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A i?�MF S`Q72bbQ` ZmM GBm 7Q` `2+`mBiBM; K2 QMiQ � S?. TQbBiBQM BM i?2 �.�Sh

*2Mi`2X A �K p2`v ;`�i27mH iQ Kv bmT2`pBbQ`b S`Q72bbQ`b �H�M aK2�iQM �M/ :�`2i?
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6Q`2rQ`/

序言

I 念 @ 七載之殤 =

春花鞦月，故國之道。春寒料峭，秋已入冬，島國之殤。尚記七載之初，獨身

入歐，西行之旅。乘俄航，轉阿姆，求學行。心蕩漾，雖抓狂，夢在泱，道路長。

不慎入情，欣喜若狂，未熟犢牛，不知何從。巨山突下，心魂崩塌，學業之殤，如

若斷腸。

遇奇之女子，先荷後波，終華沙之行，告別死生。文化之旅，陪伴之行，且行

且笑，新喜之生。

轉戰島國，不知所從。每日相片，綠意蔥蔥。人心向背，不慎入圍。欺凌之賊，

日日盛行。直至甚晚，不知所終。幸與英雄，拔刀助行。身臨深淵，不易不生。兄

弟而上，眾人賜贈。妖魔奮戰，終不勝正氣。又上正規，求學且長。路漫漫，道且

遠，日日新，長新魂。終通暢，見曙光。今已辯，贏紙張。念七載之行，何去何從。

古往今生，來去匆匆。
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GBbi Q7 �##`2pB�iBQMb pB

GBbi Q7 6B;m`2b Bt

GBbi Q7 h�#H2b tB

�#bi`�+i tBBB

R AMi`Q/m+iBQM �M/ "�+F;`QmM/ R

RXR *QKTmi2` SQr2`2/ �`iB}+B�H AMi2HHB;2M+2 U�AV X X X X X X X X X X X X X R

RXk �miQK�iB+ S`Q+2bbBM; Q7 L�im`�H G�M;m�;2b X X X X X X X X X X X X X X j

RXkXR L�im`�H G�M;m�;2 S`Q+2bbBM; ULGSV BM :2M2`�H X X X X X X X X j

RXkXk J�+?BM2 h`�MbH�iBQM UJhV X X X X X X X X X X X X X X X X X X X X 8

RXkXj LGS � Jh P`;�MBb�iBQMb �M/ 1p2Mib X X X X X X X X X X X X X d

RXj Jh �TTHB+�iBQMb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3

RX9 _2b2�`+? "�+F;`QmM/ �M/ h?2bBb >vTQi?2b2b X X X X X X X X X X X X X N

RX9XR _2b2�`+? "�+F;`QmM/ X X X X X X X X X X X X X X X X X X X X X X N

RX9Xk h?2bBb >vTQi?2b2b �M/ _2b2�`+? Zm2biBQMb U_ZbV X X X X X X X Ry

RX8 h?2bBb ai`m+im`2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rk

k J�+?BM2 h`�MbH�iBQM, .2p2HQTK2Mi- Abbm2b �M/ *?�HH2M;2b R9
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

kXR Jh S�`�/B;Kb, 7`QK _mH2b iQ L2m`�H X X X X X X X X X X X X X X X X X X R8

kXRXR ai�iBbiB+�H pbX L2m`�H J�+?BM2 h`�MbH�iBQM, aJh pb LJh X X Re

kXRXk amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kj

kXk Jh 1p�Hm�iBQM J2i?Q/QHQ;B2b X X X X X X X X X X X X X X X X X X X X X X kj

kXkXR "�+F;`QmM/ X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9

kXkXk >mK�M 1p�Hm�iBQM J2i?Q/b X X X X X X X X X X X X X X X X X X X ke

kXkXj �miQK�iB+ 1p�Hm�iBQMb Q7 Jh X X X X X X X X X X X X X X X X X X jj

kXkX9 Zm�HBiv 1biBK�iBQM J2i?Q/b X X X X X X X X X X X X X X X X X X X 9e

kXkX8 J2i�@2p�Hm�iBQM X X X X X X X X X X X X X X X X X X X X X X X X X 9d

kXkXe .Bb+mbbBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8k

kXkXd amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 89

kXj Jh "`Q�/ Abbm2b �M/ *?�HH2M;2b X X X X X X X X X X X X X X X X X X X X 89

kXjXR Jh JQ/2HHBM; X X X X X X X X X X X X X X X X X X X X X X X X X X 88

kXjXk GBM;mBbiB+ �r�`2M2bb X X X X X X X X X X X X X X X X X X X X X X X 8e

kXjXj *Q`Tmb Abbm2b X X X X X X X X X X X X X X X X X X X X X X X X X X X 8d

kXjX9 G�M;m�;2 "B�b �M/ GQr _2bQm`+2b X X X X X X X X X X X X X X X 83

kXjX8 1p�Hm�iBM; Jh X X X X X X X X X X X X X X X X X X X X X X X X X X 8N

kXjXe amKK�`v �M/ h?2bBb 6Q+mb X X X X X X X X X X X X X X X X X X X ey

kX9 JmHiB@rQ`/ 1tT`2bbBQMb UJq1bV �b � "QiiH2M2+F BM Jh X X X X X X X eR

kX9XR *?BM2b2@iQ@1M;HBb? 1t�KTH2b Q7 Jq1b BM Jh X X X X X X X X X eR

kX9Xk 1M;HBb?@iQ@*?BM2b2 Jh Abbm2b rBi? Jq1b X X X X X X X X X X X e9

kX8 amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X dj

j GBi2`�im`2 _2pB2r Q7 �//`2bbBM; JmHiB@qQ`/ 1tT`2bbBQMb BM J�@

+?BM2 h`�MbH�iBQM d9

jXR �+iBpBiB2b �M/ "�+F;`QmM/ _2H�i2/ iQ Jq1b BM Jh X X X X X X X X X d9

jXk GBi2`�im`2 _2pB2r Q7 Jq1 AMp2biB;�iBQMb BM Jh X X X X X X X X X X X dd

jXj .Bb+mbbBQM, _2pBbBiBM; Jh Abbm2b �M/ h?2bBb >vTQi?2b2b X X X X X X X 3y
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

9 1tT2`BK2Mi�H AMp2biB;�iBQMb BMiQ JmHiB@qQ`/ 1tT`2bbBQMb BM J�@

+?BM2 h`�MbH�iBQM JQ/2HHBM; 3k

9XR SBHQi aim/v rBi? i?2 ai�i2@Q7@i?2@�`i JQ/2Hb X X X X X X X X X X X X X 3j

9XRXR "BHBM;m�H Jq1 U"BJq1V 1ti`�+iBQM JQ/2Hb X X X X X X X X X 39

9XRXk 1tT2`BK2Mi�H 1t�KBM�iBQMb Q7 Jq1b BM LJh X X X X X X X X 3N

9XRXj .Bb+mbbBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Nj

9XRX9 amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N9

9Xk *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM JQ/2Hb �//`2bbBM; Jq1b X X X X X Ne

9XkXR JQiBp�iBQM 7Q` i?Bb qQ`F X X X X X X X X X X X X X X X X X X X X X Nd

9XkXk *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM 7Q` LGS X X X X X X X X X X X NN

9XkXj hrQ@ai2T AMp2biB;�iBQMb X X X X X X X X X X X X X X X X X X X X X Ryj

9XkX9 JQ/2H A, *?BM2b2 _�/B+�Hb �b LJh 62�im`2b X X X X X X X X X X Ryj

9XkX8 JQ/2H A, 1tT2`BK2Mi�H AMp2biB;�iBQMb X X X X X X X X X X X X X X Rye

9XkXe JQ/2H AA, *?BM2b2 *?�`�+i2` SB2+2b 7Q` LJh X X X X X X X X X RRj

9XkXd JQ/2H AA, 1tT2`BK2Mi�H a2iiBM;b X X X X X X X X X X X X X X X X X RR8

9XkX3 JQ/2H AA, �miQK�iB+ 1p�Hm�iBQM lbBM; "G1l X X X X X X X X X RRd

9XkXN JQ/2H AA, *`Qr/@bQm`+2/ >mK�M 1p�Hm�iBQM X X X X X X X X X X RRN

9XkXRy JQ/2H AA, 1tT2`i o�HB/�iBQM @ S?�b2 PM2 X X X X X X X X X X X X Rky

9XkXRR JQ/2H AA, 1tT2`i o�HB/�iBQM @ S?�b2 hrQ X X X X X X X X X X X X Rkj

9XkXRk .Bb+mbbBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rkd

9Xj amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RkN

8 J�+?BM2 h`�MbH�iBQM Zm�HBiv �bb2bbK2Mib, GQQFBM; BMiQ JmHiB@

qQ`/ 1tT`2bbBQMb Rjk

8XR *`BiB[m2 Q7 Jh Abbm2b BM �bb2bbK2Mi J2i?Q/b X X X X X X X X X X X X X Rjj

8Xk �HT?�Jq1, � JmHiBHBM;m�H *Q`Tmb rBi? Jq1b X X X X X X X X X X X Rj8

8XkXR JQiBp�iBQMb X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rj8

8XkXk _2H�i2/ qQ`F QM *Q`Tmb *QMbi`m+iBQM X X X X X X X X X X X X X Rjd

8XkXj �HT?�Jq1 *Q`Tmb *QMbi`m+iBQM X X X X X X X X X X X X X X X X Rj3

8XkX9 Jh Abbm2b rBi? Jq1b /m`BM; �HT?�Jq1 *QMbi`m+iBQM X X X R9j
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

8XkX8 .Bb+mbbBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R89

8XkXe amKK�`v Q7 �HT?�Jq1 X X X X X X X X X X X X X X X X X X X X X R8e

8Xj >BGJ2J2, >mK�M@BM@i?2@GQQT Jh 1p�Hm�iBQM rBi? Jq1b X X X X X R8d

8XjXR >BGJ2J2 JQ/2H .2bB;M X X X X X X X X X X X X X X X X X X X X X R8d

8XjXk >BGJ2J2 AKTH2K2Mi�iBQM �M/ SH�i7Q`K X X X X X X X X X X X X Rey

8XjXj amKK�`v Q7 >BGJ2J2 1p�Hm�iBQM J2i?Q/QHQ;v X X X X X X X X ReR

8X9 *?�Ti2` amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rek

e *QM+HmbBQMb Re9

eXR _2pBbBiBM; >vTQi?2b2b �M/ _2b2�`+? Zm2biBQMb U_ZbV X X X X X X X X X Re9

eXk *QM+HmbBQMb �M/ 6mim`2 qQ`F X X X X X X X X X X X X X X X X X X X X X X Ree

�TT2M/B+2b Rdy

� 6m`i?2` .2i�BHb QM LL �M/ LJh JQ/2Hb RdR

" Sm#HB+�iBQMb QM qQ`F 7`QK i?Bb h?2bBb Rdd

* *`2�i2/ PT2M@bQm`+2/ _2bQm`+2b �M/ hQQHFBib R3R

_272`2M+2b kjy
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�##`2pB�iBQMb

��Jh, �bB�M@S�+B}+ �bbQ+B�iBQM 7Q` Jh

�*G, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b

�1, �miQK�iB+ 1p�Hm�iBQM

�A, �`iB}+B�H AMi2HHB;2M+2

�GS�*, �miQK�iB+ G�M;m�;2 S`Q+2bbBM; �/pBbQ`v *QKKBii22 UlaV

�Jh�, �bbQ+B�iBQM 7Q` Jh BM i?2 �K2`B+�b

�ha, �miQK�iB+ h2ti amKK�`Bx�iBQM

�HT?�Jq1, JmHiBHBM;m�H T�`�HH2H +Q`Tmb rBi? Jq1 �MMQi�iBQMb

"G1l, "BHBM;m�H 1p�Hm�iBQM lM/2`bim/v UK2i`B+V

"S1, "vi2 S�B` 1M+Q/BM;

**., *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM

*CE, *?BM2b2- C�T�M2b2- �M/ EQ`2�M Ub+`BTiV

*G, *QKTmi�iBQM�H GBM;mBbiB+b

*L1_, *?BM2b2 L�K2/ 1MiBiv _2+Q;MBiBQM

*LL, *QMpQHmiBQM�H L2m`�H L2irQ`F

*_6, *QM/BiBQM�H _�M/QK 6B2H/

*qa, *?BM2b2 qQ`/ a2;K2Mi�iBQM

.�, .B`2+i �bb2bbK2Mi

.�_S�, .272Mb2 �/p�M+2/ _2b2�`+? S`QD2+ib �;2M+v UlaV

.G, .22T G2�`MBM;

1�Jh, 1m`QT2�M �bbQ+B�iBQM 7Q` Jh

1L@.1fw>fSGf1afAhf_lf6_f*afGo, 1M;HBb?@:2`K�M f*?BM2b2 fSQHBb? faT�M@

Bb? fAi�HB�M f_mbbB�M f6`2M+? f*x2+? fG�ipB�M

pB



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

>�, >mK�M �bb2bbK2Mi

>BGJ2J2, >mK�M@BM@i?2@HQQT Jh 2p�Hm�iBQM rBi? Jq1b

>PS1, >mK�M@*2Mi`B+ 1p�Hm�iBQM 6`�K2rQ`F "�b2/ QM S`Q72bbBQM�H SQbi@2/BiBM;

>SS_, >�`KQMB+ J2�M Q7 M@;`�K SQbBiBQM T2M�Hiv- S`2+BbBQM- �M/ _2+�HH

>h1_, >mK�M@i�`;2i2/ h`�MbH�iBQM 1``Q` _�i2

A�Jh, AMi2`M�iBQM�H �bbQ+B�iBQM 7Q` Jh

A**G, AMi2`M�iBQM�H *QKKBii22 QM *QKTmi�iBQM�H GBM;mBbiB+b UA**GV

A1, AM7Q`K�iBQM 1ti`�+iBQM

A_, AM7Q`K�iBQM _2i`B2p�H

G1SP_, G2M;i? S2M�Hiv- S`2+BbBQM- M@;`�K SQbBiBQM /Bz2`2M+2 S2M�Hiv �M/ _2+�HH

?G1SP_, ?�`KQMB+ G1SP_ UK2i`B+V

+mb?G1SP_, +mbiQKBb2/ ?G1SP_ UK2i`B+V

GahJ, GQM;@a?Q`i h2`K J2KQ`v

J1h1P_, J2i`B+ 7Q` 1p�Hm�iBQM Q7 h`�MbH�iBQM rBi? 1tTHB+Bi P_/2`BM; UK2i`B+V

JG, J�+?BM2 G2�`MBM;

JJh, JmHiB@KQ/�H J�+?BM2 h`�MbH�iBQM

Jh, J�+?BM2 h`�MbH�iBQM

Jh1, J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM

Jhm`F, �K�xQM J2+?�MB+�H hm`F

Jq1, JmHiB@rQ`/ 1tT`2bbBQM

JmHiBJq1, JmHiB@HBM;m�H JmHiB@rQ`/ 1tT`2bbBQM +Q`Tmb

L", L�Bp2 "�v2b

L1_, L�K2/ 1MiBiv _2+Q;MBiBQM

LAah, L�iBQM�H AMbiBimi2 Q7 ai�M/�`/b �M/ h2+?MQHQ;v Ula- �HbQ K2i`B+V

LGS, L�im`�H G�M;m�;2 S`Q+2bbBM;

LJh, L2m`�H J�+?BM2 h`�MbH�iBQM

PPo, Qmi@Q7@pQ+�#mH�`v UrQ`/bV

S�_a1J1, S�`bBM; �M/ JmHiBrQ`/ 1tT`2bbBQM 1l T`QD2+i

S"aJh, S?`�b2@#�b2/ ai�iBbiB+�H J�+?BM2 h`�MbH�iBQM

pBB



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

S1_, SQbBiBQM@BM/2T2M/2Mi qQ`/ 1``Q` _�i2

SPa, S�`i@Q7@aT22+?

Z1, Zm�HBiv 1biBK�iBQM

_LL, _2+m``2Mi L2m`�H L2irQ`F

aJh, ai�iBbiB+�H J�+?BM2 h`�MbH�iBQM

a_G, a2K�MiB+ _QH2 G�#2HHBM;

ah*, a?Q`i h2ti *�i2;Q`Bx�iBQM

aoJ, amTTQ`i o2+iQ` J�+?BM2

h1_, h`�MbH�iBQM 1/Bi _�i2

h>lJh, hbBM;>m� lMBp2`bBiv J�+?BM2 h`�MbH�iBQM bvbi2K

hZ�, h`�MbH�iBQM Zm�HBiv �bb2bbK2Mi

q1_, qQ`/ 1``Q` _�i2

qJh, qQ`Fb?QT QM ai�iBbiB+�H J�+?BM2 h`�MbH�iBQM

qa_, q2# a2�`+? _�MFBM;

pBBB



GBbi Q7 6B;m`2b

RXR *?BM2b2@1M;HBb? Jh 2t�KTH2 7`QK "�B?m¨ U白話V X X X X X X X X X X X e

kXR hvTB+�H T?`�b2@#�b2/ aJh rQ`F~Qr �M/ +QKTQM2Mib X X X X X X X X X Rd

kXk aJh #`�M+?2b 7`QK bi`BM; H2p2H iQ i?2 bQT?BbiB+�i2/ X X X X X X X X X X R3

kXj LJh +QKTQM2Mib X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RN

kX9 LJh /2p2HQTK2Mi �M/ #`�M+?2b, Jq1b BM i?2 b2K�MiB+ b2+iQ`X X X ky

kX8 .2T2M/2M+v 2t�KTH2 BM � *?BM2b2 b2Mi2M+2 rBi? 1M;HBb? i`�MbH�iBQM

7`QK qm 2i �HX kyRd UAC*�AVX X X X X X X X X X X X X X X X X X X X X X X kR

kXe *H�bbB}+�iBQM Q7 >mK�M �bb2bbK2Mi J2i?Q/b X X X X X X X X X X X X X kd

kXd �miQK�iB+ Zm�HBiv �bb2bbK2Mi J2i?Q/b 7Q` Jh X X X X X X X X X X X X j9

kX3 J2i�@2p�H Q7 Jh1, �TTHvBM; iQ ;2M2`�H LGS i�bFb X X X X X X X X X X X 93

kXN *?BM2b2@1M;HBb? Jh 2t�KTH2 7`QK TQ2K U詩歌 b?Ũ ;ĚV X X X X X X X X ej

kXRy *?BM2b2@1M;HBb? Jh 2t�KTH2 7`QK T`Qp2`# U文言 qûMv�M- *H�bbB+�H

*?BM2b2V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e9

kXRR 1M;HBb?@iQ@*?BM2b2 Jh, M�K2/ 2MiBiv X X X X X X X X X X X X X X X X X X e8

kXRk 1M;HBb?@iQ@*?BM2b2 Jh, 1M;HB@*?BM2b2 X X X X X X X X X X X X X X X X X ed

kXRj 1M;HBb?@iQ@*?BM2b2 Jh, KBbmbBM; Jq1b X X X X X X X X X X X X X X X X ed

kXR9 1M;HBb?@iQ@*?BM2b2 Jh, /Q+mK2Mi@H2p2H pb b2Mi2M+2@H2p2H X X X X X X X e3

kXR8 1M;HBb?@iQ@*?BM2b2 Jh, SBMvBM QM Jq1b X X X X X X X X X X X X X X X dy

kXRe 1M;HBb?@iQ@*?BM2b2 Jh, J�M/�`BM pb *�MiQM2b2- aBKTHB}2/ pb h`�@

/BiBQM�H *?BM2b2X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X dk

9XR JmHiBJq1 +Q`TQ`� 2ti`�+iBQM rQ`F~QrX X X X X X X X X X X X X X X X X 39

9Xk a�KTH2b Q7 JS�HB;M2` �HB;M2/ #BHBM;m�H Jq1b UMQ }Hi2`BM;VX X X X X X 33
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

9Xj 1ti`�+i2/ w?@1M Jq1b rBi?Qmi T`mMBM;X X X X X X X X X X X X X X X X 3N

9X9 a�KTH2b Q7 .1@1L Jq1b �7i2` T`mMBM; rBi? i?`2b?QH/ yXdyX X X X X X Ny

9X8 w?@1M Jh 1t�KTH2b, "�b2HBM2 pb "�b2YJq1 X X X X X X X X X X X X N9

9Xe _�/B+�H 刂 U.­QV, UH27iKQbiV TB+iQ;`�K iQ `2;mH�` b+`BTi U`B;?iKQbiV

+QMi�BMBM; QMHv irQ bi`QF2bX X X X X X X X X X X X X X X X X X X X X X X X NN

9Xd 1t�KTH2b Q7 i?2 /2+QKTQbBiBQM Q7 *?BM2b2 +?�`�+i2`bX X X X X X X X X X NN

9X3 *?BM2b2 rQ`/ iQ +?�`�+i2` H2p2H JhX X X X X X X X X X X X X X X X X X X Ryy

9XN � K�TTBM; #2ir22M 1M;HBb? �M/ *?BM2b2 BM +QKTQbBiBQM X X X X X X X Ryk

9XRy 1t�KTH2 Q7 � *?BM2b2 `�/B+�H �b �M BM/2T2M/2Mi +?�`�+i2` X X X X X X Ry9

9XRR 1t�KTH2 Q7 � *?BM2b2 `�/B+�H �b � MQM@BM/2T2M/2Mi +?�`�+i2` X X X X X Ry9

9XRk �`+?Bi2+im`2 Q7 LJh rBi? KmHiB@2K#2//BM;X X X X X X X X X X X X X X X Ry8

9XRj *?BM2b2 +?�`�+i2` 2t�KTH2b 7`QK i?2 A.a /B+iBQM�`vX X X X X X X X X X RR8

9XR9 G2�`MBM; +m`p2b 7`QK /Bz2`2Mi KQ/2Hb rBi? "G1l K2i`B+ X X X X X X X RRN

9XR8 a�KTH2b Q7 i?2 w>@1L Jh QmiTmi �i RyyE H2�`MBM; bi2TbX X X X X X X Rkk

9XRe a�KTH2b Q7 i?2 w>@1L Jh QmiTmi �i R3yE H2�`MBM; bi2TbX X X X X X X Rk9

9XRd *?�`�+i2` /2+QKTQbBiBQM 2t�KTH2b Q7 [B�Q �M/ HB�M; X X X X X X X X X X Rke

8XR qQ`F~Qr iQ T`2T�`2 i?2 �HT?�Jq1 +Q`TmbX X X X X X X X X X X X X X X R9y

8Xk a�KTH2 +QKT�`BbQM Q7 QmiTmib 7`QK 7Qm` Jh KQ/2HbX X X X X X X X X X R9k

8Xj �HT?�Jq1 +Q`TQ`� b�KTH2b rBi? irQ b2Mi2M+2b X X X X X X X X X X X X R99

8X9 Jh Bbbm2b rBi? Jq1b, +QKKQM b2Mb2X SBMvBM Qz2`2/ #v :QQ;H2Jh

rBi? TQbi@2/BiBM;X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R98

8X8 Jh Bbbm2b rBi? Jq1b, bmT2` b2Mb2X X X X X X X X X X X X X X X X X X X R9e

8Xe Jh Bbbm2b rBi? Jq1b, �#bi`�+i T?`�b2b X X X X X X X X X X X X X X X X R9d

8Xd Jh Bbbm2b rBi? Jq1b, B/BQKb X X X X X X X X X X X X X X X X X X X X X R93

8X3 Jh Bbbm2b rBi? Jq1b, K2i�T?Q` X X X X X X X X X X X X X X X X X X X R9N

8XN Jh Bbbm2b rBi? Jq1b, +QMi2ti@mM�r�`2 �K#B;mBiv X X X X X X X X X X R8y

8XRy Jh Bbbm2b rBi? Jq1b, bQ+B�HfHBi2`�im`2@mM�r�`2 �K#B;mBiv X X X X X R8y

8XRR Jh Bbbm2b rBi? Jq1b, +Q?2`2M+2@mM�r�`2 �K#B;mBiv X X X X X X X X X R8R

8XRk �//BiBQM�H pJq1b Q` Jq1b X X X X X X X X X X X X X X X X X X X X X X R88
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

8XRj >BGJ2J2 �H;Q`Bi?Kb X X X X X X X X X X X X X X X X X X X X X X X X X X ReR

8XR9 >BGJ2J2 SH�i7Q`K qQ`F~Qr X X X X X X X X X X X X X X X X X X X X X X Rek

�XR _2+m``2Mi *QMiBMmQmb h`�MbH�iBQM JQ/2Hb U_*hJV �M/ _GJ KQ/2H

7`QK (RjR)X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rdk

�Xk *QMpQHmiBQM�H b2Mi2M+2 2K#2//BM; 2t�KTH2 7`QK (RjR)X X X X X X X X X Rdj

�Xj 6mHHv _LLb 2M+Q/2`@/2+Q/2` LJh 7`QK (kej)X X X X X X X X X X X X X Rdj

�X9 :_l UH27iV (98) pb GahJ U`B;?iV (Rkk)X X X X X X X X X X X X X X X X X X Rdj

�X8 "B_LL 7Q` 2M+Q/2` �M/ _LL 7Q` /2+Q/BM; rBi? �ii2MiBQM UbQ7i@�HB;MK2MiV

7`QK (N)X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd9

tB



GBbi Q7 h�#H2b

9XR �//2/ *?BM2b2 S�ii2`Mb 7Q` Jq1b 7`QK i?2 G*J* h�;b X X X X X X X 3e

9Xk .1@k@1L LJh "G1l a+Q`2b rBi? kyF h`�Mb7Q`K2` G2�`MBM; ai2Tb X NR

9Xj w?@k@1M LJh "G1l b+Q`2b rBi? kyF h`�Mb7Q`K2` H2�`MBM; bi2TbX X X Nj

9X9 JQ/2H a2iiBM;b 7Q` _�/B+�H �b Jh 62�im`2b X X X X X X X X X X X X X X X Ryd

9X8 "G1l a+Q`2b QM i?2 LAahye .2p2HQTK2Mi .�i� X X X X X X X X X X X X Ry3

9Xe LAah a+Q`2b QM i?2 LAahye .2p2HQTK2Mi .�i� X X X X X X X X X X X X RyN

9Xd "`Q�/2` J2i`B+ a+Q`2b QM i?2 LAahye .2p2HQTK2Mi .�i� X X X X X X X RRy

9X3 "G1l a+Q`2b QM LAahy3 h2bi .�i� X X X X X X X X X X X X X X X X X X X RRy

9XN LAah a+Q`2b QM LAahy3 h2bi .�i� X X X X X X X X X X X X X X X X X X X RRR

9XRy "`Q�/2` J2i`B+b a+Q`2b QM LAahy3 h2bi .�i� X X X X X X X X X X X X X RRk

9XRR *?BM2b2 → 1M;HBb? LJh "G1l b+Q`2b 7Q` BM+`2�bBM; H2�`MBM; bi2TbX RRd

9XRk >mK�M 2p�Hm�iBQM `2bmHib 7Q` bvbi2Kb mbBM; .B`2+i �bb2bbK2Mi X X X X Rky

tBB



�#bi`�+i

�M AMp2biB;�iBQM BMiQ JmHiB@qQ`/ 1tT`2bbBQMb BM Jh
GB72M; >�M

JmHiB@rQ`/ 1tT`2bbBQMb UJq1bV T`2b2Mi +?�HH2M;2b BM M�im`�H H�M;m�;2 T`Q+2bb@

BM; �M/ +QKTmi�iBQM�H HBM;mBbiB+b /m2 iQ i?2B` TQTmH�` mb�;2- `B+?M2bb BM p�`B2iv-

B/BQK�iB+Biv- �M/ MQM@/2+QKTQbBiBQM�HBiv- r?B+? �`2 T`2b2Mi BM i?2 i2ti +QMi2Mi BM

r?B+? i?2v �`2 mb2/X h?Bb Bb � ivTB+�H H2p2H Q7 2tT2+i�iBQM BM i?2 K�+?BM2 i`�MbH�iBQM

UJhV }2H/ r?2`2 r2 `2[mB`2 �H;Q`Bi?Kb iQ T2`7Q`K � i`�MbH�iBQM 7`QK QM2 ?mK�M

H�M;m�;2 iQ �MQi?2` �miQK�iB+�HHv r?BH2 `2[mB`BM; ?B;?@[m�HBiv QmiTmi BM+Hm/BM;

72�im`2b bm+? �b �/2[m�+v- ~m2M+v- �M/ F22TBM; i?2 b�K2 Q` K�FBM; +`2�iBp2 �M/

+Q``2+i bivH2 /2+BbBQMb BM i?�i QmiTmiX

AM i?Bb i?2bBb- r2 +�``v Qmi �M 2ti2MbBp2 BMp2biB;�iBQM BMiQ Jq1b BM L2m`�H JhX

6B`biHv- r2 +�``v Qmi � `2pB2r Q7 `2H2p�Mi HBi2`�im`2 r?B+? BM+Hm/2b 2tT2`BK2Mi�H

rQ`F QM `2@2t�KBMBM; bi�i2@Q7@i?2@�`i KQ/2Hb i?�i +QK#BM2 FMQrH2/;2 Q7 Jq1b

BMiQ Jh bvbi2Kb- #mi rBi? M2r H�M;m�;2 T�B`b b2iiBM; iQ b22 r?�i ;�Tb KB;?i 2tBbi

BM i?2 Tm#HBb?2/ HBi2`�im`2X a2+QM/Hv- r2 T`QTQb2 Qm` M2r KQ/2Hb QM ?Qr iQ �//`2bb

Jq1 i`�MbH�iBQMbX h?Bb BM+Hm/2b � /2bB;M r?2`2 r2 i`2�i Jq1b �b HQr@7`2[m2M+v

rQ`/b �M/ T?`�b2b i`�MbH�iBQM Bbbm2b- #v BMi2;`�iBM; H�M;m�;2@bT2+B}+ 72�im`2b bm+?

�b bi`QF2b �M/ `�/B+�Hb `2T`2b2Mi�iBQM Q7 *?BM2b2 +?�`�+i2`b BMiQ i?2 H2�`MBM; KQ/2H-

2tT2+iBM; i?�i i?Bb rBHH 7�+BHBi�i2 BKT`Qp2/ �++m`�+vX h?B`/Hv- iQ T`QT2`Hv 2t�KBM2

/Bz2`2Mi Jh KQ/2HbǶ T2`7Q`K�M+2b BM i?2 +QMi2ti Q7 Jq1b- r2 M22/ iQ +�``v Qmi

� M2r 2p�Hm�iBQM K2i?Q/QHQ;v- �M/ BM HB;?i Q7 i?Bb- r2 +`2�i2 � KmHiBHBM;m�H T�`�HH2H

+Q`Tmb rBi? Jq1 �MMQi�iBQMb U�HT?�Jq1VX .m`BM; i?2 +`2�iBQM Q7 i?Bb +Q`Tmb-

r2 +H�bbB7v i?2 Jh Bbbm2b QM Jq1@`2H�i2/ +QMi2Mi BMiQ b2p2`�H +�i2;Q`B2b rBi? i?2

2tT2+i�iBQM i?�i i?Bb rBHH ?2HT 7mim`2 Jh `2b2�`+?2`b iQ 7Q+mb QM QM2 Q` bQK2 Q7

i?2b2 BM Q`/2` iQ �+?B2p2 � M2r bi�i2 Q7 i?2 �`i BM Jh T2`7Q`K�M+2- mHiBK�i2Hv

KQpBM; iQr�`/b ?mK�M T�`BivX 6BM�HHv- r2 T`QTQb2 � M2r K2i?Q/QHQ;v 7Q` ?mK�M

BM i?2 HQQT Jh 2p�Hm�iBQM rBi? Jq1 +QMbB/2`�iBQMb U>BGJ2J2VX

tBBB



*?�Ti2` R

AMi`Q/m+iBQM �M/ "�+F;`QmM/

ǳ路漫漫其修遠兮，吾將上下而求索。Ǵ
Hɍ K¨M K¨M [ő tBɟ vm�M tŨ- rȹ DB­M; b?¨M; tB¨ û` [Bȹ bmƪX

Ĝ屈原 U[ɟ vm�M- j9y"* @ kd3"*V

h?Bb +?�Ti2` +Qp2`b �M BMi`Q/m+iBQM iQ i?2 i?2bBb �M/ bQK2 Q7 i?2 #�+F;`QmM/ FMQrH@

2/;2 #2?BM/ i?2 `2b2�`+? iQTB+X Ai +QMi�BMb i?2 7QHHQrBM; bm#@b2+iBQMb, *QKTmi2`

SQr2`2/ �A U�`iB}+B�H BMi2HHB;2M+2V- �miQK�iB+ S`Q+2bbBM; Q7 L�im`�H G�M;m�;2b-

Jh UK�+?BM2 i`�MbH�iBQMV �TTHB+�iBQMb- amKK�`v �M/ h?2bBb ai`m+im`2X

RXR *QKTmi2` SQr2`2/ �`iB}+B�H AMi2HHB;2M+2 U�AV

�`iB}+B�H AMi2HHB;2M+2 U�AV Bb � p2`v #`Q�/ iQTB+ i?�i `2HB2b QM K�Mv `2b2�`+? }2H/b

bm+? �b `2�bQMBM;- +QKTmi�iBQM�H KQ/2HHBM;- �miQK�iBQM- +Q;MBiBp2 KQ/2HHBM;- K�i?@

2K�iB+�H KQ/2HHBM;- 2M;BM22`BM;- Tbv+?QHQ;v- T?BHQbQT?v- HBM;mBbiB+b- �M/ 2i?B+bX �A

�/QTib � bi`�i2;v Q7 KBKB+FBM; ?mK�M BMi2HHB;2M+2 U>AV bm+? �b +Q;MBiBp2 #`�BM �M/

H2�`MBM; T`Q+2bb2b �M/ i`B2b iQ �+?B2p2 +2`i�BM H2p2Hb Q7 J�+?BM2 AMi2HHB;2M+2 UJAV

BM +Q``2bTQM/BM; i�bFb- r?B+? �`2 Q7i2M bT2+B}2/ �b /QK�BM �M/ �TTHB+�iBQM bT2+B}+

�A- Q` BM ;2M2`�H r?B+? �`2 FMQrM �b ;2M2`�H �A �M/ +�M T2`7Q`K �i H2p2Hb 2p2M

#2vQM/ ?mK�M 2tT2`ibX

�A #2+�K2 � `2b2�`+? /Bb+BTHBM2 #�+F BM i?2 RN8yb r?2M b+B2MiBbib r2`2 biBHH +QM@

bB/2`BM; Qi?2` �Hi2`M�iBp2 M�K2b 7Q` Bi- bm+? �b h?BMFBM; J�+?BM2b- *v#2`M2iB+b-

�miQK�i� h?2Q`v- *QKTH2t AM7Q`K�iBQM S`Q+2bbBM;- 2i+X- �M/ i?2 i2`K ǳ�AǴ r�b

+QKKQMHv �+FMQrH2/;2/ iQ ?�p2 #22M +QBM2/ #v i?2 "`�BM aiQ`K rQ`Fb?QT ǳ.�`i@

KQmi? amKK2` _2b2�`+? S`QD2+i QM �`iB}+B�H AMi2HHB;2M+2Ǵ Q`;�MBb2/ #v K�i?2@

R



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

K�iB+B�M �M/ +QKTmi2` b+B2MiBbi CQ?M J+*�`i?v BM RN8e r?Q r�b i?2M �M �bbBbi�Mi

T`Q72bbQ` BM .�`iKQmi? *QHH2;2- L2r >�KTb?B`2- la�X h?2b2 �Hi2`M�iBp2 M�K2b

�i i?�i iBK2 `2~2+i ?Qr `2b2�`+?2`b i`B2/ iQ i�+FH2 i?2 T`Q#H2Kb �M/ +`2�i2 � M2r

`2b2�`+? iQTB+- �b r2HH �b i?2 /Bz2`2Mi #�+F;`QmM/b �M/ /Bb+BTHBM2b i?�i i?2v r2`2

7`QKX 6Q` BMbi�M+2- h?BMFBM; J�+?BM2b BM/B+�i2b i?2 B/2QHQ;v Q7 ǳi?BMFBM;Ǵ- ǳKBM/Ǵ

�M/ ǳ+Q;MBiBp2Ǵ �#BHBiv KBKB+FBM; i?2 ?mK�M #`�BM- �M/ i?Bb BMbTB`2b i?2 K2i?Q/QH@

Q;v 7`QK +Q;MBiBp2 b+B2M+2 �M/ M2m`�H@#BQHQ;v `2H�i2/ /Bb+BTHBM2bc *v#2`M2iB+b Bb 7`QK

+QKKmMB+�iBQMb �M/ �miQK�iB+ +QMi`QH bvbi2Kbc �miQK�i� h?2Q`v BMpQHp2b i?2Q`2i@

B+�H +QKTmi2` b+B2M+2b- bm+? �b 6BMBi2 ai�i2 J�+?BM2b U6aJ- Q` BM}MBi2 +�b2bV- rBi?

ǳ�miQK�i�Ǵ �b � #Q``Qr2/ rQ`/ 7`QK :`22F K2�MBM; ǳb2H7@K�FBM;Ǵc �M/ *QKTH2t

AM7Q`K�iBQM S`Q+2bbBM; BM/B+�i2b i?2 T2`bT2+iBp2b 7`QK J�i?2K�iB+b �M/ AM7Q`K�@

iBQM h?2Q`vX

�A bi�`i2/ iQ /`�r b+B2MiBbibǶ �ii2MiBQM BM i?2 KB//H2 Q7 i?2 H�bi +2Mim`v /m2 iQ i?2

M2rHv /2p2HQT2/ i2+?MQHQ;B2b Q7 +QKTmiBM; K�+?BM2`v- 2bT2+B�HHv i?2 T`Q;`�KK�#H2

QM2b �i i?�i iBK2- i?2B` /2KQMbi`�i2/ +�T�#BHBiB2b- �M/ i?2B` TQi2MiB�H QM r?�i

?mK�M 2tT2`ib +QmH/ 2tT2+i i?2K iQ �+?B2p2X h?2b2 i2+?MQHQ;B2b �M/ i?2 H�i2`

/2p2HQTK2Mib- �`2 r?�i T2QTH2 +�HH2/ +QKTmi2` i2+?MQHQ;B2b Q` +QKTmi2` b+B2M+2X

6`QK i?2 BMp2MiBQM Q7 `QiQ`@#�b2/ +BT?2` K�+?BM2 7Q` 1MB;K� +BT?2` +Q/2 BM RNR8-

iQ i?2 bi�`iBM; +QM+2Ti Q7 �A BM i?2 RN8yb- iQ A"JǶb .22T "Hm2 +QKTmi2` r?B+? rQM

� +?2bb b2`B2b �;�BMbi rQ`H/ +?�KTBQM :�``v E�bT�`Qp mM/2` `2;mH�` iBK2 +QMi`QHb

BM RNNd- iQ A"JǶb q�ibQM +QKTmi2` r?B+? rQM i?2 [mBx b?Qr C2QT�`/v �;�BMbi

+?�KTBQMb "`�/ _mii2` �M/ E2M C2MMBM;b BM kyRR- iQ .22T JBM/Ƕb �HT?�:Q r?B+?

rQM i?2 :Q ;�K2 �;�BMbi rQ`H/ +?�KTBQM E2 CB2 BM kyRd- i?2`2 ?�p2 #22M K�Mv

2t+BiBM; TQBMib BM �A /2p2HQTK2MiX

*QKTmi2` TQr2`2/ �A ?�b p2`v #`Q�/ `2b2�`+? }2H/b �M/ �TTHB+�iBQMb r?B+?

BM+Hm/2 `2�bQMBM;- FMQrH2/;2 `2T`2b2Mi�iBQM- TH�MMBM;- H2�`MBM;- M�im`�H H�M;m�;2

T`Q+2bbBM;- T2`+2TiBQM- KQiBQM �M/ K�MBTmH�iBQM- bQ+B�H BMi2HHB;2M+2- ;2M2`�H BMi2HHB@

;2M+2- �A 7Q` ;�KBM;- bT22+? `2+Q;MBiBQM- BK�;2 T`Q+2bbBM;- b2H7 /`BpBM; +�`b- BMi2H@

HB;2Mi `Q#Qib- ?mK�M +QKTmi2` BMi2`�+iBQM U>*AV- K2/B+�H /B�;MQbBb- �A ;2M2`�i2/

k



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�`i U2X;X T�BMiBM;bV- �A 7Q` K�Tb U2X;X bi`22i pB2rV- b2�`+? 2M;BM2b- BM7Q`K�iBQM

`2i`B2p�H- KmHiB@KQ/�H �TTHB+�iBQMb- bT�K }Hi2`BM;- 2i+X

.Bz2`2Mi �A i�bFb �HbQ BKT�+i �M/ BMi2`�+i rBi? 2�+? Qi?2`X 6Q` BMbi�M+2- i?2

bi`22i pB2r 7mM+iBQM 7`QK �A K�Tb rBHH /2T2M/ QM BK�;2 T`Q+2bbBM; �M/ +HQm/ +QK@

TmiBM; i2+?MQHQ;B2bc BMi2HHB;2Mi `Q#QiB+ +QMi`QH M22/b bT22+? `2+Q;MBiBQM �M/ T�ii2`M

`2+Q;MBiBQMc KmHiBKQ/�H A_ BM+Hm/2b A_- pB/2Q �M/ BK�;2 T`Q+2bbBM;- 2i+X (j- k8y)X

�HH i?2b2b �A /2p2HQTK2Mib ?�p2 #22M +HQb2Hv +QMM2+i2/- �ii�+?2/ iQ- Q` `2Hv mTQM

+QKTmi2` ?�`/r�`2- bQ7ir�`2- �M/ +QKTmi�iBQM�H TQr2` 2p�Hm�iBQMb- BM �//BiBQM iQ

i?2 H2�`MBM; �M/ `2�bQMBM; K2i?Q/QHQ;B2b i?2Kb2Hp2bX

A"JǶb q�ibQM Bb � [m2biBQM@�Mbr2`BM; UZ�V +QKTmi2` bvbi2K r?B+? #2HQM;b iQ

i?2 +�i2;Q`v Q7 �miQK�iB+ T`Q+2bbBM; Q7 ?mK�M H�M;m�;2b- �HbQ FMQrM �b M�im`�H

H�M;m�;2 T`Q+2bbBM; ULGSVX AM i?2 M2ti b2+iBQM- r2 BMi`Q/m+2 i?2 iQTB+ �M/ `2b2�`+?

}2H/b Q7 LGS �M/ 7`QK i?2`2 r2 2HB+Bi Qm` i?2bBb iQTB+ QM K�+?BM2 i`�MbH�iBQM UJhV

�M/ i?2 `2b2�`+? 7Q+mb Q7 i?Bb i?2bBbX

RXk �miQK�iB+ S`Q+2bbBM; Q7 L�im`�H G�M;m�;2b

L�im`�H H�M;m�;2 T`Q+2bbBM; ULGSV Bb QM2 Q7 i?2 BMBiB�H ;Q�Hb Q7 �A- �b r2HH �b QM2 Q7

i?2 KQbi BKTQ`i�Mi �TTHB+�iBQMb Q7 BiX LGS BM+Hm/2b M�im`�H H�M;m�;2 mM/2`bi�M/BM;

ULGlV- BM72`2M+2 ULGAV- i`�MbH�iBQM �M/ ;2M2`�iBQM ULG:VX

aBM+2 i?2 b2+QM/ qQ`H/ q�`- +QKTmi2`b ?�p2 #22M mb2/ 7Q` /2@+vT?2`K2Mi- +QK@

KmMB+�iBQMb- �M/ BM7Q`K�iBQM T`Q+2bbBM;- r?B+? �HH BMpQHp2/ TBQM22`BM; LGS i�bFbX

lT mMiBH i?2 T`2b2Mi /�i2 FMQrM �b i?2 #B;@/�i� 2`� rBi? i?2 TQTmH�`Biv Q7 BM7Q`@

K�iBQM QM i?2 BMi2`M2i �M/ i?2 bmTTQ`i Q7 +QKTmi2` b2`p2`b- i?2`2 ?�p2 #22M �M

BM+`2�bBM; MmK#2` Q7 `2b2�`+? iQTB+b BM LGS �M/ +QKTmi�iBQM�H HBM;mBbiB+bX

RXkXR L�im`�H G�M;m�;2 S`Q+2bbBM; ULGSV BM :2M2`�H

6`QK � #`Q�/2` pB2rTQBMi- M�im`�H H�M;m�;2 mM/2`bi�M/BM; ULGlV �M/ BM72`2M+2

ULGAV /2�Hb rBi? K�+?BM2 `2�/BM; +QKT`2?2MbBQM �M/ i?Bb BMpQHp2b K�Mv bm#@i�bFb

BM+Hm/BM; bvMi�+iB+ b2Mi2M+2 T�`bBM; U2X;X +QMbiBim2M+v T?`�b2@bi`m+im`2 T�`bBM;V-

j



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

b2K�MiB+ b2Mi2M+2 T�`bBM; U2X;X /2T2M/2M+v T�`bBM;V- 2MiBiv `2+Q;MBiBQM U2X;X T2`@

bQM- HQ+�iBQM- Q`;�MBb�iBQMV- 2MiBiv HBMFBM;- T?QMQHQ;v- KQ`T?QHQ;v �M/ rQ`/ b2;@

K2Mi�iBQM- T�`�T?`�bBM;- i2ti 2Mi�BHK2Mi- H2KK�iBb�iBQM- b2K�MiB+ `QH2 H�#2HHBM;-

;`�KK�iB+�H 2``Q` +Q``2+iBQM- b2MiBK2Mi �M�HvbBb- 2KQiBQM /2i2+iBQM- �M/ i2ti +H�b@

bB}+�iBQMX LGl �M/ LGA BKT�+i M�im`�H H�M;m�;2 ;2M2`�iBQM ULG:V �M/ LGS �T@

THB+�iBQMb- bm+? �b i?2 i�bFb Q7 i2ti bmKK�`Bb�iBQM- [m2biBQM �Mbr2`BM;- K�+?BM2

i`�MbH�iBQM �M/ KmHiBHBM;m�HBiv- TQ2K �M/ biQ`v ;2M2`�iBQM- BM7Q`K�iBQM `2i`B2p�H

�M/ i2ti KBMBM;- BM7Q`K�iBQM 2ti`�+iBQM �M/ FMQrH2/;2 �+[mBbBiBQM- /Bb+Qm`b2 �M/

T`�;K�iB+b- /B�HQ;m2 �M/ BMi2`�+iBp2 bvbi2Kb- �M/ +QKTmi�iBQM�H bQ+B�H b+B2M+2X

AM `2+2Mi v2�`b- i?2 iQTB+ Q7 KmHiB@KQ/�H LGS `2b2�`+? +QMM2+ib BK�;2 T`Q+2bbBM;

�M/ i2ti T`Q+2bbBM; KQ/2Hb- bm+? �b BK�;2 +�TiBQMBM; r?2`2 � bmKK�`v Q7 i2ti M22/b

iQ #2 ;2M2`�i2/ 7`QK � BK�;2- KmHiB@KQ/�H K�+?BM2 i`�MbH�iBQM r?2`2 #Qi? BK�;2b

�M/ i2tib �`2 mb2/ �b BMTmi 7Q` H2�`MBM; KQ/2Hb- �M/ bT22+? i`�MbH�iBQM r?2`2 bT22+?

`2+Q;MBiBQM �M/ i2ti i`�MbH�iBQM �`2 BM+Hm/2/ BM KQ/2H +QKTQM2MibX

1i?B+b �M/ bQ+B�H Bbbm2b BM LGS Bb �MQi?2` p2`v `2+2Mi `2b2�`+? iQTB+ r?B+? Bb �HbQ

HBMF2/ iQ i`mbirQ`i?v �ARX h?Bb BM+Hm/2b i?2 T`Bp�+v T`Qi2+iBQM �M/ /2@B/2MiB}+�iBQM

Q7 T`Bp�i2 BM7Q`K�iBQM QM LGS /�i�- bm+? �b +HBMB+�H /�i� �M/ K2/B+�H `2+Q`/bX

�KQM; �HH K�BMbi`2�K LGS i�bFb- K�+?BM2 i`�MbH�iBQM UJhV Bb QM2 Q7 i?2 2�`HB2bi

�A i�bFb- r?B+? 7Q`K2/ BMiQ � `2b2�`+? iQTB+ 7`QK i?2 RN8yb (k3j) �M/ r�b `2pB2r2/

BM i?2 �GS�* T`Q;`2bb `2TQ`i BM ǳG�M;m�;2b �M/ J�+?BM2bǴ 7`QK i?2 la L�iBQM�H

�+�/2Kv Q7 a+B2M+2b /2b+`B#BM; Bi �b � p2`v /B{+mHi �M/ +?�HH2M;BM; �A i�bF BM

RNee (9)X .m`BM; Bib /2p2HQTK2Mi- Jh ?�b #22M � p2`v bQT?BbiB+�i2/ `2b2�`+? iQTB+

i?�i BMpQHp2b #Qi? LGl �M/ LG:- �M/ ?�b +QMM2+i2/ K�Mv Qi?2` LGS i�bFb bm+?

