017 13:00:00		82.78		0.0562		89.3330		54.51		0.0395		0.0002

		16-Dec-2017 13:00:00		16-Dec-2017 14:00:00		88.71		0.0347		91.8620		71.11		0.0312		0.0002				18-Dec-2017 13:00:00		18-Dec-2017 14:00:00		84.85		0.0485		86.0465		50.65		0.0720		0.0002

		16-Dec-2017 14:00:00		16-Dec-2017 15:00:00		92.13		0.0240		71.2708		77.71		0.0157		0.0001				18-Dec-2017 14:00:00		18-Dec-2017 15:00:00		82.07		0.0561		106.1749		55.24		0.0411		0.0002

		16-Dec-2017 15:00:00		16-Dec-2017 16:00:00		93.40		0.0226		95.3057		70.72		0.0549		0.0002				18-Dec-2017 15:00:00		18-Dec-2017 16:00:00		83.65		0.0424		31.1410		58.56		0.0665		0.0001

		16-Dec-2017 16:00:00		16-Dec-2017 17:00:00		86.75		0.0348		84.8530		59.86		0.0693		0.0002				18-Dec-2017 16:00:00		18-Dec-2017 17:00:00		87.37		0.0408		63.4088		57.32		0.0688		0.0001

		16-Dec-2017 17:00:00		16-Dec-2017 18:00:00		89.79		0.0252		41.5679		64.85		0.0799		0.0001				18-Dec-2017 17:00:00		18-Dec-2017 18:00:00		86.30		0.0369		27.4678		62.24		0.0652		0.0001

		16-Dec-2017 18:00:00		16-Dec-2017 19:00:00		89.56		0.0192		16.1146		66.13		0.0941		0.0001				18-Dec-2017 18:00:00		18-Dec-2017 19:00:00		86.50		0.0382		49.7877		67.27		0.0319		0.0002

		16-Dec-2017 19:00:00		16-Dec-2017 20:00:00		93.24		0.0210		126.7220		65.87		0.0738		0.0001				18-Dec-2017 19:00:00		18-Dec-2017 20:00:00		83.57		0.0434		71.6136		59.76		0.0285		0.0002

		16-Dec-2017 20:00:00		16-Dec-2017 21:00:00		85.12		0.0392		70.8455		55.92		0.0703		0.0002				18-Dec-2017 20:00:00		18-Dec-2017 21:00:00		86.86		0.0358		56.9496		69.12		0.0218		0.0001

		16-Dec-2017 21:00:00		16-Dec-2017 22:00:00		85.76		0.0382		52.9921		54.16		0.0857		0.0002				18-Dec-2017 21:00:00		18-Dec-2017 22:00:00		89.49		0.0278		22.6681		63.82		0.0846		0.0001

		16-Dec-2017 22:00:00		16-Dec-2017 23:00:00		92.48		0.0239		46.3036		70.11		0.0701		0.0001				18-Dec-2017 22:00:00		18-Dec-2017 23:00:00		87.90		0.0327		37.7231		60.30		0.0727		0.0001

		16-Dec-2017 23:00:00		17-Dec-2017 00:00:00		84.79		0.0386		55.2480		56.68		0.0659		0.0002				18-Dec-2017 23:00:00		19-Dec-2017 00:00:00		87.71		0.0397		74.8400		56.01		0.0813		0.0001





10 Minute Level

		Minute
From		Minute
To		Bitcoin Raw Series						Bitcoin Returns Series								Minute
From		Minute
To		Bitcoin Raw Series						Bitcoin Returns Series

						SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Raw Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Returns Series
StdDev								SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Raw Series
StdDev		SLIM Comp Rate %
Average		SLIM Comp Rate %
StdDev		Bitcoin Returns Series
StdDev

		16-Dec-2017 12:00:00		16-Dec-2017 12:10:00		77.10		0.0272		11.1029		62.11		0.0218		0.0001				18-Dec-2017 04:00:00		18-Dec-2017 04:10:00		79.57		0.0439		23.6988		53.08		0.0817		0.0001

		16-Dec-2017 12:10:00		16-Dec-2017 12:20:00		90.13		0.0261		5.9007		79.77		0.0438		0.0001				18-Dec-2017 04:10:00		18-Dec-2017 04:20:00		79.98		0.0363		22.3455		56.97		0.0630		0.0003

		16-Dec-2017 12:20:00		16-Dec-2017 12:30:00		86.82		0.0394		2.4085		48.84		0.0960		0.0000				18-Dec-2017 04:20:00		18-Dec-2017 04:30:00		82.18		0.0535		48.5866		51.29		0.0677		0.0002

		16-Dec-2017 12:30:00		16-Dec-2017 12:40:00		74.88		0.0441		16.8868		44.37		0.0968		0.0001				18-Dec-2017 04:30:00		18-Dec-2017 04:40:00		79.90		0.0573		22.6210		52.90		0.0599		0.0001

		16-Dec-2017 12:40:00		16-Dec-2017 12:50:00		87.42		0.0260		16.6135		48.97		0.1363		0.0001				18-Dec-2017 04:40:00		18-Dec-2017 04:50:00		74.23		0.0479		38.6152		54.57		0.0326		0.0003

		16-Dec-2017 12:50:00		16-Dec-2017 13:00:00		65.04		0.1074		0.4959		43.19		0.0952		0.0000				18-Dec-2017 04:50:00		18-Dec-2017 05:00:00		69.83		0.0435		17.7114		53.01		0.0381		0.0004

		16-Dec-2017 14:00:00		16-Dec-2017 14:10:00		94.09		0.0120		27.1598		78.11		0.0643		0.0001				18-Dec-2017 07:00:00		18-Dec-2017 07:10:00		90.58		0.0219		8.6476		64.75		0.0680		0.0000

		16-Dec-2017 14:10:00		16-Dec-2017 14:20:00		88.69		0.0239		10.7416		70.48		0.0734		0.0001				18-Dec-2017 07:10:00		18-Dec-2017 07:20:00		87.07		0.0620		2.6402		60.77		0.1247		0.0001

		16-Dec-2017 14:20:00		16-Dec-2017 14:30:00		93.54		0.0092		10.5357		69.84		0.0830		0.0001				18-Dec-2017 07:20:00		18-Dec-2017 07:30:00		88.55		0.0239		14.4042		66.87		0.0698		0.0001

		16-Dec-2017 14:30:00		16-Dec-2017 14:40:00		84.83		0.0361		28.9541		67.55		0.0460		0.0002				18-Dec-2017 07:30:00		18-Dec-2017 07:40:00		81.54		0.0334		16.5682		69.78		0.0282		0.0002

		16-Dec-2017 14:40:00		16-Dec-2017 14:50:00		90.50		0.0201		20.9411		75.23		0.0441		0.0001				18-Dec-2017 07:40:00		18-Dec-2017 07:50:00		85.78		0.0222		16.3766		63.86		0.1141		0.0001

		16-Dec-2017 14:50:00		16-Dec-2017 15:00:00		86.77		0.0430		34.0538		61.46		0.0499		0.0001				18-Dec-2017 07:50:00		18-Dec-2017 08:00:00		79.33		0.0635		66.0321		55.74		0.0489		0.0002

		16-Dec-2017 21:00:00		16-Dec-2017 21:10:00		79.55		0.0518		43.8897		52.30		0.0669		0.0002

		16-Dec-2017 21:10:00		16-Dec-2017 21:20:00		84.84		0.0254		5.9950		56.67		0.1155		0.0001

		16-Dec-2017 21:20:00		16-Dec-2017 21:30:00		87.24		0.0292		13.3144		46.99		0.0929		0.0000

		16-Dec-2017 21:30:00		16-Dec-2017 21:40:00		77.12		0.0504		12.8434		49.97		0.1028		0.0002

		16-Dec-2017 21:40:00		16-Dec-2017 21:50:00		87.30		0.0257		13.0391		58.66		0.1080		0.0001

		16-Dec-2017 21:50:00		16-Dec-2017 22:00:00		80.38		0.0365		15.9304		54.24		0.0744		0.0002













Cryptocurrency: SLIM Compression Results

Hour
From

Hour
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
16-Dec-2017 00:00:00 16-Dec-2017 01:00:00 89.07 0.0332 35.2960 58.60 0.0812 0.0001
16-Dec-2017 01:00:00 16-Dec-2017 02:00:00 83.74 0.0346 22.5805 69.81 0.0245 0.0002
16-Dec-2017 02:00:00 16-Dec-2017 03:00:00 89.46 0.0276 38.1085 60.64 0.0864 0.0001
16-Dec-2017 03:00:00 16-Dec-2017 04:00:00 86.26 0.0357 25.6726 64.96 0.0645 0.0001
16-Dec-2017 04:00:00 16-Dec-2017 05:00:00 89.75 0.0279 27.6070 70.21 0.0641 0.0001
16-Dec-2017 05:00:00 16-Dec-2017 06:00:00 91.93 0.0207 17.3005 64.07 0.0675 0.0000
16-Dec-2017 06:00:00 16-Dec-2017 07:00:00 89.18 0.0348 42.7370 56.20 0.0761 0.0001
16-Dec-2017 07:00:00 16-Dec-2017 08:00:00 89.14 0.0275 79.1383 71.61 0.0290 0.0002
16-Dec-2017 08:00:00 16-Dec-2017 09:00:00 85.34 0.0406 63.0467 58.66 0.0629 0.0002
16-Dec-2017 09:00:00 16-Dec-2017 10:00:00 85.53 0.0267 21.6343 62.40 0.0752 0.0002
16-Dec-2017 10:00:00 16-Dec-2017 11:00:00 86.40 0.0337 37.1620 60.68 0.0596 0.0001
16-Dec-2017 11:00:00 16-Dec-2017 12:00:00 87.98 0.0330 67.5520 60.29 0.0704 0.0001
16-Dec-2017 12:00:00 16-Dec-2017 13:00:00 87.16 0.0211 16.7935 54.43 0.0912 0.0001
16-Dec-2017 13:00:00 16-Dec-2017 14:00:00 88.71 0.0347 91.8620 71.11 0.0312 0.0002
16-Dec-2017 14:00:00 16-Dec-2017 15:00:00 92.13 0.0240 71.2708 77.71 0.0157 0.0001
16-Dec-2017 15:00:00 16-Dec-2017 16:00:00 93.40 0.0226 95.3057 70.72 0.0549 0.0002
16-Dec-2017 16:00:00 16-Dec-2017 17:00:00 86.75 0.0348 84.8530 59.86 0.0693 0.0002
16-Dec-2017 17:00:00 16-Dec-2017 18:00:00 89.79 0.0252 41.5679 64.85 0.0799 0.0001
16-Dec-2017 18:00:00 16-Dec-2017 19:00:00 89.56 0.0192 16.1146 66.13 0.0941 0.0001
16-Dec-2017 19:00:00 16-Dec-2017 20:00:00 93.24 0.0210 126.7220 65.87 0.0738 0.0001
16-Dec-2017 20:00:00 16-Dec-2017 21:00:00 85.12 0.0392 70.8455 55.92 0.0703 0.0002
16-Dec-2017 21:00:00 16-Dec-2017 22:00:00 85.76 0.0382 52.9921 54.16 0.0857 0.0002
16-Dec-2017 22:00:00 16-Dec-2017 23:00:00 92.48 0.0239 46.3036 70.11 0.0701 0.0001
16-Dec-2017 23:00:00 17-Dec-2017 00:00:00 84.79 0.0386 55.2480 56.68 0.0659 0.0002

Table D.2: Summarised Tick-Level Bitcoin data SLIM CompRate% results, Hourly
time buckets for the more volatile December 16th 2017 as shown in Figure 7.13 (Section
7.4). SAX alphabet size range 0-500.

Hour
From

Hour
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
18-Dec-2017 00:00:00 18-Dec-2017 01:00:00 87.07 0.0383 302.5826 56.42 0.0408 0.0004
18-Dec-2017 01:00:00 18-Dec-2017 02:00:00 79.08 0.0604 170.6889 49.18 0.0414 0.0004
18-Dec-2017 02:00:00 18-Dec-2017 03:00:00 84.50 0.0479 199.0539 55.46 0.0368 0.0003
18-Dec-2017 03:00:00 18-Dec-2017 04:00:00 76.80 0.0555 59.6251 55.15 0.0353 0.0003
18-Dec-2017 04:00:00 18-Dec-2017 05:00:00 83.48 0.0474 84.0349 51.36 0.0736 0.0002
18-Dec-2017 05:00:00 18-Dec-2017 06:00:00 87.12 0.0376 90.0778 56.73 0.0792 0.0002
18-Dec-2017 06:00:00 18-Dec-2017 07:00:00 83.97 0.0398 52.1967 57.21 0.0748 0.0003
18-Dec-2017 07:00:00 18-Dec-2017 08:00:00 89.69 0.0351 105.8361 70.02 0.0223 0.0002
18-Dec-2017 08:00:00 18-Dec-2017 09:00:00 82.22 0.0545 70.1668 53.16 0.0784 0.0003
18-Dec-2017 09:00:00 18-Dec-2017 10:00:00 76.74 0.0617 53.7851 52.84 0.0649 0.0003
18-Dec-2017 10:00:00 18-Dec-2017 11:00:00 83.95 0.0437 43.7858 56.59 0.0738 0.0001
18-Dec-2017 11:00:00 18-Dec-2017 12:00:00 86.15 0.0479 81.8778 52.21 0.0676 0.0002
18-Dec-2017 12:00:00 18-Dec-2017 13:00:00 82.78 0.0562 89.3330 54.51 0.0395 0.0002
18-Dec-2017 13:00:00 18-Dec-2017 14:00:00 84.85 0.0485 86.0465 50.65 0.0720 0.0002
18-Dec-2017 14:00:00 18-Dec-2017 15:00:00 82.07 0.0561 106.1749 55.24 0.0411 0.0002
18-Dec-2017 15:00:00 18-Dec-2017 16:00:00 83.65 0.0424 31.1410 58.56 0.0665 0.0001
18-Dec-2017 16:00:00 18-Dec-2017 17:00:00 87.37 0.0408 63.4088 57.32 0.0688 0.0001
18-Dec-2017 17:00:00 18-Dec-2017 18:00:00 86.30 0.0369 27.4678 62.24 0.0652 0.0001
18-Dec-2017 18:00:00 18-Dec-2017 19:00:00 86.50 0.0382 49.7877 67.27 0.0319 0.0002
18-Dec-2017 19:00:00 18-Dec-2017 20:00:00 83.57 0.0434 71.6136 59.76 0.0285 0.0002
18-Dec-2017 20:00:00 18-Dec-2017 21:00:00 86.86 0.0358 56.9496 69.12 0.0218 0.0001
18-Dec-2017 21:00:00 18-Dec-2017 22:00:00 89.49 0.0278 22.6681 63.82 0.0846 0.0001
18-Dec-2017 22:00:00 18-Dec-2017 23:00:00 87.90 0.0327 37.7231 60.30 0.0727 0.0001
18-Dec-2017 23:00:00 19-Dec-2017 00:00:00 87.71 0.0397 74.8400 56.01 0.0813 0.0001