�b b2Mi2M+2 T�`bBM;- rQ`/ b2;K2Mi�iBQM- 2MiBiv `2+Q;MBiBQM- T�`�T?`�bBM; �M/ i2ti

bmKK�`Bb�iBQMX AM i?Bb i?2bBb- r2 rBHH i�+FH2 i?2 +?�HH2M;2b �M/ Bbbm2b i?�i 2tBbi BM

T`2b2Mi /�v Jh `2b2�`+?X

R1i?B+b BM LGS BM+Hm/BM; rQ`Fb?QT b2`B2b �i ?iiTb,ff�+Hr2#XQ`;f�+HrBFBf1i?B+bnBMnLGS
�M/ AaP i`mbi@rQ`i?v �A ;mB/2 ?iiTb,ffrrrXBbQXQ`;fM2rbf`27k8jyX?iKH
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

RXkXk J�+?BM2 h`�MbH�iBQM UJhV

J�+?BM2 h`�MbH�iBQM UJhV Bb � i�bF iQ i`�MbH�i2 � i2ti BM QM2 ?mK�M H�M;m�;2

BMiQ �MQi?2` (Rj3)X Jh `2b2�`+?2`b i`v iQ mb2 +QKTmi�iBQM�H KQ/2HHBM; iQ �//`2bb

i?2 +QMp2MiBQM�H HBM;mBbiB+ i2ti i`�MbH�iBQM T`Q#H2KbX Jh Bb �M �`iB}+B�H rQ`F rBi?

Km+? ?mK�M �M/ +QKTmi2` BMi2HHB;2M+2 BMpQHp2/X Ai Bb � p2`v +?�HH2M;BM; i�bF 7Q`

Jh KQ/2Hb iQ �+?B2p2 �++m`�+v �i i?2 H2p2H Q7 � ?mK�MǶb 2tT2`i T2`7Q`K�M+2 Q`

r?�i HBM;mBbib 2tT2+i �b QmiTmiX 6`QK 2�`Hv RN8yb iQ MQr�/�vb- Jh ?�b 2tT2`B@

2M+2/ b2p2`�H p2`v /Bz2`2Mi `2b2�`+? K2i?Q/b- 7`QK ?�M/ +`�7i2/ `mH2b- iQ 2t�KTH2

�M/ i`�MbH�iBQM K2KQ`B2b- iQ bi�iBbiB+�H �M/ ?v#`B/ K2i?Q/b- iQ K�+?BM2 H2�`MBM;

UJGV �M/ M2m`�H M2irQ`F KQ/2HbX h?Bb 2pQHmiBQM Q7 i2+?MB[m2b mb2/ BM Jh `2@

~2+ib i?2 2pQHmiBQM Q7 T`Q;`�KKBM; H�M;m�;2b 7`QK BKT2`�iBp2 iQ /2+H�`�iBp2- �b

r2HH �b i?�i Q7 +QKTmi2` ?�`/r�`2- K2KQ`B2b- �M/ +QKTmi�iBQM�H bmTTQ`iX h?�MFb

iQ i?2 K�bbBp2 �p�BH�#H2 KmHiBHBM;m�H +Q`TQ`� QM i?2 AMi2`M2i �M/ i?2 +QMiBMmQmbHv

BM+`2�bBM; +QKTmi�iBQM�H TQr2` Q7 +QKTmi2` b2`p2`b- Jh QmiTmib ?�p2 BKT`Qp2/

7`QK MQMb2Mb2 iQ K�FBM; b2Mb2- iQ ;2iiBM; +Q``2+iX >Qr2p2`- Bi Bb biBHH � HQM; r�v

iQ `2�+? `2�H ǳ?mK�M T�`BivǴ �M/ BM i?Bb i?2bBb r2 rBHH /Bb+mbb i?2 +m``2Mi T`Q#H2Kb

BM Jh �M/ 7Q+mb QM QM2 Q7 i?2 #QiiH2M2+Fb M�K2Hv JmHiBrQ`/ 1tT`2bbBQMb UJq1bV

r?B+? rBHH #2 2tTH�BM2/ �i H2M;i? BM 7mim`2 +?�Ti2`b Ua2+iBQM kX9VX

�b QM2 bBKTH2 2t�KTH2- H2i mb 2t�KBM2 i?2 *?BM2b2@iQ@1M;HBb? b2Mi2M+2 i`�MbH�@

iBQM 7`QK ǳ白話Ǵ U#�B ?m¨- /�BHv *?BM2b2V BM 6B;m`2 RXR (RyN)X *?BM2b2 +?�`�+i2`b

+QKKQMHv ?�p2 irQ r`BiBM; bvbi2Kb- BX2X bBKTHB}2/ �M/ i`�/BiBQM�H- rBi? i?2 bBK@

THB}2/ *?BM2b2 +?�`�+i2`b #2BM; /2THQv2/ BM K�BMH�M/ *?BM� QMHv BM `2+2Mi ?BbiQ`v

bBM+2 i?2 7QmM/BM; Q7 SX _X *?BM� BM RN9N �M/ i?2 i`�/BiBQM�H +?�`�+i2`b biBHH #2BM;

mb2/ BM >QM; EQM;- J�+�m- h�Br�M- �M/ Qi?2` �`2�b- BM �//BiBQM iQ ?BbiQ`B+�H /Q+@

mK2MibX h?2 i`�/BiBQM�H *?BM2b2 +?�`�+i2`b BM i?Bb 2t�KTH2 b2Mi2M+2 �`2 �MMQi�i2/

rBi? T`QMmM+B�iBQM BM SBMvBM 7Q`K�i- BX2X- ǳ小明去學校上課了 sB�Q KőM; [ɍ tmû

tB¨Q b?¨M; Fĕ H2ǴX SBMvBM Bb � T?QM2iB+BbK bvbi2K +`2�i2/ rBi? �HT?�#2ib iQ `2T`2@

b2Mi i?2 T`QMmM+B�iBQMb Q7 *?BM2b2 +?�`�+i2`b- BM+Hm/BM; }p2 /Bz2`2Mi iQM2 T�ii2`Mb-

~�i U2X;X ­V- mT@`BbBM; U2X;X �V- /QrM@mT U2X;X �V- /QrM U2X;X ¨V- �M/ HB;?i U2X;X �VX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

ZH source: ੜก݄䋊໊Ӥ抓ԧ

ZH pinyin: Xiǎo míng qù xué xiào shàng kè le

EN reference: Xiao Ming went to school to attend classes

EN MT output: Xiao Ming went to school

6B;m`2 RXR, *?BM2b2@1M;HBb? Jh 2t�KTH2 7`QK "�B?m¨ U白話V

AM i?Bb 2t�KTH2- r2 ;Bp2 QM2 `272`2M+2 i`�MbH�iBQM BM 1M;HBb?- �M/ QM2 Jh QmiTmi BM

1M;HBb? r?2`2 i?2 Jh KQ/2H T`Q/m+2/ � MQM@T2`72+i i`�MbH�iBQM- BX2X- bQK2 K2�MBM;

HQbbX h?Bb 2t�KTH2 b2Mi2M+2 Bb BM KQ/2`M *?BM2b2 +�HH2/ �b ǳ白話Ǵ U#�B ?m¨V- �HbQ

�b ǳ普通話Ǵ UTȽ iǔM; ?m¨V Q` ǳ現代漢語Ǵ UtB¨M /¨B ?¨M vȽV- r?B+? Bb /Bz2`2Mi 7`QK

�M+B2Mi *?BM2b2- Q` �M+B2Mi b+?QH�`Hv *?BM2b2- M�K2/ �b ǳ文言Ǵ UrûM v�M- q2Mv�MV

i?�i r�b mb2/ #v *?BM2b2 b+?QH�`b #Qi? BM bTQF2M �M/ r`BiBM; bvbi2Kb BM i?2 ?Bb@

iQ`B+�H /vM�biB2b Q7 i?2 *?BM2b2 2KTB`2X AM i?Bb i?2bBb- r2 rBHH KQbiHv bim/v Jh

2t�KTH2b BM *?BM2b2@1M;HBb?- �M/ bHQrHv BM+`2�b2 i?2 /B{+mHiv H2p2H rBi? *?BM2b2

TQ2Kb �M/ T`Qp2`#b 7`QK *H�bbB+�H *?BM2b2 Uǳ文言Ǵ rûM v�MV- bBM+2 � K�BM T�`i Q7

i?2 2tT2`BK2Mi�H 2t�KBM�iBQMb BM i?2 i?2bBb rBHH #2 +�``B2/ Qmi QM *?BM2b2@1M;HBb?

#BHBM;m�H +Q`TQ`�X

AM i?2 2t�KTH2 i`�MbH�iBQM BM 6B;m`2 RXR- r2 b?Qr ?Qr BKTQ`i�Mi Bi Bb iQ mM/2`@

bi�M/ *?BM2b2 T�ii2`M 2tT`2bbBQMb BM Q`/2` iQ i`�MbH�i2 i?2 +Q``2+i i2Mb2 �M/ Qp2`�HH

BM7Q`K�iBQM BM � b2Mi2M+2X h?2 Jh QmiTmi ?�b HQbi i?2 �BK Q7 sB�Q JBM;Ƕb �+iBQM

iQ ;Q iQ b+?QQH- BX2X- r?�i Bb ?Bb Tm`TQb2 iQ ;Q i?2`2 UiQ �ii2M/ +H�bb2bVX h?Bb `2~2+ib

�M Qp2`�HH HQbb Q7 �/2[m�+v BM JhX AM *?BM2b2- i?2`2 Bb MQ /B`2+i T�bi i2Mb2 BM � p2`#-

bQ �M Jh KQ/2H M22/b iQ �+[mB`2 i?2 FMQrH2/;2 Q7 H�M;m�;2 2tT`2bbBQM T�ii2`Mb iQ

#2 �#H2 iQ i`�MbH�i2 i?2 i2Mb2 BM7Q`K�iBQM �M/ i?2 Tm`TQb2 Q7 i?2 �+iBQM ?2`2X h?2

*?BM2b2 T�ii2`M ǳ去 U[ɍV XXX 了 UH2VǴ Bb � bBKTH2 /Bb@+QMiBMmQmb *?BM2b2 KmHiB@rQ`/

2tT`2bbBQM BM/B+�iBM; iQ 2tT`2bb � T�bi i2Mb2 �+iBQM Ur2Mi iQ /Q bQK2i?BM;- r2Mi iQ

bQK2r?2`2- Q` r2Mi iQ bQK2r?2`2 7Q` bQK2i?BM;VX

e



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

RXkXj LGS � Jh P`;�MBb�iBQMb �M/ 1p2Mib

h?2`2 ?�p2 #22M � `2K�`F�#H2 MmK#2` Q7 H�`;2 T`QD2+ib �M/ Q`;�MBb�iBQMb 7Q+mbBM;

QM LGS �M/ Jh `2b2�`+?X h?2 ǳ*`�+FBM; i?2 G�M;m�;2 "�``B2`Ǵ Bb � 72/2`�iBQM

Q7 1m`QT2�M T`QD2+ib �M/ Q`;�MBb�iBQMb rQ`FBM; QM i2+?MQHQ;B2b 7Q` � KmHiBHBM;m�H

1m`QT2- �BKBM; �i /2p2HQTK2Mi Q7 +`Qbb@HBM;m�H �M/ KmHiB@HBM;m�H H�M;m�;2 i2+?@

MQHQ;B2b pB� b?�`2/ b+B2MiB}+ i�bFb- 2p�Hm�iBQM +�KT�B;Mb- bi`�i2;v T�T2`b- /�i�

K�M�;2K2Mi- `2bQm`+2 �M/ i2+?MQHQ;v `2TQbBiQ`B2b- 2i+X k Ai Bb DQBM2/ #v K�Mv

Q`;�MBb�iBQMb BM+Hm/BM; i?2 h`�MbH�iBQM �miQK�iBQM lb2` aQ+B2iv Uh�la- � 7Q`mK

7Q`K2/ BM kyy9V- qQ`H/ qB/2 q2# *QMbQ`iBmK Uqj*- 7QmM/2/ BM RNN9V- JmHiBHBM@

;m�H 1m`QT2 h2+?MQHQ;v �HHB�M+2 UJ1h�@L1h- � L2irQ`F Q7 1t+2HH2M+2V- 1m`QT2�M

H�M;m�;2 `2bQm`+2 �bbQ+B�iBQM U1G_�V- :HQ#�HBb�iBQM �M/ GQ+�HBb�iBQM �bbQ+B�iBQM

U:�G�V- �M/ *QMp2`b�iBQM�H AMi2`�+iBQM h2+?MQHQ;v AMMQp�iBQM �HHB�M+2 U*AhA�V-

2i+X

Pi?2` H�`;2 Q`;�MBb�iBQMb BM+Hm/2 *G�_AL U*QKKQM G�M;m�;2 _2bQm`+2b �M/

h2+?MQHQ;v AM7`�bi`m+im`2V r?B+? Bb � 1m`QT2�M `2b2�`+? BM7`�bi`m+im`2 7Q` ?mK�MB@

iB2b �M/ bQ+B�H b+B2M+2b �BKBM; �i BKT`QpBM; 1m`QT2Ƕb KmHiBHBM;m�H +QKT2i2M+2- 1*@

aSJ U1m`QT2�M +BpBH bQ+B2iv TH�i7Q`K 7Q` KmHiBHBM;m�HBbKV- r?B+? �/pQ+�i2b T`�+@

iB+2b Q7 �M/ `2b2�`+? BMiQ KmHiBHBM;m�HBbK- 16LAG U1m`QT2�M 62/2`�iBQM Q7 L�iBQM�H

AMbiBimiBQMb 7Q` G�M;m�;2V- r?B+? 2M+Qm`�;2b i?2 bim/v Q7 i?2 Q{+B�H 1m`QT2�M H�M@

;m�;2b �M/ � +QQ`/BM�i2/ �TT`Q�+? iQr�`/b KQi?2`@iQM;m2 �M/ 7Q`2B;M@H�M;m�;2

H2�`MBM;- �M/ 1G1L U1m`QT2�M G�M;m�;2 1[m�HBiv L2irQ`FV- r?B+? Bb /2/B+�i2/ iQ

i?2 T`Qi2+iBQM �M/ T`QKQiBQM Q7 `2;BQM�H- KBMQ`Biv- �M/ 2M/�M;2`2/ H�M;m�;2bX

AM �//BiBQM iQ i?2b2 Q`;�MBb�iBQMb- i?2`2 �`2 bT2+B}+�HHv J�+?BM2 h`�MbH�iBQM

UJhV 7Q+mb2/ ;`QmTb- bm+? �b i?2 AMi2`M�iBQM�H �bbQ+B�iBQM 7Q` Jh UA�JhV �M/

Bib #`�M+?2b BM+Hm/BM; i?2 1m`QT2�M �bbQ+B�iBQM 7Q` Jh U1�JhV- i?2 �bbQ+B�@

iBQM 7Q` Jh BM i?2 �K2`B+�b U�Jh�V- �M/ i?2 �bB�M@S�+B}+ �bbQ+B�iBQM 7Q` Jh

U��JhVX hQ;2i?2` rBi? i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b U�*GV �M/

AMi2`M�iBQM�H *QKKBii22 QM *QKTmi�iBQM�H GBM;mBbiB+b UA**GV- i?2b2 ;`QmTb �M/

k>QK2 T�;2, ?iiT,ffrrrX+`�+FBM;@i?2@H�M;m�;2@#�``B2`X2m

d
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

T`Q72bbBQM�H bQ+B2iB2b ?�p2 Q`;�MBb2/ Jh@7Q+mb2/ rQ`Fb?QTb �M/ +QM72`2M+2b- BM+Hm/@

BM; i?2 AMi2`M�iBQM�H qQ`Fb?QT QM Jh UqJh- MQr �i +QM72`2M+2 H2p2HV- LAah Jh

+?�HH2M;2b- AMi2`M�iBQM�H qQ`Fb?QT QM aTQF2M G�M;m�;2 h`�MbH�iBQM UAqaGhV- �M/

�{HB�i2/ b?�`2/ i�bFb 7Q+mbBM; QM Jh KQ/2Hb- 2p�Hm�iBQMb- �M/ [m�HBiv 2biBK�iBQMb-

r?B+? mbm�HHv �ii`�+i bvbi2K T�`iB+BT�iBQM 7`QK Jh ;`QmTb �HH �`QmM/ i?2 rQ`H/X

RXj Jh �TTHB+�iBQMb

Jh ?�b #`Q�/ �TTHB+�iBQMb- 2bT2+B�HHv �b Bib [m�HBiv Bb ;2iiBM; Km+? BKT`Qp2/ �M/

KQ`2 `2HB�#H2X q2 HBbi bQK2 Q7 i?2b2 7`QK 7Qm` /Bz2`2Mi �bT2+ib- Jh 7Q` �VX bQ+B�H

;QQ/- #VX 7Q` ?2�Hi?+�`2- 7Q` +VX #`Q�/ ?mK�MBiB2b- �M/ /VX Jh BKT�+ib QM Qi?2` �A

`2b2�`+?X h?2b2 7Qm` 2t�KTH2b bQK2iBK2b ?�p2 BMi2`�+iBQMb rBi? 2�+? Qi?2`- 2X;X �V

�M/ +VX

6Q` bQ+B�H ;QQ/- Jh Bb QM2 Q7 i?2 rB/2Hv mb2/ i2+?MQHQ;B2b 7Q` ?2HTBM; T2QTH2X

S2QTH2 7`QK /Bz2`2Mi H�M;m�;2 #�+F;`QmM/b ?�p2 �Hr�vb bQm;?i +QKKmMB+�iBQM rBi?

2�+? Qi?2`- 7`QK i?2 "�#2H hQr2` biQ`v iQ i?2 KQ/2`M 2`�X Jh ?2HTb i?2 }2H/ Q7

b2+QM/�`v H�M;m�;2 H2�`MBM; 7Q` KBMQ`BiB2b- BKKB;`�Mib- /Bb@�/p�Mi�;2/ T2QTH2 �M/

BM ;2M2`�H (Rek- Rke)X Ai �HbQ ?2HTb KmHiBHBM;m�H bQ+B�H M2irQ`F +QKKmMB+�iBQMb- 7Q`

BMbi�M+2- i?2 �miQK�iB+ i`�MbH�iBQM QTiBQM BM K�Mv bQ+B�H M2irQ`F �TTHB+�iBQMbX

Jh Bb �HbQ #2BM; mb2/ BM ?2�Hi?+�`2 bvbi2KbX 6Q` BMbi�M+2- Jh `2b2�`+? ?�b

#22M �TTHB2/ iQ K2/B+�H �M/ +HBMB+�H /�i� T`Q+2bbBM; iQ ?2HT i?2 /Q+iQ`b mM/2`bi�M/

KQ`2 �#Qmi i?2B` T�iB2Mibc Jh i2+?MQHQ;v Bb QM2 BKTQ`i�Mi T�`i BM +?�i@#Qi `2b2�`+?

�KQM; Qi?2` LGS i�bFb- r?B+? +�M ?2HT /Q+iQ`b BM Tbv+?QHQ;B+�H i`2�iK2Mib BM �

KmHiBHBM;m�H b2iiBM;X

6Q` #`Q�/2` ?mK�MBiB2b- Jh ?2HTb BMi2`M�iBQM�H #mbBM2bb- 2+QMQKB+ ;`Qri?-

iQm`BbK- +`Qbb@H�M;m�;2 +QKKmMB+�iBQM rBi? +mbiQK2`bX Ai bmTTQ`ib T`Q72bbBQM�H

i`�MbH�iQ`b �M/ H�M;m�;2 b2`pB+2 T`QpB/2`b- 2X;X pB� +QKTmi2` �B/2/ i`�MbH�iBQM

iQQHb- �b r2HH �b ?2HTBM; BMi2`M�iBQM�H 7�KBHv K2K#2`b r?Q /Q MQi bT2�F +QKKQM

H�M;m�;2bX

6BM�HHv- Jh BKT�+ib K�Mv Qi?2` �A iQTB+b- bm+? �b +`Qbb@HBM;m�H M�im`�H H�M;m�;2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

T`Q+2bbBM; ULGSV- BM7Q`K�iBQM `2i`B2p�H UA_V �M/ BM7Q`K�iBQM 2ti`�+iBQM UA1V- bT22+?

`2+Q;MBiBQM �M/ i`�MbH�iBQM- BK�;2 +�TiBQMBM; �M/ i`�MbH�iBQM- 2i+X (k88- kR)X ai�i2

Q7 i?2 �`i Jh KQ/2Hb ?�p2 �HbQ #22M �TTHB2/ iQ i`�/BiBQM�H �A i�bFb bm+? �b QTiB+�H

+?�`�+i2` `2+Q;MBiBQM UP*_V iQ ?2HT i?2 /B;BiBb�iBQM T`Q+2bb (ed)X

LQi�#H2 Jh �M/ LGS �TTHB+�iBQMb BM+Hm/2 :`�KK�`Hv UT�`�T?`�bBM;- i2ti 2M@

i�BHK2Mi- �MiB@TH�;B�`BbK /2i2+iBQM- ;`�KK�` +?2+FBM;V- :QQ;H2- "�B/m- JB+`QbQ7i

"BM;- �M/ u�M/2t Ui?2B` b2�`+? 2M;BM2b �M/ Jh b2`pB+2bVX

aQ 7�`- BM i?Bb +?�Ti2`- bi�`iBM; 7`QK i?2 +QM+2Ti Q7 *QKTmi2`@SQr2`2/ �A- r2

?�p2 BMi`Q/m+2/ LGS �b QM2 Q7 i?2 2�`HB2bi �A i�bFb- � K�DQ` #`�M+? #2BM; Jh-

�M/ BMi`Q/m+2/ K�Mv MQi�#H2 LGS@Jh Q`;�MBb�iBQMb �M/ BMi2`M�iBQM�H +QM72`2M+2b

�M/ 2p2MibX AM a2+iBQM RXj- r2 HBbi2/ bQK2 2t�KTH2b Q7 i?2 #`Q�/ �TTHB+�iBQM Q7 Jh

i2+?MQHQ;v BM Qm` bQ+B2ivX AM i?2 M2ti b2+iBQM- r2 rBHH #`B2~v H�v Qmi i?2 `2b2�`+?

#�+F;`QmM/- ?vTQi?2b2b �M/ +Q``2bTQM/BM; `2b2�`+? [m2biBQMb Q7 i?Bb i?2bBbX

RX9 _2b2�`+? "�+F;`QmM/ �M/ h?2bBb >vTQi?2b2b
RX9XR _2b2�`+? "�+F;`QmM/

6`QK `mH2 #�b2/ Jh iQ bi�iBbiB+�H UaJhV �M/ M2m`�H Jh ULJhV KQ/2Hb- bQK2

+?�HH2M;2b `2K�BM BM 7`QMi Q7 Jh `2b2�`+?2`b- bm+? �b ?Qr iQ #2bi BMi2;`�i2 HBM;mBbiB+

FMQrH2/;2- ?Qr iQ i�+FH2 HQr@7`2[m2M+v rQ`/b �M/ T?`�b2b i`�MbH�iBQM- �M/ ?Qr iQ

�//`2bb B/BQK�iB+ KmHiB@rQ`/ 2tT`2bbBQMb UJq1bVX PM2 Q7 i?2 #QiiH2M2+Fb BM i?2

/2p2HQTK2Mi Q7 Jh KQ/2Hb Bb i?2 TQTmH�`Biv �M/ p�`B2iv Q7 KmHiB@rQ`/ 2tT`2bbBQMb

UJq1bV #2BM; mb2/ BM Qm` H�M;m�;2- #Qi? p2`#�HHv �M/ BM r`Bii2M i2ti (kj8- Ry-

Rk8)X

AM i?Bb i?2bBb r2 7Q+mb QM i?2 +?�HH2M;2 Q7 Jq1b BM Jh- bBM+2 Bi ?�b � #`Q�/2`

+QMM2+iBQM �M/ BM~m2M+2X 6Q` BMbi�M+2- Bi Bb +QMM2+i2/ iQ HBM;mBbiB+ �r�`2M2bb- `2@

H�i2/ iQ HQr@7`2[m2M+v T?`�b2b i`�MbH�iBQM 7`QK bi�iBbiB+�H TQBMi Q7 pB2r- �M/ �b r2HH

�b `2H�i2/ iQ B/BQK�iB+Biv BM i`�MbH�iBQMX

o�`BQmb /2}MBiBQMb Q7 Jq1b ?�p2 BM+Hm/2/ #Qi? bvMi�+iB+ bi`m+im`2 �M/ b2@

K�MiB+ pB2rTQBMib 7`QK /Bz2`2Mi `2b2�`+?2`b +Qp2`BM; bvMi�+iB+ �MQK�HB2b- MQM@

N



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+QKTQbBiBQM�HBiv- MQM@bm#biBimi�#BHBiv �M/ �K#B;mBiv (8j)X 6Q` BMbi�M+2- (RR) /2}M2

Jq1b �b ǳH2tB+�H Bi2Kb i?�i, UBV +�M #2 /2+QKTQb2/ BMiQ KmHiBTH2 H2t2K2bc �M/

UBBV /BbTH�v H2tB+�H- bvMi�+iB+- b2K�MiB+- T`�;K�iB+ �M/fQ` bi�iBbiB+�H B/BQK�iB+BivǴX

Jq1b ?�p2 � #`Q�/ +Qp2`�;2 Q7 HBM;mBbiB+ T?2MQK2M�- #Qi? bvMi�t �M/ b2K�M@

iB+b- bm+? �b +QKTQmM/ MQmMb- M�K2/ 2MiBiB2b- p2`# T�`iB+H2 +QMbi`m+iBQMb- /Bb+Qm`b2

K�`F2`b- +QHHQ+�iBQMb- H2tB+�H #mM/H2b- B/BQKb �M/ K2i�T?Q`b- �M/ KQ`2X Jq1b +�M

�TT2�` BM mM2tT2+i2/ bvMi�t �M/ +�M H2�/ iQ �K#B;mBivX h?2 bvMi�+iB+ `B+?M2bb

�M/ B/BQK�iB+Biv Q7 Jq1b �HbQ BMbTB`2b Jh �M/ LGS `2b2�`+?2`b iQ /2bB;M M2r

K2i?Q/QHQ;B2b- BM �//BiBQM iQ i?2 +?�HH2M;2b Bi T`2b2Mib (8j)X

�b 2t�KTH2b Q7 Jq1b BM 1M;HBb?- i?2`2 �`2 p2`#@MQmM T�ii2`Mb ǳDmKT i?2

;mMǴ �M/ ǳFB+F i?2 #m+F2iǴ- MQmM@MQmM +QK#BM�iBQMb ǳ?Bi K�MǴ �M/ ǳrQ`/ b�H�/Ǵ-

�/D2+iBp2@MQmM +QK#BM�iBQMb HBF2 ǳ+QH/ b?QmH/2`Ǵ �M/ ǳ?Qi /Q;Ǵ- #BMQKB�H 2tT`2b@

bBQMb bm+? �b ǳ#v �M/ H�`;2Ǵ �M/ ǳMmib �M/ #QHibǴ- Dmbi iQ HBbi � 72rjX

Jq1b +�M #2 +QMiBMmQmb r?2`2 �HH +QKTQM2Mi rQ`/b 7Q`K �M M@;`�K iQ;2i?2`

rBi?Qmi ;�T rQ`/bX >Qr2p2`- i?2v +�M �HbQ #2 /Bb@+QMiBMmQmb rBi? bQK2 Qi?2` rQ`/b

BMb2`i2/ BM@#2ir22MX 6Q` BMbi�M+2- BM Qm` Jh 2t�KTH2 b2Mi2M+2 7`QK 6B;m`2 RXR- i?2

*?BM2b2 Jq1 UmM/2`HBM2/V ǳ去 U[ɍV XXX 了 UH2VǴ K2�MBM; ǳr2Mi iQ XXXU/Q bQK2@

i?BM;- Q` bQK2r?2`2VǴ ?�b +QMi2tim�H rQ`/b BMb2`i2/ BMiQ i?2 Jq1 r?B+? +�``v

i?2 Q#D2+ib Q7 i?2 Jq1X AM i?Bb +�b2- ǳ去 U[ɍVǴ Bb � *?BM2b2 rQ`/ BM/B+�iBM; ǳ;Q

iQ bQK2i?BM;- Q` ;Q iQ /Q bQK2i?BM;Ǵ- �M/ ǳ了 UH2VǴ Bb � K�`FBM; +?�`�+i2` iQ #2

�{HB�i2/ iQ Qi?2` rQ`/b BM/B+�iBM; � T�bi Q` T2`72+i i2Mb2X h?2 +QK#BM�iBQM Q7 i?2b2

irQ *?BM2b2 +?�`�+i2`b 7Q`K � /Bb+QMiBMmQmb Jq1 T�ii2`M BM/B+�iBM; ǳUbQK2QM2V

r2Mi iQ bQK2r?2`2 Q` iQ /Q bQK2i?BM;ǴX

RX9Xk h?2bBb >vTQi?2b2b �M/ _2b2�`+? Zm2biBQMb U_ZbV

Pm` ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMb �`2 b2i Qmi #2HQr,

jaQK2 Jq1 2t�KTH2b �`2 i�F2M 7`QK i?2 rQ`F BM (k8k)X

Ry



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Pm` `2b2�`+? ?vTQi?2bBb +�M #2 bi�i2/ bBKTHv �b 7QHHQrb ǳJq1b b2i +?�HH2M;2b 7Q`
Jh �M/ BMp2biB;�iBQM BMiQ Jq1b +�M ?2HT iQ BKT`Qp2 Jh 7`QK #Qi? i`�MbH�iBQM
KQ/2HHBM; �M/ i`�MbH�iBQM 2p�Hm�iBQM T2`bT2+iBp2bXǴ 1tT�M/BM; QM i?Bb r2 T`QTQb2
i?�i,
>vTQi?2bBbX� @ *m``2Mi K2i?Q/QHQ;B2b �//`2bbBM; Jq1b BM Jh +�M #2 BKT`Qp2/ iQ
BM+Hm/2 H�M;m�;2@bT2+B}+ +?�`�+i2`BbiB+b �M/ 72�im`2bX
>vTQi?2bBbX# @ Jq1b ?�p2 � ?B;? T`2b2M+2 BM ;2M2`�H mb�;2c ?Qr2p2`- /m2 iQ i?2B`
mM2tT2+i2/ bvMi�+iB+ T�ii2`Mb �M/ B/BQK�iB+Biv- 2t�+i Jq1b /Q MQi ?�p2 ?B;? bi�iBb@
iB+�H 7`2[m2M+v BM `2T2�i2/ �TT2�`�M+2 BM i?2 b�K2 i2ti b2;K2MibX h?mb i?2v +�M #2
�//`2bb2/ mbBM; i2+?MQHQ;B2b BMbTB`2/ #v i�+FHBM; `�`2 rQ`/ �M/ PPo rQ`/b Bbbm2bX
>vTQi?2bBbX+ @ *m``2Mi Jh [m�HBiv �bb2bbK2Mi KQ/2Hb �M/ i2bi bmBi2b ?�p2 /Bb�/p�M@
i�;2b �M/ r2 +�M i�+FH2 i?2b2 #v BMi`Q/m+BM; #2ii2` i2bi bmBi2b 7`QK i?2 /�i� b�MBiv
TQBMi Q7 pB2r �M/ i?2 /2bB;M Q7 M2r 2p�Hm�iBQM K2i?Q/QHQ;B2b i?�i /2THQv Jq1b �b
BKTQ`i�Mi 72�im`2bX

"�b2/ QM Qm` i?`22 `2b2�`+? ?vTQi?2b2b- r2 T`QTQb2 i?2 7QHHQrBM; `2b2�`+? [m2biBQMb

U_ZbV iQ BMp2biB;�i2,

_Z@A,
q2 �bbmK2 i?�i i?2 T`QT2` BMi2;`�iBQM Q7 Jq1 FMQrH2/;2 BMiQ Jh KQ/2Hb +�M
?2HT iQ BKT`Qp2 i`�MbH�iBQM [m�HBiv Q7 Jq1b BM i?2 bQm`+2 i2ti �M/ 7m`i?2` BKT`Qp2
i?2 Qp2`�HH i2ti i`�MbH�iBQMX hQ BMp2biB;�i2 i?Bb r2 T`QTQb2 � iQ /Q HBbi,
@ o�HB/�i2 �M/ `2@2t�KBM2 i?2 bi�i2@Q7@i?2@�`i Q7 2tBbiBM; KQ/2Hb Q7 BMi2;`�iBM; Jq1b
BMiQ Jh #mi rBi? /Bz2`2Mi H�M;m�;2 T�B`b 7Q` 2tT2`BK2Mi�H rQ`FX
@ .2bB;M M2r K2i?Q/b 7Q` BMi2;`�iBM; Jq1b BMiQ Jh #v �//`2bbBM; r2�F TQBMib Q7
2tBbiBM; KQ/2Hb- 7Q+mbBM; QM 2t�+i H�M;m�;2 T�B`bX
@ o2`B7v i?2 T`QTQb2/ KQ/2Hb rBi? [m�MiBi�iBp2 �M/ [m�HBi�iBp2 2p�Hm�iBQMb- ?�pBM;
2tT2`ibǶ p�HB/�iBQM r?2`2p2` TQbbB#H2X

_Z@AA,
q2 �bbmK2 � M2r i2bi bmBi2 rBi? Jq1 �MMQi�iBQMb +�M #2 +`2�i2/ 7Q` #2ii2` �bb2bb@
K2Mi Q7 bi�i2 Q7 i?2 �`i Jh KQ/2Hb- �M/ �M BKT`Qp2/ Jh 2p�Hm�iBQM K2i?Q/QHQ;v
+�M #2 �+?B2p2/ rBi? Jq1b BM +QMbB/2`�iBQM �M/ ?mK�M@BM@i?2@HQQT rQ`F~QrX hQ
BMp2biB;�i2 i?Bb r2 T`QTQb2 � iQ /Q HBbi,
@ _2pBbBi i?2 T`Q#H2Kb �M/ +?�HH2M;2b BM Jh KQ/2HHBM;b �M/ i?2B` �bb2bbK2Mi- T2`@
7Q`K � +`BiB[m2 `2pB2rX
@ *`2�i2 � +Q``2bTQM/BM; M2r i2bi bmBi2 rBi? Jq1 �MMQi�iBQMb BM #BHBM;m�H �M/
KmHiBHBM;m�H b2iiBM;b 7Q` #2ii2` Jh [m�HBiv �bb2bbK2Mib iQr�`/b `2�H ?mK�M T�`BivX
@ �//`2bb i?2 Bbbm2b BM +QMp2MiBQM�H Jh �bb2bbK2Mi K2i?Q/b- #Qi? ?mK�M Dm/;2K2Mi
�M/ �miQK�iB+ K2i`B+b- �M/ /2bB;M M2r K2i?Q/QHQ;B2b i?�i BM+Q`TQ`�i2 Jq1b BMiQ
i?2 2p�Hm�iBQM bvbi2KX

_2;�`/BM; _Z@A QM i`�MbH�iBQM KQ/2HHBM; 7Q` i?2 TBHQi bim/v- r2 rBHH `2@2t�KBM2

i?2 BMi2;`�iBQM Q7 Jq1b BMiQ Jh �b �m;K2Mi2/ /�i� U�//BiBQM Q7 i`�BMBM; +Q`TmbV

BM i?2 7Q`K Q7 #BHBM;m�H �HB;M2/ Jq1 i2`Kb U"BJq1bVX h?2M- r2 rBHH T`QTQb2

RR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Qm` QrM H�M;m�;2 bT2+B}+ KQ/2H 7Q+mbBM; QM *?BM2b2@1M;HBb? H�M;m�;2 T�B` mbBM;

+?�`�+i2` /2+QKTQbBiBQM i2+?MQHQ;v 7Q` *?BM2b2 iQr�`/b #2ii2` Jq1b �+[mBbBiBQM

�M/ i`�MbH�iBQM �++m`�+vX AM i?2 M2ti b2+iBQM- r2 T`2b2Mi i?2 `2bi Q7 i?2 i?2bBb

bi`m+im`2X

RX8 h?2bBb ai`m+im`2

h?2 `2bi Q7 i?Bb i?2bBb +QMbBbib Q7 i?2 7QHHQrBM; +?�Ti2`b,

UBV Jh S`Q#H2K �M�HvbBb U*?�Ti2` kV, q2 /Bb+mbb Jh �M/ Bib T`Q#H2Kb-

T`QpB/2 �M Jh �M/ Jh 2p�Hm�iBQM UJh1V HBi2`�im`2 `2pB2r- �M/ }MBb? #v

?B;?HB;?iBM; Jq1b �b QM2 Q7 i?2 #QiiH2M2+Fb BM Jh rBi? 2t�KTH2bX

UBBV GBi2`�im`2 _2pB2r U*?�Ti2` jV, i?Bb +?�Ti2` T`2b2Mib i?2 HBi2`�im`2 `2pB2r

QM i?2 bi�i2 Q7 i?2 �`i KQ/2Hb BMp2biB;�iBM; Jq1b BM Jh- rBi? /Bb+mbbBQMb-

�M/ H2�/BM; iQ BMi`Q/m+iBQM Q7 Qm` ?vTQi?2bBb �M/ `2b2�`+? [m2biBQMb 7Q` i?2

i?2bBbX

UBBBV 1tT2`BK2Mi�H rQ`F QM Jh U*?�Ti2` 9V, i?Bb +?�Ti2` bi�`ib rBi? � TBHQi

bim/v `2@2t�KBMBM; i?2 p2`v `2+2Mi KQ/2Hb QM BMi2;`�iBM; #BHBM;m�H Jq1b

U"BJq1bV BMiQ Jh- #mi rBi? M2r H�M;m�;2 T�B`b �M/ ?B;?@T2`7Q`KBM; b+2@

M�`BQb- �b r2HH �b M2r LJh bi`m+im`2X h?2M- r2 T`QTQb2 � M2r K2i?Q/QHQ;v

i?�i �//`2bb2b Jq1 i`�MbH�iBQM BM � H�M;m�;2@bT2+B}+ +QM/BiBQM- BX2X *?BM2b2@

iQ@1M;HBb?- #v irQ@bi2T BMp2biB;�iBQMb, HQQFBM; BMiQ *?BM2b2 HBM;mBbiB+ 72�im`2b

�M/ BM@/2Ti? /2+QKTQbBiBQM KQ/2Hb iQ i�+FH2 Jq1b 7`QK � HQr@7`2[m2M+v

T?`�b2b TQBMi Q7 pB2r- �b r2HH �b i?2 BMi2`�+iBQM Q7 /2+QKTQbBiBQM KQ/2Hb �M/

"BJq1bX

UBpV 6m`i?2` .2p2HQTK2Mib QM 1p�Hm�iBM; Jh U*?�Ti2` 8V, i?Bb +?�Ti2`

7m`i?2` BMp2biB;�i2b i?2 `2b2�`+? [m2biBQMb #v 2tTHQ`BM; � ?mK�M BM i?2 HQQT

K2i?Q/QHQ;v BM 2p�Hm�iBM; Jh QmiTmib HQQFBM; �i Jq1b- rBi? i?2 �HT?�Jq1

KmHiBHBM;m�H T�`�HH2H +Q`TQ`� r2 +`2�i2/ �b � }`bi bi2TX

Rk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

UpV *QM+HmbBQMb U*?�Ti2` eV, i?Bb }M�H +?�Ti2` +QM+Hm/2b i?2 i?2bBb #v bmK@

K�`BbBM; i?2 `2b2�`+? rQ`F +�``B2/ Qmi- iQ r?�i /2;`22 r2 �//`2bb2/ i?2 ?v@

TQi?2b2b �M/ `2b2�`+? [m2biBQMb- �M/ T`2b2MiBM; TQbbB#H2 7mim`2 rQ`FX

Rj



*?�Ti2` k

J�+?BM2 h`�MbH�iBQM,

.2p2HQTK2Mi- Abbm2b �M/

*?�HH2M;2b

AM i?Bb +?�Ti2`- r2 }`bi T`2b2Mi � #`B27 HBi2`�im`2 `2pB2r Q7 K�+?BM2 i`�MbH�iBQM

UJhV i2+?MQHQ;v- Bib 2pQHmiBQM 7`QK `mH2@#�b2/ K2i?Q/b iQ 2t�KTH2@#�b2/- bi�iBbiB@

+�H K2i?Q/b- ?v#`B/ KQ/2Hb- �M/ i?2 bi�i2@Q7@i?2@�`i M2m`�H M2irQ`F KQ/2Hb r?B+?

Qm` 2tT2`BK2Mi�H rQ`F rBHH `2Hv mTQMX h?2M- r2 T`2b2Mi � bm`p2v Q7 rQ`F QM Jh

2p�Hm�iBQM K2i?Q/QHQ;B2b 7`QK +QMp2MiBQM�H ?mK�M Dm/;2K2Mib �M/ i?2B` /2p2HQT@

K2Mi- iQ �miQK�iB+ 2p�Hm�iBQM K2i`B+b- �M/ [m�MiBiv 2biBK�iBQM UZ1V KQ/2Hb i?�i

/Q MQi `2Hv QM `272`2M+2 i`�MbH�iBQMb- �b r2HH �b K2i�@2p�Hm�iBQM- BX2X 2p�Hm�iBM; i?2

2p�Hm�iBQM K2i?Q/bX h?B`/Hv- r2 /Bb+mbb bQK2 Q7 i?2 Qmibi�M/BM; Bbbm2b BM Jh �M/

Jh 2p�Hm�iBQM T�`�/B;Kb- �M/ 7`QK ?2`2- r2 2HB+Bi i?2 iQTB+ Q7 ?�M/HBM; KmHiB@rQ`/

2tT`2bbBQMb UJq1bV �b QM2 Q7 i?2 +?�HH2M;2b BM Jh KQ/2HHBM;- �b r2HH �b ?Qr Jq1b

+�M TH�v �M BKTQ`i�Mi `QH2 BM Jh 2p�Hm�iBQM- �M/ i?Bb i?2bBb’7Q+mb QM Jq1 BMp2biB@

;�iBQMb BM Jh BM+Hm/BM; i?2 �bT2+ib Q7 #Qi? i`�MbH�iBQM KQ/2H Bib2H7 �M/ i`�MbH�iBQM

2p�Hm�iBQMX Pm` M2ti +?�Ti2` rBHH 7Q+mb QM Jh KQ/2HHBM; �bT2+i r?BH2 i?2 +?�Ti2`

�7i2` rBHH 7Q+mb QM Jh 2p�Hm�iBQM T�`i #Qi? HQQFBM; BMiQ Jq1bX

R9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

kXR Jh S�`�/B;Kb, 7`QK _mH2b iQ L2m`�H

J�+?BM2 h`�MbH�iBQM UJhV Bb � �TT�`2MiHv bi`�B;?i7Q`r�`/- #mi BM T`�+iB+2 p2`v

+QKTH2t �TTHB+�iBQM Q7 +QKTmiBM;X q2 rBHH miBHBb2 bi�i2@Q7@i?2@�`i Jh KQ/2Hb BM

i?2 rQ`F `2TQ`i2/ ?2`2- #mi r2 }`bi ;Bp2 � #`B27 `2pB2r Q7 i?2 /2p2HQTK2Mi Q7 Jh

i2+?MQHQ;B2b- �M/ i?2M r2 QmiHBM2 p�`BQmb �bb2bbK2Mi K2i?Q/QHQ;B2b 7Q` Jh- BM Q`/2`

iQ b2i i?2 +QMi2ti 7Q` Qm` rQ`FX

J�+?BM2 h`�MbH�iBQM UJhV ?�b � HQM; ?BbiQ`v /�iBM; 7`QK i?2 RN8yb (k3j) �b

QM2 Q7 i?2 2�`HB2bi iQTB+b BM �`iB}+B�H BMi2HHB;2M+2 U�AV �M/ BMi2HHB;2Mi K�+?BM2bX Ai

#2;�M rBi? `mH2@#�b2/ Jh U_"JhV bvbi2Kb i?�i �TTHv ?mK�M@/2}M2/ bvMi�+iB+

�M/ b2K�MiB+ `mH2b Q7 bQm`+2 �M/ i�`;2i H�M;m�;2b iQ i?2 K�+?BM2- i?2M KQp2/ iQ

2t�KTH2@#�b2/ Jh U1"JhV- bi�iBbiB+�H Jh UaJhV- >v#`B/ Jh U2X;X i?2 +QK#B@

M�iBQM Q7 _"Jh �M/ aJhV �M/ i?2M BM `2+2Mi v2�`b iQ L2m`�H Jh ULJhV KQ/2Hb

(kyd- jd- R9k- RjR- 98- N- kdj)X

Jh ;�BM2/ Km+? KQ`2 �ii2MiBQM 7`QK `2b2�`+?2`b 7QHHQrBM; i?2 Tm#HBb?BM; Q7

A"J K�i?2K�iB+�H KQ/2Hb A@iQ@o T`QTQb2/ BM i?2 RNNyb (kd)X _2T`2b2Mi�iBp2 aJh

rQ`F BM+Hm/2b i?2 rQ`/ �HB;MK2Mi KQ/2Hb (kRy)- BMi`Q/m+BM; Q7 JBMBKmK 1``Q` _�i2

h`�BMBM; UJ1_hV (ky3)- T?`�b2@#�b2/ aJh KQ/2H (R9d)- ?B2`�`+?B+�H bi`m+im`2 KQ/@

2Hb (99)- �M/ H�`;2 T�`�HH2H bi�M/�`/ /�i� /2p2HQTK2Mi- 2X;X (R9R)- 2i+X

h?2 BM+`2�bBM; +QKTH2tBiv Q7 Jh i2+?MQHQ;B2b 2M+Qm`�;2/ K�Mv `2b2�`+? ;`QmTb

iQ /2p2HQT QT2M bQm`+2 iQQHb iQ T`QKQi2 i?2 �/p�M+2 Jh i2+?MQHQ;B2b- bm+? �b i?2

JQb2b bvbi2K 72�im`BM; bi�iBbiB+�H T?`�b2@#�b2/ Jh (R99)- CQb?m� 72�im`BM; T�`bBM;@

#�b2/ i`�MbH�iBQMb (Re3)- S?`�b�H BM+Q`TQ`�iBM; �`#Bi`�`v KQ/2H 72�im`2b (9R)- *.1*

7�pQm`BM; }MBi2@bi�i2 �M/ +QMi2ti@7`22 i`�MbH�iBQM JQ/2Hb (e3)- �M/ LBmh`�Mb 72�im`@

BM; bvMi�t@#�b2/ KQ/2Hb (kNy)X aQK2 �/p�M+2/ BM7Q`K�iBQM i2+?MQHQ;v +QKT�MB2b

�HbQ #mBHi i?2B` QrM Jh bvbi2Kb- bm+? �b i?2 Jh 2M;BM2b #v :QQ;H2R- "�B/mk- u�M@

/2tj- �M/ JB+`QbQ7i "BM;9X

Ri`�MbH�i2X;QQ;H2X+QK
ki`�MbH�i2X#�B/mX+QK
ji`�MbH�i2Xv�M/2tX+QK
9rrrX#BM;X+QKfi`�MbH�iQ`

R8



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

� F2v /2p2HQTK2Mi BM `2+2Mi v2�`b Bb i?2 /2p2HQTK2Mi Q7 L2m`�H Jh- T`BK�`BHv

i?�MFb iQ i?2 rQ`F QM rQ`/@iQ@p2+iQ` 2K#2//BM; 7`QK (RN8)- LJh r�b BMi`Q/m+2/

BM (RjR- 98- N) r?B+? /2THQvb #Qi? /22T H2�`MBM; U.GV �M/ rQ`/ `2T`2b2Mi�iBQM Uq_V

�TT`Q�+?2bX AM �//BiBQM iQ i?2 �#Qp2 K2MiBQM2/ Ah +QKT�MB2b r?Q ?�p2 KQp2/ i?2B`

Jh bvbi2Kb BMiQ M2m`�H KQ/2Hb- i?2`2 �`2 �HbQ Qi?2` LJh TH�i7Q`Kb 2K2`;BM; 7`QK

Qi?2` BMbiBimi2b- bm+? �b L2K�imb 7`QK i?2 1/BM#`m;? LGS ;`QmT (k99)- PT2MLJh

7`QK >�`p�`/ LGS (R9y)- h>lJh 7`QK i?2 hbBM;>m� lMBp2`bBiv Jh ;`QmT (kN9)

r?B+? Bb �M BKTH2K2Mi�iBQM Q7 :QQ;H2Ƕb �HH@�ii2MiBQM #�b2/ h`�Mb7Q`K2` KQ/2H (kdj)X

AM 2�`HB2` rQ`F BM i?2 KB/@RNNyb- i?2 LJh bi`m+im`2 (kyj) /B/ MQi rQ`F BM i2`Kb

Q7 i?2 [m�HBiv Q7 QmiTmi- r?B+? K�v #2 /m2 iQ i?2 HBKBi�iBQMb Q7 +QKTmi�iBQM�H TQr2`

Q7 K�+?BM2b �M/ i?2 �KQmMi Q7 �p�BH�#H2 +Q`TQ`� 7Q` i`�BMBM; �i i?�i iBK2- i?Qm;?

M2m`�H M2irQ`Fb r2`2 �HbQ 2tTHQ`2/ H�i2` �b bm#@+QKTQM2Mib BM aJh TBT2HBM2b- 2X;X

iQ bKQQi? Q` `2@`�MF bvbi2K QmiTmi +�M/B/�i2b �b H�M;m�;2 KQ/2Hb (k9k- Rd)X PM2 Q7

i?2 /`BpBM; 7Q`+2b Q7 LJh `2b2�`+? r�b i?2 H�mM+? Q7 i?2 LJh qQ`Fb?QT #v :QQ;H2
8- BM �//BiBQM iQ i?2 i`�/BiBQM�H qJh rQ`Fb?QTb e i?�i AM+Q`TQ`�i2/ LJh b2+iBQMb

Q` b2T�`�i2 LJh i`�MbH�iBQM i�bFbX Jh bvbi2Kb bm#KBii2/ iQ qJh b?�`2/ i�bFb

MQr KQbiHv mb2 M2m`�H KQ/2HbX

h?2`2 �`2 bQK2 Qi?2` �/p�M+2/ Jh iQTB+b �M/ Bbbm2b r?B+? `2K�BM �b +?�HH2M;2b

iQ Jh bm+? �b KmHiB@KQ/�H (dR- Rk9- jy)- KmHiB@HBM;m�H (jR- RkN) �M/ bvMi�+iB+ (R8-

R- Re8) LJh- #mi i?2b2 �`2 QmibB/2 i?2 b+QT2 Q7 i?Bb i?2bBbX

kXRXR ai�iBbiB+�H pbX L2m`�H J�+?BM2 h`�MbH�iBQM, aJh pb

LJh

AM i`�/BiBQM�H aJh- 2bT2+B�HHv T?`�b2@#�b2/ aJh US"aJhV- i?2`2 �`2 p2`v +H2�`

+QKTQM2Mib BM i?2 KQ/2H TBT2HBM2b- bm+? �b T�`�HH2H +Q`TQ`� +H2�MBM; �M/ T`2T�@

`�iBQM- rQ`/ �HB;MK2Mi BM i?2 #BHBM;m�H +Q`TQ`�- T?`�b2 i�#H2 2ti`�+iBQM 7`QK i?2

�HB;M2/ +Q`TQ`� iQ ;2M2`�i2 i`�MbH�iBQM T�B`b- H�M;m�;2 KQ/2H ;2M2`�iBQM 7`QK KQMQ@

8bBi2bX;QQ;H2X+QKfbBi2f�+HRdMKif?QK2
errrXbi�iKiXQ`;frKiRdf

Re
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Split&read
Parallel 
corpora

Monolingual 
corpora

Prob. 
Calculation

Word 
alignment Phrase table

lang. Model

Test sentence

Chunk MT

Reordered 
MT

Param. 
Optimize

Candidate 
MTs

Quality Est.Find pattern

Reference T

MTE

6B;m`2 kXR, hvTB+�H T?`�b2@#�b2/ aJh rQ`F~Qr �M/ +QKTQM2Mib

HBM;m�H +Q`TQ`�- rQ`/ `2Q`/2`BM; rBi? i?2 i`�BM2/ H�M;m�;2 KQ/2H- T�`�K2i2` imMBM;

2X;X KBMBKmK@2``Q`@`�i2@i`�BMBM;- �M/ i`�MbH�iBQM [m�HBiv 2biBK�iBQM 7`QK i?2 bvb@

i2K ;2M2`�i2/ +�M/B/�i2 i`�MbH�iBQMb Ub22 6B;m`2 kXR ǳhvTB+�H S"aJh rQ`F~Qr

�M/ +QKTQM2MibǴVX 1ti2M/2/ �M/ KQ`2 bQT?BbiB+�i2/ rQ`F #2vQM/ i?2b2 +Q`2 2H2@

K2Mib BM+Hm/2/ ?B2`�`+?B+�H aJh bi`m+im`2 rBi? HBM;mBbiB+ T�ii2`Mb- h`22@iQ@ai`BM;-

ai`BM;@iQ@h`22- �M/ h`22@iQ@h`22 bvMi�+iB+ Jh- �M/ /2T2M/2M+v T�`bBM; #�b2/ Jh-

2i+ Ub22 6B;m`2 kXk ǳaJh #`�M+?2bǴVX

LJh KQ/2Hb i`2�i i?2 i�bF Q7 Jh �b �M 2M+Q/2`@/2+Q/2` rQ`F~Qr- r?B+? Bb

p2`v /Bz2`2Mi 7`QK i?2 +QMp2MiBQM�H aJh U2bT2+B�HHv S"aJhV bi`m+im`2 (9e- R9k)X

h?2 2M+Q/2` Bb �TTHB2/ BM i?2 bQm`+2 H�M;m�;2 bB/2- im`MBM; i?2 b2Mi2M+2b BMiQ p2+iQ`

`2T`2b2Mi�iBQMb- r?BH2 i?2 /2+Q/2` Bb �TTHB2/ BM i?2 i�`;2i H�M;m�;2 bB/2 ;2M2`�iBM;

i?2 rQ`/b 7`QK i?2 i�`;2i bB/2 p2+iQ`bX _2+m``2Mi L2m`�H L2irQ`F U_LLV KQ/2Hb �`2

mbm�HHv mb2/ 7Q` #Qi? 2M+Q/2` �M/ /2+Q/2`- i?Qm;? i?2`2 Bb bQK2 `2b2�`+? 2KTHQvBM;

+QMpQHmiBQM�H M2m`�H M2irQ`Fb U*LLV- 2X;X (98- RjR)X h?2 ?B//2M H�v2`b BM i?2 M2m`�H

M2ib �`2 /2bB;M2/ iQ H2�`M �M/ i`�Mb72` BM7Q`K�iBQM (ky9)X G�i2` /2p2HQTK2Mi Q7 LJh

?�b b22M �TTHB+�iBQM Q7 GQM;@a?Q`i@h2`K@J2KQ`v UGahJV- :�i2/ _2+m``2Mi lMBib

Rd
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SMT (string) Syntax MT
Tree To String 
String To Tree 
Tree To Tree

PBSMT

HieroMT

DependencyMT

Dependency2Str. 
Str.2Dependency

6B;m`2 kXk, aJh #`�M+?2b 7`QK bi`BM; H2p2H iQ i?2 bQT?BbiB+�i2/

U:_lV (9N- 93)X

PM2 �ii`�+iBQM Q7 i?2b2 7Q`Kb Q7 M2m`�H KQ/2HHBM; Bb i?�i i?2v +�M T`Q/m+2 ?B;?2`

~m2M+v i�`;2i H�M;m�;2 QmiTmi +QKT�`2/ iQ i`�/BiBQM�H K2i?Q/b bm+? �b aJhX h?2v

�HbQ ;2i ?B;? b+Q`2b BM �miQK�iB+ 2p�Hm�iBQM +?�HH2M;2 i�bFb 7Q` K2i`B+b bm+? �b

"G1l- J1h1P_- �M/ G1SP_ (RR9- Ryk)- �M/ 2p2M rBi? ?mK�M Dm/;2K2Mi 7`QK

i?2 �MMm�H qJh b?�`2/ i�bFX

h?2`2 �`2 bQK2 /`�r#�+Fb iQ LJh KQ/2Hb BM+Hm/BM; H�+F Q7 �HB;MK2Mi BM7Q`K�@

iBQM #2ir22M bQm`+2 �M/ i�`;2i bB/2- �M/ H2bb i`�MbT�`2M+vX hQ �//`2bb i?2b2- �M

�ii2MiBQM K2+?�MBbK r�b BMi`Q/m+2/ BMiQ i?2 /2+Q/2`- }`bi #v (N) iQ T�v �ii2MiBQM

iQ T�`ib Q7 i?2 bQm`+2 b2Mi2M+2 b2H2+iBp2Hv- BMbi2�/ Q7 i?2 r?QH2 b2Mi2M+2 �Hr�vb-

r?2M i?2 KQ/2H Bb /QBM; i`�MbH�iBQMX h?Bb B/2� Bb bBKBH�` iQ �HB;MK2Mi 7mM+iBQMb

BM aJh �M/ r?�i ?mK�M i`�MbH�iQ`b mbm�HHv /Q r?2M i?2v mM/2`i�F2 � i`�MbH�iBQM

i�bF- �M/ 7QHHQrb i?2 7�+i i?�i 2�`HB2`- �ii2MiBQM K2+?�MBbKb r2`2 �TTHB2/ iQ M2m`�H

M2ib 7Q` BK�;2 T`Q+2bbBM; i�bFb (R8d- 83)X _2+2MiHv- �ii2MiBQM@#�b2/ KQ/2Hb ?�p2

�TT2�`2/ BM KQbi LJh T`QD2+ib- bm+? �b i?2 BMp2biB;�iBQM Q7 ;HQ#�H �ii2MiBQM@#�b2/

�`+?Bi2+im`2b (Rde) �M/ i�`;2i BM7Q`K�iBQM (kR3) 7Q` Tm`2 i2ti LJh- �M/ i?2 2tTHQ@

`�iBQM Q7 JmHiB@KQ/�H LJh (Rk9)X hQ ;2M2`�HBb2 i?2 �ii2MiBQM K2+?�MBbK BM i?2

R3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

bQm`+2 H�M;m�;2 bB/2- � +Qp2`�;2 KQ/2H Bb BMi`Q/m+2/ iQ #�H�M+2 i?2 r2B;?ib Q7 /B7@

72`2Mi T�`ib Q7 b2Mi2M+2b BMiQ LJh #v (ke3- RNj)X G�i2Hv /2p2HQTK2Mi Q7 LJh b�r

i?2 BMi`Q/m+iBQM Q7 i?2 �HHfQMHv �ii2MiBQM #�b2/ KQ/2H h`�Mb7Q`K2` (kdj)X AM �//B@

iBQM- `2b2�`+?2`b �`2 /Bb+mbbBM; ?Qr iQ mb2 � T`2@i`�BM2/ KQ/2H +�HH2/ "1_h (8N)-

i?2 "B/B`2+iBQM�H 1M+Q/2` _2T`2b2Mi�iBQMb 7`QK h`�Mb7Q`K2`b (R8j)X h?Bb Bb b?QrM

BM 6B;m`2 kX9 ǳLJh /2p2HQTK2Mi �M/ #`�M+?2bǴ r?2`2 r2 HBbi QMHv bQK2 b�KTH2

bm#@iQTB+b- rBi? K�Mv biBHH H27i iQ 2tTHQ`2X

aQK2 Q7 i?2 +QKTQM2Mib �M/ bi`�i2;B2b 7`QK aJh �`2 �HbQ p2`v mb27mH BM LJh

K2i?Q/QHQ;B2bX 6Q` BMbi�M+2 #BHBM;m�H T?`�b2 i�#H2 miBHBb�iBQM BM LJh �HB;MK2Mi

r?B+? Bb `272``2/ iQ �b �ii2MiBQM BM LJh UK2MiBQM2/ �#Qp2V- �M/ i?2 bvMi�t i`22

bi`m+im`2 i`�MbH�iBQMX aQK2 i`�/BiBQM�H Jh `2b2�`+? Bbbm2b �`2 i?2 b�K2 Q`

bBKBH�` BM LJh �HbQ- bm+? �b i?2 /Bb�K#B;m�iBQM i�bF �M/ �++m`�i2 i`�MbH�iBQM Q7

+2`i�BM �K#B;mQmb rQ`/b- T?`�b2b �M/ KmHiB@rQ`/ 2tT`2bbBQMb UBM+Hm/BM; K2i�T?Q`-

T`Qp2`# �M/ TQ2iB+ 2tT`2bbBQMV- �M/ i?2 �//`2bbBM; Q7 mMb22M Q` `�`2 rQ`/b i`�Mb@

H�iBQMX

Parallel corpora Trainer 
Neural networks

Encoding

Source text

Decoder, NNs

Encoder, NNs

RNN+

+
Decoding

CNN

+ Attention

Learned 
Model

MT outputs

6B;m`2 kXj, LJh +QKTQM2Mib

RN
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NMT Linguistic structure 
& Knowledge

Learning model

Semantics & 
Disambiguation 

MWE methodology 
Dictionary usage 
Bilingual phase 

table 
…

Attention

Coverage

All attention 
(Transformer, 2017)

BERT (2018google)

Pretraining 
lang. model

+

Bi-direc. RNN

Bi-direc. RNN

+

+

Tree2string 
Eriguchi et al.16ACL
String2tree 
Aharoni&Goldberg17
ACL
… 
Tree2Tree? 
T2T NN program 
Translation
Chen et al.2018ICLR

Dependency 
Wu et al. 2017IJCAI

. 

. 

.

6B;m`2 kX9, LJh /2p2HQTK2Mi �M/ #`�M+?2b, Jq1b BM i?2 b2K�MiB+ b2+iQ`X

GBM;mBbiB+ ai`m+im`2 rBi?BM LJh

aBKBH�` iQ aJh- `2b2�`+?2`b ?�p2 T`2pBQmbHv i`B2/ iQ BMi2;`�i2 bvMi�t- HBM;mBbiB+

b2Mi2M+2 bi`m+im`2 �M/ FMQrH2/;2 BMiQ LJh bvbi2KbX h?2`2 ?�p2 #22M 2tTHQ`�iBQMb

Q7 h`22@iQ@bi`BM; (dk- Re8)- ai`BM;@iQ@h`22 (R- k3k)- �M/ /2T2M/2M+v bi`m+im`2 LJh

(k3d) r?B+? �TTHB2/ /2T2M/2M+v U6B;m`2 kX8V iQ i?2 bQm`+2 bB/2X PM2 `2K�BMBM; QT2M

`2b2�`+? iQTB+ 7Q` i?Bb Bb i?2 2tTHQ`�iBQM Q7 i?2 h`22@iQ@h`22 bi`m+im`2 LJh

H2�`MBM; KQ/2H Ub22 6B;m`2 kX9 QM LJh /2p2HQTK2MiVX PM2 +HQb2Hv `2H�i2/ bim/v Bb

(9j) i?�i �TTHB2/ � hkh bi`m+im`2 L2m`�H �ii2MiBQM�H i`�MbH�iBQM KQ/2H 7Q` T`Q;`�K

U+Q/BM; H�M;m�;2V i`�MbH�iBQM i�bFbX

ky



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

6B;m`2 kX8, .2T2M/2M+v 2t�KTH2 BM � *?BM2b2 b2Mi2M+2 rBi? 1M;HBb? i`�MbH�iBQM
7`QK qm 2i �HX kyRd UAC*�AVX

*QKT�`BbQM �KQM; Jh T�`�/B;Kb

aQK2 `2b2�`+? rQ`F r�b +�``B2/ Qmi QM i?2 +QKT�`BbQMb #2ir22M /Bz2`2Mi Jh

T�`�/B;KbX 6Q` BMbi�M+2- (R3) �`;m2/ i?�i QM � +�b2 bim/v Q7 i`�MbH�iBQM [m�HBiv

QM 1M;HBb?@iQ@:2`K�M H�M;m�;2 T�B` mbBM; i?2 /�i� 7`QK AqaGSkyR8- GahJ #�b2/

LJh rBi? �ii2MiBQM KQ/2H T`Q/m+2b i`�MbH�iBQM QmiTmi i?�i BKT`Qp2b rQ`/ Q`/2`

BM TH�+2K2Mi Q7 p2`#b rBi? � H�`;2 rBMMBM; K�`;BM BM +QKT�`BbQM iQ i`�/BiBQM�H S"@

aJh KQ/2HX LJh �HbQ T`Q/m+2/ H2bb KQ`T?QHQ;v �M/ H2tB+�H 2``Q`b i?�M S"aJh

BM +2`i�BM /2;`22bX >Qr2p2`- �b i?2v /Bb+mbb2/- LJh biBHH bi`m;;H2b BM i?2 �bT2+ib

Q7 ?�M/HBM; HQM; b2Mi2M+2b- �b r2HH �b i?2 +Q``2+i `2Q`/2`BM; Q7 ǳT�`iB+mH�` HBM;mBbiB+

+QMbiBim2MibǴ i?�i M22/b � /22T b2K�MiB+ mM/2`bi�M/BM;X

Jh �M/ H�M;m�;2 b2`pB+2 T`QpB/2` UGaSV hBH/2 �HbQ K�/2 +QKT�`�iBp2 2p�Hm�iBQM

Q7 i?2B` BM@?Qmb2 #mBHi aJh pb LJh dX lbBM; T`Q72bbBQM�H i`�MbH�iQ`b- i?2B` 2p�Hm@

�iBQM `2bmHib +�``B2/ Qmi QM "�HiB+ H�M;m�;2b bm+? �b 1L↔Go �M/ 1L↔1h b?Qr

i?�i LJh bvbi2K T`Q/m+2b KQ`2 ~m2Mi QmiTmib- �M/ ?�M/H2b #2ii2` rQ`/ Q`/2`BM;

�M/ ǳKQ`T?QHQ;v- bvMi�t �M/ �;`22K2MibǴ BM +QKT�`BbQM iQ aJhX

aBKBH�` }M/BM;b QM i?2 bi`2M;i? Q7 LJh r�b `2TQ`i2/ #v (jN) BM �M 2/m+�iBQM�H

/QK�BM UQM 1G- .1- Sh- _lV i?�i LJh T`Q/m+2/ #2ii2` `2bmHib `2;�`/BM; ~m2M+v-

2``Q`@ivT2 K�`FmT- �M/ TQbi@2/BiBM; 2zQ`iX >Qr2p2`- i?2 �mi?Q`b K2MiBQM2/ i?�i

i?2 LJh bvbi2Kb i?2v mb2/ /B/ MQi b?Qr Km+? BKT`Qp2K2Mi QM �/2[m�+v H2p2H �b

r2HH �b /Q+mK2Mi@H2p2H Jh T2`7Q`K�M+2- BM +QKT�`BbQM iQ S"aJhX

*QMi`�`BHv iQ i?2 }M/BM;b 7`QK hBH/2- i?2 2tT2`BK2Mi�H 2p�Hm�iBQM +�``B2/ Qmi QM
d?iiTb,ffrrrXiBH/2X+QKf�#QmifM2rbfjRe H�bi pBbBi kykRXLQpXjyi?

kR
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:2`K�M@iQ@6`2M+? #v (kyk)- b?Qr2/ i?�i LJh T`Q/m+2/ QmiTmib rBi? H2bb �;`22K2Mi

QM /Bz2`2M+2b iQ #2 +Q``2+i2/- BM +QKT�`BbQM iQ aJh- mbBM; +mbiQKBb2/ Jh bvbi2Kb

7Q` arBbb SQbiǶb H�M;m�;2 b2`pB+2X h?2v BM/B+�i2 i?�i LJh ?�p2 i?2 �#BHBiv Q7

T`Q/m+BM; +Q``2+i T�`�T?`�b2b- i?mb "G1l Bb MQi �/2[m�i2 7Q` LJh 2p�Hm�iBQM /m2

iQ Bib bi`B+i M@;`�K K�i+?BM; K2+?�MBbKX

aBKBH�` }M/BM;b iQ (jN) QM i?2 /`�r#�+Fb Q7 LJh r�b `2TQ`i2/ BM (ke3) �M/ (k3R)

i?�i r?BH2 LJh bvbi2Kb K�/2 ;`2�i T`Q;`2bb BM ~m2M+v- i?2v T`Q/m+2/ BM�/2[m�i2

i`�MbH�iBQMbX AM i?Bb i?2bBb UH�i2` +?�Ti2`bV r2 rBHH K�F2 +QMi`B#miBQM BM i?2 �/2[m�+v

H2p2H T2`7Q`K�M+2 Q7 LJh bvbi2KbX

Pi?2` `2b2�`+? rQ`F 7`QK +QMi`QHH2/ H�M;m�;2 bim/v #v J�`xQmF 2i �HX (RNy) +�`@

`B2/ Qmi i?2 2z2+iBp2M2bb �M�HvbBb Q7 T`2@2/BiBM;f+QMi`QHH2/ H�M;m�;2 ;Bp2M /Bz2`2Mi

Jh T�`�/B;Kb QM :2`K�M@iQ@1M;HBb?X *QMi`QHH2/ UM�im`�HV H�M;m�;2b U*LGV �TTHv

bQK2 HBKBi�iBQMb QM M�im`�H H�M;m�;2b- bm+? �b `2bi`B+iBQMb QM pQ+�#mH�`v- ;`�K@

K�`- �M/ b2K�MiB+bX h?2b2 `2bi`B+iBQMb �`2 2tT2+i2/ iQ K�F2 i?2 H�M;m�;2 2�bB2` 7Q`

+QKTmi�iBQM�H KQ/2Hb iQ �M�Hvb2 i?2 i2ti 7Q` �TTHB+�iBQMb bm+? �b Jh- FMQrH2/;2

`2T`2b2Mi�iBQM- mb2` mM/2`bi�M/�#BHBiv- 2i+X (Rej- ked- ke)X 3 AM i?2 +QKT�`BbQM

rQ`F #v (RNy)- MBM2 BM/BpB/m�H *LG `mH2b �`2 �TTHB2/ /m`BM; i?2 2t�KBM�iBQMb- 2X;X

�pQB/BM; T�`iB+BTB�H +QMbi`m+iBQMb UT�FV- �pQB/BM; T�bbBp2b UT�bV- �pQB/BM; HB;?i@p2`#

+QMbi`m+iBQM U7p;V- �M/ H�M;m�;2 bT2+B}+ `mH2b QM :2`K�M �pQB/BM; i?2 +QMbi`m+@

iBQM b2BM Y xm Y BM}MBiBp2 U+QKT�`�#H2 iQ i?2 bi`m+im`2 iQ #2YiQY#�b2 BM}MBiBp2V-

2i+X h?2B` 2tT2`BK2Mi�H rQ`F b?Qrb i?�i *LG `mH2b TQbBiBp2Hv �z2+i `mH2@#�b2/-

bi�iBbiB+�H- �M/ ?v#`B/ Jh bvbi2Kb- #mi MQi i?2 LJh �`+?Bi2+im`2- r?2`2 i?2 LJh

bvbi2K +QMbBbi2MiHv vB2H/b #2ii2` QmiTmib i?�M r?2M mbBM; Qi?2` KQ/2Hb #Qi? #27Q`2

�M/ �7i2` �TTHvBM; *LG `mH2bX h?2 �mi?Q`b bm;;2bi i?�i LJh Qz2`b � T`QKBbBM;

bQHmiBQM *LG `mH2b �`2 MQ HQM;2` `2[mB`2/ 7`QK i?2 �bT2+i Q7 BKT`QpBM; Jh QmiTmi

(R3N)X >Qr2p2`- i?Bb }M/BM; K�v #2 H�M;m�;2 bT2+B}+ Q` /�i� /2T2M/2MiX

6Q` `mH2@#�b2/- 2t�KTH2@#�b2/ �M/ bi�iBbiB+�H T?`�b2 #�b2/ Jh- `2b2�`+?2`b #`QF2

3h?2`2 ?�b #22M � `2;mH�` rQ`Fb?QT b2`B2b bBM+2 kyy3 rBi? i?2 H�i2bi 2p2Mi ?2H/ BM kykR ?iiT,
ffrrrXbB;+MHXQ`;f+MHkykyX?iKH HQ+�i2/ BM �Kbi2`/�K- i?2 L2i?2`H�M/b- +�HH2/ i?2 di? *LG
rQ`Fb?QTX

kk
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

mT i?2 b2Mi2M+2b- �M/ i`B2/ iQ �//`2bb i?2 Jh QmiTmi �b � +QKT�`BbQM iQ r?�i � ?m@

K�M rQmH/ /Q- T�`i@#v@T�`i Q7 b2Mi2M+2bX h?Bb Bb /Bz2`2Mi iQ 2�`HB2` Jh 2p�Hm�iBQM

r?2`2 LJh i`2�i2/ b2Mi2M+2b �b � r?QH2 �M/ 2M+Q/2/ 2MiB`2 b2Mi2M+2 BM7Q`K�iBQMX

1p2M i?Qm;?- H�i2`- r?2M `2b2�`+?2`b i`B2/ iQ BKT`Qp2 LJh- i?2v �//2/ HBM;mBbiB@

+�HHv KQiBp�i2/ 72�im`2b- bm+? �b �ii2MiBQM f T?`�b2 �HB;MK2Mi K2+?�MBbK- T?`�b2

i�#H2 2M?�M+2/ LJh- /B+iBQM�`v mb�;2- 2i+X �M/ �HbQ i`B2/ iQ T2`7Q`K 2tTH�BM�#H2

LJh 2X;X LJh H2�`MBM; `2T`2b2Mi�iBQMb Q7 KB//H2 H�v2` T2`7Q`K�M+2bX G2�`MBM;

i?2 KQbi i`�MbT�`2Mi `2T`2b2Mi�iBQM Bb biBHH �M QM;QBM; iQTB+ Q7 BMp2biB;�iBQMX

kXRXk amKK�`v

1p2M i?Qm;? i?2 i`�MbH�iBQM [m�HBiv Q7 Jh KQ/2Hb ?�b BKT`Qp2/ ?m;2Hv- 7`QK MQM@

b2Mb2 iQ K�FBM;@b2Mb2- �M/ 2p2M iQ ǳ�HKQbi +Q``2+iǴ BM +2`i�BM bBim�iBQMb- /QK�BMb

�M/ H�M;m�;2 T�B`b- Jh KQ/2Hb +QMiBMm2 iQ #2 +`BiB+Bb2/ BM `2H�iBQM iQ p�`BQmb Bbbm2b-

bm+? �b i?2B` �/2[m�+v H2p2H- i?2B` ~m2M+v H2p2H- �M/ bivHBb�iBQM (k3N- RRN- R83)X �/2@

[m�+v `2~2+ib ?Qr Km+? Q7 i?2 Q`B;BM�H b2Mi2M+2 K2�MBM; ?�b `2K�BM2/ Q` Bb `2~2+i2/

BM i?2 +�M/B/�i2 i`�MbH�iBQM- ~m2M+v `2~2+ib ?Qr ~m2Mi �M/ M�im`�H i?2 +�M/B/�i2

i`�MbH�iBQM bQmM/b- �M/ bivHBb�iBQM `272`b iQ r?2i?2` i?2 +�M/B/�i2 i`�MbH�iBQM Bb BM

� +Q``2+i bivH2 �++Q`/BM; iQ i?2 bQm`+2 i2ti �M/ i?2 +QMi2ti- Q` B7 Bi +`2�i2b Bib QrM

bivH2b Q` 72�im`2b Ui`�MbH�iBQM2b2 (R9N- kjj- Nk)VX S`Q72bbBQM�H i`�MbH�iQ`b r?Q mb2

Jh bvbi2Kb �M/ T2`7Q`K TQbi@2/BiBM; �HbQ +QKTH�BM �#Qmi `2bi`B+iBQMb Q7 +`2�iBpBiv

BM Jh QmiTmi- #2BM; ǳi`�TT2/ #v JhǴ- �M/ T`QpB/2 +QMbi�Mi M2;�iBp2 722/#�+F (kN-

R93)X AM i?2 M2ti b2+iBQM- r2 T`2b2Mi � bvbi2K�iB+ `2pB2r QM i?2 2p�Hm�iBQM Q7 Jh

bvbi2Kb �M/ i?2B` QmiTmiX

kXk Jh 1p�Hm�iBQM J2i?Q/QHQ;B2b

AM i?Bb b2+iBQM- r2 T`2b2Mi � bm`p2v Q7 rQ`F Tm#HBb?2/ QM p�`BQmb Jh 2p�Hm�iBQM

K2i?Q/QHQ;B2bX h?Bb +Qp2`b i?2 #�+F;`QmM/ FMQrH2/;2- ?mK�M 2p�Hm�iBQM K2i?Q/b-

�miQK�iB+ 2p�Hm�iBQM K2i?Q/b- [m�HBiv 2biBK�iBQM `2b2�`+?- �M/ K2i�@2p�Hm�iBQM Q7

kj



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

i?2 2p�Hm�iBQM K2i?Q/bX q2 rBHH T`2b2Mi i?2 mb�;2 Q7 Jq1b BM Jh 2p�Hm�iBQM BM

i?2 b2K�MiB+ �bT2+ib Q7 �miQK�iB+ K2i?Q/bX q2 �HbQ BMi`Q/m+2 Qm` QrM +QMi`B#miBQM

BM �miQK�iB+ 2p�Hm�iBQMb- BM+Hm/BM; G1SP_- MG1SP_- ?G1SP_- >SS_- �M/ +mb?@

G1SP_ KQ/2Hb BM /Bz2`2Mi bm#@+�i2;Q`B2bX .2`BpBM; 7`QK i?2 /`�r#�+Fb Q7 +m``2Mi

Jh 2p�Hm�iBQM K2i?Q/QHQ;B2b- r2 rBHH T`QTQb2 Qm` M2r 2p�Hm�iBQM K2i?Q/QHQ;v BM

i?2 H�i2` +?�Ti2` U*?�Ti2` 8VX

kXkXR "�+F;`QmM/

J�+?BM2 i`�MbH�iBQM UJhV ?�b #22M QM2 Q7 i?2 K�BM `2b2�`+? iQTB+b BM +QKTmi�iBQM�H

HBM;mBbiB+b U*GV �M/ M�im`�H H�M;m�;2 T`Q+2bbBM; ULGSV- �M/ ?�b BM~m2M+2/ �M/ #22M

BM~m2M+2/ #v b2p2`�H Qi?2` H�M;m�;2 T`Q+2bbBM; i�bFb bm+? �b T�`bBM; �M/ H�M;m�;2

KQ/2HHBM;X ai�`iBM; 7`QK `mH2@#�b2/ K2i?Q/b iQ 2t�KTH2@#�b2/- �M/ i?2M bi�iBbiB+�H

K2i?Q/b (kd- kyN- 99- R9k)- iQ i?2 +m``2Mi T�`�/B;K Q7 M2m`�H M2irQ`F bi`m+im`2b (98-

RkN- kdj- R8j)- Jh [m�HBiv +QMiBMm2 iQ BKT`Qp2X >Qr2p2`- �b Jh �M/ i`�MbH�iBQM

[m�HBiv �bb2bbK2Mi UhZ�V `2b2�`+?2`b `2TQ`i- Jh QmiTmib �`2 biBHH 7�` 7`QK `2�+?BM;

?mK�M T�`Biv (R8N- R83- Ry3) �b K2�bm`2/ #v Jh �bb2bbK2MiX h?mb r2 +�M b22 i?�i

Jh [m�HBiv �bb2bbK2Mi Bb �M BKTQ`i�Mi T�`i Q7 Jh `2b2�`+? Bib2H7- �M/ �HbQ 7Q`

2Mbm`BM; i?2 [m�HBiv Q7 /QrMbi`2�K �TTHB+�iBQMbX hZ� `2K�BMb � +?�HH2M;BM; �M/

/B{+mHi i�bF #2+�mb2 Q7 i?2 `B+?M2bb- p�`B2iv- �M/ �K#B;mBiv Q7 M�im`�H H�M;m�;2

Bib2H7- 2X;X i?2 b�K2 +QM+2Ti +�M #2 2tT`2bb2/ BM /Bz2`2Mi rQ`/ bi`m+im`2b �M/

T�ii2`Mb BM /Bz2`2Mi H�M;m�;2b- 2p2M BMbB/2 QM2 H�M;m�;2 (e)X

AM i?Bb b2+iBQM- r2 BMi`Q/m+2 ?mK�M Dm/;2K2Mi �M/ 2p�Hm�iBQM U>C1V +`Bi2`B�

i?�i ?�p2 #22M mb2/ BM bi�M/�`/ BMi2`M�iBQM�H b?�`2/ Jh i�bFb �M/ KQ`2 #`Q�/HvX

q2 i?2M BMi`Q/m+2 �miQK�i2/ hZ� K2i?Q/b- BM+Hm/BM; i?2 �miQK�iB+ 2p�Hm�iBQM

K2i`B+b i?�i r2`2 T`QTQb2/ BMbB/2 i?2b2 b?�`2/ i�bFb �M/ #2vQM/X

_2;�`/BM; >mK�M �bb2bbK2Mi U>�V- r2 +�i2;Q`Bb2 i?2b2 BMiQ i`�/BiBQM�H �M/

�/p�M+2/ b2ib Q7 K2i?Q/b- rBi? i?2 }`bi b2i BM+Hm/BM; BMi2HHB;B#BHBiv- }/2HBiv- ~m2M+v-

�/2[m�+v- �M/ +QKT`2?2MbBQM- �M/ i?2 b2+QM/ b2i BM+Hm/BM; i�bF@Q`B2Mi2/- 2ti2M/2/

+`Bi2`B�- miBHBbBM; TQbi@2/BiBM;- b2;K2Mi `�MFBM;- +`Qr/ bQm`+2 BMi2HHB;2M+2 U/B`2+i �b@

k9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

b2bbK2MiV- �M/ `2pBbBiBM; i`�/BiBQM�H +`Bi2`B�X _2;�`/BM; �miQK�i2/ hZ� K2i?Q/b-

r2 T`2b2Mi i?2 i`�/BiBQM�H K2i`B+b T�`�/B;K i?�i `2HB2b QM `272`2M+2 i`�MbH�iBQMb �M/

i?2 KQ`2 `2+2Mi [m�HBiv 2biBK�iBQM T�`�/B;K i?�i Bb `272`2M+2@7`22X q2 `272` iQ 6B;@

m`2 kXR 7Q` � /B�;`�K /2KQMbi`�iBM; i?Bb /Bz2`2M+2X q2 +H�bbB7v K2i`B+b BMiQ i?`22

+�i2;Q`B2b, bBKTH2 M@;`�K #�b2/ rQ`/ bm`7�+2 K�i+?BM;- /22T2` HBM;mBbiB+ 72�im`2

BMi2;`�iBQM bm+? �b bvMi�t �M/ b2K�MiB+b- �M/ /22T H2�`MBM; U.GV KQ/2Hb- rBi? i?2

}`bi irQ `2;�`/2/ �b i`�/BiBQM�H �M/ i?2 H�bi QM2 `2;�`/2/ �b �/p�M+2/- /m2 iQ i?2

`2+2Mi �TT2�`�M+2 Q7 .G KQ/2Hb 7Q` LGSX q2 7m`i?2` /BpB/2 2�+? Q7 i?2b2 i?`22 +�i@

2;Q`B2b BMiQ bm#@#`�M+?2b- 2�+? rBi? � /Bz2`2Mi 7Q+mbX P7 +Qm`b2- i?Bb +H�bbB}+�iBQM

/Q2b MQi ?�p2 +H2�` #QmM/�`B2bX 6Q` BMbi�M+2 bQK2 �miQK�i2/ K2i`B+b BMpQHp2 #Qi?

M@;`�K rQ`/ bm`7�+2 bBKBH�`Biv �M/ HBM;mBbiB+ 72�im`2bX

q2 `272` iQ 6B;m`2 RXR 7Q` i?2 BMi2`T`2i�iBQM Q7 /Bz2`2Mi 2p�Hm�iBQM T�`�/B;KbX

6Q` BMbi�M+2b i?2 +QK#BM�iBQM Q7 UbQm`+2- `272`2M+2- QmiTmiV i`BTH2i 7Q` >mK�M 1p�H@

m�iBQM- i?2 UbQm`+2- QmiTmiV b2i 7Q` >1 �M/ Zm�HBiv 1biBK�iBQM- �M/ i?2 U`272`2M+2-

QmiTmiV b2i 7Q` >1 �M/ J2i`B+bX 6BM�HHv- �i i?2 2M/- r2 BMi`Q/m+2 �M 2p�Hm�iBQM

K2i?Q/QHQ;v 7Q` 2p�Hm�iBQM K2i?Q/b- BX2X K2i�@2p�Hm�iBQM- QM #Qi? ?mK�M �M/

�miQK�iB+ 2p�Hm�iBQMbX

_2H�i2/ J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM am`p2vb

� bvbi2K�iB+ bm`p2v Q7 rQ`F 7Q+mbBM; QM Jh 2``Q` +H�bbB}+�iBQMb mT iQ kyy8- 7`QK

i`�MbH�iBQM i2�+?BM; �M/ i`�MbH�iBQM BM/mbi`v #�+F;`QmM/- Bb `2TQ`i2/ BM (k9j)X h?Bb

Bb QM2 Q7 i?2 2�`HB2bi �ii2KTib iQ +�``v Qmi � bvbi2K�iB+ `2pB2r Q7 rQ`F QM Jh 2p�Hm@

�iBQM- �M/ Qz2`2/ pB2r TQBMib 7`QK i?2 i`�MbH�iQ` #�+F;`QmM/X AM � `2b2�`+? T`QD2+i

`2TQ`i 7`QK i?2 1m`QJ�i`Bt T`QD2+i (d9)- `2b2�`+?2`b }`bi ;�p2 �M BMi`Q/m+iBQM BMiQ

Jh ?BbiQ`v �M/ i?2M i?2v BMi`Q/m+2/ ?mK�M 2p�Hm�iBQM Q7 Jh �M/ Q#D2+iBp2 2p�H@

m�iBQM Q7 Jh �b irQ K�BM b2+iBQMb Q7 i?2 rQ`FX 6BM�HHv- i?2v BMi`Q/m+2/ � HBbi Q7

TQTmH�` 2p�Hm�iBQM K2�bm`2b �i i?�i iBK2 BM+Hm/BM; q1_- a1_- *.1_- s@a+Q`2-

.@b+Q`2- LAah- _1.- A1_ �M/ h1_ 2i+X- mT iQ kyydX

a?Q`iHv �7i2`r�`/b BM �MQi?2` .�_S� :�G1 T`QD2+i `2TQ`i (e8)- `2b2�`+?2`b

k8



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

}`bi BMi`Q/m+2/ i?2 �miQK�iB+ �M/ b2KB@�miQK�iB+ Jh 2p�Hm�iBQM K2�bm`2b- �M/

i?2 i�bF �M/ ?mK�M BM HQQT K2�bm`2bX h?2v i?2M ;�p2 � /2b+`BTiBQM Q7 i?2 Jh

K2i`QHQ;v mb2/ BM i?2 :�G1 T`Q;`�K- r?B+? 7Q+mb2b QM i?2 >h1_ K2i`B+ �b i?2

bi�M/�`/ K2i?Q/ mb2/ BM :�G1X 6BM�HHv- i?2v +QKT�`2/ bQK2 �miQK�iB+ K2i`B+b

�M/ 2tTHQ`2/ bQK2 Qi?2` mb�;2b Q7 i?2 K2i`B+- bm+? �b QTiBKBb�iBQM BM Jh T�`�K2i2`

i`�BMBM;X

AM �M 2ti2M/2/ BMpBi2/ i�HF- Jà`[m2x (R38) BMi`Q/m+2/ i?2 �bBv� QMHBM2 BMi2`7�+2

/2p2HQT2/ #v i?2B` BMbiBimi2 7Q` Jh QmiTmi 2``Q` �M�HvbBb- r?2`2 i?2v �HbQ #`B2~v

K2MiBQM2/ i?2 Jh 2p�Hm�iBQM /2p2HQTK2Mib Q7 H2tB+�H K2�bm`2b �M/ HBM;mBbiB+�HHv

KQiBp�i2/ K2�bm`2b- �M/ TQBMi2/ Qmi i?2 +?�HH2M;2b BM i?2 [m�HBiv 2biBK�iBQM i�bFX

h?2 rQ`F BM i?Bb i?2bBb /Bz2`b 7`QK 2tBbiBM; bm`p2v rQ`Fb #v BMi`Q/m+BM; `2+2Mi

/2p2HQTK2Mib BM Jh 2p�Hm�iBQM K2�bm`2b- i?2 /Bz2`2Mi +H�bbB}+�iBQMb 7`QK K�Mm�H

iQ �miQK�iB+ 2p�Hm�iBQM K2i?Q/QHQ;B2b- i?2 BMi`Q/m+iBQM Q7 KQ`2 `2+2MiHv /2p2HQT2/

[m�HBiv 2biBK�iBQM UZ1V i�bFb- i?2 K2i�@2p�Hm�iBQM K2i?Q/b U2p�Hm�iBM; i?2 2p�Hm@

�iBQMbV- �M/ i?2 +QM+Bb2 T`2b2Mi�iBQM Q7 i?2b2 +QM+2TibX

kXkXk >mK�M 1p�Hm�iBQM J2i?Q/b

AM i?Bb b2+iBQM r2 BMi`Q/m+2 ?mK�M Dm/;2K2Mi K2i?Q/b 7Q` Jh 2p�Hm�iBQM- �b `2@

~2+i2/ BM 6B;m`2 kXeX h?Bb +�i2;Q`Bb2b ?mK�M 2p�Hm�iBQM K2i?Q/b �b h`�/BiBQM�H

�M/ �/p�M+2/X q2 #2;BM Qm` /2b+`BTiBQM rBi? i?2 i`�/BiBQM�H >1 K2i?Q/b- r?2`2

r2 BMi`Q/m+2 i?2 72�im`2b Q7 AMi2HHB;B#BHBiv �M/ 6B/2HBivc 6Hm2M+v- �/2[m�+v �M/

*QKT`2?2MbBQMc �M/ 7m`i?2` /2p2HQTK2MibX

AMi2HHB;B#BHBiv �M/ 6B/2HBiv

h?2 2�`HB2bi ?mK�M �bb2bbK2Mi K2i?Q/b 7Q` Jh +�M #2 i`�+2/ #�+F iQ �`QmM/ RNeeX

h?2v BM+Hm/2 i?2 BMi2HHB;B#BHBiv �M/ }/2HBiv mb2/ #v i?2 �miQK�iB+ H�M;m�;2 T`Q@

+2bbBM; �/pBbQ`v +QKKBii22 U�GS�*V (j3)X h?2 `2[mB`2K2Mi i?�i � i`�MbH�iBQM Bb

BMi2HHB;B#H2 K2�Mb i?�i- �b 7�` �b TQbbB#H2- i?2 i`�MbH�iBQM b?QmH/ `2�/ HBF2 MQ`K�H-

r2HH@2/Bi2/ T`Qb2- �M/ #2 `2�/BHv mM/2`bi�M/�#H2 BM i?2 b�K2 r�v i?�i bm+? � i`�Mb@

ke



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Human Assessment Methods

Traditional Advanced

further development
fluency, adequacy, comprehension

Intelligibility and fidelity

revisiting traditional criteria
crowd source intelligence

segment ranking

utilizing post-editing

extended criteria

task oriented

6B;m`2 kXe, *H�bbB}+�iBQM Q7 >mK�M �bb2bbK2Mi J2i?Q/b

H�iBQM rQmH/ #2 mM/2`bi�M/�#H2 B7 Q`B;BM�HHv +QKTQb2/ BM i?2 i`�MbH�iBQM H�M;m�;2X

h?2 `2[mB`2K2Mi i?�i � i`�MbH�iBQM Bb Q7 ?B;? }/2HBiv Q` �++m`�+v BM+Hm/2b i?2 `2[mB`2@

K2Mi i?�i i?2 i`�MbH�iBQM b?QmH/- �b HBiiH2 �b TQbbB#H2- irBbi- /BbiQ`i- Q` +QMi`Qp2`i

i?2 K2�MBM; BMi2M/2/ #v i?2 Q`B;BM�HX

6Hm2M+v- �/2[m�+v �M/ *QKT`2?2MbBQM

AM i?2 RNNyb- i?2 �/p�M+2/ _2b2�`+? S`QD2+ib �;2M+v U�_S�V +`2�i2/ � K2i?Q/@

QHQ;v iQ 2p�Hm�i2 Jh bvbi2Kb mbBM; �/2[m�+v- ~m2M+v �M/ +QKT`2?2MbBQM Q7 Jh

QmiTmi (8y)- r?B+? r�b bm#b2[m2MiHv �/�Ti2/ 7Q` mb2 BM Jh 2p�Hm�iBQM +�KT�B;Mb

BM+Hm/BM; (k39)X

hQ b2i mT i?Bb K2i?Q/QHQ;v- � ?mK�M �bb2bbQ` Bb �bF2/ iQ HQQF �i 2�+? 7`�;K2Mi-

/2HBKBi2/ #v bvMi�+iB+ +QMbiBim2Mib �M/ +QMi�BMBM; bm{+B2Mi BM7Q`K�iBQM- �M/ Dm/;2

Bib �/2[m�+v QM � b+�H2 Q7 R@iQ@8X _2bmHib �`2 +QKTmi2/ #v �p2`�;BM; i?2 Dm/;2K2Mib

Qp2` �HH Q7 i?2 /2+BbBQMb BM i?2 i`�MbH�iBQM b2iX

6Hm2M+v 2p�Hm�iBQM Bb +QKTBH2/ BM i?2 b�K2 K�MM2` �b 7Q` �/2[m�+v 2t+2Ti i?�i

i?2 �bb2bbQ` Bb �bF2/ iQ K�F2 BMimBiBp2 Dm/;2K2Mib QM � b2Mi2M+2@#v@b2Mi2M+2 #�bBb 7Q`

2�+? i`�MbH�iBQMX >mK�M �bb2bbQ`b �`2 �bF2/ iQ /2i2`KBM2 r?2i?2` i?2 i`�MbH�iBQM

kd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Bb ;QQ/ 1M;HBb? rBi?Qmi `272`2M+2 iQ i?2 +Q``2+i i`�MbH�iBQMX 6Hm2M+v 2p�Hm�iBQM

/2i2`KBM2b r?2i?2` � b2Mi2M+2 Bb r2HH@7Q`K2/ �M/ ~m2Mi BM +QMi2tiX

*QKT`2?2MbBQM `2H�i2b iQ ǳAM7Q`K�iBp2M2bbǴ- r?Qb2 Q#D2+iBp2 Bb iQ K2�bm`2 �

bvbi2KǶb �#BHBiv iQ T`Q/m+2 � i`�MbH�iBQM i?�i +QMp2vb bm{+B2Mi BM7Q`K�iBQM- bm+?

i?�i T2QTH2 +�M ;�BM M2+2bb�`v BM7Q`K�iBQM 7`QK BiX h?2 `272`2M+2 b2i Q7 2tT2`i

i`�MbH�iBQMb Bb mb2/ iQ +`2�i2 bBt [m2biBQMb rBi? bBt TQbbB#H2 �Mbr2`b `2bT2+iBp2Hv

BM+Hm/BM;- ǳMQM2 Q7 i?2 �#Qp2Ǵ �M/ ǳ+�MMQi #2 /2i2`KBM2/ǴX

6m`i?2` .2p2HQTK2Mi

AM rQ`F #v "�M;�HQ`2 2i �HX (Rj) i?2 �mi?Q`b +H�bbB}2/ �++m`�+v BMiQ b2p2`�H +�i2@

;Q`B2b- BM+Hm/BM; bBKTH2 bi`BM; �++m`�+v- ;2M2`�iBQM bi`BM; �++m`�+v- �M/ irQ +Q`@

`2bTQM/BM; i`22@#�b2/ �++m`�+vX Pi?2` rQ`F BM (kkN) 7QmM/ � +Q``2H�iBQM #2ir22M

~m2M+v �M/ i?2 MmK#2` Q7 rQ`/b Bi i�F2b iQ /BbiBM;mBb? #2ir22M ?mK�M i`�MbH�iBQM

�M/ Jh QmiTmiX

h?2 GBM;mBbiB+b .�i� *QMbQ`iBmK UG.*V /2bB;M2/ irQ }p2@TQBMi b+�H2b `2T`2b2Mi@

BM; ~m2M+v �M/ �/2[m�+v 7Q` i?2 �MMm�H LAah Jh 2p�Hm�iBQM rQ`Fb?QT U`272``BM;

iQ G.*kyyjhRdV NX h?2 /2p2HQT2/ b+�H2b #2+�K2 � rB/2Hv mb2/ K2i?Q/QHQ;v r?2M

K�Mm�HHv 2p�Hm�iBM; Jh #v �bbB;MBM; p�Hm2bX h?2 }p2 TQBMi b+�H2 7Q` �/2[m�+v

BM/B+�i2b ?Qr Km+? Q7 i?2 K2�MBM; 2tT`2bb2/ BM i?2 `272`2M+2 i`�MbH�iBQM Bb �HbQ

2tT`2bb2/ BM � i`�MbH�iBQM ?vTQi?2bBb U7`QK LQM2 iQ �HHVc i?2 b2+QM/ }p2 TQBMi b+�H2

BM/B+�i2b ?Qr ~m2Mi i?2 i`�MbH�iBQM Bb- BMpQHpBM; #Qi? ;`�KK�iB+�H +Q``2+iM2bb �M/

B/BQK�iB+ rQ`/ +?QB+2b U7`QK AM+QKT`2?2MbB#H2 iQ 6H�rH2bb 1M;HBb?VX

q2 MQr 2t�KBM2 bQK2 Q7 i?2 �/p�M+2/ >1 K2i?Q/b �M/ BMi`Q/m+2, h�bF@

Q`B2Mi2/c 1ti2M/2/ *`Bi2`B�c liBHBbBM; SQbi@2/BiBM;c a2;K2Mi@`�MFBM;c *`Qr/@bQm`+2

AMi2HHB;2M+2c �M/ _2pBbBiBM; h`�/BiBQM�H *`Bi2`B�X

N�`+?Bp2/ /Q+mK2Mi �p�BH�#H2 �i ?iiTb,ff+�i�HQ;XH/+XmT2MMX2/mf/Q+bfG.*kyyjhRd `27X
ǳh`�Mb�bb2bbykXT/7Ǵ

k3
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

h�bF@Q`B2Mi2/

qQ`F #v q?Bi2 �M/ h�vHQ` (k38) /2p2HQT2/ � i�bF@Q`B2Mi2/ 2p�Hm�iBQM K2i?Q/QHQ;v

7Q` C�T�M2b2@iQ@1M;HBb? i`�MbH�iBQM iQ K2�bm`2 Jh bvbi2Kb BM HB;?i Q7 i?2 i�bFb

7Q` r?B+? i?2B` QmiTmi KB;?i #2 mb2/X h?2v b22F iQ �bbQ+B�i2 i?2 /B�;MQbiB+ b+Q`2b

�bbB;M2/ iQ i?2 QmiTmi mb2/ BM i?2 .�_S� U.272Mb2 �/p�M+2/ _2b2�`+? S`QD2+ib

�;2M+vV 2p�Hm�iBQM rBi? � b+�H2 Q7 H�M;m�;2@/2T2M/2Mi i�bFb- bm+? �b b+�MMBM;-

bQ`iBM;- �M/ iQTB+ B/2MiB}+�iBQMX h?2v /2p2HQT2/ �M Jh T`Q}+B2M+v K2i`B+ rBi?