Table D.3: Summarised Tick-Level Bitcoin data SLIM CompRate% results, Hourly
time buckets for the more stable December 18th 2017 as shown in Figure 7.15 (Section
7.4). SAX alphabet size range 0-500.
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Appendix D

Minute
From

Minute
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
16-Dec-2017 12:00:00 16-Dec-2017 12:10:00 77.10 0.0272 11.1029 62.11 0.0218 0.0001
16-Dec-2017 12:10:00 16-Dec-2017 12:20:00 90.13 0.0261 5.9007 79.77 0.0438 0.0001
16-Dec-2017 12:20:00 16-Dec-2017 12:30:00 86.82 0.0394 2.4085 48.84 0.0960 0.0000
16-Dec-2017 12:30:00 16-Dec-2017 12:40:00 74.88 0.0441 16.8868 44.37 0.0968 0.0001
16-Dec-2017 12:40:00 16-Dec-2017 12:50:00 87.42 0.0260 16.6135 48.97 0.1363 0.0001
16-Dec-2017 12:50:00 16-Dec-2017 13:00:00 65.04 0.1074 0.4959 43.19 0.0952 0.0000
16-Dec-2017 14:00:00 16-Dec-2017 14:10:00 94.09 0.0120 27.1598 78.11 0.0643 0.0001
16-Dec-2017 14:10:00 16-Dec-2017 14:20:00 88.69 0.0239 10.7416 70.48 0.0734 0.0001
16-Dec-2017 14:20:00 16-Dec-2017 14:30:00 93.54 0.0092 10.5357 69.84 0.0830 0.0001
16-Dec-2017 14:30:00 16-Dec-2017 14:40:00 84.83 0.0361 28.9541 67.55 0.0460 0.0002
16-Dec-2017 14:40:00 16-Dec-2017 14:50:00 90.50 0.0201 20.9411 75.23 0.0441 0.0001
16-Dec-2017 14:50:00 16-Dec-2017 15:00:00 86.77 0.0430 34.0538 61.46 0.0499 0.0001
16-Dec-2017 21:00:00 16-Dec-2017 21:10:00 79.55 0.0518 43.8897 52.30 0.0669 0.0002
16-Dec-2017 21:10:00 16-Dec-2017 21:20:00 84.84 0.0254 5.9950 56.67 0.1155 0.0001
16-Dec-2017 21:20:00 16-Dec-2017 21:30:00 87.24 0.0292 13.3144 46.99 0.0929 0.0000
16-Dec-2017 21:30:00 16-Dec-2017 21:40:00 77.12 0.0504 12.8434 49.97 0.1028 0.0002
16-Dec-2017 21:40:00 16-Dec-2017 21:50:00 87.30 0.0257 13.0391 58.66 0.1080 0.0001
16-Dec-2017 21:50:00 16-Dec-2017 22:00:00 80.38 0.0365 15.9304 54.24 0.0744 0.0002

Table D.4: Summarised Tick-Level Bitcoin data SLIM CompRate% results, 10 Minute
time buckets for the more volatile December 16th 2017 as shown in Figure 7.14 (Section
7.4). SAX alphabet size range 0-500.

Minute
From

Minute
To

Bitcoin Raw Series Bitcoin Returns Series
SLIM

CompRate%
Average

SLIM
CompRate%

stDev

Bitcoin
Raw Series

stDev

SLIM
CompRate%

Average

SLIM
CompRate%

stDev

Bitcoin
Returns Series

stDev
18-Dec-2017 04:00:00 18-Dec-2017 04:10:00 79.57 0.0439 23.6988 53.08 0.0817 0.0001
18-Dec-2017 04:10:00 18-Dec-2017 04:20:00 79.98 0.0363 22.3455 56.97 0.0630 0.0003
18-Dec-2017 04:20:00 18-Dec-2017 04:30:00 82.18 0.0535 48.5866 51.29 0.0677 0.0002
18-Dec-2017 04:30:00 18-Dec-2017 04:40:00 79.90 0.0573 22.6210 52.90 0.0599 0.0001
18-Dec-2017 04:40:00 18-Dec-2017 04:50:00 74.23 0.0479 38.6152 54.57 0.0326 0.0003
18-Dec-2017 04:50:00 18-Dec-2017 05:00:00 69.83 0.0435 17.7114 53.01 0.0381 0.0004
18-Dec-2017 07:00:00 18-Dec-2017 07:10:00 90.58 0.0219 8.6476 64.75 0.0680 0.0000
18-Dec-2017 07:10:00 18-Dec-2017 07:20:00 87.07 0.0620 2.6402 60.77 0.1247 0.0001
18-Dec-2017 07:20:00 18-Dec-2017 07:30:00 88.55 0.0239 14.4042 66.87 0.0698 0.0001
18-Dec-2017 07:30:00 18-Dec-2017 07:40:00 81.54 0.0334 16.5682 69.78 0.0282 0.0002
18-Dec-2017 07:40:00 18-Dec-2017 07:50:00 85.78 0.0222 16.3766 63.86 0.1141 0.0001
18-Dec-2017 07:50:00 18-Dec-2017 08:00:00 79.33 0.0635 66.0321 55.74 0.0489 0.0002

Table D.5: Summarised Tick-Level Bitcoin data SLIM CompRate% results, 10 Minute
time buckets for the more stable December 18th 2017 as shown in Figure 7.16 (Section
7.4). SAX alphabet size range 0-500.
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Appendix E

Dow Jones Index: Portfolio
Optimisation Back Test
Here we provide supplemental information regarding the Dow Jones Index (DJI ) port-
folio back-test, based upon SLIM CompRate% volatility analysis outlined previously
in section 7.3.

To facilitate easier viewing and analysis of SLIM portfolio back-testing, result tables

obtained are attached1:

Additionally, all appendices result files are available at [99]

E.1 Portfolio Construction & Back-Test Details
DJI series data for the year 2006 was used as initial input. The DJI data-set consists
of 30 series, each with 251 data points. A brief summary of the (DJI ) series of this
time is included in Table 7.3 (section 7.3).
All portfolio testing settings were kept to the default Matlab settings for ease of re-
creation. Therefore:

• A warm up period of 40 days (approx. 2 months) was used to initiate the strate-
gies.

• Portfolios were balanced approximately every month (252/12 = 21) i.e. a fre-
quency of 21 business days

• A fixed transaction cost of 0.5% of amount traded is assumed (both buy and sell)

• A 1% annualised Risk Free Rate is assumed

• A rolling look back window range of 40 to 126 days is used

– Note: The Equal Weighting strategy does not require a look back window.
1To open right click on icon and select open file
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Notes

				Sample Matlab DJI Portfolio Backtest Details available at:		https://uk.mathworks.com/help/finance/backtest-investment-strategies.html

				Sample Data available from within Matlab Financial Toolbox



https://uk.mathworks.com/help/finance/backtest-investment-strategies.html

Portfolio Returns Summary

				Portfolio Name		Risk		Return

				Full		0.0068		0.0015

				High Volatility		0.0067		0.0013

				Low Volatility		0.0068		0.0015

				Balanced		0.0067		0.0013





Backtest Metrics Per Portfolio

		Backtest Results Summary By Metrics

		Full Portfolio Summary

		Strategy		Total
Return		Sharpe
Ratio		Volatility		Average
Turnover		Max
Turnover		Average
Return		Max
Drawdown		Average
BuyCost		Average
SellCost

		Equal Weighted		0.1626		-1.4742		0.0063		0.0008		0.0278		0.0007		0.0750		0.0433		0.0433

		Max Sharpe Ratio		0.0816		-1.3336		0.0072		0.0131		0.3645		0.0004		0.1066		0.6697		0.6697

		Inverse Variance		0.1583		-1.6262		0.0057		0.0027		0.0791		0.0007		0.0616		0.1410		0.1410

		Markowitz Optimization		0.0908		-1.2064		0.0079		0.0135		0.4112		0.0004		0.1068		0.7060		0.7060

		Robust Optimization		0.1229		-1.5861		0.0060		0.0047		0.2258		0.0006		0.0701		0.2407		0.2407

		High Volatility Portfolio Summary

		Strategy		Total
Return		Sharpe
Ratio		Volatility		Average
Turnover		Max
Turnover		Average
Return		Max
Drawdown		Average
BuyCost		Average
SellCost

		Equal Weighted		0.1549		-1.4072		0.0066		0.0008		0.0266		0.0007		0.0843		0.0434		0.0434

		Max Sharpe Ratio		0.0746		-1.3323		0.0072		0.0110		0.3270		0.0004		0.1137		0.5576		0.5576

		Inverse Variance		0.1579		-1.5546		0.0060		0.0025		0.0744		0.0007		0.0727		0.1335		0.1335

		Markowitz Optimization		0.0717		-1.1978		0.0081		0.0118		0.4142		0.0004		0.1135		0.6169		0.6169

		Robust Optimization		0.1216		-1.5311		0.0062		0.0039		0.2090		0.0006		0.0805		0.1996		0.1996

		Low Volatility Portfolio Summary

		Strategy		Total
Return		Sharpe
Ratio		Volatility		Average
Turnover		Max
Turnover		Average
Return		Max
Drawdown		Average
BuyCost		Average
SellCost

		Equal Weighted		0.1705		-1.4841		0.0062		0.0008		0.0267		0.0008		0.0695		0.0418		0.0418

		Max Sharpe Ratio		0.0988		-1.3814		0.0069		0.0116		0.3424		0.0005		0.0913		0.5969		0.5969

		Inverse Variance		0.1616		-1.6406		0.0057		0.0027		0.0876		0.0007		0.0599		0.1444		0.1444

		Markowitz Optimization		0.1445		-1.2651		0.0074		0.0117		0.3748		0.0007		0.0787		0.6373		0.6373

		Robust Optimization		0.1350		-1.6124		0.0058		0.0042		0.1987		0.0006		0.0641		0.2145		0.2145

		Balanced Volatility Portfolio Summary

		Strategy		Total
Return		Sharpe
Ratio		Volatility		Average
Turnover		Max
Turnover		Average
Return		Max
Drawdown		Average
BuyCost		Average
SellCost

		Equal Weighted		0.1630		-1.4085		0.0066		0.0008		0.0277		0.0007		0.0797		0.0427		0.0427

		Max Sharpe Ratio		0.1114		-1.3467		0.0071		0.0089		0.3061		0.0005		0.0972		0.4611		0.4611

		Inverse Variance		0.1623		-1.5605		0.0060		0.0026		0.0839		0.0007		0.0715		0.1366		0.1366

		Markowitz Optimization		0.0961		-1.3037		0.0073		0.0100		0.3171		0.0005		0.0899		0.5253		0.5253

		Robust Optimization		0.1344		-1.5438		0.0061		0.0033		0.1638		0.0006		0.0775		0.1695		0.1695





Portfolio Series Used

				Full		High		Low		Balanced

				AA		AA		AIG		AXP

				AIG		AXP		AXP		C

				AXP		BA		C		CAT

				BA		C		CAT		DD

				C		CAT		DD		DIS

				CAT		DD		DIS		GM

				DD		DIS		GM		HD

				DIS		GE		HD		HPQ

				GE		GM		HPQ		IBM

				GM		HD		IBM		INTC

				HD		HON		INTC		JPM

				HON		HPQ		JNJ		KO

				HPQ		IBM		JPM		MCD

				IBM		INTC		KO		MMM

				INTC		JPM		MCD		MO

				JNJ		KO		MMM		PFE

				JPM		MCD		MO		PG

				KO		MMM		MRK		UTX

				MCD		MO		MSFT		VZ

				MMM		PFE		PFE		XOM

				MO		PG		PG

				MRK		UTX		T

				MSFT		VZ		UTX

				PFE		WMT		VZ

				PG		XOM		XOM

				T

				UTX

				VZ

				WMT

				XOM





DJI Sample Input Series

		Dates		DJI		AA		AIG		AXP		BA		C		CAT		DD		DIS		GE		GM		HD		HON		HPQ		IBM		INTC		JNJ		JPM		KO		MCD		MMM		MO		MRK		MSFT		PFE		PG		T		UTX		VZ		WMT		XOM

		3-Jan-06		10847.41		28.72		68.41		51.53		68.63		45.26		55.86		40.68		24.18		33.60		17.82		39.79		36.14		28.35		80.13		24.57		59.08		37.78		38.98		32.72		75.93		52.27		30.73		26.19		22.16		56.38		22.70		54.94		26.79		44.90		56.64

		4-Jan-06		10880.15		28.89		68.51		51.03		69.34		44.42		57.29		40.46		23.77		33.56		18.30		39.05		35.99		29.18		80.03		24.90		59.99		37.56		38.91		33.01		75.54		52.65		31.08		26.32		22.88		56.48		22.87		54.61		27.58		44.99		56.74

		5-Jan-06		10882.15		29.12		68.60		51.57		68.53		44.65		57.29		40.38		24.19		33.47		19.34		38.67		35.97		28.97		80.56		25.25		59.74		37.67		39.10		33.05		74.85		52.52		31.13		26.34		22.90		56.30		22.92		54.41		27.90		44.38		56.45

		6-Jan-06		10959.31		29.02		68.89		51.75		67.57		44.65		58.43		40.55		24.52		33.70		19.61		38.96		36.53		29.80		82.96		25.28		60.01		37.94		39.47		33.25		75.47		52.95		31.08		26.26		23.16		56.24		23.21		54.58		28.01		44.56		57.57

		9-Jan-06		11011.9		29.37		68.57		53.04		67.01		44.43		59.49		40.32		24.78		33.61		21.12		39.38		36.23		30.17		81.76		25.44		60.38		38.55		39.66		33.88		75.84		53.11		31.58		26.21		23.16		56.67		23.30		55.20		28.12		44.40		57.54

		10-Jan-06		11011.58		28.44		69.18		52.88		67.33		44.57		59.25		40.20		25.09		33.43		20.79		40.33		36.17		30.33		82.10		25.10		60.49		38.61		39.70		33.91		75.37		53.04		31.27		26.35		22.77		56.45		23.16		55.24		28.24		44.54		57.99

		11-Jan-06		11043.44		28.05		69.60		52.59		68.30		44.98		59.28		38.87		25.33		33.66		20.61		41.44		36.19		30.88		82.19		25.12		59.91		38.58		39.72		34.50		75.22		53.31		31.39		26.63		23.06		56.65		23.34		54.41		28.58		45.23		58.38