� +Q`Tmb Q7 KmHiBTH2 p�`B�Mib r?B+? �`2 mb�#H2 �b � b2i Q7 +QMi`QHH2/ b�KTH2b 7Q`

mb2` Dm/;2K2MibX h?2 T`BM+BT�H bi2Tb BM+Hm/2 B/2MiB7vBM; i?2 mb2`@T2`7Q`K2/ i2ti@

?�M/HBM; i�bFb- /Bb+Qp2`BM; i?2 Q`/2` Q7 i2ti@?�M/HBM; i�bF iQH2`�M+2- �M�HvbBM; i?2

HBM;mBbiB+ �M/ MQM@HBM;mBbiB+ i`�MbH�iBQM T`Q#H2Kb BM i?2 +Q`Tmb mb2/ BM /2i2`KBMBM;

i�bF iQH2`�M+2- �M/ /2p2HQTBM; � b2i Q7 bQm`+2 H�M;m�;2 T�ii2`Mb r?B+? +Q``2bTQM/

iQ /B�;MQbiB+ i�`;2i T?2MQK2M�X � #`B27 BMi`Q/m+iBQM iQ i�bF@#�b2/ Jh 2p�Hm�iBQM

rQ`F r�b b?QrM BM i?2B` H�i2` rQ`F (ee)X

�MQi?2` i�bF2/@#�b2/ Jh QmiTmi 2p�Hm�iBQM #v i?2 2ti`�+iBQM Q7 i?`22 ivT2b Q7

2H2K2Mib M�K2Hv, r?Q- r?2M- �M/ r?2`2 r�b- BMi`Q/m+2/ BM (kd3)X h?2v �HbQ H�i2`

2ti2M/2/ i?2B` rQ`F BMiQ 2p2Mi mM/2`bi�M/BM; (R88)X

Pm` QrM p2`v `2+2Mi rQ`F QM /2bB;MBM; � i�bF@Q`B2Mi2/ Jh 2p�Hm�iBQM 7`�K2rQ`F

r�b BMi`Q/m+2/ BM (38)- r?B+? r2 M�K2/ �b >PS1 2p�Hm�iBQM K2i`B+X >PS1 Bb

#�b2/ QM T`Q72bbBQM TQbi@2/BiBM; �M/ �MMQi�iBQMb mbBM; 2B;?i T`2@/2}M2/ TQTmH�`

2``Q` ivT2bX h?2 BMBiB�H 2tT2`BK2Mib +�``B2/ Qmi mbBM; 1M;HBb?@iQ@_mbbB�M i`�MbH�iBQM

/B`2+iBQM QM K�`F2iBM; �M/ #mbBM2bb /QK�BM +Q`Tmb /2KQMbi`�i2 i?�i >PS1 Bb p2`v

2z2+iBp2 BM `2~2+iBM; ǳ;QQ/ 2MQm;?Ǵ i`�MbH�iBQM i�bF 2p�Hm�iBQM- �M/ BM +QKT�`BM;

/Bz2`2Mi Jh 2M;BM2b `2;�`/BM; ?Qr Km+? T2`+2Mib Q7 i?2B` QmiTmib 7�HH BMiQ ǳK�DQ`

2``Q`Ǵ- ǳKBMQ` 2``Q`Ǵ- �M/ ǳMQ M22/ iQ +?�M;2Ǵ +�i2;Q`B2bX

1ti2M/2/ *`Bi2`B�

(RjN) 2ti2M/2/ � H�`;2 `�M;2 Q7 K�Mm�H 2p�Hm�iBQM K2i?Q/b 7Q` Jh bvbi2Kb r?B+?-

BM �//BiBQM iQ i?2 2�`HB2` K2MiBQM2/ �++m`�+v- BM+Hm/2, bmBi�#BHBiv- r?2i?2` 2p2M

kN



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�++m`�i2 `2bmHib �`2 bmBi�#H2 BM i?2 T�`iB+mH�` +QMi2ti BM r?B+? i?2 bvbi2K Bb iQ

#2 mb2/c BMi2`QT2`�#BHBiv- r?2i?2` Bi rBHH QT2`�i2 b2�KH2bbHv rBi? Qi?2` bQ7ir�`2 Q`

?�`/r�`2 TH�i7Q`Kbc `2HB�#BHBiv- BX2X- /Q2b MQi #`2�F /QrM Q` i�F2 � HQM; iBK2 iQ ;2i

`mMMBM; �;�BM �7i2` #`2�FBM; /QrMc mb�#BHBiv- 2�bv iQ mM/2`bi�M/ i?2 BMi2`7�+2b- 2�bv

iQ H2�`M �M/ QT2`�i2- �M/ HQQFb r2HHc 2{+B2M+v- r?2M M22/2/- F22T mT rBi? i?2 ~Qr

Q7 /2�Hi /Q+mK2Mibc K�BMi�BM�#BHBiv- #2BM; �#H2 iQ KQ/B7v i?2 bvbi2K BM Q`/2` iQ

�/�Ti Bi iQ T�`iB+mH�` mb2`bc �M/ TQ`i�#BHBiv- QM2 p2`bBQM Q7 � bvbi2K +�M #2 `2TH�+2/

#v � M2r p2`bBQM- #2+�mb2 Jh bvbi2Kb �`2 `�`2Hv bi�iB+ �M/ i2M/ iQ BKT`Qp2 Qp2`

iBK2 �b `2bQm`+2b ;`Qr �M/ #m;b �`2 }t2/X

liBHBbBM; SQbi@2/BiBM;

PM2 �Hi2`M�iBp2 K2i?Q/ iQ �bb2bb Jh [m�HBiv Bb iQ +QKT�`2 i?2 TQbi@2/BiBM; +Q``2+@

iBQM iQ i?2 Q`B;BM�H Jh QmiTmiX h?Bb ivT2 Q7 2p�Hm�iBQM Bb- ?Qr2p2`- iBK2 +QMbmKBM;

�M/ /2T2M/b QM i?2 bFBHHb Q7 i?2 ?mK�M �bb2bbQ` �M/ TQbi@2/BiBM; T2`7Q`K2`X PM2

2t�KTH2 Q7 � K2i`B+ i?�i Bb /2bB;M2/ BM bm+? � K�MM2` Bb i?2 ?mK�M@i�`;2i2/ i`�Mb@

H�iBQM 2/Bi `�i2 U>h1_V (k8R) r?B+? Bb #�b2/ QM i?2 i`�MbH�iBQM 2/Bi `�i2 Uh1_V

K2i`B+ (kRk) mbBM; i?2 MmK#2` Q7 2/BiBM; bi2TbX >2`2- � ?mK�M �bb2bbQ` ?�b iQ }M/

i?2 KBMBKmK MmK#2` Q7 BMb2`iBQMb- /2H2iBQMb- bm#biBimiBQMb- �M/ b?B7ib iQ +QMp2`i

i?2 bvbi2K QmiTmi BMiQ �M �++2Ti�#H2 i`�MbH�iBQMX >h1_ +�H+mH�i2b i?2 KBMBKmK

Q7 2/Bib iQ � M2r i�`;2i2/ `272`2M+2- BX2X i?2 TQbi@2/Bi2/ i`�MbH�iBQMX

>Qr2p2`- Bi Bb MQi +H2�` ?Qr iQ HBMF i?2 MmK#2` Q7 BMb2`iBQM- /2H2iBQM �M/ bm#biB@

imiBQM iQ 2t�+iHv ?Qr ;QQ/ Bb i?2 [m�HBiv Q7 Jh QmiTmiX AM Qm` QrM rQ`F i?�i r2

K2MiBQM2/ BM i?2 i�bF@Q`B2Mi2/ 2p�Hm�iBQM b2+iBQM (38)- r2 /2bB;M2/ >PS1 � ?mK�M@

+2Mi`B+ 2p�Hm�iBQM 7`�K2rQ`F #�b2/ QM T`Q72bbBQM�H TQbi@2/BiBM; �M/ �MMQi�iBQMbX

AM >PS1 2p�Hm�iBQM 7`�K2rQ`F- r2 /2bB;M2/ 2B;?i +QKKQMHv Q++m``BM; 2``Q` ivT2b

BM+Hm/BM; AKT�+i- _2[mB`2/ �/�Ti�iBQM JBbbBM;- h2`KBMQHQ;v- :`�KK�`- JBbi`�Mb@

H�iBQM- aivH2- S`QQ7`2�/BM;- �M/ S`QT2` L�K2 2``Q`X 1�+? 2``Q` ivT2 +�M #2 �bbB;M2/

rBi? /Bz2`2Mi 2``Q` b2p2`Biv b+Q`2b iQ BM/B+�i2 KBMQ` 2``Q` U7`QK R iQ 9V Q` K�DQ` 2`@

`Q` U8YVX SQbi@2/BiBM; �MMQi�iQ`b Dmbi M22/ iQ HQ+�i2 2�+? 2``Q` i?�i i?2v bTQi 7`QK

jy



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

i?2 Jh QmiTmi BMiQ i?2 T`2@/2}M2/ 2``Q` ivT2 �M/ �bbB;M � +Q``2bTQM/BM; b2p2`Biv

b+Q`2X >PS1 ?�b irQ p�`B�Mib �i i?2 KQK2Mi- BM+Hm/BM; b2;K2Mifb2Mi2M+2@H2p2H �M/

rQ`/@H2p2H- r?B+? r2 +�H+mH�i2 ?Qr K�Mv T2`+2Mi Q7 b2;K2Mibfb2Mi2M+2b Q` rQ`/b

7�HH BMiQ /Bz2`2Mi 2``Q` b2p2`Biv H2p2HbX h?2 2tT2`BK2Mib +�``B2/ Qmi mbBM; irQ /B7@

72`2Mi 1M;HBb?@iQ@_mbbB�M Jh 2p�Hm�iBQM i�bFb mbBM; :QQ;H2 Jh- � +mbiQKBb2/ Jh

2M;BM2- �M/ .22TG Jh b?Qr2/ p2`v 2z2+iBp2 2p�Hm�iBQM `2bmHib mbBM; >PS1 7`QK

Jh QmiTmi i`�MbT�`2M+v T2`bT2+iBp2X

a2;K2Mi _�MFBM;

AM i?2 qJh K2i`B+b i�bF- ?mK�M �bb2bbK2Mi #�b2/ QM b2;K2Mi `�MFBM; r�b Q7i2M

mb2/X >mK�M �bb2bbQ`b r2`2 7`2[m2MiHv �bF2/ iQ T`QpB/2 � +QKTH2i2 `�MFBM; Qp2` �HH

i?2 +�M/B/�i2 i`�MbH�iBQMb Q7 i?2 b�K2 bQm`+2 b2;K2Mi (jj)X AM i?2 qJhRj b?�`2/

i�bFb (ky)- }p2 bvbi2Kb r2`2 `�M/QKBb2/ 7Q` i?2 �bb2bbQ` iQ ;Bp2 � `�MF iQ i?2B`

QmiTmiX 1�+? iBK2 i?2 bQm`+2 b2;K2Mi �M/ i?2 `272`2M+2 i`�MbH�iBQM r2`2 T`2b2Mi2/

iQ;2i?2` rBi? i?2 +�M/B/�i2 i`�MbH�iBQMb 7`QK i?2 }p2 bvbi2KbX h?2 �bb2bbQ`b `�MF2/

i?2 bvbi2Kb 7`QK R iQ 8- �HHQrBM; iB2/ b+Q`2bX 6Q` 2�+? `�MFBM;- i?2`2 r�b i?2 TQ@

i2MiB�H iQ T`QpB/2 �b K�Mv �b Ry T�B`rBb2 `2bmHib B7 i?2`2 r2`2 MQ iB2bX h?2 +QHH2+i2/

T�B`rBb2 `�MFBM;b r2`2 i?2M mb2/ iQ �bbB;M � +Q``2bTQM/BM; b+Q`2 iQ 2�+? T�`iB+BT�i@

BM; bvbi2K iQ `2~2+i i?2 [m�HBiv Q7 i?2 �miQK�iB+ i`�MbH�iBQMbX h?2 �bbB;M2/ b+Q`2b

+QmH/ �HbQ #2 mb2/ iQ `2~2+i ?Qr 7`2[m2MiHv � bvbi2K r�b Dm/;2/ iQ #2 #2ii2` Q`

rQ`b2 i?�M Qi?2` bvbi2Kb r?2M i?2v r2`2 +QKT�`2/ QM i?2 b�K2 bQm`+2 b2;K2Mi-

�++Q`/BM; iQ i?2 7QHHQrBM; 7Q`KmH�,

O#2ii2` T�B`rBb2 `�MFBM;
OiQi�H T�B`rBb2 +QKT�`BbQM−OiB2b +QKT�`BbQMb UkXRV

jR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

*`Qr/ aQm`+2/ AMi2HHB;2M+2

qBi? i?2 `2TQ`i2/ p2`v HQr ?mK�M BMi2`@�;`22K2Mi b+Q`2b 7`QK i?2 qJh b2;K2Mi

`�MFBM; i�bF- `2b2�`+?2`b bi�`i2/ iQ �//`2bb i?Bb Bbbm2 #v 2tTHQ`BM; M2r ?mK�M

�bb2bbK2Mi K2i?Q/b- �b r2HH �b b22FBM; `2HB�#H2 �miQK�iB+ K2i`B+b 7Q` b2;K2Mi H2p2H

`�MFBM; (3N)X

(NR) MQi2/ i?�i i?2 HQr2` �;`22K2Mib 7`QK qJh ?mK�M �bb2bbK2Mi KB;?i #2

+�mb2/ T�`iB�HHv #v i?2 BMi2`p�H@H2p2H b+�H2b b2i mT 7Q` i?2 ?mK�M �bb2bbQ` iQ K�F2

� [m�HBiv Dm/;2K2Mi Q7 2�+? b2;K2MiX 6Q` BMbi�M+2- i?2 ?mK�M �bb2bbQ` KB;?i #2

BM � bBim�iBQM r?2`2 M2Bi?2` Q7 i?2 irQ +�i2;Q`B2b i?2v r2`2 7Q`+2/ iQ +?QQb2 Bb

T`272``2/X AM HB;?i Q7 i?Bb `�iBQM�H2- i?2v T`QTQb2/ +QMiBMmQmb K2�bm`2K2Mi b+�H2b

U*JaV 7Q` ?mK�M hZ� mbBM; ~m2M+v +`Bi2`B�X h?Bb r�b BKTH2K2Mi2/ #v BMi`Q@

/m+BM; i?2 +`Qr/@bQm`+BM; TH�i7Q`K �K�xQM J2+?�MB+�H hm`F UJhm`FV- r?B+? ?�b

#22M TQTmH�` BM #Qi? LGS �M/ KmHiBK2/B� `2b2�`+? i�bFb (Rjy)- rBi? bQK2 [m�HBiv

+QMi`QH K2i?Q/b bm+? �b i?2 BMb2`iBQM Q7 #�/@`272`2M+2 �M/ �bF@�;�BM- �M/ bi�iBbiB+�H

bB;MB}+�M+2 i2biBM;X h?Bb K2i?Q/QHQ;v `2TQ`i2/Hv BKT`Qp2/ #Qi? BMi`�@�MMQi�iQ`

�M/ BMi2`@�MMQi�iQ` +QMbBbi2M+vX .2i�BH2/ [m�HBiv +QMi`QH K2i?Q/QHQ;B2b- BM+Hm/BM;

bi�iBbiB+�H bB;MB}+�M+2 i2biBM; r2`2 /Q+mK2Mi2/ BM /B`2+i �bb2bbK2Mi U.�V (Ny- Nk)X

hQ �+?B2p2 #2ii2` ?mK�M 2p�Hm�iBQM- KQpBM; 7`QK +`Qr/@bQm`+2/ .� iQ .� #v

T`Q72bbBQM�H HBM;mBbib r�b BKTH2K2Mi2/ BM bQK2 p2`v `2+2Mi b?�`2/ i�bFb- 2X;X qJh@

Z1kyky (k89)- rBi? i?2 2tT2+i�iBQM i?�i i?Bb rBHH T`Q/m+2 KQ`2 `2HB�#H2 `272`2M+2

b+Q`2b �M/ `�MFBM;b- #mi i?2v QMHv BKTH2K2Mi2/ i?Bb 7Q` � bK�HH MmK#2` Q7 H�M;m�;2

T�B`b /m2 iQ i?2 ?B;? +Qbi Q7 i?2 K�Mm�H �bb2bbK2MiX

_2pBbBiBM; h`�/BiBQM�H *`Bi2`B�

h?2`2 ?�b #22M bQK2 +`BiB+BbK Q7 i?2 i`�/BiBQM�H ?mK�M hZ� K2i?Q/b #2+�mb2 i?2v

7�BH iQ `2~2+i `2�H T`Q#H2Kb BM i`�MbH�iBQM #v �bbB;MBM; b+Q`2b �M/ `�MFBM; b2p2`�H

+�M/B/�i2b 7`QK i?2 b�K2 bQm`+2 (kkk)X AMbi2�/- (kkk) /2bB;M2/ � M2r K2i?Q/QHQ;v

#v �bFBM; ?mK�M �bb2bbQ`b iQ K�`F �HH T`Q#H2K�iB+ T�`ib Q7 +�M/B/�i2 i`�MbH�iBQMb-

2Bi?2` rQ`/b- T?`�b2b- Q` b2Mi2M+2bX hrQ [m2biBQMb i?�i r2`2 ivTB+�HHv �bF2/ Q7 i?2

jk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�bb2bbQ`b `2H�i2/ iQ +QKT`2?2MbB#BHBiv �M/ �/2[m�+vX h?2 }`bi +`Bi2`BQM +QMbB/2`b

r?2i?2` i?2 i`�MbH�iBQM Bb mM/2`bi�M/�#H2- Q` mM/2`bi�M/�#H2 #mi rBi? 2``Q`bc i?2

b2+QM/ +`Bi2`BQM K2�bm`2b B7 i?2 +�M/B/�i2 i`�MbH�iBQM ?�b /Bz2`2Mi K2�MBM; iQ i?2

Q`B;BM�H i2ti- Q` K�BMi�BMb i?2 K2�MBM; #mi rBi? 2``Q`bX "Qi? +`Bi2`B� i�F2 BMiQ

�++QmMi r?2i?2` T�`ib Q7 i?2 Q`B;BM�H i2ti �`2 KBbbBM; BM i`�MbH�iBQMX lM/2` � bBKBH�`

2tT2`BK2Mi�H b2imT- (kkj) �HbQ bmKK�`Bb2/ i?2 KQbi 7`2[m2Mi 2``Q` ivT2b i?�i i?2

�MMQi�iQ`b `2+Q;MBb2/ �b KBbH2�/BM; i`�MbH�iBQMbX

kXkXj �miQK�iB+ 1p�Hm�iBQMb Q7 Jh

�b bi�i2/ #v i?2 aQ+B2iv Q7 �miQKQiBp2 1M;BM22`b Ua�1V BM kyyR r?2M i?2v bi�`i2/

iQ /2bB;M �M �miQK�iB+ `2HB�#H2 2p�Hm�iBQM KQ/2H Ua�1 K2i`B+V #v ?B;?HB;?iBM; 2``Q`

+�i2;Q`B2b rBi? /Bz2`2Mi r2B;?ib- ǳ*QMbBbi2Mi mb2 Q7 � K2i`B+ �+`Qbb i?2 BM/mbi`v rBHH

�HHQr iB;?i2` +QMi`QH Q7 i`�MbH�iBQM [m�HBivX h?2 `BbFb Q7 HQr@[m�HBiv i`�MbH�iBQMb Q7

b2`pB+2 BM7Q`K�iBQM BM+Hm/2 2`QbBQM Q7 +mbiQK2` +QM}/2M+2- ?B;?2` r�``�Miv +Qbib-

�M/ U�i �M 2ti`2K2V /�K�;2 iQ p2?B+H2b Q` BMDm`v iQ T2QTH2XǴ Ry

J�Mm�H 2p�Hm�iBQM bmz2`b bQK2 /Bb�/p�Mi�;2b bm+? �b i?2 7�+i i?�i Bi Bb iBK2@

+QMbmKBM;- 2tT2MbBp2- MQi imM�#H2- MQi `2T`Q/m+B#H2- ?�b bm#D2+iBp2 +?�`�+i2`BbiB+b-

�M/ Q7i2M b?Qrb HQr �;`22K2Mi H2p2HbX .m2 iQ i?2b2 �bT2+ib- �miQK�iB+ 2p�Hm�iBQM

K2i`B+b ?�p2 #22M rB/2Hv mb2/ 7Q` JhX hvTB+�HHv- i?2b2 +QKT�`2 i?2 QmiTmi Q7

Jh bvbi2Kb �;�BMbi ?mK�M `272`2M+2 i`�MbH�iBQMb- #mi i?2`2 �`2 �HbQ bQK2 K2i`B+b

i?�i /Q MQi mb2 `272`2M+2 i`�MbH�iBQMbX h?2`2 �`2 mbm�HHv irQ r�vb iQ Qz2` i?2

?mK�M `272`2M+2 i`�MbH�iBQM- 2Bi?2` Qz2`BM; QM2 bBM;H2 `272`2M+2 Q` Qz2`BM; KmHiBTH2

`272`2M+2b 7Q` � bBM;H2 bQm`+2 b2Mi2M+2 (RdR- Ryk)X

�miQK�i2/ K2i`B+b Q7i2M K2�bm`2 i?2 Qp2`H�T BM rQ`/b �M/ rQ`/ b2[m2M+2b- �b

r2HH �b rQ`/ Q`/2` �M/ 2/Bi /Bbi�M+2X q2 +H�bbB7v i?2b2 FBM/b Q7 K2i`B+b �b ǳbBKTH2 M@

;`�K rQ`/ bm`7�+2 K�i+?BM;ǴX 6m`i?2` /2p2HQT2/ K2i`B+b �HbQ i�F2 HBM;mBbiB+ 72�im`2b

BMiQ �++QmMi bm+? �b bvMi�t �M/ b2K�MiB+b- BM+Hm/BM; T�`i@Q7@bT22+? USPaV- b2Mi2M+2

bi`m+im`2- i2tim�H 2Mi�BHK2Mi- T�`�T?`�b2- bvMQMvKb- M�K2/ 2MiBiB2b- KmHiB@rQ`/ 2t@
RyU�p�BH�#H2 �`+?Bp2 }H2b ?iiTb,ffrrrXb�2XQ`;fbi�M/�`/b/2pfDk98yTRX?iK �M/ ?iiT,ffrrrX

�T2t@i`�MbH�iBQMbX+QKf/Q+mK2Mibfb�2nDk98yXT/7V
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Automatic Quality Assessment Methods

Traditional Advanced

Deep Learning Models

N-gram surface 
matching

Deeper linguistic 
features

Edit distance
Precision and Recall

Word order

Syntax POS, phrase, 
sentence structure

Semantics name entity, MWEs, 
synonym, textual 
entailment, 
paraphrase, semantic 
role, language model

6B;m`2 kXd, �miQK�iB+ Zm�HBiv �bb2bbK2Mi J2i?Q/b 7Q` Jh

T`2bbBQMb UJq1bV- b2K�MiB+ `QH2b �M/ H�M;m�;2 KQ/2HbX q2 +H�bbB7v i?2b2 K2i`B+b

i?�i miBHBb2 HBM;mBbiB+ 72�im`2b �b ǳ.22T2` GBM;mBbiB+ 62�im`2b U�r�`2VǴX h?Bb +H�bbB}@

+�iBQM Bb /QM2 Tm`2Hv 7Q` 2�bB2` mM/2`bi�M/BM; �M/ #2ii2` Q`;�MBb�iBQM Q7 i?2 +QMi2MiX

Ai Bb MQi 2�bv iQ b2T�`�i2 i?2b2 irQ +�i2;Q`B2b +H2�`Hv bBM+2 bQK2iBK2b i?2v K2`;2

rBi? 2�+? Qi?2`X 6Q` BMbi�M+2- bQK2 K2i`B+b 7`QK i?2 }`bi +�i2;Q`v KB;?i �HbQ mb2

+2`i�BM HBM;mBbiB+ 72�im`2bX 6m`i?2`KQ`2- r2 rBHH BMi`Q/m+2 bQK2 `2+2Mi KQ/2Hb i?�i

�TTHv /22T H2�`MBM; BMiQ i?2 hZ� 7`�K2rQ`F- �b BM 6B;m`2 kXdX .m2 iQ bT�+2 HBK@

Bi�iBQMb- BM i?2 �TT2M/B+2b r2 T`2b2Mi i?2 Jh [m�HBiv 2biBK�iBQM UZ1V i�bF r?B+?

/Q2b MQi `2Hv QM `272`2M+2 i`�MbH�iBQMb /m`BM; i?2 �miQK�i2/ +QKTmiBM; T`Q+2/m`2X

q2 #2;BM rBi? �M M@;`�K rQ`/ bm`7�+2 K�i+? r?B+? BM+Hm/2b G2p2Mb?i2BM .Bb@

i�M+2- S`2+BbBQM �M/ _2+�HH- �M/ _2pBbBiBM; qQ`/ P`/2`X
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

G2p2Mb?i2BM .Bbi�M+2

"v +�H+mH�iBM; i?2 KBMBKmK MmK#2` Q7 2/BiBM; bi2Tb iQ i`�Mb7Q`K Jh QmiTmi iQ

`272`2M+2 i2ti- (keR) BMi`Q/m+2/ i?2 rQ`/ 2``Q` `�i2 Uq1_V K2i`B+ BMiQ Jh 2p�Hm�@

iBQMX h?Bb K2i`B+- BMbTB`2/ #v G2p2Mb?i2BM .Bbi�M+2 UQ` 2/Bi /Bbi�M+2V- i�F2b rQ`/

Q`/2` BMiQ �++QmMi- �M/ i?2 QT2`�iBQMb BM+Hm/2 BMb2`iBQM U�//BM; rQ`/V- /2H2iBQM

U/`QTTBM; rQ`/V �M/ `2TH�+2K2Mi UQ` bm#biBimiBQM- `2TH�+2 QM2 rQ`/ rBi? �MQi?2`V-

i?2 KBMBKmK MmK#2` Q7 2/BiBM; bi2Tb M22/2/ iQ K�i+? irQ b2[m2M+2bX

PM2 Q7 i?2 r2�F TQBMib Q7 i?2 q1_ K2i`B+ Bb i?2 7�+i i?�i rQ`/ Q`/2`BM; Bb MQi

i`2�i2/ BM �M 2z2+iBp2 r�vXh?2 q1_ b+Q`2b �`2 p2`v HQr r?2M i?2 rQ`/ Q`/2` Q7

bvbi2K QmiTmi i`�MbH�iBQM Bb ǳr`QM;Ǵ �++Q`/BM; iQ i?2 `272`2M+2 i2tiX AM i?2 G2p2M@

b?i2BM /Bbi�M+2- i?2 KBbK�i+?2b BM rQ`/ Q`/2` `2[mB`2 i?2 /2H2iBQM �M/ `2@BMb2`iBQM

Q7 i?2 KBbTH�+2/ rQ`/bX >Qr2p2`- /m2 iQ i?2 /Bp2`bBiv Q7 H�M;m�;2 2tT`2bbBQMb- bQK2

bQ@+�HH2/ ǳr`QM;Ǵ Q`/2` b2Mi2M+2b #v q1_ �HbQ T`Qp2 iQ #2 ;QQ/ i`�MbH�iBQMbX hQ

�//`2bb i?Bb T`Q#H2K- i?2 TQbBiBQM@BM/2T2M/2Mi rQ`/ 2``Q` `�i2 US1_V BMi`Q/m+2/ #v

(kee) Bb /2bB;M2/ iQ B;MQ`2 rQ`/ Q`/2` r?2M K�i+?BM; QmiTmi �M/ `272`2M+2X qBi?Qmi

i�FBM; �++QmMi Q7 i?2 rQ`/ Q`/2`- S1_ +QmMib i?2 MmK#2` Q7 iBK2b i?�i B/2MiB+�H

rQ`/b �TT2�` BM #Qi? b2Mi2M+2bX .2T2M/BM; QM r?2i?2` i?2 i`�MbH�i2/ b2Mi2M+2 Bb

HQM;2` Q` b?Q`i2` i?�M i?2 `272`2M+2 i`�MbH�iBQM- i?2 `2bi Q7 i?2 rQ`/b �`2 2Bi?2`

BMb2`iBQMb Q` /2H2iBQMbX

�MQi?2` r�v iQ Qp2`+QK2 i?2 mM+QMb+BQM�#H2 T2M�Hiv QM rQ`/ Q`/2` BM i?2 G2p@

2Mb?i2BM /Bbi�M+2 Bb �//BM; � MQp2H 2/BiBM; bi2T i?�i �HHQrb i?2 KQp2K2Mi Q7 rQ`/

b2[m2M+2b 7`QK QM2 T�`i Q7 i?2 QmiTmi iQ �MQi?2`X h?Bb Bb bQK2i?BM; � ?mK�M TQbi@

2/BiQ` rQmH/ /Q rBi? i?2 +mi@�M/@T�bi2 7mM+iBQM Q7 � rQ`/ T`Q+2bbQ`X AM i?Bb HB;?i-

(kRk) /2bB;M2/ i?2 i`�MbH�iBQM 2/Bi `�i2 Uh1_V K2i`B+ i?�i �//b #HQ+F KQp2K2Mi

UDmKTBM; �+iBQMV �b �M 2/BiBM; bi2TX h?2 b?B7i QTiBQM Bb T2`7Q`K2/ QM � +QMiB;mQmb

b2[m2M+2 Q7 rQ`/b rBi?BM i?2 QmiTmi b2Mi2M+2X .Bz2`2Mi 7`QK >h1_ r2 K2MiBQM2/

BM ?mK�M 2p�Hm�iBQM b2+iBQM Ua2+iBQM kXkXkV- r?B+? ;2M2`�i2b � TQbi@2/Bi2/ `272`2M+2

i`�MbH�iBQM- h1_ Bb /2}M2/ �b i?2 bmK Q7 i?2 MmK#2` Q7 2/BiBM; bi2Tb /BpB/2/ #v

i?2 MmK#2` Q7 rQ`/b BM � ;Bp2M `272`2M+2 i`�MbH�iBQMX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

6Q` i?2 2/Bib- i?2 +Qbi Q7 i?2 #HQ+F KQp2K2Mi- �Mv MmK#2` Q7 +QMiBMmQmb rQ`/b

�M/ �Mv /Bbi�M+2- Bb 2[m�H iQ i?�i Q7 i?2 bBM;H2 rQ`/ QT2`�iBQM- bm+? �b BMb2`iBQM-

/2H2iBQM �M/ bm#biBimiBQMX

S`2+BbBQM �M/ _2+�HH

h?2 rB/2Hv mb2/ 2p�Hm�iBQM "G1l K2i`B+ (kRj) Bb #�b2/ QM i?2 /2;`22 Q7 M@;`�K

Qp2`H�T #2ir22M i?2 bi`BM;b Q7 rQ`/b T`Q/m+2/ #v i?2 Jh QmiTmi �M/ i?2 ?mK�M

i`�MbH�iBQM `272`2M+2b �i i?2 +Q`Tmb H2p2HX "G1l +�H+mH�i2b T`2+BbBQM b+Q`2b rBi?

M@;`�Kb bBx2/ 7`QK R@iQ@9- iQ;2i?2` KmHiBTHB2/ #v i?2 +Q2{+B2Mi Q7 #`2pBiv T2M�Hiv

U"SVX A7 i?2`2 �`2 KmHiB@`272`2M+2b 7Q` 2�+? +�M/B/�i2 b2Mi2M+2- i?2M i?2 M2�`2bi

H2M;i? �b +QKT�`2/ iQ i?2 +�M/B/�i2 b2Mi2M+2 Bb b2H2+i2/ �b i?2 2z2+iBp2 QM2X AM i?2

"G1l K2i`B+- i?2 M@;`�K T`2+BbBQM r2B;?i λn Bb mbm�HHv b2H2+i2/ �b � mMB7Q`K r2B;?iX

>Qr2p2`- i?2 9@;`�K T`2+BbBQM p�Hm2 +�M #2 p2`v HQr Q` 2p2M x2`Q r?2M i?2 i2bi

+Q`Tmb Bb bK�HHX hQ r2B;?i KQ`2 ?2�pBHv i?Qb2 M@;`�Kb i?�i �`2 KQ`2 BM7Q`K�iBp2-

(ek) T`QTQb2b i?2 LAah K2i`B+ rBi? i?2 BM7Q`K�iBQM r2B;?i �//2/X 6m`i?2`KQ`2-

(ek) `2TH�+2b i?2 ;2QK2i`B+ K2�M Q7 +Q@Q++m``2M+2b rBi? i?2 �`Bi?K2iB+ �p2`�;2 Q7

n@;`�K +QmMib- 2ti2M/b i?2 n@;`�K BMiQ 8@;`�K UN = 5V- �M/ b2H2+ib i?2 �p2`�;2

H2M;i? Q7 `272`2M+2 i`�MbH�iBQMb BMbi2�/ Q7 i?2 M2�`2bi H2M;i?X

_Pl:1 (Rdy) Bb � `2+�HH@Q`B2Mi2/ 2p�Hm�iBQM K2i`B+- r?B+? r�b BMBiB�HHv /2p2HQT2/

7Q` bmKK�`B2b- �M/ BMbTB`2/ #v "G1l �M/ LAahX _Pl:1 ?�b �HbQ #22M �TTHB2/ BM

�miQK�i2/ hZ� BM H�i2` rQ`F (RdR)X

h?2 6@K2�bm`2 Bb i?2 +QK#BM�iBQM Q7 T`2+BbBQM UP V �M/ `2+�HH URV- r?B+? r�b

}`biHv 2KTHQv2/ BM BM7Q`K�iBQM `2i`B2p�H UA_V �M/ H�ii2`Hv �/QTi2/ #v i?2 BM7Q`K�iBQM

2ti`�+iBQM UA1V +QKKmMBiv- Jh 2p�Hm�iBQMb- �M/ Qi?2`bX (keN) +�``B2/ Qmi 2tT2`B@

K2Mib iQ 2t�KBM2 ?Qr bi�M/�`/ K2�bm`2b bm+? �b T`2+BbBQM- `2+�HH �M/ 6@K2�bm`2

+�M #2 �TTHB2/ iQ hZ� �M/ b?Qr2/ +QKT�`BbQMb Q7 i?2b2 bi�M/�`/ K2�bm`2b rBi?

bQK2 �Hi2`M�iBp2 2p�Hm�iBQM K2i?Q/QHQ;B2bX

h?2 J1h1P_ K2�bm`2 r�b /2bB;M2/ BM (Rk) �b � MQp2H 2p�Hm�iBQM K2i`B+X J1@

h1P_ Bb #�b2/ QM i?2 ;2M2`�H +QM+2Ti Q7 ~2tB#H2 mMB;`�K K�i+?BM;- r?2`2�b T`2+B@
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

bBQM �M/ `2+�HH BM+Hm/2 i?2 K�i+? #2ir22M rQ`/b i?�i �`2 bBKTH2 KQ`T?QHQ;B+�H p�`B@

�Mib Q7 2�+? Qi?2` rBi? B/2MiB+�H rQ`/ bi2Kb �M/ rQ`/b i?�i �`2 bvMQMvKb Q7 2�+?

Qi?2`X hQ K2�bm`2 ?Qr r2HH@Q`/2`2/ i?2 K�i+?2/ rQ`/b BM i?2 +�M/B/�i2 i`�MbH�iBQM

�`2 BM `2H�iBQM iQ i?2 ?mK�M `272`2M+2- J1h1P_ BMi`Q/m+2b � T2M�Hiv +Q2{+B2Mi-

/Bz2`2Mi iQ r?�i Bb /QM2 BM "G1l- #v 2KTHQvBM; i?2 MmK#2` Q7 K�i+?2/ +?mMFbX

_2pBbBiBM; qQ`/ P`/2`

h?2 +Q``2+i rQ`/ Q`/2` TH�vb �M BKTQ`i�Mi `QH2 iQ 2Mbm`2 � ?B;? [m�HBiv i`�MbH�iBQM

QmiTmiX >Qr2p2`- H�M;m�;2 /Bp2`bBiv �HbQ �HHQrb /Bz2`2Mi �TT2�`�M+2b Q` bi`m+im`2b

Q7 � b2Mi2M+2X >Qr iQ bm++2bb7mHHv �+?B2p2 � T2M�Hiv QM `2�HHv BM+Q``2+i rQ`/ Q`@

/2`- BX2X BM+Q``2+iHv bi`m+im`2/ b2Mi2M+2b- BMbi2�/ Q7 QM ǳ+Q``2+iǴ /Bz2`2Mi Q`/2`-

BX2X i?2 +�M/B/�i2 b2Mi2M+2 i?�i ?�b /Bz2`2Mi rQ`/ Q`/2` iQ i?2 `272`2M+2- #mi Bb

r2HH bi`m+im`2/- ?�b �ii`�+i2/ � HQi Q7 BMi2`2bi 7`QK `2b2�`+?2`bX AM 7�+i- i?2 G2p2M@

b?i2BM /Bbi�M+2 Ua2+iBQM kXkXjV �M/ M@;`�K #�b2/ K2�bm`2b �HbQ +QMi�BM rQ`/ Q`/2`

BM7Q`K�iBQMX

62�im`BM; i?2 2tTHB+Bi �bb2bbK2Mi Q7 rQ`/ Q`/2` �M/ rQ`/ +?QB+2- (k3e) /2p2HQT2/

i?2 2p�Hm�iBQM K2i`B+ �h1* U�bb2bbK2Mi Q7 i2ti 2bb2MiB�H +?�`�+i2`BbiB+bVX h?Bb Bb

�HbQ #�b2/ QM T`2+BbBQM �M/ `2+�HH +`Bi2`B�- #mi rBi? � TQbBiBQM /Bz2`2M+2 T2M�Hiv

+Q2{+B2Mi �ii�+?2/X h?2 rQ`/ +?QB+2 Bb �bb2bb2/ #v K�i+?BM; rQ`/ 7Q`Kb �i p�`B@

Qmb HBM;mBbiB+ H2p2Hb- BM+Hm/BM; bm`7�+2 7Q`K- bi2K- bQmM/ �M/ b2Mb2- �M/ 7m`i?2` #v

r2B;?BM; i?2 BM7Q`K�iBp2M2bb Q7 2�+? rQ`/X

S�`iB�HHv BMbTB`2/ #v i?Bb- Qm` T`2pBQmb rQ`F /2p2HQT2/ G1SP_ (Ryk) U7`QK

G2M;i? S2M�Hiv- S`2+BbBQM- M@;`�K SQbBiBQM /Bz2`2M+2 S2M�Hiv �M/ _2+�HHVX Ai Bb

/2bB;M2/ �b � +QK#BM�iBQM Q7 �m;K2Mi2/ 2p�Hm�iBQM 7�+iQ`b BM+Hm/BM; n@;`�K #�b2/

rQ`/ Q`/2` T2M�Hiv BM �//BiBQM iQ T`2+BbBQM- `2+�HH- �M/ 2M?�M+2/ b2Mi2M+2@H2M;i?

T2M�Hiv- �b b?QrM BM i?2 7QHHQrBM; 7Q`KmH�bX

G1SP_ = LP ×NPosPenal ×Harmonic(αR, βP ) UkXkV

jd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

GS =

⎧
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

e
1−

Lengthref
Lengthhyp if Lengthhyp < Lengthref

1 if Lengthhyp = Lengthref

e
1−Lengthhyp

Lengthref if Lengthhyp > Lengthref

UkXjV

NPosPenal = e−NPD UkX9V

NPD =
1

Lengthhyp

Lengthhyp∑

i=1

|PDi| UkX8V

|PDi| = |MatchNhyp −MatchNref | UkXeV

r?2`2 S �M/ _ �`2 7Q` T`2+BbBQM �M/ `2+�HH- GS 7Q` H2M;i? T2M�Hiv- �M/ LSQbS2M�H

7Q` M@;`�K TQbBiBQM /Bz2`2M+2 T2M�HivX

h2bi2/ QMqJhkyRR /�i�- G1SP_ QmiT2`7Q`K2/ �J"1_- J1h1P_@RXj- "G1l-

h1_ �M/ JS9A"JR K2i`B+b BM bvbi2K@H2p2H +Q``2H�iBQM iQ ?mK�M Dm/;2K2Mib �p2`@

�;2/ QM 2B;?i H�M;m�;2 T�B`b BM+Hm/BM; *x2+?f:2`K�MfaT�MBb?f6`2M+?I4=1M;HBb?-

�+?B2pBM; yXdd Qp2`�HH b+Q`2- BM+Hm/BM; i?2 BM/BpB/m�HHv ?B;?2bi b+Q`2b QM *x2+?4=1M;HBb?

UyXN8V- �M/ aT�MBb?4=1M;HBb? UyXNeV (Ryk)X

G1SP_ K2i`B+ ?�b irQ p�`B�Mib M�K2/ MG1SP_ �M/ ?G1SP_ `2T`2b2MiBM;

M@;`�K #�b2/ G1SP_ rBi? �//BiBQM�H M@;`�K �TTHB2/ iQ S �M/ _- �M/ ?�`KQMB+

K2�M Q7 G1SP_ rBi? i?2 ?�`KQMB+ �TTHB2/ iQ i?`22 K�DQ` 7�+iQ`b Q7 G1SP_X h?2v

�`2 +�H+mH�i2/ �b #2HQr (RR9- Rye- RRe)X

MG1SP_ = LP ×NPosPenal × exp(
N∑

n=1

wnlogHPR) UkXdV

?G1SP_ = Harmonic(wLPLP,wNPosPenalNPosPenal, wHPRHPR) UkX3V

j3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

h?2 7�+iQ` >S_ Bb i?2 ?�`KQMB+ K2�M Q7 S`2+BbBQM �M/ _2+�HH p�Hm2bX

HPR =
(α + β)PrecisionxRecall

αPrecision+ βRecall
UkXNV

Precision =
Alignednum

Lengthhypothesis
UkXRyV

Recall =
Alignednum

Lengthreference
UkXRRV

h?2 M@;`�K #�b2/ p�`B�Mi MG1SP_ mbBM; QMHv H2tB+�H K�i+?BM; (Ry8- RRe) r�b

�HbQ p2`B}2/ #v Jh `2b2�`+?2`b iQ #2 QM2 Q7 i?2 i?`22 #2bi T2`7Q`KBM; b2;K2Mi

H2p2H �miQK�i2/ K2i`B+b UiQ;2i?2` rBi? J1h1P_ �M/ b2Mi"G1l@JPa1aV i?�i

+Q``2H�i2/ rBi? ?mK�M Dm/;2K2Mi �i � H2p2H i?�i r�b MQi bB;MB}+�MiHv QmiT2`7Q`K2/

#v �Mv Qi?2` K2i`B+b- QM aT�MBb?@iQ@1M;HBb?- BM �//BiBQM iQ �M �;;`2;�i2/ b2i Q7

Qp2`�HH i2bi2/ H�M;m�;2 T�B`b U2MI4=7`f/2f2bf+bf`mV QM qJhkyRj /�i� (3N)X

h?2 r2B;?i2/ ?�`KQMB+ K2�M p�`B�Mi Q7 G1SP_- BX2X ?G1SP_ rBi?Qmi mbBM;

�Mv 2ti2`M�H `2bQm`+2b- �+?B2p2/ i?2 ?B;?2bi +Q``2H�iBQMb iQ ?mK�M Dm/;2K2Mib QM

1M;HBb?@iQ@_mbbB�M H�M;m�;2 T�B` i2bi2/ QM i?2 b?�`2/ i�bF /�i� QM qJhkyRj UyXdd

S2�`bQM b+Q`2V �M/ *Hmbi2`@R T2`7Q`K�M+2 QM qJhkykR UyX3N9 S2�`bQM b+Q`2V �i

bvbi2K H2p2H (Ry8- RRj)X

q2 MQr HQQF �i K2i?Q/b r?B+? BMi2;`�i2 HBM;mBbiB+ 72�im`2b BM+Hm/BM; avMi�+iB+

aBKBH�`Biv �M/ a2K�MiB+ aBKBH�`BivX

�Hi?Qm;? bQK2 Q7 i?2 T`2pBQmbHv QmiHBM2/ K2i`B+b BM+Q`TQ`�i2 HBM;mBbiB+ BM7Q`@

K�iBQM- 2X;X bvMQMvKb �M/ bi2KKBM; BM J1h1P_ �M/ T�`i Q7 bT22+? USPaV BM

G1SP_- i?2 bBKTH2 M@;`�K rQ`/ bm`7�+2 K�i+?BM; K2i?Q/b K�BMHv 7Q+mb QM i?2

2t�+i K�i+?2b Q7 i?2 bm`7�+2 rQ`/b BM i?2 QmiTmi i`�MbH�iBQMX h?2 �/p�Mi�;2b Q7 i?2

K2i`B+b #�b2/ QM i?2 }`bi +�i2;Q`v UbBKTH2 M@;`�K rQ`/ K�i+?BM;V �`2 i?�i i?2v

T2`7Q`K r2HH BM +�Tim`BM; i`�MbH�iBQM ~m2M+v- �`2 p2`v 7�bi iQ +QKTmi2 �M/ ?�p2

HQr +QbiX PM i?2 Qi?2` ?�M/- i?2`2 �`2 �HbQ bQK2 r2�FM2bb2b- 7Q` BMbi�M+2- bvM@

i�+iB+ BM7Q`K�iBQM Bb `�`2Hv +QMbB/2`2/ �M/ i?2 mM/2`HvBM; �bbmKTiBQM i?�i � ;QQ/

i`�MbH�iBQM Bb QM2 i?�i b?�`2b i?2 b�K2 rQ`/ bm`7�+2 H2tB+�H +?QB+2b �b i?2 `272`2M+2

jN



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

i`�MbH�iBQMb Bb MQi DmbiB}2/ b2K�MiB+�HHvX qQ`/ bm`7�+2 H2tB+�H bBKBH�`Biv /Q2b MQi

�/2[m�i2Hv `2~2+i bBKBH�`Biv BM K2�MBM;X h`�MbH�iBQM 2p�Hm�iBQM K2i`B+b i?�i `2@

~2+i K2�MBM; bBKBH�`Hv M22/ iQ #2 #�b2/ QM bBKBH�`Biv Q7 b2K�MiB+ bi`m+im`2 �M/ MQi

K2`2Hv ~�i H2tB+�H bBKBH�`BivX

avMi�+iB+ aBKBH�`Biv

avMi�+iB+ bBKBH�`Biv K2i?Q/b mbm�HHv 2KTHQv i?2 72�im`2b Q7 KQ`T?QHQ;B+�H SPa BM@

7Q`K�iBQM- T?`�b2 +�i2;Q`B2b- T?`�b2 /2+QKTQbBiBQM�HBiv Q` b2Mi2M+2 bi`m+im`2 ;2M@

2`�i2/ #v HBM;mBbiB+ iQQHb bm+? �b � H�M;m�;2 T�`b2` Q` +?mMF2`X

AM ;`�KK�`- � SPa Bb � HBM;mBbiB+ +�i2;Q`v Q7 rQ`/b Q` H2tB+�H Bi2Kb- r?B+? Bb

;2M2`�HHv /2}M2/ #v i?2 bvMi�+iB+ Q` KQ`T?QHQ;B+�H #2?�pBQm` Q7 i?2 H2tB+�H Bi2KX

*QKKQM HBM;mBbiB+ +�i2;Q`B2b Q7 H2tB+�H Bi2Kb BM+Hm/2 MQmM- p2`#- �/D2+iBp2- �/p2`#-

�M/ T`2TQbBiBQMX hQ `2~2+i i?2 bvMi�+iB+ [m�HBiv Q7 �miQK�iB+�HHv i`�MbH�i2/ b2M@

i2M+2b- `2b2�`+?2`b 2KTHQv SPa BM7Q`K�iBQM BMiQ i?2B` 2p�Hm�iBQMbX lbBM; i?2 A"J

KQ/2H QM2 (kd)- (kky) 2p�Hm�i2 i`�MbH�iBQM [m�HBiv #v +�H+mH�iBM; i?2 bBKBH�`Biv b+Q`2b

Q7 bQm`+2 �M/ i�`;2i Ui`�MbH�i2/V b2Mi2M+2b rBi?Qmi mbBM; � `272`2M+2 i`�MbH�iBQM-

#�b2/ QM i?2 KQ`T?2K2b- 9@;`�K SPa �M/ H2tB+QM T`Q#�#BHBiB2bX (8d) /2p2HQT2/ i?2

h1aG� 2p�Hm�iBQM K2i`B+b- +QK#BMBM; i?2 bvMQMvKb Q7 #BHBM;m�H T?`�b2 i�#H2b �M/

SPa BM7Q`K�iBQM BM i?2 K�i+?BM; i�bFX

AM Qm` 2�`HB2` rQ`F (RyR)- r2 +QKT�`2/ i?2 �;`22K2Mi H2p2H Q7 SPa b2[m2M+2b

7`QK Jh QmiTmi +�M/B/�i2 i`�MbH�iBQM �M/ i?2 `272`2M+2 i`�MbH�iBQMX lbBM; i?2

?G1SP_ �H;Q`Bi?K 7`QK H�bi b2+iBQM- i?2 KQ/2H rBi? QMHv SPa BM7Q`K�iBQM BM+Hm/2/

bm`T`BbBM;Hv �+?B2p2/ i?2ǵ ?B;?2bi +Q``2H�iBQM b+Q`2 iQ ?mK�M Dm/;2K2Mi QM irQ

H�M;m�;2 T�B` i`�MbH�iBQMb- 2M@7` �M/ 2M@/2 U#B@/B`2+iBQMV- BM +QKT�`BbQM iQ bi�i2 Q7

i?2 �`i K2i`B+b "G1l- J1h1P_- JS6- �J"1_ �M/ JS9AJ"RX h?2 2tT2`BK2Mi�H

i2biBM; /�i� r�b 7`QK qJhkyRRX

h?2 ?v#`B/ p2`bBQM Q7 i?2 ?G1SP_K2i`B+- BX2X ?G1SP_U?v#`B/V +QK#BMBM; #Qi?

SPa �b KQ`T?QHQ;v 72�im`2 �M/ rQ`/ H2p2H bBKBH�`Biv- �+?B2p2/ i?2 #2bi T2`7Q`KBM;

K2i`B+ BM i?2 qJhkyRj b?�`2/ i�bF QM 1M;HBb?@iQ@Qi?2` U:2`K�M- 6`2M+?- aT�MBb?-

9y



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

*x2+?- �M/ _mbbB�MV H�M;m�;2 T�B`b BM bvbi2K H2p2H S2�`bQM +Q``2H�iBQM UyX3e BM

�p2`�;2V iQ ?mK�M Dm/;2K2Mib (RR9- Rye)X h?Bb 7m`i?2` p2`B}2/ i?2 2{+B2M+v Q7

G1SP_ �M/ ?G1SP_ K2i`B+ 7�+iQ`b i?�i r2 /2bB;M2/ �b �m;K2Mi2/ KQ/2HbX Pi?2`

bBKBH�` rQ`F mbBM; SPa BM7Q`K�iBQM +�M #2 7QmM/ BM (39- kkR)X

AM HBM;mBbiB+b- � T?`�b2 K�v `272` iQ �Mv ;`QmT Q7 rQ`/b i?�i 7Q`K � +QMbiBim2Mi-

�M/ bQ Bi 7mM+iBQMb �b � bBM;H2 mMBi BM i?2 bvMi�t Q7 � b2Mi2M+2X hQ K2�bm`2 �M Jh

bvbi2KǶb T2`7Q`K�M+2 BM i`�MbH�iBM; M2r i2ti ivT2b- bm+? �b BM r?�i r�vb i?2 bvbi2K

Bib2H7 +QmH/ #2 2ti2M/2/ iQ /2�H rBi? M2r i2ti ivT2b- (kk9) +�``B2/ Qmi rQ`F 7Q+mbBM;

QM i?2 bim/v Q7 �M 1M;HBb?@iQ@.�MBb? Jh bvbi2KX h?2 bvMi�+iB+ +QMbi`m+iBQMb

�`2 2tTHQ`2/ rBi? KQ`2 +QKTH2t HBM;mBbiB+ FMQrH2/;2- bm+? �b i?2 B/2MiB}+�iBQM

Q7 7`QMi2/ �/p2`#B�H bm#Q`/BM�i2 +H�mb2b �M/ T`2TQbBiBQM�H T?`�b2bX �bbmKBM; i?�i

bBKBH�` ;`�KK�iB+�H bi`m+im`2b b?QmH/ Q++m` BM #Qi? bQm`+2 �M/ i`�MbH�iBQMb- (d)

T2`7Q`K 2p�Hm�iBQM QM bQm`+2 U:2`K�MV �M/ i�`;2i U1M;HBb?V b2Mi2M+2b 2KTHQvBM;

i?2 72�im`2b Q7 b2Mi2M+2 H2M;i? `�iBQ- mMFMQrM rQ`/b- T?`�b2 MmK#2`b BM+Hm/BM;

MQmM T?`�b2- p2`# T?`�b2 �M/ T`2TQbBiBQM�H T?`�b2X

AM T`2pBQmb rQ`F- KQiBp�i2/ iQ 7�+BHBi�i2 KmHiBHBM;m�H `2b2�`+? �M/ KmHiBHBM;m�H

LGS i�bFb- r2 /2bB;M2/ � mMBp2`b�H T?`�b2 i�;@b2i �M/ i?2 +Q``2bTQM/BM; K�TTBM;

�+`Qbb KmHiBTH2 H�M;m�;2b �M/ +QMbiBim2M+v bi`m+im`2 i`22@#�MFb (Ry9)X h?Bb T?`�b2

i�;b2i K�TTBM; r�b i?2M �TTHB2/ BMiQ 6_@iQ@1L Jh 2p�Hm�iBQM #v +QKT�`BM; i?2

T?`�b2 i�;b2i b2[m2M+2 bBKBH�`Biv Q7 T�`b2/ +�M/B/�i2 i`�MbH�iBQM �M/ bQm`+2 i2ti

rBi? bBKBH�`Biv K2i`B+ >SS_ (RR8)X >SS_ Bb /2}M2/ �b i?2 >�`KQMB+ J2�M Q7 M@

;`�K SQbBiBQM T2M�Hiv- S`2+BbBQM- �M/ _2+�HHX Ai �+?B2p2/ � bi`QM; +Q``2H�iBQM rBi?

?mK�M Dm/;2K2Mib �i � H2p2H Q7 yXej �M/ yX8N `2bT2+iBp2Hv QM /2p2HQTK2Mi UqJhRRV

�M/ i2biBM; UqJhRkV b2ib rBi?Qmi `2HvBM; QM `272`2M+2 i`�MbH�iBQMX h?2 +�H+mH�iBQM

�H;Q`Bi?Kb Q7 >SS_ Bb T`2b2Mi2/ �b #2HQr,

>SS_ = Harmonic(wPsN1PosPenal, wPrN2Pre, wRcN3Rec) UkXRkV

r?2`2 PosPenal- Pre- �M/ Rec `2T`2b2Mi TQbBiBQM /Bz2`2M+2 T2M�Hiv U`27X G1SP_
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

K2i`B+ 7�+iQ`V- T`2+BbBQM �M/ `2+�HH `2bT2+iBp2Hv- �M/ i?2v �`2 +�H+mH�i2/ mbBM; M@;`�K

K�i+?BM; r?2`2 i?2 ǳM@;`�KǴ +�M b2i mT �b /Bz2`2Mi p�Hm2 7Q` 2�+? Q7 i?2b2 7�+iQ`bX

h?2M- Qp2`�HH- i?2b2 i?`22 K�BM 7�+iQ`b �`2 bmKK�`Bb2/ mbBM; r2B;?i2/ ?�`KQMB+

K2�MX

Pi?2` bBKBH�` rQ`F mbBM; T?`�b2 bBKBH�`Biv BM+Hm/2b (Ree)- r?B+? mb2b MQmM T?`�b2b

�M/ p2`# T?`�b2b 7`QK +?mMFBM;- �M/ (dy)- r?B+? QMHv mb2b MQmM T?`�b2 +?mMFBM; BM

�miQK�iB+ 2p�Hm�iBQMX

avMi�t Bb i?2 bim/v Q7 i?2 T`BM+BTH2b �M/ T`Q+2bb2b #v r?B+? b2Mi2M+2b �`2 +QM@

bi`m+i2/ BM T�`iB+mH�` H�M;m�;2bX hQ �//`2bb i?2 Qp2`�HH ;QQ/M2bb Q7 � i`�MbH�i2/

b2Mi2M+2 bi`m+im`2- (Rdk) 2KTHQv +QMbiBim2Mi H�#2Hb �M/ ?2�/@KQ/B}2` /2T2M/2M@

+B2b 7`QK � H�M;m�;2 T�`b2` �b bvMi�+iB+ 72�im`2b 7Q` Jh 2p�Hm�iBQMX h?2v +QKTmi2

i?2 bBKBH�`Biv Q7 /2T2M/2M+v i`22bX h?2B` 2tT2`BK2Mib b?Qr i?�i �//BM; bvMi�+iB+ BM@

7Q`K�iBQM +�M BKT`Qp2 2p�Hm�iBQM T2`7Q`K�M+2- 2bT2+B�HHv 7Q` T`2/B+iBM; i?2 ~m2M+v

Q7 i`�MbH�iBQM ?vTQi?2b2bX Pi?2` rQ`F i?�i mb2b bvMi�+iB+ BM7Q`K�iBQM BM 2p�Hm�iBQM

BM+Hm/2b (Rd8) r?B+? mb2b �M �miQK�iB+ b?�HHQr T�`b2` �M/ i?2 _1. K2i`B+ (kNR)-

r?B+? �TTHB2b /2T2M/2M+v i`22bX

a2K�MiB+ aBKBH�`Biv

AM +QMi`�bi iQ bvMi�+iB+ BM7Q`K�iBQM- r?B+? +�Tim`2b Qp2`�HH ;`�KK�iB+�HBiv Q` b2M@

i2M+2 bi`m+im`2 bBKBH�`Biv- i?2 b2K�MiB+ bBKBH�`Biv #2ir22M �miQK�iB+ i`�MbH�iBQMb

�M/ i?2 bQm`+2 b2Mi2M+2b UQ` `272`2M+2bV +�M #2 K2�bm`2/ #v 2KTHQvBM; b2K�MiB+

72�im`2bX

hQ +�Tim`2 i?2 b2K�MiB+ 2[mBp�H2M+2 Q7 b2Mi2M+2b Q` i2ti 7`�;K2Mib- M�K2/ 2M@

iBiv FMQrH2/;2 Bb i�F2M 7`QK i?2 HBi2`�im`2 QM M�K2/@2MiBiv `2+Q;MBiBQM- r?B+? �BKb

iQ B/2MiB7v �M/ +H�bbB7v �iQKB+ 2H2K2Mib BM � i2ti BMiQ /Bz2`2Mi 2MiBiv +�i2;Q`B2b (R3e-

N9)X h?2 KQbi +QKKQMHv mb2/ 2MiBiv +�i2;Q`B2b BM+Hm/2 i?2 M�K2b Q7 T2`bQMb- HQ+�@

iBQMb- Q`;�MBb�iBQMb �M/ iBK2 (Ryy- RRd)X L�K2/ 2MiBiv 72�im`2b r2`2 T`Qp2/ iQ #2

?2HT7mH BM BKT`QpBM; Jh QmiTmib 7`QK bvMi�+iB+ b2;K2Mi�iBQM �M/ /Bb�K#B;m�iBQM

TQBMib Q7 pB2r (3)X AM i?2 J1.�_kyRR 2p�Hm�iBQM +�KT�B;M- QM2 #�b2HBM2 bvbi2K
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

#�b2/ QM JQb2b (R99) miBHBb2/ �M PT2M LGS iQQHFBi iQ T2`7Q`K M�K2/ 2MiBiv /2i2+@

iBQM- BM �//BiBQM iQ Qi?2` T�+F�;2bX h?2 HQr T2`7Q`K�M+2b 7`QK i?2 T2`bT2+iBp2 Q7

M�K2/ 2MiBiB2b +�mb2/ � /`QT BM ~m2M+v �M/ �/2[m�+vX AM i?2 [m�HBiv 2biBK�iBQM Q7

i?2 Jh i�bF BM qJh kyRk- (k3) BMi`Q/m+2/ 72�im`2b BM+Hm/BM; M�K2/ 2MiBiB2b- BM �/@

/BiBQM iQ /Bb+`BKBM�iBp2 rQ`/ H2tB+QM- M2m`�H M2irQ`Fb- #�+F Qz #2?�pBQm` (kk3) �M/

2/Bi /Bbi�M+2X 1tT2`BK2Mib QM BM/BpB/m�H 72�im`2b b?Qr2/ i?�i 7`QK i?2 T2`bT2+iBp2

Q7 BM+`2�bBM; i?2 +Q``2H�iBQM b+Q`2 rBi? ?mK�M Dm/;2K2Mib- i?2 M�K2/ 2MiBiv 72�im`2

+QMi`B#mi2/ i?2 ;`2�i2bi BKT�+i iQ i?2 Qp2`�HH T2`7Q`K�M+2- BM +QKT�`BbQM iQ i?2

BKT�+ib Q7 Qi?2` 72�im`2bX

JmHiB@rQ`/ 1tT`2bbBQMb UJq1bV b2i +?�HH2M;2b 7Q` Jh KQ/2Hb /m2 iQ i?2B`

+QKTH2tBiv BM T`2b2Mi�iBQM �b r2HH �b i?2B` B/BQK�iB+Biv (kj8- RyN- Ry3- RRy)X hQ

BMp2biB;�i2 i?2 2z2+i Q7 Jq1b BM Jh 2p�Hm�iBQM UJh1V- (kje) 7Q+mb2/ QM i?2 +QK@

TQbBiBQM�HBiv Q7 MQmM +QKTQmM/bX h?2v B/2MiB7v i?2 MQmM +QKTQmM/b }`bi 7`QK

�KQM; i?2 Jh bvbi2K QmiTmib �M/ `272`2M+2 i?Bb rBi? i?2 ai�M7Q`/ T�`b2`X h?2

K�i+?BM; b+Q`2b Q7 i?2 bvbi2K QmiTmib �M/ `272`2M+2 b2Mi2M+2b �`2 i?2M `2+�H+m@

H�i2/- �//BM; mT iQ i?2 h2bH� K2i`B+- #v +QMbB/2`BM; i?2 T`2/B+�i2/ +QKTQbBiBQM�HBiv

Q7 B/2MiB}2/ MQmM +QKTQmM/ T?`�b2bX Pm` QrM `2+2Mi rQ`F BM i?Bb �`2� (Ry3) T`Q@

pB/2b �M 2ti2MbBp2 BMp2biB;�iBQM BMiQ p�`BQmb Jh 2``Q`b +�mb2/ #v Jq1b r?B+? rBHH

#2 /2i�BH2/ BM *?�Ti2` 8- 2bT2+B�HHv a2+iBQMb 8XkX9 �M/ 8XkX8X

avMQMvKb �`2 T�B`b Q` H�`;2` ;`QmTb Q7 rQ`/b rBi? i?2 b�K2 Q` +HQb2 K2�MBM;bX

PM2 Q7 i?2 KQbi rB/2Hv mb2/ bvMQMvK /�i�#�b2b BM i?2 LGS HBi2`�im`2 Bb qQ`/L2i

(RNe)- r?B+? Bb �M 1M;HBb? H2tB+�H /�i�#�b2 ;`QmTBM; 1M;HBb? rQ`/b BMiQ b2ib Q7 bvM@

QMvKbX qQ`/L2i +H�bbB}2b rQ`/b K�BMHv BMiQ 7Qm` FBM/b Q7 T�`i Q7 bT22+? +�i2;Q`B2bc

LQmM- o2`#- �/D2+iBp2- �M/ �/p2`#- rBi?Qmi T`2TQbBiBQMb- /2i2`KBM2`b- 2i+X avM@

QMvKQmb rQ`/b Q` T?`�b2b �`2 Q`;�MBb2/ mbBM; mMBib +�HH2/ bvMb2ibX 1�+? bvMb2i Bb �

?B2`�`+?B+�H bi`m+im`2 rBi? rQ`/b TH�+2/ �i /Bz2`2Mi H2p2Hb BM i?2 ?B2`�`+?v �++Q`/BM;

iQ i?2B` b2K�MiB+ `2H�iBQMbX

h2tim�H 2Mi�BHK2Mi Bb mbm�HHv mb2/ �b � /B`2+iBp2 `2H�iBQM #2ir22M i2ti 7`�;@

K2MibX A7 i?2 i`mi? Q7 QM2 i2ti 7`�;K2Mi h� 7QHHQrb �MQi?2` i2ti 7`�;K2Mi h"- i?2M
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

i?2`2 Bb � /B`2+iBQM�H `2H�iBQM #2ir22M h� �M/ h" Uh"⇒ h�VX AMbi2�/ Q7 Tm`2 HQ;@

B+�H Q` K�i?2K�iB+�H 2Mi�BHK2Mi- i2tim�H 2Mi�BHK2Mi BM M�im`�H H�M;m�;2 T`Q+2bbBM;

ULGSV Bb mbm�HHv T2`7Q`K2/ rBi? � `2H�t2/ Q` HQQb2 /2}MBiBQM (8e)X 6Q` BMbi�M+2-

�++Q`/BM; iQ i2ti 7`�;K2Mi h"- B7 Bi +�M #2 BM72``2/ i?�i i?2 i2ti 7`�;K2Mi h� Bb

KQbi HBF2Hv iQ #2 i`m2 i?2M i?2 `2H�iBQMb?BT h" ⇒ h� Bb �HbQ 2bi�#HBb?2/X aBM+2 i?2

`2H�iBQM Bb /B`2+iBp2- Bi K2�Mb i?�i i?2 BMp2`b2 BM72`2M+2 Uh� ⇒ h"V Bb MQi 2Mbm`2/

iQ #2 i`m2 (88)X (9y) T`2b2Mi � M2r �TT`Q�+? 7Q` Jh 2p�Hm�iBQM #�b2/ QM i?2 i�bF Q7

ǳa2K�MiB+ h2tim�H aBKBH�`BivǴX h?Bb T`Q#H2K Bb �//`2bb2/ mbBM; � i2tim�H 2Mi�BHK2Mi

2M;BM2 #�b2/ QM qQ`/L2i b2K�MiB+ 72�im`2bX

S�`�T?`�b2 K2�Mb iQ `2bi�i2 i?2 K2�MBM; Q7 � T�bb�;2 Q7 i2ti #mi miBHBbBM;

Qi?2` rQ`/b- r?B+? +�M #2 b22M �b #B/B`2+iBQM�H i2tim�H 2Mi�BHK2Mi (8)X AMbi2�/ Q7 �

HBi2`�H i`�MbH�iBQM rQ`/@#v@rQ`/ �M/ HBM2@#v@HBM2 mb2/ #v K2i�@T?`�b2b- � T�`�T?`�b2

`2T`2b2Mib � /vM�KB+ 2[mBp�H2MiX 6m`i?2` FMQrH2/;2 Q7 T�`�T?`�b2b 7`QK i?2 �bT2+i

Q7 HBM;mBbiB+b Bb BMi`Q/m+2/ BM rQ`Fb #v (RNR- RNk- R9)X (k8R) /2b+`B#2b � M2r 2p�Hm�iBQM

K2i`B+ h1_@SHmb Uh1_TVX a2[m2M+2b Q7 rQ`/b BM i?2 `272`2M+2 i2ti �`2 +QMbB/2`2/

iQ #2 T�`�T?`�b2b Q7 � b2[m2M+2 Q7 rQ`/b BM i?2 ?vTQi?2bBb i2ti B7 i?�i T?`�b2 T�B`

Q++m`b BM i?2 h1_T T?`�b2 i�#H2X

a2K�MiB+ `QH2b +�M #2 2KTHQv2/ #v `2b2�`+?2`b �b HBM;mBbiB+ 72�im`2b BM Jh

2p�Hm�iBQMX hQ miBHBb2 b2K�MiB+ `QH2b- b2Mi2M+2b �`2 mbm�HHv }`bi b?�HHQr T�`b2/ �M/

2MiBiv i�;;2/X h?2M i?2 b2K�MiB+ `QH2b �`2 mb2/ iQ bT2+B7v i?2 �`;mK2Mib �M/ �/@

DmM+ib i?�i Q++m` BM #Qi? i?2 +�M/B/�i2 i`�MbH�iBQM �M/ `272`2M+2 i2tiX 6Q` BMbi�M+2-

i?2 b2K�MiB+ `QH2b BMi`Q/m+2/ #v (39- 3j) BM+Hm/2 +�mb�iBp2 �;2Mi- �/p2`#B�H �/DmM+i-

/B`2+iBQM�H �/DmM+i- M2;�iBQM K�`F2`- �M/ T`2/B+�iBQM �/DmM+i- 2i+X AM � 7m`i?2`

/2p2HQTK2Mi- (Rd8) T`2b2Mi2/ i?2 J1�Lh K2i`B+ /2bB;M2/ iQ +�Tim`2 T`2/B+�i2@

�`;mK2Mi `2H�iBQMb �b bi`m+im`�H `2H�iBQMb BM b2K�MiB+ 7`�K2b- r?B+? �`2 MQi `2~2+i2/

BM i?2 ~�i b2K�MiB+ `QH2 H�#2H 72�im`2b BM (39)X 6m`i?2`KQ`2- BMbi2�/ Q7 mbBM; mMB7Q`K

r2B;?ib- i?2 rQ`F #v (Rd8) r2B;?ib i?2 /Bz2`2Mi ivT2b Q7 b2K�MiB+ `QH2b �b 2KTB`B+�HHv

/2i2`KBM2/ #v i?2B` `2H�iBp2 BKTQ`i�M+2 iQ i?2 �/2[m�i2 T`2b2`p�iBQM Q7 K2�MBM;X

:2M2`�HHv- b2K�MiB+ `QH2b �++QmMi 7Q` i?2 b2K�MiB+ bi`m+im`2 Q7 � b2;K2Mi �M/ ?�p2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

T`Qp2/ iQ #2 2z2+iBp2 BM �bb2bbBM; �/2[m�+v Q7 i`�MbH�iBQMX

G�M;m�;2 KQ/2Hb �`2 �HbQ miBHBb2/ #v Jh 2p�Hm�iBQM `2b2�`+?2`bX � bi�iBbiB+�H

H�M;m�;2 KQ/2H mbm�HHv �bbB;Mb � T`Q#�#BHBiv iQ � b2[m2M+2 Q7 rQ`/b #v K2�Mb Q7

� T`Q#�#BHBiv /Bbi`B#miBQMX (3y) T`QTQb2 i?2 GJ@aoJ H�M;m�;2 KQ/2H- �M/ bmTTQ`i

p2+iQ` K�+?BM2 K2i?Q/b BMp2biB;�iBM; i?2 TQbbB#BHBiv Q7 2p�Hm�iBM; Jh [m�HBiv �M/

~m2M+v BM i?2 �#b2M+2 Q7 `272`2M+2 i`�MbH�iBQMbX h?2v 2p�Hm�i2 i?2 T2`7Q`K�M+2 Q7

i?2 bvbi2K r?2M mb2/ �b � +H�bbB}2` 7Q` B/2MiB7vBM; ?B;?Hv /Bb@~m2Mi �M/ BHH@7Q`K2/

b2Mi2M+2bX

:2M2`�HHv- i?2 HBM;mBbiB+ 72�im`2b K2MiBQM2/ �#Qp2- BM+Hm/BM; #Qi? bvMi�+iB+ �M/

b2K�MiB+ 72�im`2b- �`2 +QK#BM2/ BM irQ r�vb- 2Bi?2` #v 7QHHQrBM; � K�+?BM2 H2�`MBM;

�TT`Q�+? �b BM (k- Re9)- Q` i`vBM; iQ +QK#BM2 � rB/2 p�`B2iv Q7 K2i`B+b BM � KQ`2

bBKTH2 �M/ bi`�B;?i7Q`r�`/ r�v- bm+? �b (3j- k8e- 8k)X

L2m`�H L2irQ`Fb 7Q` hZ�

q2 MQr #`B2~v HBbi bQK2 2t�KTH2b Q7 rQ`F i?�i ?�p2 �TTHB2/ /22T H2�`MBM; �M/

M2m`�H M2irQ`Fb 7Q` hZ� r?B+? �`2 T`QKBbBM; 7Q` 7m`i?2` 2tTHQ`�iBQMX PM2 2t�KTH2

�TT`Q�+? Bb (Ne) r?B+? mb2b M2m`�H M2irQ`Fb ULLbV 7Q` hZ� 7Q` T�B` rBb2 KQ/2HHBM;

iQ +?QQb2 i?2 #2bi ?vTQi?2iB+�H i`�MbH�iBQM #v +QKT�`BM; +�M/B/�i2 i`�MbH�iBQMb

rBi? � `272`2M+2- BMi2;`�iBM; bvMi�+iB+ �M/ b2K�MiB+ BM7Q`K�iBQM BMiQ LLbX AM �M

�Hi2`M�iBp2 bi`�i2;v-(N8) T`QTQb2/ GahJ M2irQ`Fb #�b2/ QM /2Mb2 p2+iQ`b iQ +QM/m+i

hZ�- r?BH2 (Rdd) /2bB;M2/ � M2r K2i`B+ #�b2/ QM #B@/B`2+iBQM�H GahJb- r?B+? Bb

bBKBH�` iQ i?2 rQ`F Q7 (Ne) #mi rBi? H2bb +QKTH2tBiv #v �HHQrBM; i?2 2p�Hm�iBQM Q7 �

bBM;H2 ?vTQi?2bBb rBi? � `272`2M+2- BMbi2�/ Q7 � T�B`rBb2 bBim�iBQMX

.22T LLb #�b2/ K2i`B+b +Qbi � HQi Q7 +QKTmi�iBQM�H TQr2`b- BM +QKT�`BbQM iQ

i`�/BiBQM�H H2tB+�H #�b2/ 2p�Hm�iBQM K2i`B+b- 7Q` i?2 b�F2 Q7 #2ii2` T2`7Q`K�M+2X hQ

�pQB/ bm+? +Qbi- #mi �HbQ i�FBM; �/p�Mi�;2 Q7 i?2 T`2@i`�BM2/ H�M;m�;2 KQ/2Hb- BM Qm`

QrM rQ`F- r2 T`QTQb2/ iQ +mbiQKBb2 i?2 ?B;? T2`7Q`KBM; i`�/BiBQM�H H2tB+�H #�b2/

K2i`B+ ?G1SP_ iQr�`/b T`2@i`�BM2/ GJb USGJbV- 2X;X G�"a1 BM � /BbiBHH2/ K�MM2`

(dj)X h?2 +mbiQKBb2/ ?G1SP_ U+mb?G1SP_V K2i`B+ mbBM; QTiBKBb2/ r2B;?iBM;
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

T�`�K2i2`b i`�BM2/ QM :2`K�M@1M;HBb? �M/ 1M;HBb?@*?BM2b2 /�i� �+?B2p2/ i?2 }`bi

+Hmbi2` T2`7Q`K�M+2 BM qJhkykR J2i`B+b h�bF QM #Qi? i?2b2 irQ H�M;m�;2 T�B`b BM

L2rb /QK�BM +QKT2iBiBQM Qmi Q7 �HH bm#KBbbBQMb 7`QK /Bz2`2Mi i2�Kb (RRj)- b+Q`BM;

yXdej BM �p2`�;2 S�B`rBb2 �++m`�+v mbBM; JZJ ?mK�M �MMQi�iBQM K2i?Q/b () QM

2M@/2- x?@2M �M/ 2M@`mX +mb?G1SP_UGJV �HbQ T`Q/m+2/ i?2 ?B;?2bi bvbi2K@H2p2H

S2�`bQM +Q``2H�iBQM b+Q`2 UyXNj3V iQ ?mK�M Dm/;2K2Mib QM 2M@/2 BM L2rb /QK�BM

QM qJhkykR K2i`B+b i�bF (RRj)X

6m`i?2`KQ`2- BM �//BiBQM iQ i?2 +mbiQKBb�iBQM iQr�`/b SGJb r?B+? Bb +?2�T2`

+Qbi M�K2/ +mb?G1SP_UGJV- r2 �HbQ Qz2`2/ �M �Hi2`M�iBp2 +mb?G1SP_ p2`bBQM

i?�i Bb +mbiQKBb2/ iQr�`/b ?mK�M H�#2HH2/ /�i� r?2M2p2` bm+? /�i� Bb �p�BH�#H2 QM

i?2 /2THQv2/ H�M;m�;2 T�B` M�K2/ +mb?G1SP_UTaZJV RRX

kXkX9 Zm�HBiv 1biBK�iBQM J2i?Q/b

AM `2+2Mi v2�`b- bQK2 Jh 2p�Hm�iBQM K2i?Q/b i?�i /Q MQi mb2 K�Mm�HHv +`2�i2/

;QH/ `272`2M+2 i`�MbH�iBQMb ?�p2 #22M T`QTQb2/X h?2b2 �`2 `272``2/ iQ �b ǳZm�HBiv

1biBK�iBQM UZ1VǴX aQK2 Q7 i?2 `2H�i2/ rQ`F BM i?Bb �`2� ?�b �H`2�/v #22M BMi`Q/m+2/

BM T`2pBQmb b2+iBQMbX h?2 KQbi `2+2Mi [m�HBiv 2biBK�iBQM i�bFb +�M #2 7QmM/ �i i?2

qJhRk iQ qJhky rQ`Fb?QTb (jj- ky- k89) r?B+? BM+Hm/2 Qm` QrM 2�`HB2` rQ`F (Ryj)

r?2`2 r2 BMp2biB;�i2/ bi�iBbiB+�H H2�`MBM; KQ/2Hb BM+Hm/BM; +QM/BiBQM�H `�M/QK }2H/b

U*_6bV- amTTQ`i o2+iQ` J�+?BM2b UaoJbV- L�Bp2 "�v2b +H�bbB}2` UL"bV iQ H2�`M

2biBK�iBQM 72�im`2b bm+? �b b2Mi2M+2@H2M;i?- T`2+BbBQM- `2+�HH- �M/ T�`i@Q7@bT22+?

USPaV BM7Q`K�iBQMX h?2b2 BMi2`M�iBQM�H rQ`Fb?QTb /2}M2/ � MQp2H 2p�Hm�iBQM K2i`B+

i?�i T`QpB/2b bQK2 �/p�Mi�;2b Qp2` i?2 i`�/BiBQM�H `�MFBM; K2i`B+bX h?2 .2Hi��p;

K2i`B+ �bbmK2b i?�i i?2 `272`2M+2 i2bi b2i ?�b � MmK#2` �bbQ+B�i2/ rBi? 2�+? 2Mi`v

i?�i `2T`2b2Mib Bib 2ti`BMbB+ p�Hm2X :Bp2M i?2b2 p�Hm2b- i?Bb K2i`B+ /Q2b MQi M22/

�M 2tTHB+Bi `272`2M+2 `�MFBM;- BM i?2 r�v i?�i aT2�`K�M `�MFBM; +Q``2H�iBQM /Q2bX

h?2 ;Q�H Q7 i?2 .2Hi��p; K2i`B+ Bb iQ K2�bm`2 ?Qr p�Hm�#H2 � T`QTQb2/ `�MFBM; Bb

RRbQm`+2 +Q/2 �M/ T�`�K2i2`b Q7 +mb?G1SP_ Bb QT2M@bQm`+2 �i ?iiTb,ff;Bi?m#X+QKfTQ2i?�Mf
+mb?G1SP_X qJhkykR b?�`2/ i�bF /�i�, ?iiT,ffrrrXbi�iKiXQ`;frKikRf
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�++Q`/BM; iQ i?2 2ti`BMbB+ p�Hm2b �bbQ+B�i2/ rBi? i?2 i2bi 2Mi`B2bX

DeltaAvgv[n] =

n−1∑
k=1

V (S1,k)

n− 1
− V (S) UkXRjV

6Q` b+Q`BM;- irQ i�bF 2p�Hm�iBQM K2i`B+b �`2 mb2/ i?�i ?�p2 i`�/BiBQM�HHv #22M mb2/

7Q` K2�bm`BM; T2`7Q`K�M+2 BM `2;`2bbBQM i�bFb, J2�M �#bQHmi2 1``Q` UJ�1V �b �

T`BK�`v K2i`B+- �M/ _QQi Q7 J2�M a[m�`2/ 1``Q` U_Ja1V �b � b2+QM/�`v K2i`B+X

6Q` � ;Bp2M i2bi b2i a rBi? 2Mi`B2b si, 1 ! i ! |S|- H(si) Bb i?2 T`QTQb2/ b+Q`2 7Q`

2Mi`v si U?vTQi?2bBbV- �M/ V (si) Bb i?2 `272`2M+2 p�Hm2 7Q` 2Mi`v si U;QH/@bi�M/�`/

p�Hm2VX

J�1 =

∑N
i−1 |H(si)− V (si)|

N
UkXR9V

_Ja1 =

√∑N
i−1(H(si)− V (si))2

N
UkXR8V

r?2`2 N = |S|X "Qi? i?2b2 K2i`B+b �`2 MQM@T�`�K2i`B+- �miQK�iB+ �M/ /2i2`KBMBbiB+

U�M/ i?2`27Q`2 +QMbBbi2MiV- �M/ 2ti`BMbB+�HHv BMi2`T`2i�#H2X

aQK2 7m`i?2` `2�/BM;b QM Jh Z1 BM+Hm/2 i?2 +QKT�`BbQM #2ir22M Jh 2p�Hm@

�iBQM �M/ Z1 (k8d)- i?2 Z1 7`�K2rQ`F KQ/2H Zm1bi (k83)- i?2 r2�FHv bmT2`pBb2/

�TT`Q�+?2b 7Q` [m�HBiv 2biBK�iBQM �M/ i?2 HBKBi�iBQMb �M�HvbBb Q7 Z1 amT2`pBb2/

avbi2Kb (kyR)- �M/ mMbmT2`pBb2/ Z1 KQ/2Hb (d8)X

AM `2+2Mi v2�`b- i?2 b?�`2/ i�bFb ?�p2 b22M �ii2KTib iQ BMi2;`�i2 Jh [m�HBiv

2biBK�iBQM �M/ i`�/BiBQM�H Jh 2p�Hm�iBQM K2i`B+b iQ #2M2}i 7`QK FMQrH2/;2 Q7 #Qi?

K2�bm`2bX 6Q` BMbi�M+2- BM i?2 qJhkyRN b?�`2/ i�bF- i?2`2 r2`2 Ry `272`2M+2@H2bb

2p�Hm�iBQM K2i`B+b r?B+? r2`2 mb2/ 7Q` i?2 Z1 i�bF- ǳZ1 �b � J2i`B+Ǵ- �b r2HH (Rd3)X

kXkX8 J2i�@2p�Hm�iBQM

�b b?QrM BM 6B;m`2 kX3- K2i�@2p�H `2H�i2b iQ i?2 2p�Hm�iBQM K2i?Q/b i?2Kb2Hp2b-

r?B+? BM+Hm/2 bQK2 +�i2;Q`B2b i?�i r2 rBHH BMi`Q/m+2 #2HQr- BX2X bi�iBbiB+�H bB;@
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Machine Translation

Human evaluation Automatic metrics Quality estimation

Meta-evaluationHuman-in-the-
Loop metrics

Metrics as QE

Apply to: Natural Language Processing eval tasks

6B;m`2 kX3, J2i�@2p�H Q7 Jh1, �TTHvBM; iQ ;2M2`�H LGS i�bFb

MB}+�M+2- ?mK�M Dm/;2K2Mi �;`22K2Mi H2p2Hb- +Q``2H�iBM; K�Mm�H �M/ �miQK�iB+

2p�Hm�iBQMb- �M/ K2i`B+b +QKT�`BbQMbX 6B;m`2 kX3 �HbQ +QMi�BMb bQK2 `2+2Mi i`2M/b

BM Jh1 }2H/b BM+Hm/BM; ǳ?mK�M@BM@i?2@HQQT K2i`B+bǴ �M/ ǳK2i`B+b �b Z1Ǵ K2i?@

Q/bX h?2 +QM+2Ti Q7 mTT2` H�v2` #Qt Q7 6B;m`2 kX3 �+im�HHv +�M �TTHv iQ ;2M2`�H

LGS 2p�Hm�iBQM i�bFb- MQi HBKBi2/ iQ Jh 2p�Hm�iBQM i�bFbX

ai�iBbiB+�H aB;MB}+�M+2

A7 /Bz2`2Mi Jh bvbi2Kb T`Q/m+2 i`�MbH�iBQMb rBi? /Bz2`2Mi [m�HBiB2b QM � /�i�b2i-

?Qr +�M r2 2Mbm`2 i?�i i?2v BM/22/ ?�p2 /Bz2`2Mi bvbi2K [m�HBiv\ hQ 2tTHQ`2 i?Bb

T`Q#H2K- (R9j) T`2b2Mib �M BMp2biB;�iBQM BMiQ bi�iBbiB+�H bB;MB}+�M+2 i2biBM; 7Q` Jh

2p�Hm�iBQMX h?2 #QQibi`�T `2@b�KTHBM; K2i?Q/ Bb mb2/ iQ +QKTmi2 i?2 bi�iBbiB+�H

bB;MB}+�M+2 BMi2`p�Hb 7Q` 2p�Hm�iBQM K2i`B+b QM bK�HH i2bi b2ibX ai�iBbiB+�H bB;MB}+�M+2

mbm�HHv `272`b iQ irQ b2T�`�i2 MQiBQMb- QM2 Q7 r?B+? Bb i?2 T@p�Hm2- i?2 T`Q#�#BHBiv

i?�i i?2 Q#b2`p2/ /�i� rBHH Q++m` #v +?�M+2 BM � ;Bp2M bBM;H2 MmHH ?vTQi?2bBbc i?2

Qi?2` Bb i?2 ǳhvT2 AǴ 2``Q` `�i2 Q7 � bi�iBbiB+�H ?vTQi?2bBb i2bi- r?B+? Bb �HbQ +�HH2/

ǳ7�Hb2 TQbBiBp2Ǵ- �M/ Bb K2�bm`2/ #v i?2 T`Q#�#BHBiv Q7 BM+Q``2+iHv `2D2+iBM; � ;Bp2M

MmHH ?vTQi?2bBb BM 7�pQm` Q7 � b2+QM/ �Hi2`M�iBp2 ?vTQi?2bBb (NN)X
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

1p�Hm�iBM; >mK�M Cm/;2K2Mi

aBM+2 ?mK�M Dm/;2K2Mib �`2 mbm�HHv i`mbi2/ �b ;QH/ bi�M/�`/b i?�i �miQK�iB+ Jh

2p�Hm�iBQM K2i`B+b b?QmH/ i`v iQ �TT`Q�+?- i?2 `2HB�#BHBiv �M/ +Q?2`2M+2 Q7 ?mK�M

Dm/;2K2Mib Bb p2`v BKTQ`i�MiX *Q?2MǶb F�TT� �;`22K2Mi +Q2{+B2Mi Bb QM2 Q7 i?2

KQbi +QKKQMHv mb2/ 2p�Hm�iBQM K2i?Q/b (8R)X 6Q` i?2 T`Q#H2K Q7 MQKBM�H b+�H2

�;`22K2Mi #2ir22M irQ Dm/;2b- i?2`2 �`2 irQ `2H2p�Mi [m�MiBiB2b p0 �M/ pcX p0 Bb i?2

T`QTQ`iBQM Q7 mMBib BM r?B+? i?2 Dm/;2b �;`22/ �M/ pc Bb i?2 T`QTQ`iBQM Q7 mMBib 7Q`

r?B+? �;`22K2Mi Bb 2tT2+i2/ #v +?�M+2X h?2 +Q2{+B2Mi k Bb bBKTHv i?2 T`QTQ`iBQM

Q7 +?�M+2@2tT2+i2/ /Bb�;`22K2Mib r?B+? /Q MQi Q++m`- Q` �Hi2`M�iBp2Hv- Bi Bb i?2

T`QTQ`iBQM Q7 �;`22K2Mi �7i2` +?�M+2 �;`22K2Mi Bb `2KQp2/ 7`QK +QMbB/2`�iBQM,

k =
p0 − pc
1− pc

UkXReV

r?2`2 p0 − pc `2T`2b2Mib i?2 T`QTQ`iBQM Q7 +�b2b BM r?B+? #2vQM/@+?�M+2 �;`22K2Mi

Q++m`b �M/ Bb i?2 MmK2`�iQ` Q7 i?2 +Q2{+B2Mi (R89)X

*QM}/2M+2 a�KTH2 aBx2 7Q` 1p�Hm�iBQM

q?BH2 �miQK�iB+ K�+?BM2 i`�MbH�iBQM 2p�Hm�iBQM UJh1V K2i`B+b �M/ [m�HBiv 2biBK�@

iBQM UZ1V iQQHb �`2 rB/2Hv �p�BH�#H2 �M/ 2�bv iQ �++2bb- 2tBbiBM; �miQK�i2/ iQQHb �`2

MQi ;QQ/ 2MQm;?- �M/ ?mK�M �bb2bbK2Mi 7`QK T`Q72bbBQM�H i`�MbH�iQ`b U>�SV �`2

Q7i2M +?Qb2M �b i?2 ;QH/2M bi�M/�`/ (RRk)X >mK�M 2p�Hm�iBQMb- ?Qr2p2`- �`2 Q7i2M

�++mb2/ Q7 ?�pBM; HQr `2HB�#BHBiv �M/ �;`22K2MiX Ab i?Bb +�mb2/ #v bm#D2+iBpBiv Q`

bi�iBbiB+b Bb �i TH�v\ >Qr iQ �pQB/ i?2 2MiB`2 i2ti iQ #2 +?2+F2/ �M/ #2 KQ`2 2{+B2Mi

rBi? i`�MbH�iBQM Z1 7`QK +Qbi �M/ 2{+B2M+v T2`bT2+iBp2b- �M/ r?�i Bb i?2 QTiBK�H

b�KTH2 bBx2 Q7 i?2 i`�MbH�i2/ i2ti- bQ �b iQ `2HB�#Hv 2biBK�i2 i?2 i`�MbH�iBQM [m�HBiv

Q7 i?2 2MiB`2 K�i2`B�H\ AM Qm` rQ`F (3e)- r2 +�``B2/ Qmi bm+? KQiBp�i2/ `2b2�`+?

iQ +Q``2+iHv 2biBK�i2 i?2 +QM}/2M+2 BMi2`p�Hb /2T2M/BM; QM i?2 b�KTH2 bBx2 Q7 i?2

i`�MbH�i2/ i2ti- 2X;X i?2 �KQmMi Q7 rQ`/b Q` b2Mi2M+2b- i?�i M22/b iQ #2 T`Q+2bb2/ QM

i`�MbH�iBQM Z1 rQ`F~Qr bi2T 7Q` +QM}/2Mi �M/ `2HB�#H2 2p�Hm�iBQM Q7 Qp2`�HH i`�MbH�@

iBQM [m�HBivX h?2 K2i?Q/QHQ;v r2 �TTHB2/ 7Q` i?Bb rQ`F Bb 7`QK "2`MQmHHB ai�iBbiB+�H
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

.Bbi`B#miBQM JQ/2HHBM; U"a.JV �M/ JQMi2 *�`HQ a�KTHBM; �M�HvbBb UJ*a�VX h?Bb

rQ`F �//`2bb2/ i?2 bBim�iBQM r?2`2 +QMp2MiBQM�H `2b2�`+?2`b p2`v Q7i2M iQQF Bi 7Q`

;`�Mi2/ rBi? � `�M/QK Q` mM@DmbiB}2/ MmK#2` Q7 b�KTH2 b2Mi2M+2b iQ Dm/;2 i?2

Qp2`�HH Jh [m�HBivX

*Q``2H�iBM; J�Mm�H �M/ �miQK�iB+ a+Q`2

AM i?Bb b2+iBQM- r2 BMi`Q/m+2 i?`22 +Q``2H�iBQM +Q2{+B2Mi K2i?Q/b i?�i ?�p2 #22M

rB/2Hv mb2/ �i `2+2Mi qJh rQ`Fb?QTb iQ K2�bm`2 i?2 +HQb2M2bb #2ir22M �miQK�iB+

2p�Hm�iBQM �M/ K�Mm�H Dm/;2K2MibX h?2 +?QB+2 Q7 +Q``2H�iBQM 7Q`KmH� /2T2M/b QM

r?2i?2` b+Q`2 Q` `�MF b+?2K2b �`2 miBHBb2/X

S2�`bQM *Q``2H�iBQM S2�`bQMǶb +Q``2H�iBQM +Q2{+B2Mi (kRe) Bb +QKKQMHv `2T@

`2b2Mi2/ #v i?2 :`22F H2ii2` ρX h?2 +Q``2H�iBQM #2ir22M `�M/QK p�`B�#H2b X �M/ Y

/2MQi2/ �b ρXY Bb K2�bm`2/ �b 7QHHQrb (RNd),

ρXY =
cov(X, Y )√
V (X)V (Y )

=
σXY

σXσY
UkXRdV

"2+�mb2 i?2 bi�M/�`/ /2pB�iBQMb Q7 p�`B�#H2 X �M/ Y �`2 ?B;?2` i?�M y UσX > 0 �M/

σY > 0V- B7 i?2 +Qp�`B�M+2 σXY #2ir22M X �M/ Y Bb TQbBiBp2- M2;�iBp2 Q` x2`Q- i?2

+Q``2H�iBQM b+Q`2 #2ir22M X �M/ Y rBHH +Q``2bTQM/BM;Hv `2bmHi BM TQbBiBp2- M2;�iBp2

Q` x2`Q- `2bT2+iBp2HvX "�b2/ QM � b�KTH2 Q7 T�B`2/ /�i� (X, Y ) �b (xi, yi)- B4R iQ M-

i?2 S2�`bQM +Q``2H�iBQM +Q2{+B2Mi Bb +�H+mH�i2/ �b,

ρXY =

∑n
i=1(xi − µx)(yi − µy)√∑n

i=1(xi − µx)2
√∑n

i=1(yi − µy)2
UkXR3V

r?2`2 µx �M/ µy bT2+B7v i?2 K2�Mb Q7 /Bb+`2i2 `�M/QK p�`B�#H2X �M/ Y `2bT2+iBp2HvX

aT2�`K�M _�MF *Q``2H�iBQM aT2�`K�M `�MF +Q``2H�iBQM +Q2{+B2Mi- � bBK@

THB}2/ p2`bBQM Q7 i?2 S2�`bQM +Q``2H�iBQM +Q2{+B2Mi- Bb �MQi?2` i2+?MB[m2 iQ K2�bm`2

i?2 +Q``2H�iBQMb Q7 �miQK�iB+ 2p�Hm�iBQM �M/ K�Mm�H Dm/;2b- 2X;X BM i?2 qJh K2i@

`B+b i�bF (jj)X q?2M i?2`2 �`2 MQ iB2b- i?2 aT2�`K�M `�MF +Q``2H�iBQM +Q2{+B2Mi-

8y



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

r?B+? Bb bQK2iBK2b bT2+B}2/ �b U`bV Bb +�H+mH�i2/ �b,

rsϕ(XY ) = 1− 6
∑n

i=1 d
2
i

n(n2 − 1)
UkXRNV

r?2`2 di Bb i?2 /Bz2`2M+2@p�Hm2 U.@p�Hm2V #2ir22M i?2 irQ +Q``2bTQM/BM; `�MF p�`B@

�#H2b (xi − yi) BM X⃗ = {x1, x2, ..., xn} �M/ Y⃗ = {y1, y2, ..., yn} /2b+`B#BM; i?2 bvbi2K

ϕX

E2M/�HHǶb τ E2M/�HHǶb τ (Rj8) ?�b #22M mb2/ iQ K2�bm`2 i?2 +Q``2H�iBQM #2ir22M

�miQK�iB+ Q`/2` �M/ `272`2M+2 Q`/2` (jj)X h?Bb Bb /2}M2/ �b,

τ =
MmK +QM+Q`/�Mi T�B`b− MmK /Bb+Q`/�Mi T�B`b

iQi�H T�B`b UkXkyV

h?2 H�i2bi p2`bBQM Q7 E2M/�HHǶb τ Bb BMi`Q/m+2/ BM (Rje)X (ReR) T`2b2Mi �M Qp2`pB2r

Q7 E2M/�HHǶb τ b?QrBM; Bib �TTHB+�iBQM BM +�H+mH�iBM; ?Qr Km+? i?2 bvbi2K Q`/2`b /B7@

72` 7`QK i?2 `272`2M+2 Q`/2`X JQ`2 +QM+`2i2Hv- (R8e) T`QTQb2/ i?2 mb2 Q7 E2M/�HHǶb τ -

� K2�bm`2 Q7 `�MF +Q``2H�iBQM- iQ 2biBK�i2 i?2 /Bbi�M+2 #2ir22M � bvbi2K@;2M2`�i2/

�M/ � ?mK�M@;2M2`�i2/ ;QH/@bi�M/�`/ Q`/2`X

J2i`B+ *QKT�`BbQM

� MmK#2` Q7 bim/B2b ?�p2 �TT2�`2/ `2TQ`iBM; +QKT�`BbQMb #2ir22M /Bz2`2Mi

ivT2b Q7 K2i`B+bX 6Q` 2t�KTH2- (j8- jk- Rey) MQi2 i?�i- i?`Qm;? bQK2 [m�HBi�iBp2

�M�HvbBb QM bQK2 bi�M/�`/ /�i� b2i- "G1l +�MMQi `2~2+i Jh bvbi2K T2`7Q`K�M+2

r2HH BM K�Mv bBim�iBQMb- BX2X ?B;?2` "G1l b+Q`2 +�MMQi 2Mbm`2 #2ii2` i`�MbH�iBQM

QmiTmibX aQK2 `2+2MiHv /2p2HQT2/ K2i`B+b +�M T2`7Q`K Km+? #2ii2` i?�M i?2 i`�@

/BiBQM�H QM2b 2bT2+B�HHv QM +?�HH2M;BM; b2Mi2M+2@H2p2H 2p�Hm�iBQM- �Hi?Qm;? i?2b2 �`2

MQi TQTmH�` �b v2iX h?2b2 BM+Hm/2, MG1SP_ �M/ a2Mi"G1l@JQb2b (3N)X am+?