		12-Jan-06		10962.36		27.68		69.04		52.60		67.90		45.02		60.13		38.02		25.41		33.25		19.76		41.05		35.77		30.57		81.61		24.96		59.63		37.87		39.50		33.96		74.57		53.23		31.41		26.48		22.90		56.02		23.24		53.90		28.69		44.43		57.77

		13-Jan-06		10959.87		27.81		68.84		52.50		67.70		44.92		60.24		37.86		25.47		33.35		19.20		40.43		35.85		31.43		81.22		24.78		59.26		37.84		39.37		33.65		74.38		53.29		31.40		26.53		22.99		56.49		23.27		54.10		28.75		44.10		59.06

		17-Jan-06		10896.32		27.97		67.84		52.03		66.93		44.47		60.85		37.75		25.15		33.20		18.68		40.11		35.56		31.20		81.05		24.52		58.74		37.64		39.11		33.77		73.99		52.85		31.16		26.34		22.63		56.25		23.13		54.41		28.12		43.66		59.61

		18-Jan-06		10854.86		27.81		67.42		51.84		66.58		44.41		60.04		37.54		24.97		33.08		18.98		40.42		35.71		31.21		81.83		21.72		59.61		37.24		38.91		34.16		74.07		52.89		30.99		26.18		22.36		56.54		23.11		54.08		27.83		43.88		58.78

		19-Jan-06		10880.71		28.33		66.92		51.66		66.42		44.02		60.66		37.69		26.00		32.95		19.10		39.83		35.88		31.77		81.14		21.53		59.60		37.03		39.01		34.36		73.81		52.68		31.26		26.36		23.27		56.39		23.18		54.41		28.07		44.49		59.57

		20-Jan-06		10667.39		27.67		65.55		50.49		64.79		41.95		58.98		37.34		25.49		31.70		18.90		38.76		34.57		31.28		79.45		20.91		58.28		36.07		38.21		35.01		72.21		52.18		31.20		25.77		23.03		55.74		23.01		53.46		27.64		43.71		58.63

		23-Jan-06		10688.77		28.03		65.46		50.53		65.30		42.24		59.23		37.37		25.29		31.63		20.60		38.29		34.78		30.88		79.50		20.52		58.66		36.28		38.60		34.86		72.65		52.09		30.80		25.71		23.19		55.55		22.77		52.94		27.69		43.95		59.28

		24-Jan-06		10712.22		28.16		65.39		51.89		65.92		42.25		59.53		37.09		25.76		31.32		21.73		39.03		35.25		30.91		78.95		20.45		56.90		36.13		38.98		35.00		71.21		51.74		30.76		25.64		22.91		55.77		22.96		54.86		27.60		44.41		59.05

		25-Jan-06		10709.74		28.57		64.67		51.97		65.19		42.45		60.23		37.05		25.21		31.13		22.48		38.57		34.79		31.64		79.01		20.38		56.08		36.48		39.21		34.32		70.06		51.49		31.14		25.76		23.14		56.35		23.47		55.40		28.03		44.65		58.32

		26-Jan-06		10809.47		29.57		65.29		52.38		66.96		43.17		63.24		37.61		24.85		31.37		21.73		38.98		36.09		31.14		78.82		20.65		56.21		37.53		39.54		34.11		69.77		51.42		31.85		25.86		23.34		56.69		23.75		55.90		28.30		44.99		58.07

		27-Jan-06		10907.21		30.07		65.49		52.36		66.80		43.04		65.53		37.63		24.85		31.31		22.44		38.59		36.47		30.83		79.12		20.82		56.28		37.68		40.00		34.21		69.73		52.10		32.56		27.12		24.22		57.57		24.11		57.10		28.71		44.53		59.37

		30-Jan-06		10899.92		29.33		64.92		51.75		67.26		42.99		65.02		37.17		25.23		31.29		22.94		38.59		36.69		30.82		79.71		20.81		55.98		37.78		39.79		34.19		69.73		51.53		32.33		27.32		24.17		57.00		24.25		56.72		28.50		45.08		61.13

		31-Jan-06		10864.86		30.26		64.33		51.52		66.56		42.77		65.89		36.99		25.08		31.12		22.68		39.12		37.06		30.72		79.39		20.43		55.16		37.68		39.44		34.18		69.82		50.43		32.37		27.47		23.93		57.08		24.16		56.73		28.28		44.79		60.78

		1-Feb-06		10953.95		30.03		65.12		51.69		69.78		42.54		67.19		37.31		25.04		31.49		23.09		38.81		37.95		30.77		80.02		20.71		55.46		37.81		39.56		34.82		70.24		51.24		32.52		27.36		24.27		57.65		24.72		56.37		28.41		44.82		60.01

		2-Feb-06		10851.98		29.59		64.34		51.63		69.86		41.93		66.36		36.74		24.87		31.26		22.25		38.55		37.17		30.46		79.32		20.37		55.26		37.91		39.30		34.61		69.25		50.22		31.73		27.01		24.02		57.49		24.69		56.13		28.18		44.95		60.01

		3-Feb-06		10793.62		29.52		64.22		51.41		69.05		41.82		66.11		36.75		24.79		31.21		21.82		38.42		37.84		30.11		78.09		20.03		55.00		37.47		38.96		35.11		68.24		49.99		32.27		26.87		23.56		57.52		24.94		55.57		28.24		44.19		59.47

		6-Feb-06		10798.27		30.92		64.87		51.30		69.32		41.92		66.66		36.74		24.74		31.12		22.00		38.10		38.04		29.83		77.64		19.90		54.50		37.39		39.02		35.27		68.31		49.76		31.74		26.51		23.38		57.62		25.19		55.49		28.19		43.79		60.03

		7-Feb-06		10749.76		29.80		64.66		51.15		69.72		41.81		65.17		37.02		26.46		30.70		21.50		37.37		37.77		29.93		77.98		19.96		54.45		37.22		39.11		35.33		67.81		49.53		31.61		26.29		23.46		57.17		25.06		55.29		28.14		43.46		58.65

		8-Feb-06		10858.62		30.10		65.23		51.80		70.21		42.10		66.77		37.37		26.66		31.11		20.73		37.89		37.64		31.54		79.10		19.96		56.17		37.54		39.30		35.49		68.14		49.74		32.17		26.26		24.81		57.31		25.26		55.13		29.11		44.10		58.81

		9-Feb-06		10883.35		29.99		65.96		52.10		70.46		42.50		66.42		37.98		26.48		31.28		20.87		37.67		38.12		31.14		78.71		20.28		56.13		37.70		39.08		35.44		69.22		50.07		32.22		26.01		24.78		57.46		25.26		55.12		29.18		44.39		58.35

		10-Feb-06		10919.05		29.79		66.72		52.06		70.97		42.65		66.71		38.45		26.44		31.62		20.62		37.84		38.23		31.05		79.62		20.56		55.97		37.84		39.23		35.46		69.69		50.11		32.19		26.04		24.16		57.53		25.59		55.52		29.64		44.44		57.87

		13-Feb-06		10892.32		29.19		66.76		52.08		70.56		42.39		66.59		38.28		26.17		31.59		20.74		38.30		38.65		31.28		78.75		20.40		56.08		37.70		38.83		35.49		69.98		49.67		32.19		25.75		24.07		57.28		25.74		55.73		29.43		44.20		58.04

		14-Feb-06		11028.39		30.28		67.20		52.57		71.14		42.80		68.14		39.08		26.51		31.79		20.90		39.68		39.08		32.02		79.38		20.63		56.60		38.01		39.40		35.50		70.73		50.61		32.53		26.00		23.99		57.67		26.34		56.50		29.95		45.12		57.99

		15-Feb-06		11058.97		29.82		67.11		53.23		70.89		42.92		69.48		39.02		26.64		31.79		20.96		40.07		39.40		31.21		79.15		20.61		56.65		38.22		39.40		35.15		70.19		51.16		33.11		26.32		24.09		57.93		26.37		56.71		30.51		45.55		58.20

		16-Feb-06		11120.68		29.32		67.00		53.52		70.99		43.10		69.83		39.59		26.81		31.69		21.24		40.39		40.11		33.52		79.21		20.61		56.54		38.70		39.64		35.50		70.11		51.03		33.76		26.25		24.28		58.53		26.49		56.78		30.87		45.29		58.67

		17-Feb-06		11115.32		29.32		66.25		53.49		71.39		42.91		69.92		39.58		26.67		31.93		20.90		40.39		40.69		33.57		79.01		19.90		56.62		38.66		39.83		35.20		70.80		50.80		33.82		26.14		24.29		58.79		26.33		56.58		31.07		44.78		58.97

		21-Feb-06		11069.06		29.15		66.09		52.91		71.48		42.85		70.44		39.72		26.92		31.70		20.41		40.40		39.96		32.03		78.81		19.91		56.69		38.58		39.89		34.81		70.25		50.34		33.39		25.98		24.12		58.67		26.21		57.39		30.69		44.43		59.17

		22-Feb-06		11137.17		29.25		66.73		53.87		72.79		43.51		70.90		38.99		27.21		31.96		20.20		40.40		40.54		32.46		79.64		19.46		56.59		39.26		40.11		35.09		70.49		51.16		33.70		26.16		24.64		59.69		26.30		57.44		30.37		44.18		58.68

		23-Feb-06		11069.22		29.04		66.04		53.61		72.31		43.43		70.21		38.68		27.46		31.84		19.63		40.12		40.18		31.90		78.51		19.59		56.16		38.97		40.06		34.74		71.13		51.16		33.22		26.10		24.59		59.25		26.01		57.12		30.30		44.39		58.26

		24-Feb-06		11061.85		29.11		65.81		53.90		72.71		43.48		70.55		38.45		27.73		31.72		19.06		40.16		40.23		31.55		78.42		19.66		55.68		39.49		40.25		34.50		71.38		50.51		32.93		26.07		24.81		59.27		25.67		57.45		30.20		44.15		58.84

		27-Feb-06		11097.55		28.53		65.95		53.77		72.53		43.41		71.32		38.19		28.13		31.89		19.17		40.95		40.32		32.92		78.93		19.81		55.83		39.42		40.54		34.41		71.17		50.70		33.18		26.48		25.03		59.13		25.86		57.33		30.43		44.45		58.35

		28-Feb-06		10993.41		28.30		65.21		52.93		71.12		43.03		70.91		38.37		27.74		31.46		19.37		40.67		39.72		32.33		78.55		19.89		55.58		39.00		40.00		34.08		71.08		50.13		32.71		26.31		24.64		57.76		25.69		57.07		30.11		44.06		57.82

		1-Mar-06		11053.53		28.52		65.22		53.16		71.38		43.18		72.19		38.72		27.84		31.36		18.97		41.09		40.03		33.55		78.22		20.08		55.59		39.47		40.33		34.10		71.15		50.23		32.80		26.57		24.71		57.93		26.15		57.27		30.55		43.86		58.76

		2-Mar-06		11025.51		28.86		64.81		52.83		71.23		42.74		72.14		39.13		27.78		31.44		18.51		40.80		40.23		33.69		78.26		19.78		55.61		39.49		39.95		34.11		70.55		49.92		32.95		26.40		24.52		57.39		26.33		56.87		30.37		43.77		59.26

		3-Mar-06		11021.59		29.34		64.49		52.80		71.81		42.62		72.40		39.09		27.97		31.65		18.32		40.71		40.46		32.77		78.28		19.62		55.40		39.43		39.84		34.02		70.39		50.27		33.02		26.37		24.78		57.51		26.06		56.45		30.00		44.03		59.38

		6-Mar-06		10958.59		28.76		65.01		52.80		71.07		42.77		71.05		38.66		27.63		31.68		18.89		40.33		39.63		32.38		78.32		19.60		55.77		39.28		39.98		33.84		69.49		49.85		32.80		26.35		24.44		57.51		25.16		56.31		30.13		43.83		58.41

		7-Mar-06		10980.69		28.19		65.49		52.64		71.58		43.06		70.88		38.96		27.76		31.73		19.35		40.06		40.13		32.48		78.60		19.37		56.13		39.32		39.84		33.81		69.80		50.05		32.75		26.49		24.64		58.11		24.70		56.34		29.94		43.97		58.28

		8-Mar-06		11005.74		27.78		65.95		52.89		71.25		43.32		70.26		38.67		27.80		32.00		19.47		39.85		40.25		32.20		79.43		19.32		56.63		39.44		40.25		33.85		69.91		50.65		32.90		26.68		24.62		58.86		24.94		56.43		29.87		43.97		58.15

		9-Mar-06		10972.28		27.81		65.58		52.26		72.17		43.15		69.28		38.44		27.84		31.78		20.35		39.35		40.03		32.28		79.32		19.07		56.21		38.92		40.41		33.71		69.35		50.78		32.74		26.43		24.64		59.17		25.09		56.00		30.00		43.94		57.38

		10-Mar-06		11076.34		28.21		66.63		53.27		73.18		43.61		68.85		39.00		27.91		32.21		20.63		39.94		40.87		32.51		79.85		19.17		56.92		38.99		40.77		33.82		69.85		51.49		32.97		26.60		24.54		59.99		25.35		56.41		30.54		44.03		57.63

		13-Mar-06		11076.02		28.08		67.04		52.89		73.23		43.47		68.90		39.58		28.30		32.23		20.38		39.94		40.42		32.81		80.21		19.05		56.95		38.92		40.80		33.50		69.63		51.80		33.39		26.54		24.43		59.73		25.25		56.58		30.66		43.97		58.08

		14-Mar-06		11151.34		28.57		67.57		53.01		73.82		43.79		69.81		39.97		28.40		32.33		20.16		40.80		41.08		32.99		81.14		19.08		57.16		39.23		41.08		33.44		71.02		52.48		33.30		26.66		24.43		57.83		25.44		56.89		30.72		44.23		59.22

		15-Mar-06		11209.77		28.86		67.62		53.07		74.41		43.63		72.09		40.88		28.49		32.95		20.50		40.92		41.56		33.48		81.63		19.23		57.65		39.08		41.03		33.94		71.47		52.06		33.35		26.79		24.41		57.73		25.43		56.52		30.72		44.18		59.42

		16-Mar-06		11253.24		29.18		68.19		53.16		75.08		43.92		72.68		40.66		28.42		32.91		21.19		41.39		41.31		33.45		81.13		18.97		57.86		39.17		40.99		34.22		72.33		52.09		33.47		26.70		24.51		57.24		25.24		56.81		30.84		45.20		60.03

		17-Mar-06		11279.65		29.06		67.78		53.69		76.17		44.00		73.97		40.58		28.38		33.03		20.15		41.54		41.47		33.74		81.55		18.87		58.17		39.25		41.08		34.26		72.23		51.84		33.81		26.92		24.83		56.96		25.14		57.37		30.74		45.52		59.45