+QKT�`BbQMb rBHH ?2HT Jh `2b2�`+?2`b iQ b2H2+i i?2 �TT`QT`B�i2 K2i`B+b iQ mb2 7Q`

bT2+B�HBbi i�bFbX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

kXkXe .Bb+mbbBQM

AM i?Bb b2+iBQM- r2 2t�KBM2/ b2p2`�H iQTB+b i?�i +�M #2 +QMbB/2`2/ BM 7m`i?2` /2p2H@

QTK2Mi Q7 i?2 Jh 2p�Hm�iBQM }2H/X

h?2 }`bi �bT2+i iQ #2 /2p2HQT2/ b?QmH/ BMpQHp2 #Qi? M@;`�K rQ`/ bm`7�+2 K�i+?@

BM; �M/ /22T2` HBM;mBbiB+ 72�im`2bX "2+�mb2 M�im`�H H�M;m�;2b �`2 2tT`2bbBp2 �M/ �K@

#B;mQmb �i /Bz2`2Mi H2p2Hb (39)- bBKTH2 M@;`�K rQ`/ bm`7�+2 bBKBH�`Biv #�b2/ K2i`B+b

HBKBi i?2B` b+QT2 iQ i?2 H2tB+�H /BK2MbBQM �M/ �`2 MQi bm{+B2Mi iQ 2Mbm`2 i?�i irQ

b2Mi2M+2b +QMp2v i?2 b�K2 K2�MBM;X 6Q` BMbi�M+2- (j9) �M/ (R9e) `2TQ`i i?�i bBKTH2

M@;`�K K�i+?BM; K2i`B+b i2M/ iQ 7�pQm` �miQK�iB+ bi�iBbiB+�H Jh bvbi2KbX A7 i?2

2p�Hm�i2/ bvbi2Kb #2HQM; iQ /Bz2`2Mi ivT2b i?�i BM+Hm/2 `mH2@#�b2/- ?mK�M �B/2/-

�M/ bi�iBbiB+�H bvbi2Kb- i?2M bBKTH2 M@;`�K K�i+?BM; K2i`B+b- bm+? �b "G1l- ;Bp2

� bi`QM; /Bb�;`22K2Mi #2ir22M i?2b2 `�MFBM; `2bmHib �M/ i?Qb2 Q7 ?mK�M �bb2bbQ`bX

aQ /22T2` HBM;mBbiB+ 72�im`2b �`2 p2`v BKTQ`i�Mi BM i?2 Jh 2p�Hm�iBQM T`Q+2/m`2X

>Qr2p2`- BM�TT`QT`B�i2 miBHBb�iBQM- Q` �#mM/�Mi Q` �#mb2/ miBHBb�iBQM- Q7 HBM@

;mBbiB+ 72�im`2b rBHH `2bmHi BM HBKBi2/ TQTmH�`Biv Q7 K2�bm`2b BM+Q`TQ`�iBM; HBM;mBbiB+

72�im`2bX AM i?2 7mim`2- ?Qr iQ mb2 i?2 HBM;mBbiB+ 72�im`2b BM � KQ`2 �++m`�i2- ~2tB#H2

�M/ bBKTHB}2/ r�v- rBHH #2 � +?�HH2M;2 BM Jh 2p�Hm�iBQMX 6m`i?2`KQ`2- Jh 2p�Hm@

�iBQM 7`QK i?2 �bT2+ib Q7 b2K�MiB+ bBKBH�`Biv Bb KQ`2 `2�bQM�#H2 �M/ `2�+?2b +HQb2`

iQ ?mK�M Dm/;2K2Mib- bQ Bi b?QmH/ `2+2Bp2 KQ`2 �ii2MiBQMX

h?2 b2+QM/ K�DQ` �bT2+i Bb Jh [m�HBiv 2biBK�iBQM UZ1V i�bFb- r?B+? �`2 /Bz2`2Mi

iQ i`�/BiBQM�H Jh 2p�Hm�iBQM BM b2p2`�H r�vbX h?2b2 /Bz2`2M+2b BM+Hm/2 2ti`�+iBM;

`272`2M+2@BM/2T2M/2Mi 72�im`2b 7`QK BMTmi b2Mi2M+2b �M/ i?2B` i`�MbH�iBQM- Q#i�BMBM;

[m�HBiv b+Q`2b #�b2/ QM KQ/2Hb T`Q/m+2/ 7`QK i`�BMBM; /�i�- T`2/B+iBM; i?2 [m�HBiv

Q7 �M mMb22M i`�MbH�i2/ i2ti �i bvbi2K `mM@iBK2- }Hi2`BM; Qmi b2Mi2M+2b r?B+? �`2

MQi ;QQ/ 2MQm;? 7Q` TQbi T`Q+2bbBM;- �M/ b2H2+iBM; i?2 #2bi i`�MbH�iBQM 7`QK �KQM;

KmHiBTH2 bvbi2KbX h?Bb K2�Mb i?�i rBi? bQ K�Mv +?�HH2M;2b- i?Bb iQTB+ rBHH +QMiBMm2

iQ �ii`�+i K�Mv `2b2�`+?2`bX

h?B`/Hv- bQK2 �/p�M+2/ Q` +?�HH2M;BM; i2+?MQHQ;B2b i?�i +�M #2 7m`i?2` �TTHB2/

iQ Jh 2p�Hm�iBQM BM+Hm/2 i?2 /22T H2�`MBM; KQ/2Hb (N8- kN8)- b2K�MiB+ HQ;B+ 7Q`K-

8k



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�M/ /2+BT?2`K2Mi KQ/2HX

*QKT�`BbQMb Q7 >1 pbX �1

aQ 7�`- ?mK�M Dm/;2K2Mi b+Q`2b Q7 Jh `2bmHib �`2 mbm�HHv +QMbB/2`2/ �b i?2 ;QH/

bi�M/�`/ �;�BMbi r?B+? �miQK�iB+ 2p�Hm�iBQM K2i`B+b b?QmH/ i`v iQ K�i+?X >Qr2p2`-

bQK2 BKT`QT2` ?�M/HBM; BM i?2 T`Q+2bb +�M H2�/ iQ T`Q#H2KbX 6Q` BMbi�M+2- BM i?2

�*G qJh kyRR 1M;HBb?@*x2+? i�bF- i?2 KmHiB@�MMQi�iQ` �;`22K2Mi F�TT� p�Hm2 F

Bb p2`v HQr �M/ 2p2M i?2 2t�+i b�K2 bi`BM; T`Q/m+2/ #v irQ bvbi2Kb Bb `�MF2/ /B7@

72`2MiHv 2�+? iBK2 #v i?2 b�K2 �MMQi�iQ`X h?2 2p�Hm�iBQM `2bmHib �`2 ?B;?Hv �z2+i2/

#v i?2 K�Mm�H `272`2M+2 i`�MbH�iBQMbX >Qr iQ 2Mbm`2 i?2 [m�HBiv Q7 `272`2M+2 i`�Mb@

H�iBQMb �M/ i?2 �;`22K2Mi H2p2H Q7 ?mK�M Dm/;2K2Mib �`2 irQ BKTQ`i�Mi T`Q#H2KbX

�miQK�iB+ 2p�Hm�iBQM K2i`B+b �`2 BM/B`2+i K2�bm`2b Q7 i`�MbH�iBQM [m�HBiv- #2@

+�mb2 i?2v mbm�HHv mb2 p�`BQmb bi`BM; /Bbi�M+2 �H;Q`Bi?Kb iQ K2�bm`2 i?2 +HQb2M2bb

#2ir22M i?2 Jh bvbi2K QmiTmib �M/ i?2 K�Mm�HHv Qz2`2/ `272`2M+2 i`�MbH�iBQMbX

h?2v �`2 #�b2/ QM i?2 +�H+mH�iBQM Q7 i?2 +Q``2H�iBQM rBi? K�Mm�H Jh 2p�Hm�iBQM

(RNN)X 6m`i?2`KQ`2- �miQK�iB+ 2p�Hm�iBQM K2i`B+b i2M/ iQ B;MQ`2 i?2 `2H2p�M+2 Q7

rQ`/b (R9k)X 6Q` BMbi�M+2- M�K2/ 2MiBiB2b �M/ +Q`2 +QM+2Tib �`2 KQ`2 BKTQ`i�Mi

i?�M TmM+im�iBQM �M/ /2i2`KBM2`b- #mi KQbi �miQK�iB+ 2p�Hm�iBQM K2i`B+b Tmi i?2

b�K2 r2B;?i Q7 BKTQ`i�M+2 QM 2�+? rQ`/ Q7 i?2 b2Mi2M+2bX h?B`/- �miQK�iB+ 2p�H@

m�iBQM K2i`B+b mbm�HHv vB2H/ b+Q`2b r?Qb2 �+im�H p�Hm2b �`2 K2�MBM;H2bb- bBM+2 i?2v

�`2 i2bi b2i bT2+B}+ �M/ i?2 �#bQHmi2 p�Hm2b �`2 MQi BM7Q`K�iBp2X 6Q` BMbi�M+2- r?�i

Bb i?2 K2�MBM; Q7 @ReyN9 �b � b+Q`2 #v i?2 Jh2_�i2` K2i`B+ (kR9) Q` RXN3 b+Q`2 #v

_Pa1 (k8j) \ AMbi2�/- r2 }M/ Qm` 2�`HB2` rQ`F G1SP_ �M/ ?G1SP_ b2`B2b BM+Hm/@

BM; MG1SP_ �M/ +mb?G1SP_ (Ryk- RR9- Rye- dj) +�M ;Bp2 � bQK2?Qr K2�MBM;7mH

b+Q`2 7Q` � bQK2?Qr `2+Q;MBb2/ ;QQ/ i`�MbH�iBQM- 2X;X i?2 b+Q`2 +�M #2 �`QmM/ yXey

iQ yX3yX

�miQK�iB+ 2p�Hm�iBQM K2i`B+b b?QmH/ i`v iQ �+?B2p2 i?2 ;Q�Hb Q7 HQr +Qbi- `2/m+2

iBK2 �M/ 2zQ`i bT2Mi QM +�``vBM; Qmi 2p�Hm�iBQM- i?2v b?QmH/ #2 imM�#H2- b?QmH/

�miQK�iB+�HHv QTiBKBb2 bvbi2K T2`7Q`K�M+2 iQr�`/b i?2 K2i`B+ �M/ ;2M2`�i2 K2�M@
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

BM;7mH b+Q`2b r?B+? ;Bp2 �M BMimBiBp2 BMi2`T`2i�iBQM Q7 i`�MbH�iBQM [m�HBivX h?2v

b?QmH/ #2 +QMbBbi2Mi �HHQrBM; `2T2�i2/ mb2 Q7 i?2 K2i`B+ iQ ;Bp2 i?2 b�K2 `2bmHib-

�M/ i?2v b?QmH/ #2 +Q``2+i BM i?�i i?2 K2i`B+ Kmbi `�MF #2ii2` bvbi2Kb ?B;?2`-

�b K2MiBQM2/ BM (R9k)c Q7 r?B+? i?2 HQr +Qbi- imM�#H2 �M/ +QMbBbi2Mi +?�`�+i2`Bb@

iB+b �`2 2�bBHv �+?B2p2/ #v i?2 K2i`B+ /2p2HQT2`bX h?2 Qi?2` irQ ;Q�Hb UK2�MBM;7mH

�M/ +Q``2+iV �`2 ;2M2`�HHv +?�HH2M;2b BM 7`QMi Q7 LGS `2b2�`+?2`bX PM2 Q7 i?2 7m@

im`2 `2b2�`+? /B`2+iBQM iQ �//`2bb i?2b2 Bbbm2b Bb iQ +mbiQKBb2 i?2 �miQK�iB+ K2i`B+b

mbBM; ?mK�M Dm/;2K2Mi H�#2HH2/ /�i�- 2bT2+B�HHv i?2 �MMQi�i2/ /�i� 7`QK T`Q72b@

bBQM�H i`�MbH�iQ`b- iQr�`/b i?2 #2ii2` T2`7Q`K�M+2b- bm+? �b Qm` `2+2MiHv BM@?Qmb2

/2p2HQT2/ +mb?G1SP_ U+mbiQKBb2/ ?G1SP_V (dj)X

kXkXd amKK�`v

AM i?Bb b2+iBQM r2 ?�p2 T`2b2Mi2/ � bm`p2v Q7 i?2 bi�i2@Q7@i?2@�`i BM i`�MbH�iBQM [m�H@

Biv �bb2bbK2Mi K2i?Q/QHQ;B2b 7`QK i?2 pB2rTQBMib Q7 #Qi? K�Mm�H Dm/;2K2Mib �M/

�miQK�i2/ K2i?Q/b- �b r2HH �b i?2 K2i�@2p�Hm�iBQM Q7 2p�Hm�iBQM K2i?Q/bX h?2

�miQK�i2/ K2i?Q/b +Qp2`2/ #Qi? i`�/BiBQM�H K2i`B+b �M/ �/p�M+2/ [m�HBiv 2biBK�@

iBQM KQ/2Hb rBi?Qmi /2T2M/BM; QM ?mK�M T`2T�`2/ `272`2M+2bX q2 #2HB2p2 i?Bb rQ`F

+�M ?2HT #Qi? Jh �M/ LGS `2b2�`+?2`b �M/ T`�+iBiBQM2`b BM B/2MiB7vBM; �TT`QT`B�i2

[m�HBiv �bb2bbK2Mi K2i?Q/b 7Q` i?2B` rQ`FX q2 �HbQ 2tT2+i i?Bb rQ`F +QmH/ b?2/

bQK2 HB;?i QM 2p�Hm�iBQM K2i?Q/QHQ;B2b BM Qi?2` LGS i�bFb- /m2 iQ i?2 bBKBH�`BiB2b-

i�bFb bm+? �b i2ti bmKK�`Bb�iBQM (R3R- RN)- M�im`�H H�M;m�;2 mM/2`bi�M/BM; (kj9)-

M�im`�H H�M;m�;2 ;2M2`�iBQM (3k)- �b r2HH �b T`Q;`�KKBM; H�M;m�;2 U+Q/2V ;2M2`�iBQM

(ReN)X

kXj Jh "`Q�/ Abbm2b �M/ *?�HH2M;2b

AM i?Bb b2+iBQM- r2 T`2b2Mi � bmKK�`v Q7 i?2 KQbi BKTQ`i�Mi +m``2Mi Bbbm2b �M/

+?�HH2M;2b BM JhX aQK2 Q7 i?2b2 ?�p2 #22M K2MiBQM2/ BM T`2pBQmb b2+iBQMb- #mi r2 HBbi

i?2K ?2`2 BM /Bz2`2Mi +�i2;Q`B2b BM Q`/2` iQ ;`QmT i?2KX q2 T`2b2Mi Jh T`Q#H2Kb
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�M/ +?�HH2M;2b 7`QK b2p2`�H T2`bT2+iBp2b, 7`QK Jh KQ/2HHBM;- iQ +Q`Tmb Bbbm2b- HQr@

`2bQm`+2 Jh- �M/ �bb2bbBM; Jh KQ/2HbX h?Bb i?2M H2�/b iQ �M BMi`Q/m+iBQM Q7 Qm`

7Q+mb BM i?Bb i?2bBbX

kXjXR Jh JQ/2HHBM;

A7 r2 2t�KBM2 i`�MbH�iBQM KQ/2Hb- i?2`2 �`2 b2p2`�H `2MQrM2/ Bbbm2b i?�i ?�p2 MQi

#22M Qp2`+QK2 v2iX 6Q` BMbi�M+2- 7`QK i?2 H2�`MBM; pQ+�#mH�`v T2`bT2+iBp2- i?2

i`�MbH�iBQM Q7 `�`2 rQ`/b �M/ Qmi@Q7@pQ+�#mH�`v UPPoV rQ`/b Bb �Hr�vb � +?�HH2M;2X

h?2 HQr 7`2[m2M+v Q7 PPo rQ`/b �M/ T?`�b2b i?�i +�M #2 H2�`M2/ 7`QK � i`�BMBM;

b2i H2�/b � KQ/2H iQ MQi #2BM; �#H2 iQ �+[mB`2 i?2 i`m2 K2�MBM; Q7 bm+? rQ`/bX

h?Bb H2�/b iQ HQr [m�HBiv i`�MbH�iBQM Q7 i?2b2 `�`2 rQ`/b �M/ T?`�b2b- �M/ bQK2

Jh KQ/2Hb Dmbi F22T i?2b2 `�`2 rQ`/b BM i?2 bQm`+2 i2ti 7Q`K�i rBi?Qmi i`�MbH�iBM;

i?2K BMiQ i?2 QmiTmi i�`;2i i2ti- F22TBM; i?2K �b 7Q`2B;M rQ`/bX PM2 2zQ`i i?�i

?�b #22M K�/2 iQ �//`2bb i?Bb Bbbm2 Bb bm#@rQ`/ i2+?MQHQ;v mbBM; #2i�@T�B` 2M+Q/BM;

U"S1V Q` bBKBH�` K2i?Q/b (RRy- k98- RRR)X

�b K2MiBQM2/ BM a2+iBQM kXR- i?2 BMi2`T`2i�iBQM �M/ i`�MbT�`2Mi `2T`2b2Mi�iBQM

Q7 M2m`�H M2irQ`F KQ/2Hb �M/ BM7Q`K�iBQM ~Qr �M/ i?2 i`�Mb72` 7`QK H�v2`@iQ@H�v2`

BM LJh �`2 biBHH mM+H2�` BM KQbi +�b2bX h?Bb Bb �M QM;QBM; `2b2�`+? iQTB+ BM �HH �T@

THB+�iBQMb Q7 M2m`�H M2irQ`Fb i?�i �ii`�+ib K�Mv `2b2�`+?2`bX 6Q` BMbi�M+2- (Re) BM@

p2biB;�i2/ i?2 2ti`�+i2/ 72�im`2b 7`QK i?2 KB//H2 H�v2`b Q7 �M LJh KQ/2H �M/ i?2B`

/Bz2`2Mi T2`7Q`K�M+2b BM- 7Q` 2t�KTH2- SPa �M/ b2K�MiB+ i�;;BM; i�bFbX aBKBH�`Hv-

(ey) BMp2biB;�i2/ i?2 rQ`/ �HB;MK2Mi BMi2`T`2i�iBQM BM LJh �M/ (Rd9) BMi`Q/m+2/ �

`2T`2b2Mi�iBQM H2�`MBM; Q7 rQ`/b- b2Mi2M+2b �M/ /Q+mK2Mib BM M2m`�H M2irQ`Fb 7Q`

/Bz2`2Mi LGS }2H/bX

Jh �HbQ 7�+2b +?�HH2M;2b BM /Q+mK2Mi H2p2H T2`7Q`K�M+2 bBM+2 i`�/BiBQM�H KQ/2Hb

�Hr�vb i`2�i 2�+? b2Mi2M+2 b2T�`�i2Hv �b � b2;K2Mi /m`BM; H2�`MBM; �M/ i`�MbH�iBM;-

B;MQ`BM; i?2 +Q?2`2M+2 #2ir22M b2Mi2M+2bX h?Bb rBHH H2�/ iQ � ?m;2 i`�MbH�iBQM

[m�HBiv /`QT B7 i?2 b2Mi2M+2b i?�i M22/ iQ #2 i`�MbH�i2/ �`2 +QMM2+i2/ �M/ i?2 +Q``2+i

i`�MbH�iBQM M22/b +QMi2tim�H FMQrH2/;2X aQK2 `2+2Mi rQ`F i?�i i`B2b iQ i�+FH2 i?Bb
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+?�HH2M;2 mb2b K2i?Q/b bm+? �b iQTB+ KQ/2HHBM; (R8R)- ?B2`�`+?B+�H �ii2MiBQM M2irQ`Fb

(RN9)- �M/ i?2`2 Bb � `2+2Mi bm`p2v BMi`Q/m+BM; 2p�Hm�iBQM K2i?Q/b 7Q` /Q+mK2Mi@H2p2H

LJh (R3d)X

�MQi?2` /`�r#�+F Q7 LJh Bb i?�i LJh bvbi2Kb mbm�HHv T`Q/m+2 #2ii2` ~m2Mi

QmiTmi- ?Qr2p2` i?2 �/2[m�+v Bb HQr2` bQK2iBK2b +QKT�`2/ rBi? +QMp2MiBQM�H aJh-

2X;X bQK2 K2�MBM; 7`QK i?2 bQm`+2 b2Mi2M+2b rBHH #2 HQbi BM i?2 i`�MbH�iBQM r?2M

i?2 b2Mi2M+2 Bb HQM; (ke3- ke3- R98- ky9- 98)X PM2 `2�bQM 7Q` i?Bb T?2MQK2MQM +QmH/

#2 /m2 iQ i?2 �#Qp2 K2MiBQM2/ `�`2 rQ`/b T`Q#H2K- 2t+2Ti 7Q` i?2 mM+H2�` H2�`MBM;

T`Q+2/m`2 Q7 M2m`�H M2ibX

h?2`2 Bb �HbQ � ?m;2 +QKTmi�iBQM�H +Qbi 7`QK i?2 p2`v H�`;2 H2�`MBM; KQ/2H

Bbbm2X �b /Bb+mbb2/ BM a2+iBQM kXR- iQ �//`2bb i?2 rQ`/ �HB;MK2Mi Bbbm2 BM LJh- �M

�ii2MiBQM K2+?�MBbK +�M #2 BMi`Q/m+2/ iQ KQ/2H bQm`+2 2M+Q/2`- i�`;2i /2+Q/2`-

+`Qbb 2M+Q/2`@/2+Q/2` H2�`MBM;- �b r2HH �b +Qp2`�;2 KQ/2HHBM; 7Q` Qp2`�HH �ii2MiBQM

(ke3- RNj- kdj)X >Qr2p2`- i?2b2 H2�/ iQ p2`v H�`;2 H2�`MBM; KQ/2Hb r?B+? +Qbi � H�`;2

�KQmMi Q7 `2bQm`+2b �M/ +QKTmi�iBQM�H bmTTQ`iX h?mb i?Bb Bb MQi B/2�H 7Q` K�Mv

H�M;m�;2 T�B`b �M/ 7Q` +�``vBM; Qmi T`�+iB+�H `2b2�`+?X JQ/2H /BbiBHH�iBQMb ?�p2 #22M

� iQTB+ Q7 �+iBp2 `2b2�`+? �M/ K�v #2 � TQbbB#H2 bQHmiBQM 7Q` i?Bb Bbbm2X 6Q` BMbi�M+2-

(dN) /2bB;M2/ � i2�+?2`@bim/2Mi KQ/2H �M/ � }Hi2`BM; K2i?Q/ #�b2/ QM i?2 FMQrH2/;2

Q7 i?2 i2�+?2` KQ/2H iQ `2/m+2 i?2 +Qbi Q7 i`�BMBM; iBK2X EMQrH2/;2 /BbiBHH�iBQM Bb

�HbQ `2+2BpBM; �ii2MiBQM BM Qi?2` i`�/BiBQM�H LGS i�bFb- bm+? �b L1_ (Nd)X

kXjXk GBM;mBbiB+ �r�`2M2bb

GBM;mBbiB+ �r�`2M2bb Bb �MQi?2` T`Q#H2K BM bi�i2 Q7 i?2 �`i LJh KQ/2Hb r?2M i?2v

KQbiHv 7Q+mb QM /�i�@/`Bp2M K�+?BM2 H2�`MBM; K2i?Q/QHQ;B2bX GBM;mBbiB+ ;mB/�M+2

7Q` Jh +�M #2 i`�+2/ #�+F iQ i?2 bi�`i Q7 Jh �b � `2b2�`+? iQTB+- 7`QK `mH2@#�b2/

KQ/2Hb iQ bi�iBbiB+�H KQ/2HbX GBM;mBbiB+ FMQrH2/;2 +�M #2 BM+Q`TQ`�i2/ BMiQ b2Mi2M+2

bi`m+im`�H H2p2H- 2X;X ;`�KK�` �M/ bvMi�t- �M/ b2K�MiB+ H2p2H- 2X;X /Bb�K#B;m�iBQM-

B/BQK�iB+ 2tT`2bbBQM- K2�MBM; 2[mBp�H2M+2- �M/ H2tB+�H /Bp2`bBiv- �b r2HH �b H�M;m�;2

`2;Bbi2`- 2X;X i?2 2H2;�M+2- bivH2 �M/ HQ+�HBb�iBQM Q7 i`�MbH�iBQMX �KQM; i?2b2 +?�H@
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

H2M;2b- `2b2�`+?2`b ?�p2 /2}M2/ bQK2 +H2�` bm#@i�bFb- bm+? �b i`�MbH�iBQM2b2- ;2M/2`

�M/ KmHiB@qQ`/ 2tT`2bbBQMb Bbbm2b- �M/ i?2 +?�HH2M;2 Q7 T�`bBM; 7Q` JhX q2 2tT�M/

QM bQK2 Q7 i?2b2 +QM+2Tib #2HQrX

h`�MbH�iBQM2b2 �M/ ;2M/2` Bbbm2b �`2 MQi M2r iQTB+b- #mi ?�p2 bi�`i2/ iQ /`�r

�ii2MiBQM 7`QK LJh `2b2�`+?2`b BM `2+2Mi v2�`bX J�+?BM2 i`�MbH�i2/ QmiTmib �`2

72�im`2/ rBi? bQK2 +?�`�+i2`BbiB+b i?�i �`2 Q// Q` mMM�im`�H �++Q`/BM; iQ T`Q72b@

bBQM�H i`�MbH�iQ`bX h?2 /2i2+iBQM Q7 i`�MbH�iBQM2b2 �M/ �//`2bbBM; i?Bb T`Q#H2K Bb

� `2H�iBp2Hv M2r iQTB+ (R9N- kjj- Nk)X :2M/2` Bb Q7i2M KBbi`2�i2/ #v Jh KQ/2Hb-

Q` #B�b2/ 7Q` 2t�KTH2 iQ i?2 K�H2 ;2M/2` #v K�Mv QMHBM2 i`�MbH�iBQM TH�i7Q`Kb-

BM+Hm/BM; :QQ;H2 h`�MbH�i2X h?Bb KB;?i #2 /m2 iQ i?2 i`�BMBM; +Q`Tmb �p�BH�#H2 7Q`

i?2 Jh KQ/2H- #mi Bi +�M �HbQ #2 /m2 iQ i?2 H2�`MBM; KQ/2H Bib2H7 i?�i Bb MQi +�@

T�#H2 Q7 +Q``2+iHv i`2�iBM; ;2M/2` `2H�i2/ H2tB+�H i`�MbH�iBQMbX GBM;mBbiB+ FMQrH2/;2

BMi2;`�iBQM Bb QM2 TQbbB#H2 bQHmiBQM iQ �//`2bbBM; i?Bb bBim�iBQM (89- kjd- kdk)X

JmHiB@rQ`/ 2tT`2bbBQMb rBHH BM~m2M+2 #Qi? i?2 bvMi�t �M/ i?2 b2K�MiB+ �bT2+ib

Q7 � b2Mi2M+2 �M/ i2tiX *Q``2+i `2+Q;MBiBQM Q7 Jq1b ?�b �M BKT�+i QM rQ`/ #mM/H2

�M/ Qp2`�HH b2Mi2M+2 bi`m+im`2 �M�HvbBb r?2`2 �K#B;mQmb Jq1b bm+? �b K2i�T?Q`b

�M/ B/BQKb T`2b2Mi � b2K�MiB+ +?�HH2M;2 7Q` Jh KQ/2Hb (Ry3- RRy- kj8- RyN- Ry)X

�b K2MiBQM2/ BM a2+iBQM kXR- bBM+2 i?2 aJh T�`�/B;K- `2b2�`+?2`b ?�p2 #22M

b22FBM; iQ BM+Q`TQ`�i2 b2Mi2M+2 T�`bBM; FMQrH2/;2 BMiQ Jh KQ/2Hb- BM+Hm/BM; +QM@

biBim2M+v T�`bBM; �M/ /2T2M/2M+v T�`bBM; bi`m+im`2bX >Qr2p2`- i?Bb Bb biBHH � +?�H@

H2M;BM; `2b2�`+? iQTB+ (dk- k3k- 9j)X

kXjXj *Q`Tmb Abbm2b

h?2`2 �`2 �//BiBQM�H Bbbm2b `2;�`/BM; i?2 +Q`TQ`� r2 mb2 7Q` LGS �M/ Jh i�bFbX

6B`biHv- �b /Bb+mbb2/ BM (kjd)- i?2 ;2M/2` BK#�H�M+2 7`QK i`�BMBM; /�i� �Hr�vb `2/m+2b

i?2 T2`7Q`K�M+2 Q7 �M Jh KQ/2H 2bT2+B�HHv r?2M i?2 H�M;m�;2 ?�b `B+? KQ`T?QH@

Q;v �M/ ;`�KK�iB+�H ;2M/2`XPM2 2zQ`i iQ �//`2bb i?Bb Bbbm2 Bb i?2 +`2�iBQM Q7 i?2

qBMQJh +?�HH2M;2 b2i r?B+? �BKb �i K2�bm`BM; ;2M/2` i`�MbH�iBQM [m�HBiv 7`QK

Jh bvbi2KbX h?Bb r�b +`2�i2/ 7`QK 1M;HBb? iQ 2B;?i Qi?2` i�`;2i H�M;m�;2b 2�+? Q7
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

r?B+? ?�p2 ;`�KK�iB+�H ;2M/2` (key)X

_2;Bbi2` BK#�H�M+2 Bb �MQi?2` Bbbm2 r?B+? +�M �`Bb2 BM �M Jh i`�BMBM; �M/ i2biBM;

+Q`TmbX aBM+2 i?2 H�`;2 �KQmMi Q7 �p�BH�#H2 +Q`Tmb /�i� �HKQbi �Hr�vb +QK2b 7`QK

i?2 BMi2`M2i- i?2`2 �`2 BM+QMbBbi2M+B2b BM i?2 `2;Bbi2` H2p2HbX 6Q` BMbi�M+2- HQr `2;Bbi2`

b2[m2M+2b HBF2 ǳ?�?�Ǵ �M/ ǳi?tǴ bQK2iBK2b �TT2�` BM +Q`TQ`� i?�i ?�p2 ?B;? `2;Bbi2`

b2;K2Mib (Ry3)X

�MQi?2` Bbbm2 i?�i T`2b2Mib BM K�Mv i`�BMBM; +Q`TQ`� Bb i?2 ǳ/�i� b�MBivǴ T`Q#@

H2KX h?2`2 Bb `2b2�`+? i?�i /Bb+mbb2b i?2 i2bi b2ib i?�i ?�p2 #22M mb2/ 7Q` Jh

[m�HBiv 2p�Hm�iBQM �M/ r?B+? ?�p2 B/2MiB}2/ i?2b2 �b � T`Q#H2KX q?2i?2` i?2 i2bi

bmBi2 +�M `2�HHv `2~2+i Jh KQ/2H /Bz2`2M+2b �M/ KQ/2H [m�HBiv Bb � [m2biBQM i?�i

?�b /`�rM �ii2MiBQM 7`QK Jh 2tT2`ibX h?Bb BMpQHp2b i?2 /Bp2`bBiv Q7 i?2 i2bi b2i- i?2

[m�HBiv- +Qp2`�;2 �M/ i?2 /QK�BMb Q7 QT2`�iBQM (R8N- R83- Ry3)X .�i� b�MBiv +?2+FBM;

Bb �HbQ �M Bbbm2 BM Qi?2` LGS i�bFb bm+? �b M�im`�H H�M;m�;2 BM72`2M+2 (ke9)X

kXjX9 G�M;m�;2 "B�b �M/ GQr _2bQm`+2b

AM pB2r Q7 ǳp�HmBM; /Bp2`bBiv � +QKKBii2/ iQ 2[m�HBivǴ- H�M;m�;2 `2bQm`+2b BM i?2

T�bi ?�p2 #22M p2`v mM2p2MX 6Q` /�i�@/`Bp2M aJh �M/ LJh KQ/2Hb- i?Bb Bb � #B;

Bbbm2 Q7 ?Qr iQ BKT`Qp2 KQ/2H T2`7Q`K�M+2b BM i?2 bBim�iBQM r?2M � H�`;2 +Q`Tmb Bb

MQi �p�BH�#H2 (k9N)X

h?2`2 �`2 �HbQ K�Mv H�`;2 `2b2�`+? T`QD2+ib r?B+? ?�p2 7Q+mb2/ QM H�M;m�;2 #B�b

�M/ HQr `2bQm`+2b BM bT2+B}+ H�M;m�;2bX 6Q` BMbi�M+2- QM2 1l T`QD2+i- i?2 ZhkR

+QMbQ`iBmK- ?�b 8 H�M;m�;2 T�B`b �b Bib 7Q+mb- ?�pBM; 1M;HBb? �b i?2 bQm`+2 H�M;m�;2

rBi? i?2 7QHHQrBM; T�B`b, 1M;HBb?@=:2`K�M- 1M;HBb?@=*x2+?- 1M;HBb?@=G�ipB�M-

1M;HBb?@=_QK�MB�Mc �M/ QM2 ?�pBM; 1M;HBb? �b i?2 i�`;2i, :2`K�M@=1M;HBb? RkX

GQr `2bQm`+2 Jh KQ/2HHBM; ?�b #22M � HQM;@i2`K `2b2�`+? iQTB+ �M/ BMpQHp2/ BM �

b2`B2b Q7 b?�`2/ i�bFb �M/ rQ`Fb?QTb (Rjk)X AM qJhkykR- i?2`2 �`2 irQ b?�`2/ i�bFb

7Q+mbBM; QM HQr `2bQm`+2 Jh M�K2Hv i?2 JmHiBHBM;m�H GQr@_2bQm`+2 h`�MbH�iBQM 7Q`

AM/Q@1m`QT2�M G�M;m�;2b �M/ lMbmT2`pBb2/ Jh �M/ o2`v GQr _2bQm`+2 amT2`pBb2/
Rk?iiT,ffrrrX[ikRX2mf
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Jh RjX

.Bz2`2Mi K2i?Q/QHQ;B2b ?�p2 #22M T`QTQb2/ iQ i�+FH2 i?2 Bbbm2 Q7 HQr `2bQm`+2b-

7Q` BMbi�M+2- #�+F@i`�MbH�iBQM- KmHiBHBM;m�H KQ/2HHBM;- mMbmT2`pBb2/ KQMQHBM;m�H

KQ/2Hb- FMQrH2/;2 /BbiBHH�iBQM- �M/ LJh QTiBKBb�iBQM (k9e- Nj- kye- kN3)X

�b bm;;2bi2/ #v i?2 ZhkR T`QD2+i- KmHiBHBM;m�H 2K#2//BM;b �`2 2tT2+i2/ iQ bmT@

TQ`i i`�Mb72` H2�`MBM; 7`QK � r2HH@`2bQm`+2/ H�M;m�;2 iQ mM/2`@`2bQm`+2/ H�M;m�;2bX

hQ #2M2}i 7`QK KmHiBHBM;m�H `2bQm`+2b 7Q` Qp2`+QKBM; /�i� b?Q`i�;2- KmHiBHBM;m�H

�M/ x2`Q@b?Qi KQ/2Hb �`2 �HbQ �TTHB2/ iQ `2H2p�Mi LGS }2H/b- bm+? �b `2;Bbi2` �M�HvbBb

(kjk)X

kXjX8 1p�Hm�iBM; Jh

�b /Bb+mbb2/ BM a2+iBQM kXk- Jh [m�HBiv Bb biBHH 7�` 7`QK `2�+?BM; ?mK�M T�`Biv- �M/

Jh [m�HBiv �bb2bbK2Mi TH�vb �M BKTQ`i�Mi `QH2 BM Qp2`�HH `2b2�`+? BMiQ Jh (Rkj-

RN3- RRk- Ryd)X >Qr iQ +Q``2+iHv 2p�Hm�i2 Jh KQ/2Hb �M/ �bb2bb i?2B` i`�MbH�iBQM

[m�HBiv Bb � p2`v +?�HH2M;BM; i�bFX >mK�M �bb2bbK2Mi Q7 Jh QmiTmi [m�HBiv ?�b

?B;? +Qbi �M/ HQr �;`22K2Mi H2p2Hb �KQM; ?mK�M �bb2bbQ`bX Jh 2p�Hm�iBQM K2i`B+b

?�p2 #22M mb2/ BM � 722/#�+F HQQT MQi Dmbi iQ K2�bm`2 QmiTmi #mi �HbQ iQ imM2 Jh

KQ/2H T�`�K2i2`b 7Q` #2ii2` T2`7Q`K�M+2X �b K2MiBQM2/ #27Q`2- ?mK�M �bb2bbK2Mi

`2bmHib ?�p2 HQM; #22M `2;�`/2/ �b i?2 ;QH/ bi�M/�`/ `272`2M+2 7Q` �miQK�iB+ K2i`B+b

iQ H2�`M 7`QK �M/ �;�BMbi r?B+? iQ ;2i ?B;?2` +Q``2H�iBQMX >Qr2p2`- p2`v `2+2Mi

`2b2�`+? 7`QK i?2 :QQ;H2 Jh ;`QmT `2~2+i2/ i?�i +`Qr/@bQm`+2/ ?mK�M �bb2bbQ`b

;�p2 p2`v /Bz2`2Mi `�MFBM;b iQ Jh bvbi2K- +QKT�`2/ iQ i?2 `�MFBM; Q7 T`Q72bbBQM�H

i`�MbH�iQ`b- �M/ ;2i 2p2M HQr2` +Q``2H�iBQM H2p2Hb iQ i?2 T`Q72bbBQM�H i`�MbH�iQ` i?�M

i?2 ?B;? T2`7Q`K�M+2 �miQK�iB+ K2i`B+b (dd)X h?2 bm`p2v rQ`F +�``B2/ Qmi #v (Rjy)

�HbQ `2p2�H2/ K�Mv +?�HH2M;2b �M/ Bbbm2b BM +`Qr/@bQm`+BM; TH�i7Q`Kb �M/ /Bb+mbb2/

TQbbB#H2 K2i?Q/b QM ?Qr iQ BKT`Qp2 i?2 [m�HBiv +QMi`QHb Q7 +`Qr/@bQm`+2/ rQ`F2`bX

>Qr2p2`- bBM+2 i?2 i`�/BiBQM�H qJh b?�`2/ i�bF ?�p2 `2;�`/2/ +`Qr/@bQm`+2 ?mK�M

Rj�p�BH�#H2 �i ?iiT,ffrrrXbi�iKiXQ`;frKikRfKmHiBHBM;m�H>2`Bi�;2@i`�MbH�iBQM@i�bFX
?iKH �M/ ?iiT,ffrrrXbi�iKiXQ`;frKikRfmMbmTn�M/np2`vnHQrn`2bX?iKHX JmHiBKQ/�H GQr_2b
Jh rQ`Fb?QT ?iiTb,ffbBi2bX;QQ;H2X+QKfpB2rfKKiH`H@kykRf?QK2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�bb2bbQ`b �b i?2 ;QH/ bi�M/�`/ `272`2M+2- i?Bb `�Bb2b � M2r Bbbm2 Q7 ?Qr iQ +Q``2+iHv

;mB/2 Jh `2b2�`+?2`b BM Tm`bmBM; i?BbX

Zm�HBiv K2i`B+b ?�p2 #22M � /`BpBM; 7Q`+2 7Q` #2ii2` Jh KQ/2H /2p2HQTK2Mi

(R3k)X >Qr2p2`- p2`v `2+2Mi `2b2�`+? rQ`F `2p2�Hb i?�i TQTmH�` �miQK�iB+ 2p�Hm�iBQM

K2i`B+b +�MMQi K�F2 � +Q``2+i /BbiBM+iBQM �KQM; bi�i2 Q7 i?2 �`i LJh KQ/2Hb-

2bT2+B�HHv �b i?2v K�F2 `2�H T`Q;`2bb iQr�`/ ?mK�M T�`BivX 6Q` BMbi�M+2- i?2 "G1l

K2i`B+ 2p2M T`Q/m+2/ b2p2`�H TQBMib /`QT iQ #2ii2` bvbi2K QmiTmib i?�i ?mK�M

2tT2`ib T`272``2/- +QKT�`2/ iQ �Hi2`M�iBp2 bvbi2Kb i?�i ?mK�M 2tT2`ib �bbB;M2/ �b

HQr2` [m�HBiv (d3- de)X h?2b2 }M/BM;b �`2 BM +QMbBbi2M+v rBi? i?2 2�`HB2` rQ`F #v

(j9- R9e) QM i?2 KBb@H2�/BM; Q7 �miQK�iB+ "G1l b+Q`2bX �miQK�iB+ K2i`B+b ?�p2

7�pQm`2/ M@;`�K K�i+?2/ ǳ#Q`BM; i`�MbH�iBQMbǴ- BMbi2�/ Q7 `2�HHv #2ii2` i`�MbH�iBQMb

rBi? BKT`Qp2/ H2tB+�H +?QB+2bX �b r2 /Bb+mbb2/ T`2pBQmbHv BM a2+iBQM kXkX8- bi�iBbiB+�H

bB;MB}+�M+2 �M/ TQr2` i2biBM; Bb v2i �MQi?2` Bbbm2 BM Jh 2p�Hm�iBQM- r?2M r2 r�Mi

iQ FMQr B7 irQ bvbi2K `2�HHv K�F2 � /Bz2`2M+2 iQ QmiTmi [m�HBiv(R9j- Nk)X

hQ 2p�Hm�i2 bi�i2 Q7 i?2 �`i KQ/2Hb BM � KQ`2 2{+B2Mi r�v- #2ii2` i2bi b2ib �M/

`272`2M+2 b2ib �`2 �HbQ M22/2/X >Qr iQ #2ii2` 2p�Hm�i2 bi�i2 Q7 i?2 �`i i`�MbH�iBQM

KQ/2Hb- KQ`2 �++m`�i2Hv- Bb �M QT2M Bbbm2X G�i2` BM i?Bb i?2bBb r2 rBHH T`QTQb2 � M2r

i2bi b2i �M/ � +Q``2bTQM/BM; M2r 2p�Hm�iBQM K2i?Q/QHQ;v QM i?Bb- BM *?�Ti2` 8X

kXjXe amKK�`v �M/ h?2bBb 6Q+mb

AM i?Bb b2+iBQM r2 ?�p2 BMi`Q/m+2/ i?2 +m``2Mi +?�HH2M;2b rBi? Jh 7`QK /Bz2`2Mi

�bT2+ib �+`Qbb Jh KQ/2Hb- +Q`TQ`�- H�M;m�;2 `2bQm`+2b- �M/ 2p�Hm�iBQM K2i?Q/bX

AM i?Bb i?2bBb- r2 7Q+mb QM KmHiB@rQ`/ 2tT`2bbBQMb BM Jh rBi? i?2 7QHHQrBM;

`�iBQM�H2X 6B`biHv- Jq1b ?�p2 #22M � rB/2Hv `2+Q;MBb2/ #QiiH2M2+F BM LGS 7Q` �

HQM; iBK2 (kj8- 8j- Ry)X a2+QM/Hv- `2;�`/BM; i?2 Bbbm2b r2 K2MiBQM2/ BM i?2 H�bi

b2+iBQM- Jq1b ?�p2 �M BM~m2M+2 �+`Qbb � #`Q�/ `�M;2 Q7 iQTB+bX 6Q` BMbi�M+2-

Jq1b T`2b2Mi B/BQK�iB+Biv �M/ mM2tT2+i2/ bvMi�+iB+�H �TT2�`�M+2b i?�i ?�p2 �

#B; BM~m2M+2 �KQM; `�`2 rQ`/b �M/ B/BQK�iB+ T?`�b2 i`�MbH�iBQMb- �M/ +QMb2[m2MiHv

�HbQ QM i?2 �/2[m�+v Bbbm2 BM Jh KQ/2HHBM; �M/ HBM;mBbiB+ �r�`2M2bb +?�HH2M;2bX

ey



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Jq1b �`2 �M BKTQ`i�Mi BM/B+�iBM; 7�+iQ` B7 i?2 Jh KQ/2Hb r?B+? mb2 i?2K �`2 iQ

�+?B2p2 `2�H ?mK�M T�`Biv BM i2`Kb Q7 T2`7Q`K�M+2X >Qr2p2`- i?2`2 �`2 +m``2MiHv

MQ �p�BH�#H2 #BHBM;m�H +Q`TQ`� �p�BH�#H2 7Q` Jh i2biBM;- bQK2i?BM; r?B+? #2HQM;b

iQ i?2 +Q`Tmb Bbbm2X _2;�`/BM; i?2 Bbbm2 Q7 2p�Hm�iBM; Jh- i?2`2 Bb biBHH � H�+F Q7

i`�MbH�iBQM [m�HBiv �bb2bbK2Mi K2i?Q/QHQ;v rBi? � 7Q+mb QM Jq1b 2p2M i?Qm;?

`2H2p�Mi FMQrH2/;2 bm+? �b M�K2/ 2MiBiB2b �M/ i2`KBMQHQ;B2b ?�p2 #22M rB/2Hv mb2/

�b 72�im`2b BM Jh 2p�Hm�iBQMX

AM i?2 M2ti b2+iBQM- r2 ;Bp2 irQ Jh 2t�KTH2b rBi? Jq1b BMp2biB;�iBQM r?2`2

r2 2tTH�BM ?Qr Jq1b �`2 � #QiiH2M2+F BM bi�i2 Q7 i?2 �`i L2m`�H Jh KQ/2HbX

kX9 JmHiB@rQ`/ 1tT`2bbBQMb UJq1bV �b � "QiiH2@

M2+F BM Jh

6Q` KQ`2 2t�KTH2b QM ?Qr Jq1b TH�v � `QH2 BM Jh- r2 HBbi irQ *?BM2b2@iQ@1M;HBb?