		20-Mar-06		11274.53		28.76		67.38		53.16		76.50		43.99		73.60		40.76		28.38		33.02		19.88		41.49		41.29		33.55		81.82		18.94		58.30		39.29		41.18		33.90		72.44		51.87		33.83		27.31		24.90		57.03		24.97		57.27		30.57		46.56		59.07

		21-Mar-06		11235.47		28.13		66.31		52.64		76.57		43.82		72.11		40.87		27.85		32.87		20.98		41.63		41.00		33.13		82.05		19.10		58.39		39.06		41.04		34.07		72.37		51.07		34.05		27.16		24.75		56.89		24.88		57.01		30.69		46.90		59.13

		22-Mar-06		11317.43		28.34		66.86		52.60		76.92		44.24		73.95		41.15		27.54		33.05		20.99		41.99		41.38		32.95		82.67		19.29		58.81		39.86		41.06		33.97		73.47		51.66		34.37		26.58		24.84		57.33		25.06		57.69		31.10		46.89		59.45

		23-Mar-06		11270.29		28.49		66.15		52.16		76.22		44.33		74.00		40.97		27.27		32.66		20.98		42.42		41.24		32.60		81.45		19.02		58.62		39.85		40.72		33.72		74.15		51.28		34.34		26.29		24.61		56.52		25.14		57.32		31.02		47.32		59.65

		24-Mar-06		11279.97		28.79		66.41		52.24		77.03		44.37		73.26		40.57		27.20		32.50		21.60		41.75		41.17		32.76		81.61		18.92		58.22		39.91		40.96		33.87		74.18		51.41		34.20		26.44		24.48		56.61		25.48		57.83		31.24		46.98		59.57

		27-Mar-06		11250.11		29.28		66.14		52.42		76.70		44.21		73.15		40.58		27.09		32.34		21.86		41.63		40.74		32.71		81.33		19.07		57.78		39.92		40.70		33.73		74.21		50.78		34.17		26.44		24.28		56.18		25.43		57.77		31.21		46.75		59.69

		28-Mar-06		11154.54		29.12		65.03		51.64		75.84		44.18		72.65		40.42		26.85		32.16		21.69		41.63		40.65		31.68		80.70		18.91		57.46		39.40		40.48		33.49		73.69		50.77		33.82		26.34		23.85		55.44		25.16		56.86		30.87		46.55		59.35

		29-Mar-06		11215.7		29.64		65.18		51.57		77.47		44.20		71.49		40.50		27.61		32.48		21.12		41.55		41.00		32.32		81.38		19.14		57.37		39.51		40.48		33.78		74.91		51.32		33.96		26.45		23.75		55.65		25.38		56.89		31.29		46.84		59.68

		30-Mar-06		11150.7		29.65		65.07		51.21		76.73		43.88		70.26		40.53		27.62		33.17		20.08		41.03		41.07		32.17		81.45		19.02		57.21		39.37		40.44		33.73		73.90		50.55		33.78		26.66		23.71		55.54		25.16		56.60		30.81		46.46		59.52

		31-Mar-06		11109.32		29.50		65.09		51.62		76.25		43.83		69.68		40.25		27.64		33.29		20.28		40.96		41.48		32.50		80.74		18.79		57.09		39.47		40.20		33.54		73.10		49.94		33.42		26.64		23.45		55.54		25.18		56.56		30.43		46.05		59.27

		3-Apr-06		11144.94		29.83		64.68		51.50		76.33		44.00		71.32		40.84		27.69		33.21		19.20		41.03		41.11		33.12		81.31		18.68		57.04		39.75		40.20		33.90		73.25		50.26		33.59		26.98		23.63		55.78		25.09		56.76		30.75		45.60		59.43

		4-Apr-06		11203.85		29.79		65.07		52.29		76.91		44.74		73.07		40.94		27.66		33.22		18.63		41.20		41.81		33.28		81.70		18.64		56.70		40.40		40.40		33.83		74.37		50.10		33.66		27.06		23.61		55.90		25.25		56.73		30.91		45.33		60.13

		5-Apr-06		11239.55		30.57		64.95		52.08		77.41		44.79		73.55		41.12		27.54		32.95		18.98		41.30		41.70		33.94		82.40		18.81		56.30		40.66		40.28		33.98		74.81		50.17		34.14		27.16		23.68		55.53		25.22		56.81		30.77		45.69		60.53

		6-Apr-06		11216.5		31.04		64.45		51.46		78.10		44.41		73.41		41.19		27.43		33.03		18.64		40.80		41.56		33.68		82.05		18.71		56.40		40.42		40.03		33.78		78.60		49.66		33.05		26.98		23.60		55.41		24.93		56.81		30.45		45.39		60.47

		7-Apr-06		11120.04		31.37		63.41		50.90		77.86		44.23		72.70		40.71		27.28		32.57		18.60		40.76		41.12		32.96		80.75		18.58		55.75		39.85		39.70		34.05		78.26		49.16		32.70		26.68		23.23		55.20		24.66		56.21		30.55		44.87		59.72

		10-Apr-06		11141.33		31.69		63.22		51.05		79.05		44.48		73.21		40.97		27.54		32.47		18.50		40.47		41.35		32.70		80.37		18.69		55.63		40.03		39.83		34.51		78.21		49.37		32.65		26.72		23.19		55.08		24.54		56.27		30.27		44.55		60.32

		11-Apr-06		11089.63		32.91		62.43		50.46		78.83		44.06		74.39		41.03		27.52		32.59		18.33		40.11		40.63		32.14		79.45		18.50		55.67		39.77		39.64		34.70		78.03		48.86		32.31		26.56		22.91		54.44		24.30		56.01		29.60		44.36		60.38

		12-Apr-06		11129.97		32.91		62.43		50.40		81.42		44.18		75.53		41.11		27.67		32.99		19.10		39.69		41.18		31.93		79.05		18.46		55.79		40.05		39.51		34.35		78.33		49.05		32.11		26.63		22.97		54.37		24.15		56.04		29.85		44.75		59.85

		13-Apr-06		11137.65		32.54		62.44		50.42		81.14		44.59		74.66		41.29		27.63		32.44		19.45		39.81		42.10		32.22		80.26		18.78		55.83		40.32		39.61		34.02		78.20		48.63		32.20		26.50		23.05		54.55		24.11		55.75		29.66		44.62		59.95

		17-Apr-06		11073.78		32.82		61.97		50.21		80.58		44.87		74.19		40.97		27.40		31.87		19.11		39.10		41.59		31.64		79.92		18.53		55.58		40.14		39.40		33.50		77.52		48.41		32.06		26.28		22.99		54.00		23.97		56.10		29.35		44.67		60.43

		18-Apr-06		11268.77		33.94		62.52		51.49		81.51		44.99		76.57		41.64		27.84		32.42		19.62		40.01		42.83		33.07		81.56		18.72		56.04		40.71		39.65		33.66		78.80		48.94		32.71		26.65		23.45		54.12		24.45		57.46		30.01		45.24		61.88

		19-Apr-06		11278.77		33.74		62.70		51.07		83.13		44.76		76.63		41.66		27.23		32.44		19.61		39.45		42.22		32.59		80.14		18.89		55.93		40.73		40.03		33.73		79.08		48.60		32.63		26.46		23.35		54.34		24.27		61.27		29.61		45.30		62.62

		20-Apr-06		11342.89		33.56		62.74		51.63		83.66		44.83		75.90		42.30		27.09		32.66		21.59		39.51		42.51		33.40		80.30		18.78		56.13		40.71		40.14		34.24		79.78		49.37		33.20		26.46		23.47		54.52		23.89		62.64		29.43		45.24		62.25

		21-Apr-06		11347.45		34.16		62.85		51.44		84.60		44.56		75.80		42.54		26.78		32.52		20.78		39.00		42.24		32.56		79.94		18.40		56.27		40.62		40.18		33.78		82.15		49.72		32.95		26.58		23.40		54.60		23.90		62.65		29.40		44.67		63.30

		24-Apr-06		11336.32		34.30		63.31		50.98		84.25		44.55		75.33		42.47		27.03		32.48		20.45		38.81		41.92		32.50		80.38		18.26		56.23		40.79		39.90		33.44		82.54		50.26		32.60		26.54		23.32		54.85		24.07		62.96		29.20		44.40		62.72

		25-Apr-06		11283.25		33.88		62.68		50.52		83.28		44.05		72.94		41.92		26.76		32.52		20.41		38.69		42.40		32.61		80.93		18.49		56.12		40.35		39.70		33.04		81.91		50.48		32.48		26.54		23.26		55.50		24.13		62.58		29.38		44.49		62.28

		26-Apr-06		11354.49		33.75		63.07		51.10		83.08		44.31		73.93		41.91		26.96		32.67		22.07		38.80		42.74		32.40		81.60		18.82		56.43		40.77		40.06		33.30		82.60		50.30		32.56		26.53		23.49		56.22		24.66		62.64		29.90		44.83		61.45

		27-Apr-06		11382.51		32.24		63.96		52.87		82.29		45.15		73.07		41.54		27.51		32.96		22.12		38.94		41.83		32.85		82.12		19.39		56.54		42.01		40.37		33.80		82.32		50.70		32.82		26.68		23.39		56.58		24.87		62.34		30.12		44.50		60.79

		28-Apr-06		11367.14		32.61		64.26		52.98		81.65		46.84		73.73		42.05		27.71		33.11		21.82		38.66		41.22		32.07		80.61		19.29		56.50		43.37		40.29		33.75		82.51		51.56		32.65		23.64		23.83		56.41		24.71		61.28		29.86		43.90		61.43

		1-May-06		11343.29		32.89		63.71		51.99		82.05		46.38		73.62		42.14		27.42		32.92		21.59		39.25		41.78		32.24		80.50		18.82		56.48		42.80		40.30		33.55		82.07		51.03		32.48		23.78		23.63		56.09		24.66		61.39		29.64		44.78		61.76

		2-May-06		11416.44		33.09		64.33		51.72		83.49		46.51		75.42		42.55		27.64		33.00		22.13		38.92		42.44		31.93		80.69		18.92		56.56		43.49		40.56		33.59		81.61		51.38		32.71		23.51		23.69		56.31		24.66		62.01		29.51		45.00		62.98

		3-May-06		11400.28		32.69		64.03		51.57		84.02		46.74		76.03		42.69		27.86		32.93		21.44		39.09		42.39		32.44		80.96		18.59		56.25		43.45		40.25		34.03		82.96		51.54		32.39		22.68		23.68		54.48		24.50		61.81		29.51		45.52		62.10

		4-May-06		11438.86		33.43		64.00		51.94		84.77		46.30		76.72		42.70		28.15		33.31		21.53		38.98		42.79		32.88		80.70		18.77		56.16		43.67		40.40		34.02		83.51		51.91		32.55		22.95		23.73		54.13		24.43		62.21		29.65		45.24		61.65

		5-May-06		11577.74		34.03		64.16		52.92		86.56		47.23		77.86		43.05		28.83		33.66		22.10		39.98		42.79		33.46		81.53		18.93		56.59		44.59		41.01		34.37		84.32		52.02		32.71		23.30		23.91		54.01		24.48		63.33		29.85		46.06		62.33

		8-May-06		11584.54		35.02		64.35		52.77		85.70		47.03		77.78		43.36		28.51		33.50		22.45		39.71		42.02		33.38		81.44		19.52		56.60		44.06		41.64		34.55		85.12		51.87		32.68		23.23		24.03		54.60		24.64		63.31		29.76		46.38		62.04

		9-May-06		11639.77		35.47		65.21		52.74		86.09		47.21		78.99		43.52		29.31		33.50		24.60		40.05		41.98		32.72		81.77		19.31		56.26		43.98		41.93		34.98		84.59		52.04		32.66		23.13		24.00		54.75		24.80		63.48		29.70		46.67		62.27

		10-May-06		11642.65		35.12		65.53		52.79		87.32		47.17		78.82		43.58		29.84		33.22		25.60		39.90		42.49		32.68		81.45		19.00		56.22		43.89		41.84		35.10		84.65		51.23		32.89		23.27		23.78		54.60		24.67		64.54		29.24		46.58		62.52

		11-May-06		11500.73		34.92		62.20		51.90		86.61		46.40		77.51		43.16		29.53		33.03		24.85		39.43		42.23		32.13		81.02		18.79		56.72		43.15		41.65		34.51		84.19		50.29		32.74		22.73		23.56		53.93		24.61		64.21		28.84		46.06		62.11

		12-May-06		11380.99		33.75		62.23		52.07		85.43		45.94		75.74		42.48		29.63		32.81		25.12		38.73		41.62		31.74		80.95		18.48		56.71		42.36		41.46		34.05		83.61		49.62		32.53		22.68		23.27		53.31		24.15		63.32		28.74		45.37		60.92

		15-May-06		11428.77		32.45		62.91		52.31		84.30		46.42		75.41		42.81		29.72		33.08		25.23		39.21		41.82		31.24		81.44		18.75		57.81		42.57		42.19		34.14		84.14		50.31		32.91		22.75		23.64		53.85		24.31		63.20		28.49		46.24		60.68

		16-May-06		11419.89		32.61		63.08		52.16		84.83		46.45		75.29		42.95		30.08		33.30		24.58		37.23		41.94		30.73		80.72		18.50		58.08		42.36		42.09		33.87		83.79		50.57		33.31		22.62		23.65		54.31		24.29		63.60		28.66		46.86		60.64

		17-May-06		11205.61		31.18		61.56		51.20		82.25		45.79		73.90		42.06		29.49		32.95		23.55		36.80		40.95		31.77		79.85		18.11		57.97		41.34		41.81		33.74		81.97		50.05		32.57		22.34		23.05		53.62		23.66		62.45		27.85		45.83		58.90

		18-May-06		11128.29		30.36		60.62		51.11		81.22		45.69		72.64		41.35		29.33		32.69		23.17		37.19		40.38		32.08		79.25		18.10		57.98		40.85		41.81		33.62		81.71		49.68		33.32		22.44		22.69		53.19		23.32		61.38		27.49		46.20		58.62

		19-May-06		11144.06		31.00		60.24		51.42		83.07		45.76		70.85		41.15		29.88		32.70		23.76		37.70		40.87		31.63		78.88		17.82		57.74		40.86		41.91		33.34		81.86		50.04		32.65		22.17		22.62		52.48		23.83		61.42		27.93		46.29		59.16

		22-May-06		11125.32		30.20		60.32		51.10		84.15		45.80		70.94		40.74		29.73		32.61		23.53		37.27		40.45		31.79		78.62		17.48		57.71		40.75		41.86		33.22		81.30		49.94		32.64		22.49		22.53		52.60		23.79		61.65		27.83		46.32		59.49

		23-May-06		11098.35		29.90		60.06		51.41		83.60		45.51		71.76		40.38		29.96		32.55		23.57		36.64		39.84		31.72		78.43		17.42		57.84		40.30		41.84		32.73		81.02		49.98		32.67		22.40		22.78		52.81		23.80		61.21		27.91		46.49		59.11

		24-May-06		11117.32		30.07		59.49		52.59		80.88		45.63		71.64		40.48		29.87		32.79		25.52		36.80		39.32		31.97		78.38		17.36		58.60		40.28		42.27		32.16		81.39		50.61		32.20		23.10		22.64		53.13		24.00		60.79		27.80		46.99		58.82

		25-May-06		11211.05		30.69		59.99		53.26		81.48		46.01		72.00		40.66		29.88		32.95		26.86		37.18		39.53		31.88		78.74		17.52		58.64		40.95		42.60		32.47		80.84		50.83		32.62		23.33		22.65		53.55		24.23		61.12		28.16		48.38		60.21

		26-May-06		11278.61		31.32		60.54		53.57		81.98		46.48		72.44		40.91		30.24		32.86		27.04		37.44		40.06		32.14		79.34		17.68		58.87		41.32		42.72		32.14		81.44		51.08		32.78		23.31		22.79		53.43		24.73		61.32		28.47		48.57		60.27

		30-May-06		11094.43		30.54		59.68		52.97		80.64		45.97		70.24		40.52		29.93		32.59		25.58		36.50		39.85		31.53		78.76		17.28		58.05		40.56		41.93		31.94		81.04		50.32		31.44		22.75		22.40		52.70		24.36		61.16		27.94		47.25		58.92

		31-May-06		11168.31		30.75		60.03		53.52		81.74		46.23		71.01		40.88		30.23		32.79		25.93		36.91		40.15		31.98		78.50		17.49		58.41		40.75		42.27		32.38		81.23		50.99		31.95		22.26		22.47		52.57		24.57		61.24		28.21		47.40		59.61

		1-Jun-06		11260.28		31.58		60.40		53.93		82.12		46.72		71.34		41.20		30.35		33.07		25.90		37.33		40.47		32.03		79.28		17.51		58.83		41.65		42.17		32.88		82.06		51.04		32.43		22.43		22.70		52.80		25.37		61.91		28.89		47.34		59.81

		2-Jun-06		11247.87		31.58		60.34		53.88		82.28		47.02		70.88		41.62		30.35		33.18		25.50		36.79		40.17		32.00		78.13		17.69		58.92		41.87		42.14		32.71		82.32		51.35		32.58		22.37		22.97		52.28		25.20		61.74		28.87		46.79		60.34

		5-Jun-06		11048.72		30.42		59.63		52.77		80.64		46.53		67.49		40.79		30.46		32.76		25.08		36.27		39.16		31.20		77.68		17.45		58.33		41.07		41.70		32.36		80.54		50.49		32.12		22.11		22.74		51.54		25.08		60.20		28.52		46.17		58.77

		6-Jun-06		11002.14		29.75		59.53		52.44		79.18		46.66		66.66		40.54		30.26		33.07		24.31		36.03		38.81		30.52		78.37		17.27		59.11		40.50		41.76		32.52		79.87		50.77		32.53		21.75		22.64		51.72		25.20		58.82		28.66		46.01		59.12

		7-Jun-06		10930.9		29.13		59.47		52.65		79.98		46.84		64.97		39.50		30.37		32.93		24.06		35.69		38.50		30.55		77.77		16.88		59.34		40.38		41.65		32.53		78.01		50.01		32.59		21.66		22.71		51.59		25.07		58.79		28.78		46.02		57.57

		8-Jun-06		10938.82		29.15		59.70		52.57		79.71		46.84		65.11		39.31		29.60		33.09		23.91		36.21		37.93		29.69		75.68		16.61		59.71		40.48		41.66		32.89		79.38		50.25		32.60		21.73		22.66		53.05		25.06		59.08		28.62		46.28		58.30

		9-Jun-06		10891.92		29.26		59.45		52.63		79.04		46.67		65.73		39.09		29.07		32.61		24.41		35.92		37.15		29.57		76.27		16.65		59.54		40.24		41.81		32.58		78.23		50.09		32.44		21.54		22.35		52.77		25.09		58.82		28.48		46.11		57.55

		12-Jun-06		10792.58		28.82		58.75		52.01		76.46		46.26		64.56		38.78		28.64		32.42		24.82		35.25		36.88		29.58		75.67		16.36		59.54		39.76		41.58		32.15		77.83		50.11		32.02		21.34		22.12		52.63		25.13		58.40		28.32		45.97		57.00

		13-Jun-06		10706.14		28.07		58.39		51.41		75.58		45.21		64.57		38.43		28.03		32.29		24.34		35.28		36.68		29.50		75.58		16.62		59.22		38.74		41.50		31.18		77.64		49.58		32.30		21.14		21.88		52.46		25.47		58.24		28.52		46.50		55.44

		14-Jun-06		10816.91		28.66		58.52		51.93		80.52		44.82		65.69		38.67		28.43		32.45		24.42		35.73		37.07		29.85		76.35		17.21		59.41		38.20		41.40		32.07		77.58		49.87		32.14		21.51		21.95		53.13		25.61		58.40		28.58		46.68		56.57

		15-Jun-06		11015.19		29.34		59.27		52.74		83.27		45.65		68.97		39.35		28.93		32.65		24.64		36.33		37.96		31.57		77.19		17.59		59.63		38.80		41.62		32.56		78.55		50.31		32.94		21.69		22.35		53.18		26.14		59.57		29.10		47.61		57.86

		16-Jun-06		11014.54		29.17		59.11		52.10		83.98		45.35		68.68		39.26		29.19		32.48		24.65		35.88		38.01		32.72		76.59		17.76		59.83		38.38		41.79		32.35		78.17		50.53		33.02		21.72		22.25		53.32		26.20		60.49		29.42		47.26		57.55

		19-Jun-06		10942.11		28.21		58.72		51.41		83.22		44.84		68.09		38.71		28.81		32.28		25.37		35.83		37.63		33.25		76.31		17.70		59.51		38.18		41.51		32.07		77.12		50.85		33.07		22.16		21.90		53.17		26.24		59.66		29.08		47.22		56.17

		20-Jun-06		10974.84		28.30		59.09		51.92		83.31		45.02		69.11		38.68		28.97		32.26		24.70		35.41		37.59		32.55		76.63		17.61		59.68		38.70		41.39		32.17		77.57		51.25		33.51		22.17		21.80		53.86		26.00		59.73		29.60		47.38		56.17

		21-Jun-06		11079.46		28.92		59.06		52.31		84.29		45.36		70.55		40.32		28.87		32.23		25.23		35.64		38.33		33.42		76.93		17.86		59.94		39.39		41.59		32.60		78.07		51.35		33.85		22.68		21.55		54.09		25.76		60.23		29.71		47.84		56.82

		22-Jun-06		11019.11		29.08		58.62		51.94		82.53		45.17		70.36		40.14		29.02		32.06		26.26		35.46		38.12		32.65		75.84		17.71		59.34		39.25		41.46		31.77		77.28		51.48		33.83		22.49		21.51		54.12		25.73		60.63		29.60		47.43		56.74

		23-Jun-06		10989.09		29.26		58.51		51.78		81.87		44.77		70.23		40.19		28.86		31.98		25.97		35.40		38.33		32.35		75.75		17.47		59.48		39.06		41.34		31.82		77.60		50.79		33.53		22.11		21.50		54.01		25.80		61.01		29.68		46.90		56.86

		26-Jun-06		11045.28		29.70		58.45		52.17		82.36		45.29		70.56		40.41		29.40		32.03		26.72		35.62		38.54		32.18		75.80		17.74		58.40		39.66		41.42		31.88		77.88		51.44		33.61		22.43		21.85		54.26		25.76		60.97		29.63		47.03		57.57

		27-Jun-06		10924.74		29.45		57.99		51.50		80.44		44.78		69.75		39.30		29.15		31.71		24.94		35.36		37.85		31.63		75.29		17.52		57.76		39.03		41.11		31.74		76.42		51.68		33.31		22.47		21.65		54.03		25.78		60.15		29.33		46.60		58.38

		28-Jun-06		10973.56		29.62		57.93		51.37		81.14		44.87		70.78		39.31		29.12		31.76		25.67		35.15		38.00		31.29		75.22		18.11		57.45		39.44		41.02		31.21		76.98		52.07		33.68		22.76		21.75		54.05		25.84		60.08		29.48		46.88		59.82

		29-Jun-06		11190.8		30.93		58.52		53.06		81.49		45.82		72.43		39.92		29.61		32.08		26.42		35.44		38.96		31.72		76.23		18.75		58.09		40.79		41.64		32.76		78.79		52.67		34.44		23.07		22.07		55.23		26.11		62.00		30.10		47.65		61.04

		30-Jun-06		11150.22		31.37		58.30		52.40		80.42		45.24		72.50		39.99		29.73		31.79		28.68		34.79		39.29		31.38		75.48		18.44		58.12		40.14		41.60		32.80		78.43		52.34		34.96		22.90		22.29		53.88		26.29		62.12		30.27		47.13		60.04

		3-Jul-06		11228.02		32.08		58.82		52.83		79.82		45.92		72.79		40.22		29.75		32.14		28.32		34.77		39.02		32.20		76.66		18.79		58.35		41.31		41.94		33.16		78.77		52.80		35.14		23.29		22.40		54.56		26.33		62.68		30.33		46.54		60.83

		5-Jul-06		11151.82		31.84		58.59		51.83		78.71		45.96		71.19		39.96		29.80		32.12		28.33		34.54		38.72		32.46		76.41		18.20		58.24		40.86		41.60		32.96		78.21		52.27		35.21		22.95		22.49		54.20		26.30		62.55		30.09		46.00		61.22

		6-Jul-06		11225.3		32.40		58.71		51.87		79.34		46.20		71.70		39.45		29.77		32.31		28.11		34.48		38.83		32.78		76.72		18.29		58.70		40.90		41.90		32.89		79.03		55.43		35.18		23.08		22.49		54.70		26.39		62.55		30.22		45.71		62.12

		7-Jul-06		11090.67		32.53		58.22		51.32		78.53		46.02		70.65		38.97		29.56		32.11		28.38		34.38		37.99		32.54		75.08		18.01		58.80		40.86		41.76		32.39		71.95		55.46		35.48		22.90		22.49		54.75		26.47		61.81		29.93		45.00		61.50

		10-Jul-06		11103.55		32.39		58.94		51.44		78.89		46.27		71.33		39.20		29.65		32.26		28.29		34.03		37.85		31.62		75.33		17.64		59.12		41.03		42.19		32.88		70.99		55.13		35.33		23.10		22.67		55.22		26.12		61.59		30.18		45.18		61.70

		11-Jul-06		11134.77		30.81		58.71		51.82		80.14		46.51		71.45		39.19		29.98		32.08		28.40		33.42		38.14		32.23		75.13		18.12		58.95		41.31		42.37		33.46		70.97		55.57		35.76		22.70		22.31		55.48		25.99		62.54		29.92		45.13		62.62

		12-Jul-06		11013.18		31.07		58.21		51.54		79.45		45.79		69.42		38.72		29.64		31.88		28.52		32.67		37.93		31.37		74.16		17.35		58.80		40.71		42.13		33.00		70.61		55.09		35.22		22.25		22.02		54.86		25.91		61.95		29.56		44.17		62.61

		13-Jul-06		10846.29		30.05		57.62		50.60		78.14		44.89		67.85		38.02		28.44		31.51		27.27		33.12		37.04		30.92		72.94		17.20		58.46		39.88		41.68		32.38		69.55		54.68		35.45		21.88		21.72		54.79		25.34		60.18		29.05		43.20		62.71

		14-Jul-06		10739.35		29.85		57.03		50.62		75.84		44.62		67.35		38.13		28.23		30.97		26.45		32.90		36.09		30.47		72.28		17.35		58.65		39.40		41.24		32.25		69.15		55.17		34.69		21.91		21.29		53.94		25.36		57.61		28.94		42.12		63.52

		17-Jul-06		10747.36		29.30		57.29		50.60		77.51		43.51		67.35		38.32		28.34		31.21		26.65		32.66		35.84		30.90		72.41		17.31		59.08		39.25		41.29		33.89		68.61		54.85		34.90		22.09		21.28		54.09		25.52		56.78		28.90		42.09		62.64

		18-Jul-06		10799.23		29.48		57.64		50.30		77.73		43.65		67.92		38.22		28.84		31.30		26.68		32.21		36.60		30.65		72.96		17.67		58.78		39.23		42.11		33.98		68.79		55.27		35.21		22.35		21.45		54.08		25.75		57.68		28.90		42.23		63.24

		19-Jul-06		11011.42		30.05		58.59		51.44		80.79		44.31		69.53		38.78		29.00		31.71		27.46		33.39		37.28		31.94		74.74		17.94		59.47		41.48		42.38		34.25		68.96		55.22		35.81		23.00		22.13		55.20		26.21		59.82		29.58		43.24		63.28

		20-Jul-06		10928.1		29.06		58.76		51.13		79.22		44.17		67.54		38.48		28.86		31.32		27.49		33.03		35.71		31.50		74.16		16.60		59.53		41.41		42.39		33.84		69.04		56.38		35.79		22.46		22.52		55.17		26.05		59.02		29.51		43.33		62.88

		21-Jul-06		10868.38		28.66		58.41		49.98		77.64		44.01		66.83		38.46		28.21		31.10		27.90		32.91		35.31		30.23		73.55		16.64		59.88		41.58		42.45		33.87		68.67		56.79		35.85		23.46		22.63		54.64		26.08		58.74		29.17		42.77		62.57

		24-Jul-06		11051.05		28.83		59.08		50.02		79.96		44.50		68.95		39.00		29.11		31.46		28.57		33.65		36.20		30.77		74.66		16.96		60.12		42.59		42.55		34.01		69.61		56.66		37.38		23.59		23.54		55.45		26.50		60.20		29.82		43.47		63.97

		25-Jul-06		11103.71		29.07		59.18		50.20		82.23		44.49		69.08		39.10		29.22		31.53		29.52		34.26		36.78		31.03		74.56		17.02		60.14		43.00		42.79		33.93		66.13		57.06		37.68		23.80		23.71		55.43		27.62		60.76		30.14		43.70		64.34

		26-Jul-06		11102.51		28.87		59.47		51.09		78.45		44.57		68.57		38.70		29.08		31.52		30.81		33.73		37.02		31.45		74.50		16.98		60.19		43.02		42.98		33.63		67.06		56.88		38.56		23.95		23.85		55.22		28.14		60.51		30.59		42.72		65.18

		27-Jul-06		11100.43		28.43		59.64		50.64		77.28		44.36		69.14		38.23		28.95		31.49		30.92		33.07		37.03		31.88		74.82		16.95		60.68		43.07		42.85		33.90		67.73		56.93		39.32		23.46		24.36		55.00		28.32		60.37		30.49		42.59		65.06