Jh b2Mi2M+2b- QM2 7`QK � TQTmH�` *?BM2b2 TQ2K- �M/ i?2 Qi?2` � TQTmH�` *?BM2b2

T`Qp2`# 7`QK �M �M+B2Mi 2bb�vX 6Q` KQ`2 2t�KTH2b QM ?Qr Jq1b TH�v � `QH2 BM Jh-

r2 HBbi *?BM2b2↔1M;HBb? Jh b2Mi2M+2b mbBM; b2p2`�H bi�i2 Q7 i?2 �`i Jh bvbi2Kb

BM+Hm/BM; .22TG- :QQ;H2- "BM;- �M/ "�B/m JhX h?2 *?BM2b2@iQ@1M;HBb? 2t�KTH2b

BM a2+iBQM kX9XR �`2 7`QK TQTmH�` *?BM2b2 TQ2Kb �M/ T`Qp2`#b U*H�bbB+�H *?BM2b2V-

�M/ i?2 1M;HBb?@iQ@*?BM2b2 2t�KTH2b BM a2+iBQM kX9Xk �`2 7`QK HBi2`�im`2 i2tiX h?2b2

2t�KTH2b rBHH b?Qr i?2 /Bz2`2Mi +?�HH2M;2b i?�i Jq1b T`2b2Mi iQ KQ/2`M Jh

bvbi2KbX

kX9XR *?BM2b2@iQ@1M;HBb? 1t�KTH2b Q7 Jq1b BM Jh

w>@iQ@1L Jh BM SQ2K U詩歌 b?Ũ ;ĚV

6Q` i?2 }`bi 2t�KTH2 BM 6B;m`2 kXN- r2 rBHH b22 ?Qr +Q``2+i mM/2`bi�M/BM; Q7 *?BM2b2

Jq1b +�M �bbBbi /Bb�K#B;m�iBQM BM K�+?BM2 H2�`MBM;X *QMp2`b2Hv- i?2 7�BHm`2 iQ mM@

/2`bi�M/ i?2b2 Jq1b +�M H2�/ iQ �M BM+Q``2+i i`�MbH�iBQM Q7 i?2 �K#B;mQmb *?BM2b2

eR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+?�`�+i2` 2p2M BM p2`v r2HH �HB;M2/ TQ2K b2Mi2M+2bX h?2 }`bi 2t�KTH2 b2Mi2M+2 Bb

ǳ年年歲歲花相似，歲歲年年人不同 UT?QM2iB+BbK, MB�M MB�M bmŢ bmŢ ?m­ tB­M;

bŢ- bmŢ bmŢ MB�M MB�M `ûM #ɍ iƦM;VǴ 7`QK � TQ2K ǳI 代悲白頭翁 = U/¨B #ĚB #�B iƦm

rĚM;- i`�MbH�iBQM, � aQM; Q7 i?2 1H/2`VǴ Q7 h�M; .vM�biv #v sBvB GBmR9- b?QrM BM

6B;m`2 kXNX

h?2 bQm`+2 *?BM2b2 b2Mi2M+2 +QMi�BMb i?2 Jq1b ǳ年年歲歲Ǵ UMB�M MB�M bmŢ bmŢV

�M/ ǳ歲歲年年Ǵ UbmŢ bmŢ MB�M MB�MV rBi? +H2�` #QmM/�`B2bX h?2b2 irQ Jq1b ?�p2

i?2 b�K2 K2�MBM; ǳ2�+?f2p2`v v2�`Ǵ- ?Qr2p2`- i?2 Jh KQ/2H mb2/ ?2`2 i`�MbH�i2/

i?2K BM /Bz2`2Mi r�vb �M/ H2/ iQ i?2 BM+Q``2+i i`�MbH�iBQM Q7 i?2 Qp2`�HH b2Mi2M+2X AM

i?Bb 2t�KTH2- i?2 TQ2K +QMi�BMb irQ bm#@b2Mi2M+2b i?�i �`2 r2HH �HB;M2/ rBi? i?2B`

BMbB/2 rQ`/bX 6Q` BMbi�M+2- i?2 Jq1b ǳ年年歲歲Ǵ UMB�M MB�M bmŢ bmŢ- 2�+?f2p2`v

v2�`V �M/ ǳ歲歲年年Ǵ UbmŢ bmŢ MB�M MB�M- 2�+?f2p2`v v2�`V �`2 �HB;M2/ iQ 2�+? Qi?2`

�b �/p2`#B�H T?`�b2b bT2+B7vBM; i?2 iBKBM;c ǳ花Ǵ U?m­- ~Qr2`V �M/ ǳ人Ǵ U`ûM- T2QTH2V

�`2 �HB;M2/ iQ 2�+? Qi?2` �b i?2 bm#D2+i Q7 i?2 bm#@b2Mi2M+2bc �M/ ǳ相似Ǵ UtB­M;

bŢ- bBKBH�`V �M/ ǳ不同Ǵ U#ɍ iƦM;- /Bz2`2MiV �`2 �HB;M2/ iQ 2�+? �b i?2 �+iBQM Q7

i?2 b2Mi2M+2b, ~Qr2`b U�`2V bBKBH�`- r?BH2 T2QTH2 U�`2V /Bz2`2MiX "2+�mb2 Q7 i?2

BM+Q``2+i i`�MbH�iBQM Q7 i?2 }`bi Jq1- Q` 7�BHBM; iQ `2+Q;MBb2 i?2K- i?2 Jh KQ/2H

/B/ MQi i`�MbH�i2 i?2 bm#b2[m2Mi +?�`�+i2` ǳ花Ǵ U?m­- ~Qr2`V +Q``2+iHv- �M/ �HbQ

HQbi i?2 i`�MbH�iBQM Q7 ǳ人Ǵ U`ûM- T2QTH2V- `2~2+iBM; i?2 �/2[m�+v HQbbX h?2 *?BM2b2

+?�`�+i2` ǳ花Ǵ U?m­V Bb �M �K#B;mQmb rQ`/ r?B+? +�M #2 ǳbT2M/ UKQM2v- iBK2VǴ Q`

ǳ~Qr2`ǴX h?2 bm++2bb7mH `2+Q;MBiBQM �M/ i`�MbH�iBQM Q7 i?2 irQ Jq1b ǳ年年歲歲Ǵ

UMB�M MB�M bmŢ bmŢ- 2�+?f2p2`v v2�`V �M/ ǳ歲歲年年Ǵ UbmŢ bmŢ MB�M MB�M- 2�+?f2p2`v

v2�`V- �M/ i?2B` +Q``2+i �HB;MK2Mi- rBHH ?2HT i?2 Jh bvbi2K iQ i`�MbH�i2 ǳ花Ǵ U?m­V

�b ǳ~Qr2`Ǵ BMbi2�/ Q7 ǳbT2M/Ǵ bBM+2 Bi Bb �HB;M2/ iQ ǳ人Ǵ U`ûM- T2QTH2V �b � MQmM-

BMbi2�/ Q7 � p2`#X AM Qi?2` bBim�iBQMb- bm+? �b BM i?Bb 2t�KTH2 Q7 *?BM2b2 "�B?m¨-

ǵ我花一百，你呢？ Uqƪ ?m­ vŨ#�B- Mŕ M2\VǶ- Bi K2�Mb ǵA bT2M/ QM2 ?mM/`2/- ?Qr

�#Qmi vQm\ǶX

q2 �bbmK2 i?�i i?2 +Q``2+i `2+Q;MBiBQM �M/ i`�MbH�iBQM Q7 bm``QmM/BM; Jq1b-

R9劉希夷 BM *?BM2b2- e8R—edN- r?Q /B2/ �i 2�`Hv �;2 /m2 iQ i?Bb 7�KQmb TQ2K ?2 r`Qi2X
?iiTb,ffx?XrBFBT2/B�XQ`;frBFBf���

ek



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

ZH source: ଙଙ䵇䵇ᜰፘ֒҅䵇䵇ଙଙՈӧݶ

ZH pinyin: Nián nián suì suì huā xiāng sì, suì suì nián 
nián rén bù tóng.

EN reference: The flowers are similar each year, while 
people are changing year after year.

EN MT output: One year spent similar, each year is 
different

6B;m`2 kXN, *?BM2b2@1M;HBb? Jh 2t�KTH2 7`QK TQ2K U詩歌 b?Ũ ;ĚV

BM ;2M2`�H- +�M ?2HT i?2 Jh KQ/2H iQ mM/2`bi�M/ i?2 b2Mi2M+2b #2ii2` Qp2`�HH �M/

BKT`Qp2 i?2 i`�MbH�iBQM Q7 �K#B;mQmb *?BM2b2 +?�`�+i2`bX

w>@iQ@1L Jh BM S`Qp2`# U文言 rûM v�MV

�b � b2+QM/ 2t�KTH2- bBKBH�` iQ 2t�KTH2 QM2 U*?BM2b2 "�B?m¨V- r2 b?Qr ?Qr i?2

Jh KQ/2H 7�BHb iQ i`�MbH�i2 � T`Qp2`# 7`QK *H�bbB+�H *?BM2b2 qûMv�M b2Mi2M+2 /m2

iQ i?2 H�+F Q7 *?BM2b2 Jq1 T�ii2`M FMQrH2/;2X 1p2M i?Qm;? Bi Bb biBHH � TQTmH�`

b�vBM;- i?2 i`�MbH�iBQM Q7 i?Bb qûMv�M b2Mi2M+2 Bb Km+? rQ`b2 i?�M i?2 i`�MbH�iBQM

Q7 KQ/2`M *?BM2b2 "�B?m¨X h?Bb 2t�KTH2 �HbQ +QMi�BMb i?2 KmHiB@+?�`�+i2` M�K2/

2MiBiv BM7Q`K�iBQM �b QM2 FBM/ Q7 Jq1X

h?Bb 2t�KTH2- b?QrM BM 6B;m`2 kXRy- Bb � i`�MbH�iBQM Q7 i?2 �M+B2Mi *?BM2b2 文言

UqûMv�MV K2i�T?Q` 2tT`2bbBQM iQ 1M;HBb?, ǳ燕雀安知鴻鵠之志哉？ UT?QM2iB+BbK,

v¨M [mĕ ­M x?Ũ ?ƦM; ?ȹ x?Ũ x?Ţ x­B\VǴ 7`QK i?2 #QQF ǳ《史記》 Ub?ŕ DŢ- �`+?Bp2 Q7

?BbiQ`vVǴ R8 #v aBK� ZB�MX h?Bb *?BM2b2 2tT`2bbBQM Bb Q7i2M mb2/ BM KQ/2`M H�M;m�;2

iQ 2tT`2bb bQK2QM2Ƕb 722HBM;b BM #Qi? p2`#�H �M/ r`Bii2M 7Q`K�iX h?2 Jq1 T�ii2`M

ǳ� 安知 U­M x?ŨV " 哉 Ux­BV？Ǵ Bb mb2/ iQ 2tT`2bb ǳ?Qr +�M � FMQr "\Ǵ Q` ǳ�

/Q2b MQi FMQr "ǴX h?Bb K2i�T?Q` Bb mb2/ iQ /2b+`B#2 i?�i bQK2 MQi b2`BQmb Q` p2`v

+QKKQM 7QHFb /Q MQi FMQr i?2 �K#BiBQM Q` ;`2�i TH�M Q7 Qi?2` p2`v KQiBp�i2/ QM2bX

h?2 Jh QmiTmi Bb TQQ` /m2 iQ i?2 KQ/2H MQi mM/2`bi�M/BM; i?2 K2�MBM; Q7 i?2
R86`QK >�M .vM�biv- kye "*–kky �. ?iiTb,ff2MXrBFBT2/B�XQ`;frBFBf_2+Q`/bnQ7ni?2n

:`�M/n>BbiQ`B�M

ej

https://en.wikipedia.org/wiki/Records_of_the_Grand_Historian
https://en.wikipedia.org/wiki/Records_of_the_Grand_Historian


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

ZH source: 籠ᵚਞᎣ濜瀁ԏபߣ牫

ZH pinyin: Yàn què ān zhī hóng hú zhī zhì zāi? 

EN reference

(literal):

How can a finch know the ambition of a big 
bird (or swan)?

EN MT output: What is the meaning of Yanque Anzhihong?

EN reference: Common folk do not know the ambitions of 
the very motivated people.

6B;m`2 kXRy, *?BM2b2@1M;HBb? Jh 2t�KTH2 7`QK T`Qp2`# U文言 qûMv�M- *H�bbB+�H
*?BM2b2V

2MiBiB2b ǳ燕雀 Uv¨M [mĕ- K2�MBM; }M+?VǴ �M/ ǳ鴻鵠 U?ƦM; ?ȹ- K2�MBM; #B; #B`/-

br�MVǴ- i?2 }t2/fT�ii2`M2/ 2tT`2bbBQMb ǳ安知 U­M x?Ũ- K2�MBM; ǵ?Qr iQ FMQrǶ

Q` ǵ/Q MQi FMQrǶVǴ �M/ ǳ之志 Ux?Ũ x?Ţ- K2�MBM; bQK2QM2Ƕb �K#BiBQMVǴX AM i?2 Jh

QmiTmi- r2 +�M b22 i?�i Bi F22Tb ǵu�M[m2Ƕ BM i?2 7Q`K Q7 i?2 Q`B;BM�H *?BM2b2 TBMvBM

T`QMmM+B�iBQMX h?Bb K�v #2 /m2 iQ i?2 Jh bvbi2K MQi �+[mB`BM; i?Bb K2�MBM;

2[mBp�H2Mi rQ`/ 7`QK Bib i`�BMBM; /�i�X h?2 Jh QmiTmi �HbQ 7�BH2/ #v TmiiBM;

ǵ�Mx?B?QM;Ƕ iQ;2i?2` i?2 TBMvBM T`QMmM+B�iBQM Q7 i?2 i?`22 *?BM2b2 +?�`�+i2`b ǵ安

知鴻Ƕ- r?B+? K�F2b MQ b2Mb2 �i �HH- bBM+2 ǵ安知 U­M x?ŨVǶ Bb QM2 i2`K UT�ii2`M2/

2tT`2bbBQMV �M/ ǵ鴻 U?ƦM;VǶ b?QmH/ #2 T�`i Q7 �MQi?2` i2`K UM�K2/ 2MiBivV ǵ鴻鵠

U?ƦM; ?ȹVǶX h?2 7�BHm`2 iQ +Q``2+iHv BMi2`T`2i i?2b2 FBM/b Q7 2tT`2bbBQMb T`2b2Mib �M

Q#bi�+H2 iQ 2z2+iBp2 JhX

kX9Xk 1M;HBb?@iQ@*?BM2b2 Jh Abbm2b rBi? Jq1b

AM i?Bb b2+iBQM- r2 BMi`Q/m+2 bQK2 #`Q�/2` Jh Bbbm2b `2H�i2/ iQ Jq1b i?�i biBHH

2tBbi 7Q` +m``2Mi bi�i2 Q7 i?2 �`i Jh KQ/2HbX �b � +QKTH2K2Mi iQ i?2 H�bi b2+iBQM

r?2`2 r2 mb2/ *?BM2b2@iQ@1M;HBb? 2t�KTH2b- ?2`2 r2 mb2 i?2 1M;HBb?@iQ@*?BM2b2

/B`2+iBQM r?B+? rBHH #2 BM HBM2 rBi? Qm` +Q`Tmb +QMbi`m+iBQM rQ`F iQ #2 +�``B2/ Qmi

BM a2+iBQM 8XkX h?2 i2bi2/ 2t�KTH2 b2Mi2M+2b �`2 7`QK HBi2`�im`2 /QK�BM- 2X;X 7`QK

MQp2Hb- BMbi2�/ Q7 TQ2Kb Q` *H�bbB+�H *?BM2b2 UrûM v�M- 文言V i?�i �`2 mb2/ BM i?2

e9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

H�bi b2+iBQMX h?2 7Qm` Jh 2M;BM2b r2 mb2/ �`2 "BM;- :QQ;H2- "�B/m- �M/ .22TGX

_2;�`/BM; Jq1 `2H�i2/ Q` +�mb2/ Bbbm2b �M/ T?2MQK2M�- i?2b2 BM+Hm/2 i?2 7QHHQrBM;

bBim�iBQMb M�K2/ 2MiBiB2b- 1M;HB@*?BM2b2- KBbmbBM; Jq1b- /Q+mK2Mi@Jh- Jh QM

*?BM2b2 SBMvBM- �M/ bBKTHB}2/ pb i`�/BiBQM�H *?BM2b2 +?�`�+i2` b2[m2M+2b BM JhX

L�K2/ 1MiBiB2b UL1bV

L�K2/ 2MiBiB2b UL1bV BM r2bi2`M H�M;m�;2b �Hr�vb K�i+? KmHiB@+?�`�+i2` b2[m2M+2b

UJq1bV BM i?2 *?BM2b2 H�M;m�;2- 2p2M i?Qm;? Bi +QmH/ #2 � bBM;H2 rQ`/ BM i?2 Q`B;B@

M�H 7Q`KX AM bQK2 /Q+mK2Mi�`v biQ`B2b rBi? 7�KQmb M�K2b- BM+Hm/BM; i?2 "B#H2- i?2

K2bb2/@mT i`�MbH�iBQM Q7 i?2 M�K2/ 2MiBiB2b +�M H2�/ iQ p2`v BM�++m`�i2 ?BbiQ`v- �M/

+�mb2 �`;mK2Mib- 2X;X �#b�HQK r�b i?2 bQM Q7 .�pB/- EBM; Q7 Ab`�2H- r?BH2 �#`�?�K

r�b i?2 7QmM/BM; 7�i?2` Q7 i?2 *Qp2M�Mi Q7 i?2 TB2+2b- i?2 bT2+B�H `2H�iBQMb?BT #2@

ir22M i?2 >2#`2rb �M/ :Q/ ReX AM i?Bb 2t�KTH2 b2Mi2M+2- 6B;X kXRR- i?2 M�K2/ 2MiBiv

ǳ>2`Q/B�MǴ r�b +Q``2+iHv i`�MbH�i2/ #v .22TG �b ǳ希律王 UtŨ Hɉ r�M;VǴ- ?Qr2p2`-

r`QM;Hv i`�MbH�i2/ �b ǳ?2`QǴ #v "BM;c i?2 M�K2/ 2MiBiv ǳ�#b�HQKǴ r�b F2Ti �b �M

mMFMQrM rQ`/ #v "BM; rBi?Qmi i`�MbH�iBQM- #mi r�b r`QM;Hv i`�MbH�i2/ #v .22TG

BMiQ ǳ亚伯拉罕 Uv¨ #Ʀ H­ ?�MVǴ- r?B+? Bb �+im�HHv �MQi?2` M�K2/ 2MiBivǳ�#`�?�KǴ-

�M/ i?2 +Q``2+i i`�MbH�iBQM BM *?BM2b2 Bb i?2 KmHiB@+?�`�+i2`frQ`/ b2[m2M+2ǳ押沙龙

Uv­ b?­ HƦM;VǴRdX

Source The Herodian relics are all that relics should be columns distorted, well worked over by 
time, Absalom's tomb with its bulbous roof and odd funnel tapering out of it.

DeepL ૶஌ሴጱ᭳鉛ฎಅ磪ጱ᭳鉛᮷ଫᧆฎຶৼ瞓ใጱ牧ᤩ෸ᳵےૡ鉑ጱঅጱ牧Ե֋೉耶ጱ瓍牧
ਙጱ੻ᶮฎ純ᇫጱ牧॰ௗጱ笙෎՗᯾ᶎႹႹ襷ڊ๶牐(xī lǜ wáng …,… yà bó lā hǎn)

Bing 舣ᵜ᭳ᇔ᮷ฎ෈ᇔ牧ଫᧆᤩຶৼ瞓ใ牧鋓፳෸ᳵጱവᑏ牧Absalomጱ賊瓍犌ਙጱ純ᇫ੻ᶮ޾॰ௗጱ
笙෎蝛Ⴙٺ੝ڊ๶牐(yīng xióng…, … Absalom)

Ref. ૶஌ሴጱ᭳鉛᮷ฎຶৼ౮瞓ใᇫጱ牧鋓፳෸ᳵጱവᑏ羊ஞےૡ牧ೀဉ鞍ୗጱ賊瓍ଃ磪純鄭
ᇫጱ੻ᶮ޾॰ௗጱ笙෎ႹႹ瑿՗᯾ᶎ襷ڊ๶牐(xī lǜ wáng …,… yā shā lóng)

6B;m`2 kXRR, 1M;HBb?@iQ@*?BM2b2 Jh, M�K2/ 2MiBiv

Re?iiTb,ffrrrXi?2#B#H2DQm`M2vXQ`;
Rd?iiTb,ff#B#H2?m#X+QK ?iiT,ff#B#H2?m#XM2ifb2�`+?+?BMXT?T\[4 押沙龙
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

1M;HB@*?BM2b2

h?Bb bBim�iBQM Q++m`b r?2M i?2 Jh KQ/2Hb 7�+2 bQK2 i`�MbH�iBQM Q7 1M;HBb? T?`�b2

T�ii2`Mb- Q7i2M BMpQHpBM; Jq1bX q2 +�HH i?Bb 1M;HB@*?BM2b2 Q` 1M;HB*?BM2b2- r?B+?

K2�Mb i?2 *?BM2b2 b2Mi2M+2 bQmM/b HBF2 i?2 1M;HBb? T�ii2`M #�b2/ 2tT`2bbBQMX h?Bb

+�M ?�TT2M B7 i?2 bvMi�t Q7 i?2 *?BM2b2 b2Mi2M+2 Bb BM 1M;HBb?- Q` i?2`2 �`2 bQK2 1M@

;HBb? BMTmi rQ`/b UQ` HBi2`�HHv i`�MbH�i2/ rQ`/bV i?�i �TT�`2MiHv K�F2 i?2 b2Mi2M+2

bQmM/ �rFr�`/ BM *?BM2b2X

6Q` i?2 }`bi 2t�KTH2 b2Mi2M+2- 6B;X kXRk ǳrBHH }M/ Qm`b2Hp2b U7Q`+2/ iQV …Ǵ

Bb �M 1M;HBb? T�ii2`M2/ Jq1 i?�i b?QmH/ MQi #2 i`�MbH�i2/ Dmbi rQ`/ #v rQ`/

BMiQ *?BM2b2X >Qr2p2`- .22TG �M/ :QQ;H2 #Qi? K�/2 i?2 b�K2 KBbi�F2 #v i?2

HBi2`�H i`�MbH�iBQM BMiQ *?BM2b2- 2Bi?2` /`QTTBM; ǳ}M/ Qm`b2Hp2bǴ BM i?2 i`�MbH�iBQM

Q` `2TH�+BM; ǳ}M/Ǵ �b ǳ`2�HBb2Ǵ r?B+? rQmH/ K�F2 KQ`2 b2Mb2 BM *?BM2b2- bm+? �b ǳ将

U意识到自己V 不得不- DB­M; UvŢ b?ő /¨Q xŢ DŕV #ɍ /û #ɍǴX 6Q` i?2 b2+QM/ b2Mi2M+2-

ǳb22 i?2 H�bi Q7 Bib *?`BbiB�MBivǴ +QMi�BMb QM2 B/BQK ǳb22 i?2 H�bi Q7 UbQK2QM2VǴ-

?Qr2p2`- .22TG- "BM; �M/ "�B/m �HH i`�MbH�i2/ Bi BMiQ �M �rFr�`/ *?BM2b2 b2[m2M+2-

2bT2+B�HHv "�B/m- r?B+? HBi2`�HHv i`�MbH�i2/ Bi rQ`/ #v rQ`/ 7`QK 1M;HBb? THmb �

HBi2`�H KQpBM; Q7 ǳBibǴ iQ i?2 7`QMiX

JBbmbBM; Jq1b

h?2 +m``2Mi bi�i2@Q7@i?2@�`i UaPh�V Jh KQ/2Hb �TT�`2MiHv i`B2/ iQ BM+Q`TQ`�i2 i�`@

;2i bB/2 Jq1b BMiQ i?2 +�M/B/�i2 QmiTmiX >Qr2p2`- bQK2 Jq1b BM i?2 i�`;2i bB/2

r2`2 r`QM;Hv +?Qb2M r?B+? `2bmHi2/ BM i?2 i`�MbH�iBQM ?�pBM; � /Bz2`2Mi K2�MBM;X

h?2 QmiTmi Q7 .22TG rBi? i?2 2t�KTH2 b2Mi2M+2 BM 6B;X kXRj mb2/ � *?BM2b2 B/BQK

ǳ胸大无脑 UtBǔM; /¨ rȹ M�Q- HBi2`�HHv ǳ#B; +?2bi- MQ #`�BMǴV iQ i`�MbH�i2 ǳr?Qb2

+?2bi Bb H�`;2Ǵ r?B+? Bb r`QM; #v pB`im2 Q7 �//BM; bQK2 2ti`� K2�MBM; i?�i /Q2b MQi

2tBbi BM i?2 bQm`+2 i2tiX h?Bb K�v #2 +�mb2/ #v i?2 i`�BMBM; +Q`TQ`� i?�i .22TG

mb2/ r?B+? ?�p2 � ?B;?2` T`Q#�#BHBiv iQ �HB;M ǳ+?2bi XXX H�`;2 XXX”iQ ǳ胸大无脑 UtBǔM;

/¨ rȹ M�QVǴX AM �//BiBQM- i?2 :QQ;H2 QmiTmi Bb MQi +Q``2+i 2Bi?2` #v mbBM; ǳ胸大了

UtBǔM; /¨ H2- +?2bi #2+QK2b H�`;2VǴ r?B+? Bb /Bz2`2Mi iQ i?2 Q`B;BM�H K2�MBM;X

ee



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Source Otherwise we will find ourselves forced to take more serious decisions as regards our trading relations 
with Israel.

At times I suspect that the world would be glad to see the last of its Christianity, and that it is the 
persistency of the Jews that prevents it.

DeepL 玽ڞ牧౯ժ贻ݎሿ౯ժ贻ᤩ蝁ࣁ犌犥ᜋڜጱᩆฃى羬Ӥ֢ڊๅӸᘾጱ豙ਧ牐(jiāng fā xiàn wǒ men jiāng 
bèi pò)

磪෸౯盥綡牧Ӯኴտ盄ṛي፡ٌک磧ݸጱच፽硽牧ᘒᴥྊਙጱฎ辇ॡՈጱᶵࢴ犋玕牐(kàn dào qí zuì hòu 
de jī dū jiào)

Bing 玽ڞ牧౯ժ贻ᤩ蝁疰౯ժ犌犥ᜋڜጱᩆฃى羬֢ڊๅӸᘾጱ豙ਧ牐(jiāng bèi pò jiù)

磪෸౯盥綡牧Ӯኴտ盄ṛي፡ٌکच፽硽ጱ磧ݸӞӻ牧ฎ辇ॡՈጱࣙ瞱ᴥྊਙ牐(kàn dào qí jī dū jiào de zuì hòu yī 
gè)

Google 玽ڞ牧౯ժ贻ݎሿᛔ૩ᤩ蝁疰犌犥ᜋڜጱᩆฃى羬狶ڊๅӸᘾጱ豙ਧ牐(jiāng fā xiàn zì jǐ bèi pò)

磪෸౯盥綡牧Ӯኴ贻տ盄ṛي፡کच፽硽ጱ磧ݸӞ癷牧ᘒ辇ॡՈጱᶵ୩ᴥྊԧਙጱݎ疻牐(kàn dào jī dū 
jiào de zuì hòu yī mù)

Baidu 玽ڞ牧౯ժ贻ᤩ蝁੒౯ժ犌犥ᜋڜጱᩆฃى羬֢ڊๅӸᘾጱ豙ਧ牐(jiāng bèi pò duì)

磪෸౯盥綡牧Ӯኴտ盄ṛي፡کਙጱच፽硽ጱ磧ݸӞ稞牧ฎ辇ॡՈጱࣙ瞱ᴥྊԧਙ牐(kàn dào tā de jī dū 
jiào de zuì hòu yī cì)

Ref. 玽ڞ牧౯ժ贻(఺ᦩکᛔ૩)犋஑犋疰犌犥ᜋڜጱᩆฃى羬֢ڊๅӸᘾጱ豙ਧ牐(jiāng yì shí dào zì jǐ bù dé 
bù jiù)

磪෸౯盥綡牧Ӯኴտ盄ṛي蚤च፽硽᧔೘೘牧ᘒᴥྊਙጱฎ辇ॡՈጱࣙ瞱牐(gēn jī dū jiào shuō bái bái)

6B;m`2 kXRk, 1M;HBb?@iQ@*?BM2b2 Jh, 1M;HB@*?BM2b2

Source  We step into the street and my friend David Shahar, whose chest is large, takes a deep breath and 
advises me to do the same.

DeepL  ౯ժྍ獈ᤋ賻牧౯ጱ๏݋य़ܣ-ဉߢਫ਼胷य़෫ᚏ牧犢窼珅Ӟݗ࿈牧ୌᦓ౯犖鉖໏狶牐(xiōng dà wú nǎo)

Google ౯ժ蚎ᬰ鉖蹇ᤋ牧౯ጱ๏݋य़ܣ·ဉߢҁDavid Shahar҂ጱ胷य़ԧ牧窼珅ԧӞݗ࿈牧ୌᦓ౯犖鉖໏狶牐
(xiōng dà le)

Ref. ౯ժྍ獈ᤋ賻牧౯ጱ๏݋य़ܣ-ဉߢ胷腔य़牧犢窼珅Ӟݗ࿈牧ୌᦓ౯犖鉖໏狶牐(xiōng táng dà)

6B;m`2 kXRj, 1M;HBb?@iQ@*?BM2b2 Jh, KBbmbBM; Jq1b

.Q+mK2Mi@H2p2H Jh

h?2`2 �`2 bQK2 T?`�b2b �M/ Jq1b i?�i mbm�HHv M22/ +QMi2ti BM7Q`K�iBQM iQ #2

mM/2`biQQ/ +Q``2+iHv }`bi- #27Q`2 i`�MbH�iBQMX AM bQK2 +�b2b- i?Bb Bb #2+�mb2 Q7

�K#B;mBiv- r?BH2@Qi?2`b- Bi Bb Dmbi Qmi Q7 i?2 #Hm2X q2 T`2b2Mi irQ 2t�KTH2b ?2`2- QM2

p2`#�H Jq1 UpJq1V �b �M B/BQK �M/ �MQi?2` �b � MQmM T?`�b2 U�/DY�/DYMQmMV

ǳQmi Q7 i?2 #Hm2Ǵ- BM 6B;X kXR9X h?2 2t�KTH2b T`Qp2 i?�i i?2 +m``2Mi aPh� Jh

KQ/2Hb +�MǶi ?�M/H2 i?Bb r2HH v2iX

h?2 B/BQK ǳbr�HHQr QM2’b T`B/2Ǵ K2�Mb ǳiQ /2+B/2 iQ /Q bQK2i?BM; �Hi?Qm;? Bi

rBHH K�F2 ?BKf?2` 722H 2K#�``�bb2/ Q` �b?�K2/Ǵ- �M/ BM i?Bb +QMi2ti- Bi K2�Mb ?2

ed



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Source Still, it was painful, and he struggled desperately to swallow his pride.

DeepL sentMT: ֕鉕ฎ盄ዳ舚牧犢೪޸೾ಎ፳ރӥᛔ૩ጱḮ猓牐(tūn xià zì jǐ de jiāo'ào)

docMT: 不过，这还是很痛苦的，他拼命挣扎着吞下自己的自尊心。(tūn xià zì jǐ de zì zūn xīn)

Google sentMT: Ֆ簁牧ᮎฎዳ舚ጱ牧犢೪޸೾ಎ፳ރӥᛔ૩ጱḮ猓牐(tūn xià zì jǐ de jiāo'ào)

docMT: ੱᓕই種牧鉖鉕ฎ盄ዳ舚ጱ牧犢೪޸೾ಎ፳ރӥᛔ૩ጱḮ猓牐(tūn xià zì jǐ de jiāo'ào)

Ref. ੱᓕ鉖盄ዳ舚牧犢೪޸೾ಎ፳盚ӥᛔ૩ጱᛔ疧ஞҁဌ磪狶ࢧଫ҂牐(rěn xià zì jǐ de zì zūn xīn méi yǒu zuò huí yīng)

Context He was about to tell her who he was, but then he realized that it made no difference. The girl was beyond hope. 
For five years he had kept William Wilson's identity a secret, and he wasn't about to give it away now, least of all to 
an imbecile stranger. Still, it was painful, and he struggled desperately to swallow his pride. Rather than punch the 
girl in the face, he abruptly stood up from his seat and walked away.

Source Shrugging, he gives up and I turn to the twice disagreeable chicken and eat guiltily, 
my appetite spoiled.

DeepL sentMT: ᘪԧᘪᙒ҅՜න୒ԧ҅౯᫨᫝੒፳ᮎݝӷ稞犋ཻᘒ碂ጱể牧ٖዎ瑿ݰ፳牧胓ݗᤩᏈ璅ԧ牐(nà zhǐ liǎng cì bù 
huān ér sàn de jī)

docMT: 耸耸肩，他放弃了，我转而吃起了两次不喜欢的鸡肉，内疚地吃着，胃口被破坏了。(liǎng cì bù xǐ huān de jī 
ròu)

Google VHQW07��ᘪԧᘪ胆牧犢硯୒ԧ牧౯᫨ݻᮎӷ稞犤Ոᦎܵጱểᙂ牧ٖHDW瑿ݰԧ牧౯ጱ胓ݒݗ璅ԧ牐�Q£�OLƞQJ�F¯�O¯QJ�
U¬Q�WƞR�\£Q�GH�MÙ�UµX��
GRF07�UHPRYLQJ���WH[W� ��ᘪᘪ胆牧犢硯୒ԧ牧౯᫨ݻᮎӷ稞犤Ոᦎܵጱểᙂ牧ٖ瑿ݰԧ牧౯ጱ胓ݒݗ璅ԧ牐�Q£�
OLƞQJ�F¯�O¯QJ�U¬Q�WƞR�\£Q�GH�MÙ�UµX�

Ref. 犢ᘪԧᘪ胆牧硯୒ԧ牧౯᫨蛪੒፳ᮎݝ୚蚏ӷ稞ԩᦞጱể牧ٖዎ瑿ݰ፳牧胓ݒݗ璅ԧ牐(nà zhǐ yǐn qǐ liǎng cì zhēng 
lùn de jī)

Context  You must never never eat trephena food again." "I can't promise you that. You're asking too much. And just for 
one sandwich." "I have a duty toward you," he tells me. "Will you listen to a proposition?" "Of course I will." "So let 
us make a deal. I am prepared to pay you. If you will eat nothing but kosher food, for the rest of your life I will send 
you fifteen dollars a week." "That's very generous," I say. "Well, you are a Jew," he says. "I must try to save you." 
"How do you earn your living?" "In a Hasidic sweater factory in New Jersey. We are all Hasidim there. The boss is a 
Hasid. I came from Israel five years ago to be married in New Jersey. My rabbi is in Jerusalem." "How is it that you 
don't know English?" "What do I need English for? So, I am asking, will you take my fifteen dollars?" "Kosher food 
is far more expensive than other kinds," I say. "Fifteen dollars isn't nearly enough." "I can go as far as twenty-five." 
"I can't accept such a sacrifice from you." Shrugging, he gives up and I turn to the twice disagreeable chicken and 
eat guiltily, my appetite spoiled.

6B;m`2 kXR9, 1M;HBb?@iQ@*?BM2b2 Jh, /Q+mK2Mi@H2p2H pb b2Mi2M+2@H2p2H

ǳ/B/ MQi b�v �Mvi?BM;Ǵ- BMbi2�/- Dmbi r�HF2/ �r�vX R3 >2`2 r2 +�M i`�MbH�i2 Bi �b

ǳ忍下自己的自尊心 U`ÿM tB¨ xŢDŕ /2 xŢ xɟM tŨMVǴ Q` ǳ没有做回应 UKûB vƪm xmǁ ?mő

vŨM;VǴX .22TG /Q+mK2Mi H2p2H Jh ;�p2 � ;QQ/ i`v #v mbBM; i?2 rQ`/ ǳ自尊心 UxŢ xɟM

tŨMVǴ- ?Qr2p2`- ǳ吞下自己的自尊心 UiɟM tB¨ xŢDŕ /2 xŢ xɟM tŨMVǴ Bb MQi � +Q``2+i r�v

iQ b�v i?Bb BM *?BM2b2X �HH Qi?2` i?`22 Jh KQ/2Hb- BM+Hm/BM; b2Mi2M+2 H2p2H .22TG-

�M/ b2Mi2M+2 f/Q+mK2Mi H2p2H :QQ;H2Jh vB2H/2/ i?2 b�K2 HBi2`�H i`�MbH�iBQM ǳ吞下

自己的骄傲 UiɟM tB¨ xŢDŕ /2 DB­Q ¨QVǴ r?B+? K�F2b MQ b2Mb2 BM *?BM2b2X

6`QK i?2 +QMi2ti- r2 mM/2`bi�M/ i?2 TQBMi i?�i ǳi?2 irB+2 /Bb�;`22�#H2 +?B+F2M”

BM i?2 b2+QM/ b2Mi2M+2 K2�Mb i?�i ǳi?2 +?B+F2M +�mb2/ irQ /Bb�;`22K2Mib”X >Qr2p2`-

i?2 /Q+mK2Mi H2p2H Jh Q7 .22TG �M/ :QQ;H2 #Qi? 7�BH2/ iQ i`�MbH�i2 i?Bb K2�MBM;

R3?iiTb,ff/B+iBQM�`vX+�K#`B/;2XQ`;f/B+iBQM�`vf2M;HBb?fbr�HHQr@vQm`@T`B/2

e3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+Q``2+iHv- 2p2M i?Qm;? i?2v /B/ K�F2 bQK2 /Bz2`2M+2 +QKT�`2/ rBi? i?2 b2Mi2M+2

H2p2H KQ/2HX

Jh QM *?BM2b2 SBMvBM

Pmi Q7 i?2 7Qm` Jh KQ/2Hb r2 mb2/- irQ Q7 i?2K Qz2` i?2 *?BM2b2 T`QMmM+B�iBQM BM

_QK�M �HT?�#2ib- BX2X- :QQ;H2 �M/ "BM;- �M/ i?Bb Bb i2`K2/ ǳ拼音 USŨM vŨMVǴX h?2

+?�`�+i2` ǳ拼 UTBMVǴ BM/B+�i2b r`BiBM;- �M/ ǳ音 UvBMVǴ BM/B+�i2b bQmM/bf`2�/BM;X q2

/Bb+mbb i?2 Bbbm2b r?2M Jh KQ/2Hb Qz2` SBMvBM 7Q` *?BM2b2 +?�`�+i2`b- r?B+? �`2

bQK2iBK2b `2H�i2/ iQ Jq1bX

h?2 "BM; h`�MbH�iQ` Dmbi F2Ti 2�+? *?BM2b2 +?�`�+i2`Ƕb SBMvBM b2T�`�i2/ QM2 #v

QM2- rBi?Qmi �Mv KQ`T?QHQ;B+�H b2;K2Mi�iBQMX :QQ;H2JhǶb QmiTmi Q7 SBMvBM i`B2b

iQ T2`7Q`K *?BM2b2 rQ`/ b2;K2Mi�iBQM- BX2X- +QM+�i2M�i2 b2p2`�H +?�`�+i2`bǶ SBMvBM

iQ;2i?2` B7 i?2v #2HQM; iQ i?2 b�K2 rQ`/ UBM *?BM2b2 b2Mb2VX >Qr2p2`- i?2`2 �`2

b2p2`�H �TT�`2Mi 2``Q`b BM :QQ;H2JhǶ SBMvBMX

RX i?2 SBMvBM Bb r`QM; Bib2H7 UiQi�HHv r`QM;- Q` r`QM; +?QB+2 BM /Bb�K#B;m�iBQM

bBim�iBQMVc

kX i?2 iQM2 Bb r`QM;c

jX i?2 rQ`/ b2;K2Mi�iBQM Bb r`QM; r?B+? KBbH2�/b i?2 mM/2`bi�M/BM; Q7 i?2 b2M@

i2M+2X

AM 6B;X kXR8- r2 HBbi2/ i?2b2 i?`22 ivT2b Q7 2``Q` rBi? 2t�KTH2bX h?2 }`bi 2``Q`

ivT2 r�b T`2b2Mi2/ BM irQ /Bz2`2Mi bBim�iBQMb- rBi? QM2 /m2 iQ r`QM; +?QB+2 7�+BM;

�K#B;mQmb T`QMmM+B�iBQM- �M/ i?2 Qi?2` Bb iQi�HHv r`QM;X

h?2 +?�`�+i2`b ǳ希律王 UsŨ Hɉ r�M;- >2`Q/B�MVǴ BM i?2 b�KTH2 b2Mi2M+2 rBi?

i?2 M�K2/ 2MiBiv Bbbm2 r�b r`QM;Hv �MMQi�i2/ �b ǳsŨ Hɉ r�MǴ #v :QQ;H2Jh- r?B+?

#2HQM;b iQ � iQi�HHv r`QM; bBim�iBQM RNX h?2 b2+QM/ b2Mi2M+2 Q7 i?Bb 2``Q`- ǳ去地

精 U[ɍ /Ţ DŨM;- /2@;MQKBM;VǴ r�b r`QM;Hv �MMQi�i2/ �b ǳ[ɍ /2DŨM;Ǵ r?B+? Bb /m2
RN6m`i?2`KQ`2- i?2 2MiBiv ǳ押沙龙 Uv­ b?­ HƦM;- �#b�HQKVǴ r�b r`QM;Hv b2;K2Mi2/ BMiQ irQ

TB2+2b ǳ押 Uv­- #2iVǴ �M/ ǳ沙龙 Ub?­HƦM;- b�HQMVǴX h?Bb H2�/b iQ KBb@mM/2`bi�M/BM;X

eN



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Pinyin

Wrong:

100% 
wrong,

Ambigu
ous 
wrong


Chiense ૶஌ሴ෸դጱ᭳ᇔ疰ฎಅ磪ጱ᭳ᇔ牧᮷ଫᧆ瞓ใ౮ຶᇫ牧鋓፳෸ᳵጱവᑏᕪ鉑羊ஞےૡ牧ೀဉ鞍ጱ賊瓍ଃ磪純୵ጱ੻ᶮ
 ॰粬ጱ笙෎牐(xī lǜ wáng … yā shā lóng …)޾
ӞᎣ螇݄瑿羊ጱԪࣁᬰᤈ牧犢ժ疰٫Ӥ݄ᥡ፡牐 (qù dì jīng)

Google

Pinyin

xī lǜ wán shídài de yíwù jiùshì suǒyǒu de yíwù, dōu yīnggāi niǔqū chéng zhùzhuàng, suízhe shíjiān de tuīyí jīngguò 
jīngxīn jiāgōng, yā shālóng de fénmù dài yǒu qiúxíng de wūdǐng hé qítè de lòudǒu.

yī zhīdào qù dejīng de shì zài jìnxíng, tāmen jiù chōng shàngqù guānkàn.

Ref. xī lǜ wáng shídài de yíwù jiùshì suǒyǒu de yíwù, dōu yīnggāi niǔqū chéng zhùzhuàng, suízhe shíjiān de tuīyí jīngguò 
jīngxīn jiāgōng, yāshālóng de fénmù dài yǒu qiúxíng de wūdǐng hé qítè de lòudǒu.

yī zhīdào qùdìjīng de shì zài jìnxíng, tāmen jiù chōng shàngqù guānkàn.

Tone 

Wrong


Chiense ༗ৼ盄ᛥ๐牧ࠧ蟸૪ᕪ盏盏ᦏ犢Ӥԧ賻牐 (wēi wēi)

簁ݸ磪Ո᧔牧ሿࣁአ犋ԧग़ԋ牧אᗔේՈ疰տᦏᴨ೉ဩ粬ӥݣ牐(é luó sī)

Google yǐzi hěn shūfú, píjiǔ yǐjīng wéiwéi ràng tā shàngle tóu. 

ránhòu yǒurén shuō, xiànzài yòng bùliǎo duōjiǔ, èluósī rén jiù huì ràng ā lā fǎ tè xià tái.

Ref. yǐzi hěn shūfú, píjiǔ yǐjīng wēiwēi ràng tā shàngle tóu.

ránhòu yǒurén shuō, xiànzài yòng bùliǎo duōjiǔ, éluósī rén jiù huì ràng ā lā fǎ tè xià tái.

Segmen
tation

Wrong


Chiense  ᑄ᫣牐(mài díڊ鎇蝀᭍य़螇ጱ瞨薫賳牧犢೗ಋ纈؊ԧӞᬁ޾72ᤋࣁ鎇蝀᭍य़螇ጱ瞨薫賳牧犢೗ಋ纈؊ԧӞᬁ޾72ᤋࣁ
xùn … chū zū chē)

ᑄ᫣牐(mài dí xùn … guǎi jiǎo … zhāo shǒu shì tíng le)ڊ鎇蝀᭍य़螇ጱ瞨薫賳牧犢೗ಋ纈؊ԧӞᬁ޾72ᤋࣁ

Google ]£L����MLË�K¬�P£LG°�[¼Q�G£�G£R�GH�JXƞL�MLƞR�FK¼��WÄ�]KÄR�VKƠX�VK¯�W°QJOH�\Ù�OL£QJ�FKò]ò�FKË�

Ref. zài 72 jiē hé màidíxùn dà dào de guǎijiǎo chù, tā zhāoshǒushìtíng le yī liàng chūzūchē.

6B;m`2 kXR8, 1M;HBb?@iQ@*?BM2b2 Jh, SBMvBM QM Jq1b

iQ i?2 +?�`�+i2` ǳ地 U/ŢVǴ r?B+? ?�b /Bz2`2Mi T`QMmM+B�iBQMb kyX .m2 iQ i?2 KQ/2H

7�BHBM; iQ �+[mB`2 i?2 K2�MBM; Q7 i?Bb i2`K- Bi +?Qb2 �M BM+Q``2+i T`QMmM+B�iBQMX

�b �MQi?2` 2t�KTH2- i?2 `272`2M+2 b2Mi2M+2 7`QK i?2 ǳ+QKKQM b2Mb2Ǵ Bbbm2 BM

6B;X kXR8- i?2 M�K2/ 2MiBiv ǳ麦迪逊 UK¨B /ő tɍM- J�/BbQMVǴ r�b r`QM;Hv b2;K2Mi2/

�b ǳ麦迪 UK¨B/őVǴ �M/ ǳ逊 UtɍMVǴX h?2b2 irQ 2t�KTH2b �HbQ `2~2+i i?�i i?2 +m``2Mi

Jh KQ/2Hb ?�p2 Bbbm2b BM `2+Q;MBbBM; Q` T`Q+2bbBM; 7Q`2B;M M�K2/ 2MiBiB2bX AM �//B@

iBQM- i?2 pJq1 ǳ招⼿⽰停了 Ux?­Q b?ƪm b?Ţ iőM; H2- r�p2/ /QrMVǴ r�b BM+Q``2+iHv

b2;K2Mi2/ �b ǳ招 % ⼿ % ⽰ % 停了 Ux?­Q b?ƪm b?Ţ iőM;H2VǴ r?B+? b?QmH/ #2 ǳ招⼿⽰停

% 了 Ux?­Qb?ƪmb?ŢiőM; H2VǴX h?Bb BHHmbi`�i2b i?2 Bbbm2 BM �++m`�+v H2p2H Q7 �miQK�iB+

`2+Q;MBiBQM Q7 pJq1X 6m`i?2`KQ`2- ǳ拐⾓ U;m�B DB�Q- +Q`M2`VǴ �M/ ǳ出租车 U+?ɟ xɟ

+?Ě- i�tBVǴ �`2 irQ +QM+`2i2 +QM+2Tib �M/ b?QmH/ #2 T`2b2Mi2/ �b ǳ;m�BDB�QǴ �M/

ǳ+?ɟxɟ+?ĚǴ r?B+? +QM+�i2M�i2 i?2B` BMi2`M�H +?�`�+i2`b BM rQ`/@b2;K2Mi�iBQM 7Q`@

K�i- BMbi2�/ Q7 ǳ;m�B DB�QǴ �M/ ǳ+?ɟxɟ +?ĚǴ #v :QQ;H2JhX

ky?iiTb,ff#�BF2X#�B/mX+QKfBi2Kf地fj9j3y �M/ ?iiTb,ff2MXrBFiBQM�`vXQ`;frBFBf地

dy



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

aBKTHB}2/ pb h`�/BiBQM�H *?BM2b2

h`�/BiBQM�H *?BM2b2 +?�`�+i2`b ?�p2 `B+? HBM;mBbiB+ FMQrH2/;2 �M/ ?�p2 M�im`�HHv

2pQHp2/ Qp2` i?Qmb�M/b Q7 v2�`b Q7 +BpBHBb�iBQM 7`QK TB+iQ;`�T?b- r?BH2 bBKTHB}2/

*?BM2b2 +?�`�+i2`b �`2 7`QK `2+2Mi ?BbiQ`v rBi? H2bb i?�M QM2 ?mM/`2/ v2�`b Q7

mb�;2 BM K�BMH�M/ *?BM�X q2 i?BMF Bi Bb p�Hm�#H2 iQ bim/v #Qi? i?2 irQ b+`BTib �M/

i?2B` mb�;2 BM +QMi2ti- 2bT2+B�HHv �b i?2 i`�/BiBQM�H *?BM2b2 +?�`�+i2`b �`2 biBHH #2BM;

mb2/ #v h�Br�M- >QM; EQM;- J�+�m- �M/ Qi?2` `2;BQMb- bm+? �b BM E�MDB +?�`�+i2`b

UK�/2 mT Q7 i`�/BiBQM�H *?BM2b2V BM C�T�MX

q?2M r2 +?QQb2 iQ i`�MbH�i2 BMiQ i`�/BiBQM�H *?BM2b2- Bi mbm�HHv K2�Mb bBKTHv

iQ `2TH�+2 bBKTHB}2/ *?BM2b2 +?�`�+i2`b #v i`�/BiBQM�H QM2b rBi?Qmi +?�M;BM; �Mv

;`�KK�iB+�H bi`m+im`2 Q` rQ`/ +?QB+2b- #mi mbBM; i?2 b�K2 J�M/�`BM *?BM2b2X >Qr@

2p2`- i?2`2 �`2 bQK2 Bbbm2b rBi? i?2 KBbK�i+?BM; i`�MbH�iBQMb- 7Q` BMbi�M+2- bQK2

M�K2/ 2MiBiB2b �`2 i`�MbH�i2/ BM /Bz2`2Mi r�vb BM bBKTHB}2/ Q` i`�/BiBQM�H *?BM2b2

#v K�BMH�M/ *?BM� Q` >QM; EQM; f h�Br�MX

.Bz2`2Mi iQ J�M/�`BM- r?B+? Bb i?2 Q{+B�H H�M;m�;2 Q7 K�BMH�M/ *?BM�- *�M@

iQM2b2 Bb �MQi?2` TQTmH�` /B�H2+i Q7 *?BM2b2 rB/2Hv bTQF2M #v >QM; EQM; �M/

J�+�mX *�MiQM2b2 r�b Q`B;BM�HHv 7`QK :m�M;/QM; S`QpBM+2- i?2 KQbi bQmi?2`M

T�`i Q7 *?BM�- r?Qb2 +�TBi�H +Biv ǳ:m�M;x?QmǴ r�b �HbQ FMQrM �b ǳ*�MiQMǴX

Pmi Q7 i?2 7Qm` Jh KQ/2Hb- "BM; �M/ "�B/m Qz2` #Qi? i`�/BiBQM�H *?BM2b2

�M/ *�MiQM2b2 i`�MbH�iBQM QmiTmibX h?2 /Bz2`2M+2 Bb i?�i "BM; Qz2`b *�MiQM2b2 BM

i`�/BiBQM�H *?BM2b2 +?�`�+i2`b- r?BH2 "�B/m Qz2`b Bi BM bBKTHB}2/ +?�`�+i2`bX

AM i?2 2t�KTH2 b2Mi2M+2 BM 6B;X kXRe- r?2`2 kbBKfi`�f+�MiQ K2�Mb 1M;HBb? iQ

bBKTHB}2/fi`�/BiBQM�H UJ�M/�`BMV- �M/ iQ *�MiQM2b2X _2;�`/BM; i?2 i`�MbH�iBQM Q7

i?2 iBiH2 Ih?2 aQmM/ �M/ i?2 6m`v=- i?2`2 �`2 �i H2�bi irQ Bbbm2b rBi? i?2 "BM;

h`�MbH�iQ` �i i?Bb TQBMi, }`biHv- r?2M Bi i`�MbH�i2b BMiQ bBKTHB}2/ *?BM2b2- Bi �+im�HHv

mb2b i?2 M�K2/ 2MiBiB2b 7`QK >Efhq i`�MbH�iBQM I 声音与愤怒- b?ĚM; vŨM vȽ 7ĕM

Mɍ=- Dmbi i?2 bBKTHB}2/ +?�`�+i2` Q7 I 聲音與憤怒- b?ĚM; vŨM vȽ 7ĕM Mɍ=- r?B+?