		28-Jul-06		11219.7		28.82		60.13		51.53		77.47		45.32		69.62		38.59		29.43		31.84		31.15		33.63		37.30		31.80		75.61		17.64		61.03		43.82		43.05		34.45		68.47		57.52		39.46		23.83		24.80		55.36		28.68		60.88		30.87		43.50		65.57

		31-Jul-06		11185.68		29.04		59.90		51.40		76.01		45.30		69.29		38.12		29.42		31.53		31.03		33.74		37.73		31.60		76.06		17.47		60.67		43.96		43.03		34.55		68.36		57.01		38.64		23.65		24.68		54.77		28.61		60.92		30.95		43.54		66.30

		1-Aug-06		11125.73		28.40		59.59		51.45		76.75		45.49		68.16		37.70		29.09		31.40		30.14		33.19		37.78		31.37		74.81		17.14		60.80		43.85		42.85		34.24		67.88		56.90		39.17		23.58		24.68		54.50		28.39		60.42		30.45		43.13		66.73

		2-Aug-06		11199.92		28.89		59.52		51.11		77.19		45.68		69.17		38.12		29.53		31.44		30.43		33.16		37.65		32.19		74.99		17.07		61.26		43.83		42.85		34.74		67.59		57.03		39.37		23.88		24.32		56.80		29.18		61.02		30.68		43.41		67.02

		3-Aug-06		11242.59		28.85		59.21		51.47		77.96		45.91		71.11		38.30		29.77		31.56		30.04		33.61		37.56		32.28		75.00		16.92		61.19		44.00		42.57		34.99		67.27		57.15		39.91		23.80		24.23		57.93		29.48		61.46		30.65		43.76		66.92

		4-Aug-06		11240.35		28.82		59.31		51.55		78.04		45.94		71.47		38.11		29.63		31.63		29.93		33.74		37.22		32.13		74.58		17.07		61.62		43.48		42.40		34.57		67.43		56.96		39.68		23.87		24.67		57.93		29.55		61.29		30.90		43.90		67.23

		7-Aug-06		11219.38		28.65		59.05		51.44		78.30		45.68		71.55		38.10		29.13		31.53		30.23		33.72		37.34		32.43		74.20		16.91		61.37		43.62		42.17		34.68		67.00		56.39		39.19		23.80		24.74		57.89		29.38		61.80		30.47		43.85		67.76

		8-Aug-06		11173.59		28.31		58.92		51.61		76.73		45.76		70.00		37.69		28.72		31.19		29.95		33.37		36.99		32.58		74.31		16.94		61.65		43.35		42.37		34.32		66.57		57.24		39.32		23.92		24.85		58.20		29.30		60.62		30.69		43.50		67.80

		9-Aug-06		11076.18		28.10		57.75		51.40		76.05		45.31		66.99		37.68		28.57		31.13		29.88		32.47		36.19		32.74		74.37		16.98		61.42		42.73		42.31		33.54		66.32		57.14		39.79		24.02		25.07		58.02		28.85		59.08		30.96		42.95		67.82

		10-Aug-06		11124.37		28.19		59.56		51.32		75.10		45.44		66.80		38.09		29.31		31.51		29.71		32.67		36.31		32.69		74.71		17.32		61.64		42.44		42.45		34.04		66.42		57.43		39.66		24.04		24.89		58.72		28.83		59.22		31.06		43.92		68.18

		11-Aug-06		11088.02		27.55		60.79		51.14		74.87		45.13		65.53		37.91		29.17		31.34		29.23		32.34		36.52		32.73		74.46		16.99		61.57		42.33		42.32		33.86		66.54		57.63		38.96		24.01		24.75		58.72		28.83		58.92		31.18		43.72		68.56

		14-Aug-06		11097.87		27.22		60.92		51.14		74.30		45.20		64.49		37.89		29.26		31.65		29.31		32.33		36.77		32.97		75.64		17.44		61.99		42.29		42.54		33.89		66.63		57.43		39.23		24.11		25.00		58.24		28.61		59.24		31.04		44.12		68.09

		15-Aug-06		11230.26		27.76		61.80		52.14		75.48		45.85		65.91		38.78		29.37		32.02		29.64		33.48		37.31		33.66		76.03		17.70		62.48		43.40		42.86		34.65		67.75		57.71		39.30		24.29		25.31		58.90		28.97		59.78		31.47		43.58		67.54

		16-Aug-06		11327.12		27.98		62.21		52.36		77.69		45.97		67.57		39.20		29.44		32.51		30.08		33.54		38.03		34.10		78.02		18.16		62.67		43.81		42.87		35.11		68.74		57.55		39.52		24.37		25.64		58.88		28.86		61.17		31.32		43.63		66.44

		17-Aug-06		11334.96		27.78		62.77		52.83		77.46		46.01		67.81		39.21		29.63		32.71		29.66		33.75		38.37		34.81		78.29		18.12		62.30		43.80		42.72		35.38		69.13		57.56		37.26		24.37		25.88		58.80		29.05		60.95		31.32		43.83		66.94

		18-Aug-06		11381.47		27.70		63.09		52.58		76.50		46.03		66.79		39.13		29.64		32.79		29.65		33.80		38.69		35.18		78.82		17.96		62.49		44.04		42.85		35.32		69.14		59.86		37.92		25.44		25.93		58.85		29.11		60.84		31.50		43.69		67.94

		21-Aug-06		11345.04		28.04		62.94		52.62		75.53		45.93		66.73		38.67		29.70		32.75		29.64		33.34		38.27		34.56		78.20		17.81		62.34		43.80		42.73		34.86		69.06		59.68		38.05		25.77		25.54		59.23		29.16		60.47		31.59		43.30		68.66

		22-Aug-06		11339.84		28.32		62.31		52.42		75.84		45.86		66.97		38.56		29.37		32.75		29.97		33.11		38.07		34.68		77.88		17.90		62.24		43.70		42.95		34.75		69.22		59.61		38.14		25.27		25.86		59.49		29.15		59.92		31.66		43.28		69.04

		23-Aug-06		11297.9		28.19		62.40		52.33		75.26		46.02		65.71		38.51		28.93		32.59		29.29		32.71		38.06		34.92		77.60		17.94		61.99		43.86		42.86		34.74		68.74		59.64		38.83		25.32		26.01		59.37		29.08		59.79		31.47		42.97		68.46

		24-Aug-06		11304.46		27.94		62.20		52.46		74.16		46.15		64.04		38.28		28.69		32.64		29.00		32.48		38.08		35.04		78.30		18.12		63.05		44.01		43.04		35.03		68.51		60.21		38.44		25.39		26.11		59.49		29.07		60.01		31.71		42.92		69.54

		25-Aug-06		11284.05		28.19		62.35		52.25		72.86		46.07		64.52		38.09		28.69		32.63		28.47		32.55		37.91		34.89		78.80		18.45		63.09		43.86		43.05		34.39		68.33		59.95		38.81		25.50		26.10		59.32		29.22		59.69		31.76		43.09		69.25

		28-Aug-06		11352.01		28.11		62.72		52.27		73.64		46.53		64.60		38.30		29.11		32.72		28.57		32.75		37.88		34.94		79.23		18.92		63.01		44.34		43.24		34.96		69.33		59.91		39.30		25.60		26.40		59.42		29.55		60.54		31.98		43.63		68.93

		29-Aug-06		11369.94		28.07		62.79		51.88		72.72		46.66		63.99		38.43		28.85		32.97		28.58		33.14		37.70		35.42		80.30		19.21		63.03		44.29		43.65		35.22		69.98		59.54		39.60		25.49		26.46		59.64		29.83		61.17		32.19		43.69		68.25

		30-Aug-06		11382.91		27.73		62.91		51.80		73.94		46.91		63.61		38.75		29.30		33.05		28.39		33.17		37.86		35.66		80.12		19.36		63.03		44.06		43.48		35.29		69.82		60.18		39.52		25.45		26.58		60.18		29.76		61.26		32.39		43.82		67.16

		31-Aug-06		11381.15		27.86		63.18		51.87		73.82		46.74		64.87		38.78		29.38		32.85		28.32		33.33		37.98		36.21		79.87		19.10		63.08		44.00		43.33		35.04		70.07		59.54		39.27		25.35		26.42		60.32		29.70		61.70		32.19		43.92		66.54

		1-Sep-06		11464.15		28.27		63.48		51.88		74.34		46.76		65.77		39.28		29.62		32.92		29.38		33.68		38.03		36.18		80.31		19.40		63.14		44.06		43.58		35.88		70.09		59.74		39.67		25.49		26.80		60.33		30.16		62.24		32.55		44.63		66.96

		5-Sep-06		11469.28		28.15		63.58		51.98		74.27		46.81		68.13		39.27		29.58		32.76		29.55		33.95		38.20		36.11		79.75		19.51		62.74		44.13		43.50		35.78		69.73		58.90		39.87		25.26		26.69		59.99		30.25		62.69		32.49		44.75		67.33

		6-Sep-06		11406.2		28.06		63.35		51.66		73.37		46.54		67.59		38.95		29.34		32.74		30.25		33.36		38.06		35.50		79.19		18.85		62.36		44.21		43.23		35.36		69.88		58.89		40.10		25.26		26.57		59.87		30.11		62.31		32.44		44.58		66.06

		7-Sep-06		11331.44		28.17		63.25		51.64		71.82		45.99		66.25		38.48		29.23		32.83		30.56		33.53		37.62		35.08		78.32		18.76		61.91		43.55		43.02		35.65		68.99		58.54		39.36		25.09		26.31		59.96		29.84		61.76		32.31		44.72		66.56

		8-Sep-06		11392.11		27.95		63.59		51.95		71.75		46.15		65.82		38.81		29.31		32.80		31.01		33.47		37.55		35.82		79.57		18.98		62.04		43.61		43.13		36.61		69.89		59.14		39.77		25.25		26.45		59.58		29.91		62.32		32.40		45.88		65.69

		11-Sep-06		11396.84		26.47		64.07		51.81		72.76		46.34		64.05		38.66		29.50		33.20		30.90		34.23		37.52		36.09		79.83		18.94		62.48		43.74		43.08		36.24		69.73		59.41		39.99		25.56		26.72		60.34		30.15		61.89		32.52		46.64		63.85

		12-Sep-06		11498.09		26.70		64.34		51.94		73.19		46.40		63.70		38.99		29.94		33.43		32.25		35.79		38.00		36.65		81.16		19.28		62.27		44.33		43.30		37.29		70.92		59.21		40.82		25.58		27.08		60.27		30.43		62.20		32.80		47.21		63.62

		13-Sep-06		11543.32		27.29		64.59		52.73		75.22		46.70		64.85		39.30		30.18		33.60		32.38		36.29		38.51		36.10		81.09		19.36		62.26		44.71		43.44		36.94		71.70		59.60		39.80		25.63		27.02		59.02		30.40		62.86		32.72		47.22		64.27

		14-Sep-06		11527.39		27.15		64.67		52.80		73.93		46.69		64.05		40.20		30.12		33.54		31.99		36.34		38.28		35.98		81.35		19.31		62.18		44.80		43.41		36.44		71.86		59.81		39.74		25.97		27.03		59.22		30.77		61.98		32.93		47.50		63.63

		15-Sep-06		11560.77		27.41		65.06		53.07		73.93		46.59		63.97		41.00		30.04		33.61		30.73		36.34		38.99		35.91		81.81		19.04		62.24		45.24		43.43		36.83		72.46		59.89		39.81		26.49		26.88		59.35		30.40		63.57		32.77		47.35		63.57

		18-Sep-06		11555		27.75		64.89		52.81		74.13		46.97		65.50		41.01		29.79		33.63		30.55		35.72		38.68		36.13		81.12		19.18		62.60		44.88		43.27		36.53		72.21		59.73		39.52		26.43		26.99		58.96		29.97		63.04		32.73		47.24		65.19

		19-Sep-06		11540.91		27.36		64.93		52.73		73.79		47.08		65.08		40.80		30.20		33.61		30.48		35.42		38.76		36.08		80.76		18.95		62.62		45.09		43.22		36.68		71.59		59.44		39.88		26.50		27.03		59.36		30.00		63.11		32.94		47.63		64.40

		20-Sep-06		11613.19		26.95		64.92		53.57		75.09		47.27		64.41		41.38		30.75		33.77		30.84		35.52		39.63		36.51		82.29		19.02		62.63		45.50		43.28		36.88		71.75		59.49		40.62		26.81		27.29		60.06		30.59		62.87		33.56		47.99		63.04

		21-Sep-06		11533.23		26.96		64.73		53.55		75.01		47.12		63.10		40.99		30.43		33.45		30.02		35.00		39.76		34.61		80.50		18.73		62.67		45.10		43.04		37.43		71.45		59.01		40.63		26.54		27.04		60.17		30.80		61.88		33.77		47.59		63.70

		22-Sep-06		11508.1		26.79		64.39		53.42		76.14		46.89		61.37		41.07		29.81		33.41		29.72		35.11		39.47		34.85		80.11		18.61		62.40		45.11		42.84		37.30		71.41		59.29		40.72		26.30		26.99		60.23		31.39		61.29		33.95		47.42		63.82

		25-Sep-06		11575.81		26.59		65.33		54.24		76.59		47.44		62.90		41.73		29.89		33.89		29.70		35.72		39.93		35.45		80.89		18.95		62.63		45.20		43.24		37.92		72.03		55.51		40.64		26.59		27.17		60.70		31.95		62.21		34.32		47.94		63.97

		26-Sep-06		11669.39		26.96		65.81		55.25		77.86		47.58		64.43		41.93		30.79		34.42		30.49		35.75		39.67		35.44		81.38		19.48		63.09		45.19		43.47		38.13		73.05		54.57		40.45		26.83		27.22		60.89		31.82		62.58		34.74		48.37		65.32

		27-Sep-06		11689.24		27.04		65.62		55.32		78.27		47.33		64.22		41.72		30.76		34.33		31.33		35.60		40.24		35.13		80.98		19.90		63.24		45.13		43.54		38.87		72.95		55.67		41.07		27.07		27.23		61.13		31.07		62.12		33.66		48.61		66.01

		28-Sep-06		11718.45		27.18		65.57		55.28		78.14		47.29		65.10		42.08		30.65		34.46		32.09		35.83		40.58		35.70		80.88		20.27		63.32		45.43		43.77		38.65		72.91		55.44		40.74		27.03		27.13		60.67		30.88		62.63		33.80		48.92		66.33

		29-Sep-06		11679.07		27.32		65.59		55.37		77.71		47.05		64.33		41.57		30.63		34.29		32.28		35.41		40.12		36.42		80.83		20.08		63.36		45.25		43.51		38.19		72.73		55.14		40.58		26.98		27.18		60.40		31.06		62.33		33.98		48.43		65.98

		2-Oct-06		11670.35		26.92		65.63		54.48		78.82		46.88		63.90		41.45		30.26		34.48		32.52		35.48		40.56		37.38		80.76		19.95		63.50		45.16		43.33		38.57		71.92		55.13		40.36		26.99		27.14		60.46		30.75		62.87		33.99		47.57		65.88

		3-Oct-06		11727.34		26.41		66.02		55.28		80.60		47.45		63.66		41.69		30.72		34.69		32.43		35.96		41.10		37.14		80.54		20.08		63.90		46.01		43.39		38.73		72.35		54.48		40.67		27.00		27.23		60.71		31.05		63.75		34.29		48.57		64.32

		4-Oct-06		11850.61		26.47		66.47		55.99		82.75		48.34		64.08		41.93		30.91		35.06		32.34		36.60		41.64		37.74		81.97		20.32		64.23		46.09		43.63		39.05		73.17		55.39		40.62		27.56		27.16		61.72		31.22		64.10		34.61		48.66		65.50

		5-Oct-06		11866.69		26.87		66.56		56.08		82.42		48.30		66.72		42.13		30.79		35.25		32.16		36.38		41.95		37.56		81.79		20.28		63.52		46.01		43.65		38.85		74.20		56.47		40.12		27.54		26.83		61.90		30.78		64.78		34.14		47.54		66.19

		6-Oct-06		11850.21		27.03		66.34		56.02		82.47		48.36		66.53		43.62		31.06		35.10		30.14		36.26		41.50		37.44		82.01		20.14		63.47		45.48		43.59		39.15		74.22		56.63		40.54		27.49		26.74		61.48		30.63		64.35		34.04		47.45		66.39

		9-Oct-06		11857.81		27.28		66.14		55.95		81.46		48.38		67.36		44.09		31.11		35.12		30.60		36.81		41.43		37.72		82.86		20.13		63.29		45.72		43.26		39.60		74.08		56.72		40.54		27.35		26.50		61.25		31.02		64.15		33.94		47.35		65.44

		10-Oct-06		11867.17		27.57		66.18		57.08		80.95		48.14		67.52		43.65		30.97		35.26		30.96		36.87		41.42		37.65		83.05		20.39		63.38		46.13		42.90		39.87		73.49		56.22		40.50		27.32		26.42		61.12		31.59		64.25		33.80		47.26		66.08

		11-Oct-06		11852.13		26.17		66.35		56.87		80.46		47.72		66.80		43.33		31.03		35.13		31.19		37.02		41.29		37.59		83.05		20.39		63.51		46.23		42.96		40.27		73.76		56.78		40.86		27.17		26.16		60.89		31.77		64.46		33.86		47.44		65.42

		12-Oct-06		11947.7		25.92		66.67		57.31		82.43		47.53		67.71		43.78		31.02		35.18		31.70		37.00		41.50		38.14		83.55		20.98		63.26		46.83		42.89		41.22		73.72		56.74		41.41		27.84		26.50		60.82		32.39		65.31		34.22		47.45		66.52

		13-Oct-06		11960.51		25.96		66.59		57.44		81.20		47.72		67.54		43.74		30.83		34.95		32.02		36.03		41.79		38.57		84.91		21.08		63.01		46.74		42.87		41.11		73.69		57.36		41.84		27.99		26.45		60.55		32.39		65.43		34.27		47.59		67.26

		16-Oct-06		11980.59		26.62		66.70		57.06		81.47		47.50		68.37		44.01		30.74		34.54		31.60		35.49		42.18		38.47		85.53		21.09		63.35		46.32		43.09		41.12		74.03		56.96		42.38		28.07		26.51		60.47		31.80		65.71		34.26		47.45		68.66

		17-Oct-06		11950.02		26.82		66.53		57.52		81.10		47.41		68.34		43.62		30.82		34.54		31.48		34.92		41.82		38.77		85.77		20.40		64.47		46.57		42.64		40.61		74.08		56.36		42.58		28.06		26.57		60.66		31.87		64.23		33.85		47.41		68.25

		18-Oct-06		11992.68		26.68		66.34		57.35		81.55		47.54		67.54		43.56		31.30		34.54		31.47		35.04		41.81		38.72		88.60		20.60		66.49		45.82		42.81		40.48		73.81		56.43		43.08		28.13		26.94		61.30		31.75		64.51		33.85		47.48		68.01

		19-Oct-06		12011.73		26.83		65.94		57.39		81.22		47.24		67.77		43.67		31.31		34.27		32.07		35.06		40.78		39.27		88.64		20.53		66.38		45.49		43.73		39.80		74.66		57.76		43.09		27.91		26.53		61.21		32.53		63.95		34.42		47.62		68.56

		20-Oct-06		12002.37		26.76		65.81		57.46		80.56		47.28		57.94		43.64		31.17		34.45		32.36		35.14		40.90		39.09		89.25		20.82		66.95		45.73		45.52		40.48		76.69		57.39		44.20		28.05		26.53		61.39		33.20		63.97		34.97		48.48		68.39

		23-Oct-06		12116.91		26.79		66.17		56.08		81.61		47.95		59.33		44.10		31.00		34.51		34.16		35.38		41.28		39.58		90.32		20.94		67.42		45.99		46.04		41.14		78.27		57.74		44.26		28.07		26.58		61.97		33.46		63.93		35.17		50.36		68.75

		24-Oct-06		12127.88		27.00		66.03		56.13		82.39		47.81		59.83		44.64		31.10		34.40		35.13		35.64		42.00		39.15		90.25		21.10		67.07		45.75		45.80		41.24		78.07		57.49		44.48		27.90		26.13		61.58		33.48		64.07		35.15		50.38		68.72

		25-Oct-06		12134.68		27.06		66.16		56.29		79.69		48.18		60.79		44.28		30.92		34.59		33.69		35.74		42.05		38.88		90.58		21.20		67.15		45.87		45.95		41.00		77.65		59.14		44.62		27.93		26.29		61.83		33.09		64.20		35.43		49.94		69.82

		26-Oct-06		12163.66		26.91		67.10		57.24		78.00		48.15		61.23		44.37		31.69		34.57		33.35		36.50		42.00		38.88		90.30		21.25		67.14		46.36		45.90		41.11		77.44		58.75		44.76		27.97		26.15		62.19		33.16		64.19		35.84		50.82		70.42

		27-Oct-06		12090.26		27.58		66.71		56.70		78.59		47.70		60.16		44.20		31.45		34.20		32.93		36.19		41.49		38.18		89.53		20.59		66.51		45.89		45.64		40.48		77.16		58.96		44.64		27.96		26.09		62.25		32.98		63.89		35.93		49.82		70.26

		30-Oct-06		12086.49		27.54		66.71		56.74		79.06		47.47		59.66		44.49		31.57		34.19		33.52		36.37		41.63		38.63		90.26		20.75		66.05		46.05		45.53		40.92		77.15		58.85		44.20		28.14		26.07		62.49		32.69		64.46		34.83		48.64		69.65

		31-Oct-06		12080.73		28.17		66.49		57.23		78.71		47.51		59.61		44.44		31.18		34.10		33.89		36.45		41.31		38.45		91.08		20.83		65.76		46.04		45.49		40.92		77.05		58.58		43.99		28.32		25.55		62.08		33.01		64.66		34.23		48.39		70.23

		1-Nov-06		12031.02		27.75		66.10		57.07		78.91		47.45		59.41		44.25		31.45		33.90		33.63		36.47		41.39		38.27		90.55		20.52		65.54		45.54		45.42		40.86		77.05		58.67		44.23		28.42		25.44		61.74		32.54		63.21		34.20		47.97		69.87

		2-Nov-06		12018.54		27.92		66.01		56.88		78.06		47.58		59.47		44.16		31.42		33.71		33.64		36.32		41.07		38.31		90.44		20.18		66.25		45.51		45.48		41.05		77.09		58.60		43.97		28.38		25.58		61.96		32.79		63.29		34.22		47.42		70.00

		3-Nov-06		11986.04		27.91		66.15		56.49		78.82		47.44		59.34		43.74		31.60		33.77		33.22		36.32		40.91		37.94		90.17		20.12		66.16		45.50		45.28		40.26		76.79		58.47		43.68		28.34		25.45		62.09		32.50		62.94		33.95		46.68		70.94

		6-Nov-06		12105.55		28.23		66.82		57.58		79.32		48.04		58.77		44.55		32.17		34.26		33.68		36.34		41.20		38.44		91.34		20.42		66.75		46.24		45.58		40.83		77.78		58.55		44.37		28.45		25.87		62.25		33.06		64.10		34.21		46.64		71.69

		7-Nov-06		12156.77		28.27		67.18		57.86		83.63		48.29		58.84		44.40		32.56		34.52		33.60		36.35		41.61		38.41		91.49		20.40		67.04		46.09		45.69		40.68		77.62		57.86		44.45		28.56		26.16		62.79		33.06		64.45		34.11		46.79		71.32

		8-Nov-06		12176.54		28.14		67.69		58.48		84.52		48.37		59.02		45.07		32.80		34.56		33.68		36.37		41.52		38.59		91.63		20.31		66.33		46.23		45.65		41.03		77.62		58.67		42.94		28.59		25.74		62.72		33.13		64.50		34.10		46.19		72.89

		9-Nov-06		12103.3		28.42		67.35		58.32		84.18		48.41		58.13		45.85		33.28		34.28		33.53		35.98		41.39		39.27		91.46		20.03		64.54		45.84		45.43		41.09		77.11		58.24		41.53		28.86		24.99		62.48		32.21		63.86		33.40		45.56		73.68

		10-Nov-06		12108.43		27.93		68.93		58.27		84.69		48.43		58.52		45.90		32.11		34.16		33.65		35.77		41.72		39.69		90.81		20.18		64.67		46.20		45.25		40.97		77.39		58.29		41.76		28.84		24.86		62.39		31.86		64.01		32.92		45.64		73.49

		13-Nov-06		12131.88		27.91		69.94		58.38		84.75		48.49		58.45		46.44		31.97		34.35		34.06		35.54		42.15		39.92		91.12		20.60		64.33		46.25		45.19		41.51		77.69		58.23		42.09		28.95		25.04		61.95		31.87		64.27		33.26		45.49		73.50

		14-Nov-06		12218.01		27.83		70.52		58.75		84.80		48.55		59.27		46.14		32.24		34.57		34.47		37.06		42.14		40.37		92.32		21.46		64.94		46.34		45.33		41.27		78.27		58.44		42.51		28.93		25.38		61.90		31.77		64.55		33.66		46.80		73.52

		15-Nov-06		12251.71		27.97		71.26		58.88		86.13		48.28		60.34		46.31		32.40		34.76		34.55		36.73		42.52		39.50		92.14		21.89		64.92		46.05		45.43		41.10		78.88		59.24		42.76		28.82		25.66		61.82		31.29		64.80		33.38		46.82		73.87

		16-Nov-06		12305.82		27.73		71.63		58.97		87.74		48.46		60.26		46.58		32.76		34.93		34.73		36.92		42.71		39.83		92.50		21.90		64.91		46.44		45.90		41.67		78.47		60.19		43.24		29.17		25.88		62.21		31.23		65.95		33.25		47.05		71.76

		17-Nov-06		12342.55		27.69		71.32		59.24		88.54		48.59		59.84		46.22		32.64		35.21		34.57		37.38		42.34		39.48		92.84		21.68		65.60		46.25		46.02		41.82		79.55		61.23		43.64		29.10		26.31		62.54		32.00		65.29		33.34		46.65		72.17

		20-Nov-06		12316.54		27.89		71.19		58.98		88.15		48.53		59.81		46.82		32.82		34.95		33.41		37.50		42.08		39.42		92.28		21.84		65.38		46.48		45.81		41.89		79.53		61.15		43.17		29.59		26.16		62.38		32.01		65.07		33.28		46.86		71.53

		21-Nov-06		12321.59		28.59		71.11		58.81		90.11		48.41		61.07		46.97		32.93		34.77		31.88		37.02		42.32		39.69		92.11		21.16		64.98		46.34		45.76		42.06		80.24		60.58		42.83		29.62		26.06		61.96		31.57		65.03		33.73		46.95		72.47

		22-Nov-06		12326.95		29.81		70.85		59.29		89.12		48.57		61.66		47.55		32.69		34.96		30.39		37.20		42.41		39.43		92.55		21.31		65.14		46.18		45.86		42.15		80.07		60.59		42.98		29.62		26.21		62.33		31.49		64.99		33.36		47.17		72.00

		24-Nov-06		12280.17		30.08		70.48		59.30		88.79		48.12		61.74		47.36		32.61		34.67		30.53		36.83		42.16		39.27		92.38		21.18		64.61		45.87		45.69		41.88		79.76		60.32		42.79		29.46		26.00		62.22		31.49		65.19		33.36		47.04		71.48

		27-Nov-06		12121.71		29.54		69.54		58.23		86.42		47.72		60.85		46.94		32.30		34.43		29.68		36.70		41.60		38.35		90.50		20.62		64.41		45.25		45.33		41.10		78.85		60.09		42.25		29.18		26.08		61.54		31.50		64.05		32.87		45.77		71.57

		28-Nov-06		12136.44		29.58		69.14		58.31		86.98		47.41		60.49		47.14		32.59		34.19		29.30		36.41		41.65		38.58		90.40		20.58		64.73		44.84		45.46		41.40		79.03		60.25		42.30		29.09		26.16		61.77		31.63		63.75		33.02		45.87		73.24

		29-Nov-06		12226.73		30.36		69.59		58.18		87.92		47.69		60.94		47.09		32.58		34.34		28.84		36.95		42.12		39.10		90.57		20.83		64.95		45.29		45.72		41.85		79.59		60.74		43.16		29.27		26.18		61.91		32.29		63.95		33.49		46.05		75.08

		30-Nov-06		12221.93		30.53		69.77		58.13		87.56		47.44		60.91		45.90		32.75		34.27		28.57		37.30		42.38		39.17		90.97		20.99		64.67		44.91		45.91		41.97		80.06		60.66		43.11		29.06		26.58		61.49		32.68		63.75		33.54		45.27		75.85

		1-Dec-06		12194.13		30.24		69.23		57.96		88.57		47.24		60.09		45.43		32.79		34.27		29.02		38.28		42.21		39.15		90.30		20.53		64.73		44.65		45.65		42.08		78.61		60.50		43.64		28.82		26.94		61.40		32.77		63.08		33.25		45.05		76.24

		4-Dec-06		12283.85		30.54		69.56		59.29		88.60		47.83		60.38		45.88		33.14		34.37		29.14		38.50		43.00		39.57		92.54		20.81		65.03		45.46		45.91		42.50		79.50		60.79		43.29		29.03		24.08		62.11		33.00		64.11		33.46		45.46		76.80

		5-Dec-06		12331.6		30.21		69.76		59.25		89.74		48.32		61.03		45.98		33.89		34.26		29.46		38.67		42.72		39.62		93.50		20.71		64.92		45.81		47.05		42.75		79.18		60.53		43.96		28.83		24.00		62.20		33.43		63.93		33.20		45.65		77.09

		6-Dec-06		12309.25		30.12		69.72		59.07		89.84		48.57		61.91		45.61		33.79		34.10		28.71		39.21		42.30		39.84		93.14		20.50		64.79		45.45		47.43		42.96		78.43		60.62		43.63		28.70		23.98		62.48		33.52		64.17		33.55		45.70		75.36

		7-Dec-06		12278.41		30.18		69.73		58.58		89.03		48.51		61.86		46.01		33.83		34.15		28.40		38.24		41.99		39.57		93.25		20.25		64.81		45.25		47.76		43.28		78.19		61.20		42.93		28.56		24.04		62.48		33.38		63.95		33.50		45.54		74.77

		8-Dec-06		12307.48		30.47		69.80		59.23		89.15		49.60		62.26		45.87		34.08		34.26		28.91		38.11		41.89		39.35		92.89		20.28		64.71		45.38		47.95		43.76		77.21		61.10		42.91		29.10		24.34		62.57		33.71		63.93		33.90		45.52		74.56

		11-Dec-06		12328.48		30.42		70.45		58.72		88.80		50.58		61.93		46.38		34.21		34.21		29.31		38.10		41.61		39.80		92.67		20.30		64.46		46.15		47.85		43.58		77.50		61.24		42.98		29.24		24.32		62.55		33.91		64.22		34.26		45.17		74.42

		12-Dec-06		12315.58		29.98		70.55		58.53		89.32		49.98		61.16		46.16		34.23		34.62		29.19		38.01		41.44		39.62		93.14		20.33		64.34		46.22		47.94		43.04		77.65		61.07		42.60		29.13		24.34		62.39		34.35		64.01		34.33		44.83		75.30

		13-Dec-06		12317.5		29.83		70.60		59.37		88.62		50.05		60.38		46.10		34.45		34.48		28.79		38.42		41.27		39.46		93.79		20.30		64.24		46.19		47.88		43.59		77.89		60.92		42.33		29.25		24.55		62.09		34.27		63.43		34.44		45.24		76.40

		14-Dec-06		12416.76		30.13		71.47		61.28		88.95		50.80		61.00		47.34		34.72		35.17		29.10		39.26		42.09		39.70		94.37		20.37		65.00		46.53		48.03		43.69		77.42		61.20		42.58		29.77		24.72		62.04		34.37		61.31		34.65		45.85		77.75

		15-Dec-06		12445.52		30.41		71.57		61.02		89.71		51.72		60.70		47.68		34.30		36.29		28.60		39.18		43.01		39.73		94.31		20.56		65.04		46.87		47.97		43.41		76.97		61.38		42.97		29.88		24.80		62.79		34.37		61.69		35.02		45.78		76.34

		18-Dec-06		12441.27		29.80		72.25		61.15		88.58		53.03		60.80		47.66		34.49		36.91		28.64		39.25		42.61		39.82		94.45		20.44		65.34		46.81		47.94		43.48		77.01		61.68		42.81		29.59		24.98		62.84		34.19		61.50		35.08		45.71		74.57

		19-Dec-06		12471.32		29.86		71.67		60.93		89.19		52.83		60.41		48.01		34.85		36.92		28.62		38.94		43.73		40.21		95.00		20.26		65.62		46.84		47.81		43.99		76.77		61.89		42.50		29.69		25.34		63.06		33.73		61.72		35.19		45.43		76.03

		20-Dec-06		12463.87		29.43		71.39		60.72		89.12		52.76		60.26		48.38		34.61		37.06		28.91		38.44		43.94		41.12		95.00		20.20		65.18		46.80		47.79		43.86		77.48		61.71		42.29		29.78		25.35		63.14		33.69		62.45		34.99		45.21		75.13

		21-Dec-06		12421.25		28.75		71.39		60.25		88.96		52.38		59.71		47.90		34.54		36.96		28.89		38.22		44.13		40.58		94.92		19.98		64.76		47.21		47.70		43.87		77.46		61.74		42.26		29.68		25.21		62.73		33.90		62.00		35.21		45.05		74.92

		22-Dec-06		12343.21		28.69		71.11		60.24		87.79		52.18		59.50		47.50		34.16		36.76		28.76		38.20		44.01		40.41		94.26		19.69		64.41		46.48		47.43		43.57		77.01		61.69		41.83		29.34		25.11		62.48		33.72		61.80		35.09		44.89		74.47

		26-Dec-06		12407.63		28.82		71.45		60.55		87.82		52.73		59.80		48.07		34.53		36.90		29.10		38.37		44.25		40.71		94.67		19.76		64.40		46.88		47.59		43.81		76.69		61.99		41.79		29.69		25.08		62.87		33.75		62.46		35.28		45.45		75.10

		27-Dec-06		12510.57		29.46		71.73		60.95		87.91		53.96		60.36		48.11		34.54		36.98		29.90		38.86		44.74		41.38		96.19		20.01		64.77		47.50		47.73		44.33		77.12		62.43		42.36		29.72		25.29		63.09		34.14		62.17		35.65		45.50		76.00

		28-Dec-06		12501.52		29.46		71.32		60.53		88.03		53.45		60.20		47.95		34.52		36.67		29.93		39.02		44.82		41.14		95.96		20.03		65.17		47.47		47.58		44.36		76.82		62.74		42.54		29.68		25.21		63.15		34.22		62.05		35.83		45.35		76.37

		29-Dec-06		12463.15		29.45		71.10		60.06		87.87		53.28		60.22		47.64		34.27		36.41		30.03		39.45		44.61		40.97		96.14		19.86		64.78		46.87		47.30		44.33		76.59		62.44		42.58		29.56		25.05		62.94		34.46		61.76		35.75		45.52		75.67







Dow Jones Index: Portfolio Optimisation Back Test

For a back test demonstration 4 separate portfolios were constructed based upon
relative volatility levels as identified from SLIM CompRate% vs Alphabet Size plots
previously shown for a reduced SAX alphabet size range in Figure 7.7 (Section 7.3).
Here in Figure E.1 the full alphabet size range of 0-500 is also demonstrated for con-
sistency with other plots in this thesis
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portfolio.

Figure E.1: Dow Jones Index portfolio company selection for backtest based upon
SLIM CompRate% plots. These plots were previously shown for a reduced SAX al-
phabet size range in Figure 7.7 (Section 7.3) however the full alphabet size range of
0-500 is demonstrated here for comprehensive overview.

249



Dow Jones Index: Portfolio Optimisation Back Test

As described previously in section 7.3, the portfolio composition obtained by anal-
ysis of SLIM CompRate% plots to isolate relative volatility levels of the sample DJI
series is as follows:

• Full Portfolio, Figure E.1a

– All series within the index

• High Volatility Portfolio, Figure E.1b

– Portfolio with series identified as low volatility removed (i.e. High Compres-
sion rate)

– These are AIG,JNJ,MRK,MSFT,T

• Low Volatility Portfolio, Figure E.1c

– Portfolio with series identified as high volatility removed (i.e. Low Com-
pression rate)

– These are AA,HON,WMT,GE,BA

• Balanced Volatility Portfolio, Figure E.1d

– Portfolio with series identified as both high and low volatility removed

– These are AIG,JNJ,MRK,MSFT,T,AA,HON,WMT,GE,BA

5 commonly utilised portfolio optimisation strategies were then implemented for each
portfolio case identified by SLIM (as described in section 7.3).
The strategies are:

• Equal Weighted

• Max Sharpe

• Inverse Variance

• Markowitz Optimisation

• Robust Optimisation

Initial asset allocations (or starting weights) were then assigned according to each
investment strategy as shown in Figure E.2).
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(a) Full Dow Jones Index portfolio.
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(b) Dow Jones Index high volatility portfolio.
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(c) Dow Jones Index low volatility portfolio.
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(d) Dow Jones Index balanced volatility portfolio.

Figure E.2: Dow Jones Index portfolio back-test, initial asset starting weight alloca-
tions per strategy. Higher value asset allocations are indicated by brighter colours with
lower values darker.
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E.2 Results

A back test was then generated using the back test engine available as part of the
Financial reporting Toolbox [177] in Matlab with the following results:

Efficient Frontier

Efficient Frontier plots of each portfolio case are previously shown in Figure 7.8a and
7.8b (Section 7.3).

Equity

Equity plots of each portfolio case are previously shown (per strategy) in Figure 7.9
(Section 7.3).

Average total cost per strategy

Average total cost of each strategy (per portfolio case) is previously shown (per strat-
egy) in Figure 7.10b (Section 7.3).

Average buy cost per strategy

Average buy cost of each strategy (per portfolio case) is shown in Figure E.3.
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Figure E.3: Dow Jones Index portfolio back-test, average buy cost by strategy. Here
the full portfolio indicates lower buy cost in all bar the robust optimisation.
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Average sell cost per strategy

Average sell cost of each strategy (per portfolio case) is shown in Figure E.4.
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Figure E.4: Dow Jones Index portfolio back-test, average sell cost by strategy. As with
buy cost (Figure E.3) the full portfolio indicates lower sell cost in all bar the robust
optimisation.

Average turnover per strategy

Average turnover of each strategy (per portfolio case) is shown in Figure E.5.
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Figure E.5: Dow Jones Index portfolio back-test, average turnover cost by strategy.
Here the lowest values are observed in the equally weighted and inverse variance strate-
gies.
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Average return per strategy

Average return level of each strategy (per portfolio case) is previously shown (per
strategy) in Figure 7.10a (Section 7.3).
Distribution of returns per strategy

Daily distribution of returns of each strategy (per portfolio case) is shown in Figure
E.6.

(a) DJI portfolio back-test, Equal Weight Dist Of Returns By Strategy.

(b) DJI portfolio back-test, Max Sharpe Dist Of Returns By Strategy.
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Dow Jones Index: Portfolio Optimisation Back Test

(c) DJI portfolio back-test, Inverse Variance Dist Of Returns By Strategy.

(d) DJI portfolio back-test, Markowitz Dist Of Returns By Strategy.
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(e) DJI portfolio back-test, Robust Optimisation Dist Of Returns By Strategy.

Figure E.6: Dow Jones Index portfolio back-test, distribution of returns by strategy.
Although the distributions are largely similar throughout, a wider spread is observed
in the Max Sharpe and Markowitz distributions.

Portfolio Returns Summary Table

A summary table of returns per portfolio is shown in Table E.2.

Portfolio Name Risk Return
Full 0.0068 0.0015
High Volatility 0.0067 0.0013
Low Volatility 0.0068 0.0015
Balanced 0.0067 0.0013

Table E.1: Dow Jones Index portfolio back-test, portfolio return summary. Similar
Risk and Return summary levels are noted for all portfolios.
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Results Metrics Table

A summary table of portfolio metrics per strategy case is shown in Table E.2.
Full Portfolio Summary

Strategy Total
Return

Sharpe
Ratio Volatility Average

Turnover
Max

Turnover
Average
Return

Max
Drawdown

Average
Buy Cost

Average
Sell Cost

Equal Weighted 0.1626 -1.4742 0.0063 0.0008 0.0278 0.0007 0.0750 0.0433 0.0433
Max Sharpe Ratio 0.0816 -1.3336 0.0072 0.0131 0.3645 0.0004 0.1066 0.6697 0.6697
Inverse Variance 0.1583 -1.6262 0.0057 0.0027 0.0791 0.0007 0.0616 0.1410 0.1410

Markowitz Optimization 0.0908 -1.2064 0.0079 0.0135 0.4112 0.0004 0.1068 0.7060 0.7060
Robust Optimization 0.1229 -1.5861 0.0060 0.0047 0.2258 0.0006 0.0701 0.2407 0.2407

High Volatility Portfolio Summary

Strategy Total
Return

Sharpe
Ratio Volatility Average

Turnover
Max

Turnover
Average
Return

Max
Drawdown

Average
Buy Cost

Average
Sell Cost

Equal Weighted 0.1549 -1.4072 0.0066 0.0008 0.0266 0.0007 0.0843 0.0434 0.0434
Max Sharpe Ratio 0.0746 -1.3323 0.0072 0.0110 0.3270 0.0004 0.1137 0.5576 0.5576
Inverse Variance 0.1579 -1.5546 0.0060 0.0025 0.0744 0.0007 0.0727 0.1335 0.1335

Markowitz Optimization 0.0717 -1.1978 0.0081 0.0118 0.4142 0.0004 0.1135 0.6169 0.6169
Robust Optimization 0.1216 -1.5311 0.0062 0.0039 0.2090 0.0006 0.0805 0.1996 0.1996

Low Volatility Portfolio Summary

Strategy Total
Return

Sharpe
Ratio Volatility Average

Turnover
Max

Turnover
Average
Return

Max
Drawdown

Average
Buy Cost

Average
Sell Cost

Equal Weighted 0.1705 -1.4841 0.0062 0.0008 0.0267 0.0008 0.0695 0.0418 0.0418
Max Sharpe Ratio 0.0988 -1.3814 0.0069 0.0116 0.3424 0.0005 0.0913 0.5969 0.5969
Inverse Variance 0.1616 -1.6406 0.0057 0.0027 0.0876 0.0007 0.0599 0.1444 0.1444

Markowitz Optimization 0.1445 -1.2651 0.0074 0.0117 0.3748 0.0007 0.0787 0.6373 0.6373
Robust Optimization 0.1350 -1.6124 0.0058 0.0042 0.1987 0.0006 0.0641 0.2145 0.2145

Balanced Volatility Portfolio Summary

Strategy Total
Return

Sharpe
Ratio Volatility Average

Turnover
Max

Turnover
Average
Return

Max
Drawdown

Average
Buy Cost

Average
Sell Cost

Equal Weighted 0.1630 -1.4085 0.0066 0.0008 0.0277 0.0007 0.0797 0.0427 0.0427
Max Sharpe Ratio 0.1114 -1.3467 0.0071 0.0089 0.3061 0.0005 0.0972 0.4611 0.4611
Inverse Variance 0.1623 -1.5605 0.0060 0.0026 0.0839 0.0007 0.0715 0.1366 0.1366

Markowitz Optimization 0.0961 -1.3037 0.0073 0.0100 0.3171 0.0005 0.0899 0.5253 0.5253
Robust Optimization 0.1344 -1.5438 0.0061 0.0033 0.1638 0.0006 0.0775 0.1695 0.1695

Table E.2: Summarised DJI portfolio back-test results by metrics.
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