Bb � K2bb@mTX a2+QM/Hv- r?2M Bi i`�MbH�i2b BMiQ *�MiQM2b2 BM i`�/BiBQM�H *?BM2b2-

Bi /Q2b MQi i`�MbH�i2 i?2 i2`K I 聲音與憤怒- b?ĚM; vŨM vȽ 7ĕM Mɍ= +Q``2+iHv #v

dR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Source Reading The Sound and the Fury last night, I came upon words in Compson's thought that belonged to E E 
Cummings and the thirties, not to the year 1910.

DeepL 2sim: ฌภ᧛्̽ᜋᇦḘ̾牧౯ࣁ皐ฦ祜ጱ௏మӾ፡کԧંԭE-E-皐กේ޾ӣ܈ଙդጱ෈ਁ牧ᘒ犋ฎ1910ଙጱ෈ਁ牐
(shēng sè quǎn mǎ)

2tra/2canto: not available 

Google 2sim: ฌภᴅ᧛̽ࡈSound犌Ḿۖ̾෸牧౯ݎሿ皐ฦ祜௏మӾጱ᦯᧍ંԭܜกේ޾ӣ܈ଙդ牧ᘒ犋ฎ1910ଙ牐(xuān 
Sound yǔ sāo dòng)

2tra: ฌภ褂捝̽ࡈSound膏詭㵕̾碻牧౯咳匍皐ฦ祜௏మӾጱ扃承痀ෝܜกේ޾ӣ܈ଙդ牧ᘒ犋ฎ1910ଙ牐(xuān 
Sound yǔ sāo dòng)

2canto: not available

Bing 2sim: ฌภ᧛ԧ्̽ᶪ犌ీ盨̾෸牧 ౯ࣁ皐ฦ祜ጱ盢賻᯾ݎሿԧંԭ E E ܜกේ޾ӣ܈ଙդጱᦾ牧 ᘒ犋ฎ 1910 ଙ牐
(shēng yīn yǔ fèn nù)

2tra: ฌภ捝ԧ̽肨ᶪ膏䚴盨̾碻, ౯ࣁ皐ฦ祜ጱ盢毣᯾咳匍ԧ痀ෝ E E ܜกේ޾ӣ܈ଙդጱ扖, ᘒ犋ฎ 1910 ଙ牐(shēng 
yīn yǔ fèn nù)

2canto: 紧ภ捝㸸̽肨膏䚴盨̾碻,౯閒皐ฦ祜貪盢毣ଶ咳匍㸸痀ෝE Eܜกේݶӣ܈ଙդ貪扖,ᘒࠊ狌1910ଙ牐(shēng yīn 
yǔ fèn nù)

Baidu 2sim: ฌภ᧛̽߮ࡈ犌Ḿۖ̾෸牧౯ࣁ皐ฦ祜ጱ௏మ᯾ݎሿԧӞ犚ંԭE E·ܜกේ޾ӣ܈ଙդጱ᦯牧ᘒ犋ฎ1910ଙጱ᦯牐
(xuān huá yǔ sāo dòng)

2tra: ฌภ捝̽ࡈ琶膏詭㵕̾碻牧౯ࣁ皐ฦ祜ጱ௏మ蕌咳匍ԧӞ犚痀ෝE E·ܜกේ޾ӣ܈ଙդጱ扃牧ᘒ犋ฎ1910ଙጱ扃牐
(xuān huá yǔ sāo dòng)

2canto: ੔ภ፶̽ޔࡰ犌Ḿۖ̾貪෸狡牧౯閒皐ฦ祜貪௏మଶݎሿ㸸Ӟ㺪羬ંෝE E·ܜกේݶӣ܈ଙդ貪ਁ牧ᘒࠊ羬1910
ଙ貪ਁ牐(cáo chǎo yǔ sāo dòng)

Ref. 2sim: ฌภ᧛̽߮ࡈ犌Ḿۖ̾牧౯ࣁ皐ฦ祜ጱ௏మӾᳵ౲፡کԧંԭE-E-皐กේ޾ӣ܈ଙդጱ෈ਁ牧ᘒ犋ฎ1910ଙጱ牐
(xuān huá yǔ sāo dòng)

2tra: ฌภ捝̽ࡈ琶膏詭㵕̾牧౯ࣁ皐ฦ祜ጱ௏మӾ樌౲፡کԧ痀ෝE-E-皐กේ޾ӣ܈ଙդጱ෈ਁ牧ᘒ犋ฎ1910ଙጱ牐
(xuān huá yǔ sāo dòng)

2canto: 紧ภ፶̽肨ᶪ膏䚴盨̾ຎ檋碻,౯咳匍閒皐ฦ祜貪盢毣ଶ牧狌痀ෝE Eܜกේݶӣ܈ଙդ貪藯扖牧 ᘒࠊ狌1910ଙ牐
(shēng yīn yǔ fèn nù)

6B;m`2 kXRe, 1M;HBb?@iQ@*?BM2b2 Jh, J�M/�`BM pb *�MiQM2b2- aBKTHB}2/ pb h`�/B@
iBQM�H *?BM2b2X

/`QTTBM; I 音- vŨM=- BM �//BiBQM iQ i?�i i?2 Qp2`�HH b2Mi2M+2 M22/b iQ #2 BKT`Qp2/X

"�B/m’b i`�MbH�iBQM Q7 i?2 *�MiQM2b2 M�K2 I 嘈吵与骚动- +�Q +?�Q vȽ b­Q /ǁM;=

Bb BM+Q``2+i- �Hi?Qm;? i?2 bBKTHB}2/ i`�MbH�iBQM I 喧哗与骚动- tm­M ?m� vȽ b­Q

/ǁM;= ;2ib +`2/BiX

_2;�`/BM; i?2 i`�MbH�iBQM 7`QK .22TG- I 声色犬马- b?ĚM; bĕ [m�M K�= Bb �

RNd9 *?BM2b2 KQpB2 7`QK >E- r?B+? ?�b MQi?BM; iQ /Q rBi? i?2 iBiiH2 Ih?2 aQmM/

�M/ i?2 6m`v= BM i?2 bQm`+2 b2Mi2M+2X

h?2b2 KBb@i`�MbH�iBQMb �`2 T�`iB�HHv /m2 iQ i?2 HBi2`�H i`�MbH�iBQM Bbbm2 �M/ �K@

#B;mBivX 6Q` BMbi�M+2b- ǳ声音与愤怒 Ub?ĚM; vŨM vȽ 7ĕM MɍVǴ Bb HBi2`�HHv 7`QK ǳbQmM/

U声音VǴ �M/ ǳ7m`v U愤怒VǴ- ǳ嘈吵 U+�Q +?�QV Bb �HbQ +QMM2+i2/ HBi2`�HHv iQ ǳHQm/

UbQmM/VǴ- �M/ i?2 *?BM2b2 KQpB2 ǳ声色犬马 b?ĚM; bĕ [m�M K�Ǵ ?�TT2Mb iQ ?�p2

ǳ声 b?ĚM; UbQmM/- HQm/- MQBb2VǴ �b T�`i Q7 Bib iBiH2X

h?Bb KBb@i`�MbH�iBQM Q7 1M;HBb? M�K2/ 2MiBiv Bbbm2 `2~2+ib i?2 /Bz2`2M+2 #2@

dk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

ir22M K�BMH�M/ *?BM� �M/ Qi?2` *?BM2b2 bT2�FBM; `2;BQMb U>QM; EQM;- J�+�m �M/

h�Br�MV- �HbQ bBKTHB}2/ pbX i`�/BiBQM�H *?BM2b2 +?�`�+i2`bX hQ i`�BM � KQ`2 T`2@

+Bb2 Jh KQ/2H 7Q` 1M;HBb?@iQ@*?BM2b2- r2 M22/ iQ K�F2 i?2 +Q``2bTQM/BM; +?�M;2b

�M/ +H�`B}+�iBQM r?2M r2 T`2T�`2 � bBKTHB}2/ Q` i`�/BiBQM�H *?BM2b2 +Q`Tmb 7Q` Jh

Tm`TQb2X

kX8 amKK�`v

AM i?Bb +?�Ti2`- r2 BMi`Q/m+2/ i?2 /2p2HQTK2Mi Q7 Jh 7`QK `mH2@#�b2/ K2i?Q/b

iQ bi�iBbiB+�H �M/ M2m`�H KQ/2Hb- +QKT�`2/ i?2B` /Bz2`2M+2b �M/ BMi2`�+iBQM �bT2+ibX

q2 i?2M T`2b2Mi2/ i?2 2p�Hm�iBQM K2i?Q/QHQ;v 7Q` Jh KQ/2Hb +Qp2`BM; #Qi? ?mK�M

�M/ �miQK�i2/ +`Bi2`B� �M/ K2i`B+b- �b r2HH �b [m�HBiv 2biBK�iBQM UZ1V KQ/2Hb �M/

K2i�@2p�Hm�iBQM Q7 2p�Hm�iBM; K2i?Q/bX 6QHHQrBM; i?�i r2 bmKK�`Bb2/ i?2 #`Q�/

Bbbm2b �M/ +?�HH2M;2b `2K�BMBM; BM Jh `2b2�`+?X 6BM�HHv- r2 TQBMi2/ Qmi i?2 7Q+mb Q7

i?Bb i?2bBb QM �M BMp2biB;�iBQM BMiQ Jq1b BM Jh #v T`2b2MiBM;, RV irQ *?BM2b2@iQ@

1M;HBb? i`�MbH�iBQM 2t�KTH2b rBi? Jq1 Bbbm2b �M/ 2tTH�BM2/ bQK2 Q7 i?2 BMbB;?ib

BMiQ ?Qr i?2 KBb@i`�MbH�iBQM Q7 i?2 Jq1b +�mb2b T`Q#H2Kb- �M/ kV /2i�BH2/ Jq1

`2H�i2/ Q` +�mb2/ Bbbm2b BM Jh QM 1M;HBb?@iQ@*?BM2b2 i`�MbH�iBQM /B`2+iBQMX AM i?2

M2ti +?�Ti2` r2 BMi`Q/m+2 i?2 HBi2`�im`2 QM ?Qr Jq1b �`2 ?�M/H2/ BM +m``2Mi

Jh �M/ i?Bb H2�/b iQ i?2 ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMb BM i?2 i?2bBb QM ?Qr r2

T`QTQb2 iQ �//`2bb i?2 +?�HH2M;2b BM � /Bz2`2Mi r�v- BX2X mbBM; /2+QKTQbBiBQM KQ/2Hb

7Q` Jh H2�`MBM; iQr�`/b #2ii2` Jq1 i`�MbH�iBQM �M/ /2bB;MBM; M2r 2p�Hm�iBQM

K2i?Q/QHQ;B2b BM+Q`TQ`�iBM; Jq1bX

dj



*?�Ti2` j

GBi2`�im`2 _2pB2r Q7 �//`2bbBM;

JmHiB@qQ`/ 1tT`2bbBQMb BM

J�+?BM2 h`�MbH�iBQM

AM i?Bb +?�Ti2`- r2 }`biHv BMi`Q/m+2 �TT`Q�+?2b �M/ #�+F;`QmM/ �#Qmi i?2 Bbbm2

Q7 Jq1b BM K�+?BM2 i`�MbH�iBQM- �M/ i?2M T`2b2Mi � HBi2`�im`2 `2pB2r QM 2tBbiBM;

BMp2biB;�iBQMb BMiQ Jh KQ/2HHBM;X h?Bb Bb 7QHHQr2/ #v � /Bb+mbbBQM Q7 +m``2Mi Bbbm2b-

�M/ 7`QK i?2`2 r2 /2`Bp2 i?2 ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMb U_ZbV i?�i K�F2

mT i?Bb i?2bBbX

jXR �+iBpBiB2b �M/ "�+F;`QmM/ _2H�i2/ iQ Jq1b

BM Jh

h?2`2 ?�p2 #22M bQK2 Jq1 `2H�i2/ �+iBpBiB2b �M/ BMp2biB;�iBQMb BM i?2 /2p2HQT@

K2Mi Q7 Jh- �b r2HH �b BM i?2 /2p2HQTK2Mi Q7 Qi?2` +QKTmi�iBQM�H HBM;mBbiB+b �M/

LGS `2b2�`+? bm+? �b H2tB+QM �M/ rQ`/@M2i bim/B2bX h?2 BMi2`M�iBQM�H rQ`Fb?QT QM

Jq1b ?�b #22M Q`;�MBb2/ �MMm�HHv bBM+2 bBM+2 kyyj #v i?2 aA:G1s@Jq1 ;`QmT

UaT2+B�H AMi2`2bi :`QmT BM G2tB+QM @ Jq1 b2+iBQMV- 7`QK i?2 �bbQ+B�iBQM 7Q` *QK@
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Tmi�iBQM�H GBM;mBbiB+b U�*GVRX AM kyky i?Bb `2�+?2/ Bib Rei? 2/BiBQM- �{HB�i2/ iQ i?2

*PGAL: +QM72`2M+2 (R3j)kX h?Bb �MMm�H rQ`Fb?QT ?�b 7Q+mb2/ QM i?2 �M�HvbBb- �+@

[mBbBiBQM- B/2MiB}+�iBQM- /Bb+Qp2`v- BMi2`T`2i�iBQM- /Bb�K#B;m�iBQM- �MMQi�iBQM �M/

+QMbi`m+iBQM Q7 Jq1b 7`QK #Qi? i?2Q`2iB+�H �M/ T`�+iB+�H �bT2+ibX h?`Qm;?Qmi Bib

?BbiQ`v- Bi ?�b #22M +Q@Q`;�MBb2/ BM +QHH�#Q`�iBQM rBi? Qi?2` `2H2p�Mi `2b2�`+? iQTB+b

BM+Hm/BM; T�`bBM;- K�+?BM2 i`�MbH�iBQM- HBM;mBbiB+ �MMQi�iBQM- �M/ 2H2+i`QMB+ H2tB@

+QMbX � b+B2MiB}+ b?�`2/ i�bF QM Jq1 /Bb+Qp2`v �M/ B/2MiB}+�iBQM ?�b #22M ?2H/

7Q` b2p2`�H v2�`b bi�`iBM; BM kyRd (R39- kkd- R3y)- r?2`2 KQMQHBM;m�H +Q`Tmb rBi?

�MMQi�iBQM Q7 p2`#�H Jq1b r�b Qz2`2/ �b +?�HH2M;2b �+`Qbb /Bz2`2Mi H�M;m�;2b-

K�BMHv 1m`QT2�M QM2b Ui?2 kyky 2/BiBQM BM+Hm/2/ *?BM2b2- >BM/B �M/ Qi?2` MQM@

1m`QT2�M H�M;m�;2bVX Pm` `2+2Mi rQ`F +QM+Hm/2/ i?�i i?2 b?�`2/ i�bF i2bi b2i- HBF2

K�Mv Qi?2` LGS b?�`2/ i�bF Bbbm2b- Qz2`2/ �M �MMQi�i2/ `272`2M+2 b2i i?�i /Q2b MQi

?�p2 ;QQ/ +Qp2`�;2 Q7 +Q``2+i Jq1b i?�i bvbi2K QmiTmi T`Q/m+2/ �M/ i?Bb BM im`M

HQr2`2/ i?2 Qp2`�HH 2p�Hm�iBQM �M/ bvbi2K `�MFBM; �++m`�+v (kyy)X AM Qi?2` rQ`/b-

bQK2 r2HH@T2`7Q`KBM; bvbi2Kb r2`2 MQi ;Bp2M bm{+B2Mi +`2/Bi 7Q` T`Q/m+BM; +Q``2+i

Jq1 �MMQi�iBQMbX

�MQi?2` rQ`Fb?QT b2`B2b i?�i ?�b #22M ?2H/ 2p2`v irQ v2�`b Bb i?2 1l_PS>_�a

ǳqQ`Fb?QT QM KmHiB@rQ`/ lMBib BM J�+?BM2 h`�MbH�iBQM �M/ h`�MbH�iBQM h2+?MQHQ@

;B2bǴ bBM+2 kyRj- �M/ i?2 9i? 2/BiBQM r�b ?2H/ BM kyRN BM J�H�;�- aT�BM (kR8) (RR3)
jX 1l_PS>_�a +QM72`2M+2b ?�p2 #22M 7Q+mbBM; QM +QKTmi�iBQM�H �M/ +Q`Tmb@

#�b2/ T?`�b2QHQ;v- DQBMiHv Q`;�MBb2/ #v i?2 1m`QT2�M �bbQ+B�iBQM 7Q` S?`�b2QHQ;v

U1l_PS>_�aV �M/ i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX

*HQb2Hv �{HB�i2/ iQ i?2 Jq1 �MMm�H rQ`Fb?QTb i?2`2 �`2 T?`�b2QHQ;v �M/ KmH@

iBrQ`/ 2tT`2bbBQM #QQF b2`B2b i?�i ?�p2 2M+Qm`�;2/ `2b2�`+? QM Jq1b �M/ H2t@

B+Q;`�T?v �M/ i?2B` BMi2`�+iBQMb �M/ �TTHB+�iBQMb rBi? Qi?2` }2H/b- Tm#HBb?2/ #v

G�M;m�;2 a+B2M+2 S`2bb (kyy- kj3) 9X

R?iiTb,ffKmHiBrQ`/XQ`;f
k�HH T`Q+22/BM;b �`2 BM i?2 �*G �Mi?QHQ;v?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfp2Mm2bfKr2f
j?iiT,ffrrrXH2tvi`�/X2bf2m`QT?`�bkyRNfKmKiii@kyRN@kf
9r2#T�;2 ?iiTb,ffH�M;b+B@T`2bbXQ`;f+�i�HQ;fb2`B2bfTKr2 �M/ i?2 kyR3 2/BiBQM �i

?iiTb,ffH�M;b+B@T`2bbXQ`;f+�i�HQ;f#QQFfky9
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

� M2r #2M+?K�`F i�bF 7Q+mbBM; QM :2`K�M p2`#�H B/BQK /Bb�K#B;m�iBQM r�b

?2H/ BM kykR rBi? EPLo1LakykR8X 6Q` p2`#�H B/BQK 2t�KTH2b- H2i mb 2t�KBM2

i?Bb b2Mi2M+2 ǳ>2 ?�/ � 72r iQQ K�Mv b?Qib Q7 i2[mBH� �M/ bT2Mi i?2 `2bi Q7 i?2

MB;?i i�HFBM; QM i?2 #B; r?Bi2 i2H2T?QM2XǴ Ab i?2 i�HFBM; QM i?2 #B; r?Bi2 i2H2T?QM2

BM i?Bb +QMi2ti HBi2`�HHv K2�MBM; ?2 Bb i�HFBM; QM T?QM2 Q` Bb ?2 Bb pQKBiBM; BMiQ �

iQBH2i\ a2Mi2M+2b HBF2 i?Bb �`2 � +?�HH2M;2 7Q` M�im`�H H�M;m�;2 mM/2`bi�M/BM; �M/

;2M2`�iBQM i�bFb- BM+Hm/BM; Jh eX

Jq1 `2b2�`+? �HbQ BM+Hm/2b M�K2/ 2MiBiB2b UBMbiBimiBQMb- HQ+�iBQMb- T2`bQMb- 2i+XV

�M/ i2`KBMQHQ;v bim/B2bX AM i?2 qJhkykR rQ`Fb?QT- i?2`2 r�b � M2r b?�`2/ i�bF

QM ǳJ�+?BM2 h`�MbH�iBQM mbBM; h2`KBMQHQ;B2bǴ TQBMiBM; Qmi i?�i BM K�Mv M2rHv@

/2p2HQT2/ /QK�BMb- T�`�HH2H /�i� �`2 Q7i2M ?�`/ iQ +QK2 #vX Ai Bb Qm` BMimBiBQM iQ

i`2�i rQ`/ �M/ KmHiB@rQ`/ H2p2H i2`KBMQHQ;B2b BM i2`Kb Q7 +QMbBbi2M+v �M/ �++m`�+v

7Q` ?2HTBM; iQ ;mB/2 T`Q72bbBQM�H i`�MbH�iQ`bX h?2 b?�`2/ i�bF �BKb iQ /2p2HQT bi�i2

Q7 i?2 �`i K2i?Q/b BM+Q`TQ`�iBM; i2`KBMQHQ;v FMQrH2/;2 BM i`�BMBM; �M/ �M BM72`2M+2

T`Q+2bb iQ ?2HT Jh bvbi2Kb BM M2r /QK�BMb QM i?2 irQ H�M;m�;2 T�B`b 1M;HBb? iQ

6`2M+? �M/ iQ *?BM2b2X

6`QK � HBM;mBbiB+ #�+F;`QmM/- i?2 Jq1 T?2MQK2MQM Bb `2H�i2/ iQ H2tB+�H #mM@

/H2 `2b2�`+? �b BMp2biB;�i2/ #v (kNN) BM � +Q`Tmb #�b2/ +QKT�`�iBp2 bim/v +Qp2`BM;

1M;HBb? �M/ *?BM2b2 DQm`M�H �`iB+H2b- �M/ (Rdj) BM � bim/v Q7 M�iBp2 �M/ *?BM2b2

b+?QH�`bǶ 1M;HBb? �#bi`�+ib i�FBM; HBM;mBbiB+b �M/ +?2KBbi`v �b �M 2t�KTH2X o2`v

`2+2Mi rQ`F #v HBM;mBbib �HbQ BMp2biB;�i2/ Jq1b �b /Bb+Qm`b2 K�`F2`b r?2`2 i?2v

mb2 bi�iBbiB+�H Jh iQ #mBH/ � T�`�HH2H +Q`Tmb iQ bim/v i?2 +Q``2bTQM/BM; >2#`2r

�M/ GBi?m�MB�M /Bb+Qm`b2 K�`F2`b �HB;M2/ iQ i?2 TBpQi 1M;HBb? H�M;m�;2 QM2b- �M/

2tTHQ`2 i?2B` +Q``2bTQM/BM; 7mM+iBQM�H �M/ H2tB+�H +?�M;2b (kRR)X h?2 1M;HBb? bQm`+2

i2ti Bb i�F2M 7`QK h1. i�HFbX �MQi?2` p2`v `2H�i2/ rQ`F Bb (eR) r?B+? B/2MiB}2b

bi`m+im`�HHv }t2/ /Bb+Qm`b2 K�`FBM; Jq1b BM bTQF2M aHQp2M2X

Jh Bb � `2b2�`+? i�bF �BKBM; iQ �+?B2p2 K2�MBM;@T`2b2`pBM; i`�Mb7Q`K�iBQM 7`QK

QM2 ?mK�M H�M;m�;2 iQ �MQi?2`X >Qr2p2`- i?2`2 �`2 K�Mv +mbiQKBb2/ i2`Kb i?�i

8?iiTb,ff+QKT2iBiBQMbX+Q/�H�#XQ`;f+QKT2iBiBQMbfjRdR8
eaQm`+2 Q7 B/BQKb ?iiTb,ffB/BQKbXi?27`22/B+iBQM�`vX+QKf
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

M�iBp2 bT2�F2`b Q7i2M mb2 BM i?2B` QrM H�M;m�;2 i?�i �`2 MQi 2�bBHv +�Tim`2/ #v

Qi?2` M�iBp2 H�M;m�;2 bT2�F2`b Q` �`2 MQi +QKKQM BM Qi?2` H�M;m�;2bX h?2 `QQi Q7

i?2 +mbiQKBb2/ i2`Kb- bm+? �b B/BQKb- }t2/ 2tT`2bbBQMb- �M/ T`Qp2`#b Bb ;2M2`�HHv

+QMM2+i2/ rBi? i?2 +mHim`2 �M/ ?BbiQ`v Q7 i?2 T2QTH2 r?Q bT2�F i?�i H�M;m�;2 �b

M�iBp2 bT2�F2`bX .m2 iQ i?Bb 7�+i- i?2 2tT`2bbBQMb f i2`Kb �`2 Q7i2M MQi 2t�+iHv

i?2 b�K2 BM /Bz2`2Mi H�M;m�;2bX h?Bb +QMbiBimi2b � bB;MB}+�Mi +?�HH2M;2 7Q` Jh-

bBM+2 Q7i2M HBi2`�H Q` bm`7�+2 rQ`/ i`�MbH�iBQM �M/ bm+? FBM/b Q7 i`�MbH�iBQMb �`2 MQi

2MQm;? iQ K�F2 i?2 K2�MBM; 7mHHv T`2b2Mi2/ BM i?2 i�`;2i H�M;m�;2X �b K2MiBQM2/

BM a2+iBQM kX9- Jq1 Bb � +QKKQMHv Q++m`BM; T?2MQK2M� i?�i +�M `2~2+i B/BQKb-

}t2/ 2tT`2bbBQMb U2X;X FB+F i?2 #m+F2iV- +mbiQKBb2/ 2tT`2bbBQM U2X;X QM+2 mTQM �

iBK2V- T`Qp2`#b- �M/ KQ`2X AM HB;?i Q7 i?Bb- Bi Bb M�im`�H iQ i?BMF Q7 i?2 +QK#BM�iBQM

Q7 Jh �M/ Jq1- 2X;X- ?Qr iQ +Q``2+iHv i`�MbH�i2 Jq1b BM i?2 Jh i�bF iQ K�F2

K2�MBM;@2[mBp�H2Mi i`�MbH�iBQMbX h?Bb BM+Hm/2b ?Qr iQ +QK#BM2 Jq1 B/2MiB}+�iBQM

�M/ Jq1 T`2TQbb2bbBM; BMiQ Jh KQ/2Hb �M/ bvbi2Kb BM Q`/2` iQ �+?B2p2 #2ii2`

i`�MbH�iBQMX

AM i?2 M2ti b2+iBQM- r2 `2pB2r 2tBbiBM; HBi2`�im`2 i?�i BMp2biB;�i2b Q` BMi2;`�i2b

Jq1 FMQrH2/;2 BMiQ Jh KQ/2Hb- BM+Hm/BM; #Qi? bi�iBbiB+�H Jh UaJhV �M/ M2m`�H

Jh ULJhVX q2 /Bb+mbb bi�i2 Q7 i?2 �`i KQ/2Hb- i?2B` T`Qb �M/ +QMb- �M/ +m``2Mi

i`�MbH�iBQM [m�HBiv �bb2bbK2Mi Bbbm2b- 2X;X H�+F Q7 BM/B+�iQ`b QM B/BQK�iB+ 2tT`2bbBQMb

�b r2HH �b i2bi bmBi M�``�iBp2- #27Q`2 H2�/BM; iQ Qm` ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMbX

jXk GBi2`�im`2 _2pB2r Q7 Jq1 AMp2biB;�iBQMb BM

Jh

Jq1b TH�v � bB;MB}+�Mi `QH2 BM H�M;m�;2 mM/2`bi�M/BM; �M/ T`Q+2bbBM; i�bFb- BM@

+Hm/BM; JhX h?Bb Bb /m2 iQ i?2B` p2`v 7`2[m2Mi �TT2�`�M+2b �M/ i?2B` +QM+2Ti bT2+B}+

T`2b2Mi�iBQMX >Qr iQ `2+Q;MBb2 Jq1b +Q``2+iHv �M/ i`�MbH�i2 i?2K BM � K2�MBM;@

T`2b2`pBM; r�v- BMbi2�/ Q7 K2`2Hv bm`7�+2 rQ`/ i`�MbH�iBQM Bb � +?�HH2M;BM; i�bFX

h?Bb b2+iBQM BMi`Q/m+2b 2tBbiBM; `2b2�`+? rQ`F BM i?Bb �`2�X

dd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Jq1b BM Jh �`2 `2H�i2/ iQ rQ`/ b2Mb2 /Bb�K#B;m�iBQM Uqa.V (kd9- 9k)-

T?`�b2 #QmM/�`v /2i2+iBQM- �M/ b2K�MiB+b (kdR)X AMbi2�/ Q7 � bBM;H2 rQ`/ +�b2 BM

qa.- Jq1b �`2 KmHiBTH2@rQ`/ 2tT`2bbBQMb- r?B+? +�M #2 i`�MbH�i2/ BM �M �rFr�`/

r�v B7 i?2 i`�MbH�iBQM KQ/2H +�MMQi i`�MbH�i2 i?2 �+im�H K2�MBM; Q7 �M Jq1 BM

i?2 b2Mi2M+2 �M/ +QMi2ti- bm+? �b K2i�T?Q`B+�H Jq1b Uǵ�TTH2 Q7 bQK2QM2Ƕb 2v2bǶ-

ǵFB+F i?2 #m+F2iǶ- HBbi2/ �b bBKTH2 2t�KTH2bVX �//`2bbBM; Jq1 i`�MbH�iBQM �HbQ

�//`2bb2b i?2 b2K�MiB+ �bT2+ib Q7 i`�MbH�iBQM BM �//BiBQM iQ Bbbm2b Q7 bvMi�t- 2X;X

Jq1 #QmM/�`v U/2i2+iBQMV �M/ Bib �z2+ib QM Qp2`�HH b2Mi2M+2 mM/2`bi�M/BM;X 6Q`

BMbi�M+2- 2t�KTH2b BM 6B;m`2 kXN �M/ kXRy b?Qr ?Qr i?2 Jh KQ/2H T`Q/m+2/ p2`v

TQQ` QmiTmi /m2 iQ MQi `2+Q;MBbBM; Jq1 #QmM/�`B2b r2HHX AMp2biB;�iBQMb BMiQ qa.

?�p2 #22M +�``B2/ Qmi BM i?2 +QMi2ti Q7 `2b2�`+? BMiQ LJhX (R33) b?Qrb i?�i /2bTBi2

Bib ;2M2`�H 2z2+iBp2M2bb- LJh /Q2b MQi T`QpB/2 � 7mHH bQHmiBQM iQ i?2 +?�HH2M;2b Q7

qa.X 6`QK i?Bb `2bmHi- r2 ?�p2 �M BM/B+�iBQM Q7 ?Qr +?�HH2M;BM; Bi Bb iQ }M/ �

bQHmiBQM iQ i?2 Bbbm2b Q7 KmHiB@rQ`/ b2Mb2 /Bb�K#B;m�iBQM BM JhX Ai Bb ?B;?HB;?i2/ BM

(3d) i?�i qa. Q7 `�`2 rQ`/b Bb 2bT2+B�HHv /B{+mHi BM LJhX h?2 KQbi `2+2Mi rQ`F

2tTHQ`BM; rQ`/ b2Mb2b BM LJh- 2X;X rBi? i?2 i`�Mb7Q`K2` KQ/2H BM+Hm/2b (ke8)X

aJhYJq1

q2 MQr BMi`Q/m+2 `2b2�`+? rQ`F +QK#BMBM; aJh �M/ Jq1bX h?2 2�`HB2bi rQ`F

i?�i +QK#BM2/ Jh rBi? Jq1b BM+Hm/2b (R8k)X h?Bb �TTHB2/ #BHBM;m�H Jq1 T�B`b

iQ KQ/B7v i?2 rQ`/ �HB;MK2Mi T`Q+2/m`2 Q7 Jh iQ BKT`Qp2 i`�MbH�iBQM [m�HBiv QM

�M 1M;HBb?@aT�MBb? +Q`TmbX h?2 KQ/B}+�iBQM 7mM+iBQM QM �HB;MK2Mi r�b �+?B2p2/

#v ;`QmTBM; i?2 Jq1b �b QM2 iQF2M #27Q`2 i`�BMBM;X

6m`i?2` rQ`F BM+Hm/2b (kjy) r?B+? BMi2;`�i2/ #BHBM;m�H *?BM2b2@1M;HBb? Jq1b

BMiQ i?2 aJh iQQHFBi JQb2b- (k8) r?B+? /2bB;M2/ KQ/2Hb iQ 2ti`�+i +QMiBMmQmb Jq1b

�M/ BMi2;`�i2/ i?2K BMiQ i?2 JQb2b bvbi2K 7Q` 6`2M+?@1M;HBb? i`�MbH�iBQM- �M/ (k93)

r?B+? /Bb+mbb2/ p�`BQmb Jq1b BM 1M;HBb?@G�ipB�M JhX _2+2Mi BMi2`2biBM; rQ`F bm+?

�b (eN) 7Q+mb2/ QM T?`�b�H p2`# Jq1b BM �`�#B+@1M;HBb? T?`�b2@#�b2/ aJhX

d3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

LJhYJq1

h?Bb b2+iBQM BMi`Q/m+2b rQ`F QM i?2 BM+Q`TQ`�iBQM Q7 Jq1b BM LJhX Jq1b +�M

�TT2�` BM /Bz2`2Mi FBM/b Q7 2t�KTH2b- bm+? �b M�K2/ 2MiBiB2b UL1bV (Ryy) r?2M i?2

2MiBiB2b �TT2�` �b � +?mMF Q7 b2p2`�H rQ`/bX AM (Red)- i?2 �mi?Q` �TTHB2/ � +?�`�+i2`@

H2p2H b2[m2M+2@iQ@b2[m2M+2 KQ/2H iQ i`�MbH�i2 M�K2/ 2MiBiB2b �M/ i?2M BMi2;`�i2/

i?Bb BMiQ �M Qp2`�HH LJh bvbi2K QM � *?BM2b2@iQ@1M;HBb? i�bFX h?Bb KQ/2H r�b

Q`B;BM�HHv /2bB;M2/ iQ bQHp2 i?2 mMb22M rQ`/ i`�MbH�iBQM Bbbm2- #mi i?2 `2bmHib b?Qr

i?�i L1b BM LJh ?2HT iQ BKT`Qp2 Qp2`�HH i`�MbH�iBQM 2z2+iBp2M2bb �b K2�bm`2/ #v

"G1l b+Q`2X Ai b?Qr2/ i?2 KQ/2H +�M /2`Bp2 ?B;?2` [m�HBiv M�K2/ 2MiBiv �HB;MK2Mi

BM i?2 i`�BMBM; +Q`TmbX

AM `2+2Mi rQ`F (kdy)- `2b2�`+?2`b /2bB;M2/ �M �//BiBQM�H +?mMF@H2p2H U7Q` L1 i�;bV

GahJ H�v2` QM i?2 2M+Q/2` bB/2 �7i2` i?2 rQ`/@H2p2H GahJ �M/ 2K#2//BM; H�v2`-

i`vBM; iQ �+[mB`2 FMQrH2/;2 Q7 i?2 L1b #�b2/ QM i�;;BM;X h?Bb KQ/2H Bb BMbTB`2/

#v i?2 rQ`F Q7 (Rkd)- r?Q /2bB;M2/ � +?mMF@#�b2/ /2+Q/2`- r?2`2 i?2 rQ`/@H2p2H

/2+Q/2` ;2M2`�i2b i�`;2i rQ`/b 7`QK i?2 +?mMF /2+Q/2`X �b � #�bBb 7Q` 7mim`2 rQ`F-

Bi rQmH/ #2 BM7Q`K�iBp2 iQ b22 r?�i i?2 T2`7Q`K�M+2 rQmH/ HQQF HBF2 B7 #Qi? +?mMF@

H2p2H GahJ H�v2`b �`2 �TTHB2/ iQ #Qi? 2M+Q/2` �M/ /2+Q/2`- �M/ B7 Bi 7m`i?2` BKT`Qp2b

i?2 T2`7Q`K�M+2 r?2M BMi2;`�iBM; � +?mMF@H2p2H H�v2` BMiQ i?2 M2r bi�i2 Q7 i?2 �`i

i`�Mb7Q`K2` LJh bi`m+im`2X h?Bb +QmH/ #2 7m`i?2` rQ`F iQ BMp2biB;�i2X

aBKBH�` iQ i?2 B/2�b 7`QK (kjy- k8)- BM (kjR)- i?2 �mi?Q`b b?Qr2/ ?Qr 2M?�M+BM;

Jq1 FMQrH2/;2 #v �//BM; Bi BMiQ � +Q`Tmb +�M BKT`Qp2 LJh 2p2M rBi? p2`v bBKTH2

BMi2;`�iBQMX 6Q` 2t�KTH2- i?2v 2ti`�+i2/ #BHBM;m�H Jq1b BM i?2B` +Q`Tmb �M/ �//2/

#BHBM;m�H Jq1b T�B`b �M/ b2Mi2M+2 T�B`b i?�i BM+Hm/2/ i?2 Jq1b BMiQ � T�`�HH2H

+Q`Tmb iQ i`�BM � LJh bvbi2K BM 1M;HBb? iQ *x2+? �M/ 1M;HBb? iQ G�ipB�M JhX

h?2 �mi?Q`b /2p2HQT2/ �M �HB;MK2Mi pBbm�HBb�iBQM iQQH iQ pB2r i?2 BKT`Qp2K2Mi BM

Jq1 �HB;MK2MiX h?2 M2m`�H M2irQ`F TH�i7Q`K i?2v mb2/ Bb 7`QK L2m`�H JQMF2v

(Rky)X d

dPm` }`bi 2tT2`BK2Mi�H BMp2biB;�iBQM Q7 Jq1b BM Jh 7Q` TBHQi bim/v rBHH i�F2 i?Bb KQ/2HǶb
TBT2HBM2 #mi rBi? M2r H�M;m�;2 T�B`b 1M;HBb?@*?BM2b2 �M/ 1M;HBb?@:2`K�M- �M/ M2r LJh bi`m+@
im`2X
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

jXj .Bb+mbbBQM, _2pBbBiBM; Jh Abbm2b �M/ h?2bBb

>vTQi?2b2b

q2 FMQr i?�i Jq1b 7Q`K � #QiiH2M2+F BM �/p�M+BM; Jh �M/ LGS i2+?MQHQ;B2bX

Jq1b ?�p2 #22M 2tTHQ`2/ 7Q` K�Mv LGS i�bFb /m2 iQ i?2B` B/BQbvM+`�iB+ M�im`2

(kj8- 8j)X �b r2 MQi2/ 2�`HB2`- Jq1b +�M #2 T`2b2Mi2/ BM K�Mv /Bz2`2Mi HBM;mBbiB+

+�i2;Q`B2b bm+? �b B/BQKb- K2i�T?Q`- +mbiQKBb2/ T?`�b2b- M�K2/ 2MiBiB2b- Ub2KB@

fV }t2/ 2tT`2bbBQMb- �KQM;bi Qi?2`bX 6Q` BMbi�M+2- FB+F i?2 #m+F2i- �TTH2 Q7 Kv

2v2- 7Q` B/BQK �M/ K2i�T?Q`c q�b?BM;iQM- .X*X- L�iBQM�H �+�/2Kv Q7 a+B2M+2- �M/

.QM�H/ h`mKT 7Q` HQ+�iBQM- BMbiBimiBQM�H Q` T2`bQM�H M�K2b `2bT2+iBp2Hvc �`2 �HH }t2/

2tT`2bbBQMbX EMQrH2/;2 Q7 Jq1 #QmM/�`B2b �M/ i?2B` K2�MBM; �+[mBbBiBQM Bb p2`v

BKTQ`i�Mi 7Q` K�Mv LGS i�bFb- BM+Hm/BM; Jh �M/ BM7Q`K�iBQM 2ti`�+iBQMX

a2+QM/Hv- �b r2 /Bb+mbb2/ BM i?2 Jh Bbbm2b b2+iBQM Ua2+iBQM kXjV- i?2`2 �`2 K�Mv

T`Q#H2Kb �M/ +?�HH2M;2b i?�i biBHH `2K�BMX h?2b2 bT�M 7`QK Jh KQ/2HHBM; U`�`2

rQ`/b- �/2[m�+vV iQ +Q`Tmb U`2;Bbi2`- /�i� b�MBivV- H�M;m�;2 #B�b U`2bQm`+2bV- HBM@

;mBbiB+ �r�`2M2bb U;2M/2`- Jq1bV- �M/ i`�MbH�iBQM [m�HBiv 2p�Hm�iBQMb U`2HB�#BHBiv

�M/ �++m`�+vVX

h?B`/Hv- i?2 BMp2biB;�iBQM Q7 Jq1b BM Jh ?�b � HQM; ?BbiQ`v- �Hi?Qm;? MQi Km+?

rQ`F ?�b #22M /QM2 BM i?Bb }2H/ �M/ i?2`2 Bb Km+? b+QT2 7Q` 7m`i?2` 2tTHQ`�iBQMX

6`QK i?2 Jh KQ/2HHBM; T2`bT2+iBp2- i?2 ~m2M+v H2p2H ?�b #22M BKT`Qp2/ H�`;2Hv

rBi? L2m`�H Jh bi`m+im`2b QM ?B;? `2bQm`+2 H�M;m�;2 T�B`bX >Qr2p2`- ?Qr +�M i?2

�/2[m�+v H2p2H Q7 i`�MbH�iBQM #2 7m`i?2` BKT`Qp2/- 2bT2+B�HHv 7Q` Jq1b rBi? B/@

BQK�iB+ �M/ K2i�T?Q`B+�H 2tT`2bbBQMb\ J�Mv `2b2�`+?2`b ?�p2 `2@BMp2biB;�i2/ rQ`F

i?�i +H�BKb iQ �+?B2p2 T�`Biv Q7 Jh KQ/2Hb rBi? ?mK�M i`�MbH�iBQM �M/ /Bb+mbb2/

i?2 HBKBi�iBQMb Q7 i?2 ǳ?mK�M T�`BivǴ KQ/2H QM Bib i2bi bmBi2- /QK�BM- �M/ 2p�Hm�iBQM

K2i?Q/QHQ;B2b- �M/ `2p2�H 7�Hb2 +H�BKb (R8N- Ry3- RN3)X

6`QK i?2 Jh 2p�Hm�iBQM T2`bT2+iBp2- }`biHv- r2HH@2bi�#HBb?2/ �miQK�iB+ K2i`B+b

bm+? �b "G1l /Q MQi +Q``2H�i2 r2HH iQ T`Q72bbBQM�H i`�MbH�iQ`b’Dm/;2K2Mib- r?B+?

?�b #22M p2`B}2/ #v p2`v `2+2Mi `2b2�`+? rQ`F bm+? �b (dd)X h?mb- i?2`2 Bb � M22/
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

iQ +`2�i2 M2r �M/ KQ`2 `2HB�#H2 Jh1 K2i?Q/b i?�i +QMbB/2` i?2 b2K�MiB+ �bT2+i Q7

2p�Hm�iBQMb- bm+? �b � ?mK�M BM i?2 HQQT rQ`F~QrX a2+QM/Hv- i?2`2 Bb � #B; Bbbm2

QM i?2 i2bi b2i i?�i ?�b #22M rB/2Hv mb2/ BM qJh +QKKmMBivX h?2`2 �`2 p2`v

HBKBi2/ /QK�BMb BM i?2 +m``2Mi T`�+iB+2- bm+? �b L2rb- Q` h1. i�HFbX >Qr2p2`-

�b `2~2+i2/ BM Qm` 2�`HB2` Jh 2t�KTH2b BM a2+iBQM kX9- Jq1b b2i #QiiH2M2+Fb BM

Jh BM i?2 HBi2`�im`2 i2ti �M/ i?Bb ?m;2 +?�HH2M;2 +�MMQi #2 `2+Q;MBb2/ �/2[m�i2Hv

rBi?Qmi K�FBM; M2r 2zQ`ib #v BMi`Q/m+BM; T`QT2` KmHiBHBM;m�H i2bi bmBi2b i?�i +Qp2`

HBi2`�im`2 /QK�BMbX 6m`i?2`KQ`2- #2ii2` [m�HBiv i2bi bmBib �HbQ K2�M i?�i i?2`2 b?�HH

#2 �b HBiiH2 �b TQbbB#H2- Q` MQ 2``Q`b 2tBbi2M+2c ?Qr2p2`- i?2 +m``2Mi qJh b?�`2/ i�bF

i2bi bmBi2b ?�p2 i`�MbH�iBQM 2``Q`b BM i?2B` Q{+B�H `272`2M+2 i`�MbH�iBQM i2ti- r?B+?

+�M #2 KBb@H2�/BM; /m`BM; 2p�Hm�iBQM bi�;2- �M/ r2 rBHH HBbi bm+? 2t�KTH2b BM Qm`

H�i2` b2+iBQM Q7 i?2 i?2bBbX am+? 2``Q`b +�M #2 `2/m+2/ #v bQK2 bi`B+i [m�HBiv +QMi`QH

K2�bm`2K2MibX 6BM�HHv- Bi rBHH #2 ?2HT7mH iQ ?�p2 bQK2 HBM;mBbiB+�HHv �MMQi�i2/ i2bi

b2i- 2X;X rBi? ?B;?HB;?i2/ Jq1b i?�i r2 KQ`2 /B{+mHi iQ i`�MbH�i2- �M/ bm+? i2bi

b2i rBHH #2 p2`v ?�M/v 7Q` ?mK�M@i�`;2i2/ 2p�Hm�iBQM K2i?Q/bX

6QHHQrBM; Qm` +`BiB[m2 2�`HB2` rBi? i?2 �7Q`2K2MiBQM2/ HBi2`�im`2 `2pB2rb Ua2+@

iBQM kXR- kXk �M/ jXkV �M/ /Bb+mbbBQMb Ua2+iBQM kXj �M/ jXjV- BM i?Bb i?2bBb- r2 �BK �i

i�+FHBM; i?2 +m``2Mi +?�HH2M;2b 7`QK #Qi? i`�MbH�iBQM KQ/2Hb �M/ i?2B` 2p�Hm�iBQM

U[m�HBiv �bb2bbK2MiV K2i?Q/b T2`bT2+iBp2b #v HQQFBM; KQ`2 +HQb2Hv BMiQ Jq1bX

h?Bb H2�/b iQ Qm` ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMb r?B+? r2 BMp2biB;�i2 BM

i?Bb i?2bBb �b K2MiBQM2/ BM a2+iBQM RX9Xk- r?2`2 i?2 }`bi T�`i Q7 ?vTQi?2b2b 7Q+mb2b

QM i?2 TQbbB#BHBiv Q7 BKT`QpBM; �M/ T`QTQbBM; M2r `2b2�`+? K2i?Q/b Q7 �//`2bbBM;

Jq1 +?�HH2M;2b BM Jh KQ/2HHBM;c �M/ i?2 b2+QM/ T�`i Q7 ?vTQi?2b2b 7Q+mb2b QM i?2

+�T�#BHBiv Q7 /2p2HQTBM; � M2r KmHiBHBM;m�H i2bi bmBi2 i?�i +Qp2`b HBi2`�im`2 /QK�BM

i2ti �M/ ?�b Jq1 �MMQi�iBQMb- �M/ � M2r ?mK�M@BM@i?2@HQQT 2p�Hm�iBQM K2i?Q/

HQQFBM; BMiQ Jq1b #�b2/ QM i?2 M2rHv /2p2HQT2/ i2bi bmBi2X
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*?�Ti2` 9

1tT2`BK2Mi�H AMp2biB;�iBQMb BMiQ

JmHiB@qQ`/ 1tT`2bbBQMb BM

J�+?BM2 h`�MbH�iBQM JQ/2HHBM;

h?Bb *?�Ti2` `2TQ`ib � b2`B2b Q7 2tT2`BK2Mi�H BMp2biB;�iBQMb BMiQ i?2 mb2 Q7 Jq1b

BM LJhX q2 `2@2t�KBM2 bi�i2@Q7@i?2@�`i KQ/2Hb i?�i ?�p2 #22M BMi`Q/m+2/ BM i?Bb

}2H/ BM `2+2Mi v2�`b BM i?2 }`bi b2+iBQM- a2+iBQM 9XR- #mi mbBM; /Bz2`2Mi H�M;m�;2

T�B`b �M/ � M2r LJh bi`m+im`2 r?B+? 7Q`Kb � bi`QM;2` #�b2HBM2X h?2 b2+iBQM Bb

/2bB;M2/ �b � H2�`MBM; b2+iBQM r?2`2 r2 H2�`M H2bbQMb 7`QK T22` bi�i2@Q7@i?2@�`i rQ`F-

H2�/BM; iQ � /Bb+mbbBQM QM i?2 /Bb�/p�Mi�;2b �M/ QM ?Qr Q` r?2`2 r2 +�M K�F2 �Mv

BKT`Qp2K2MibX AM a2+iBQM 9Xk r2 T`QTQb2 Qm` QrM K2i?Q/QHQ;v 7Q` i�+FHBM; Jq1

Bbbm2b BM Jh rBi? � /Bz2`2Mi �TT`Q�+? U/2+QKTQbBiBQM KQ/2HHBM;V- #mi rBi? i?2 }`bi

b2+iBQMǶb FMQrH2/;2 �b � 72�im`2 b2i BM Qm` QrM KQ/2H iQ 2t�KBM2 i?2B` BMi2`�+iBQMX

"Qi? b2+iBQMb BM+Hm/2 bm#b2+iBQMb QM KQiBp�iBQM- KQ/2H /2bB;M- 2tT2`BK2Mi�H b2imT-

�M/ /Bb+mbbBQMX 6BM�HHv- r2 T`QpB/2 � bmKK�`v BM a2+iBQM 9XjX

"27Q`2 KQpBM; iQ i?2 }`bi b2+iBQM- r2 T`QpB/2 � rQ`FBM; /2}MBiBQM Q7 Jq1b

7Q` Qm` 2tT2`BK2Mi�H BMp2biB;�iBQMX *QMp2MiBQM�H `2b2�`+?2`b ?�p2 /2}M2/ Jq1b

7`QK i?2 T2`bT2+iBp2b Q7 /2+QKTQbBiBQM�HBiv �M/ B/BQK�iB+Biv- �b r2 K2MiBQM2/ BM

a2+iBQM RX9X 6QHHQrBM; i?Bb BMbTB`�iBQM- 7`QK � KmHiBHBM;m�H b2iiBM;- r2 /2}M2 �M
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Jq1 �b � ;`QmT Q7 H2t2K2b i?�i �`2 7Q`K2/ BMiQ � T�ii2`M iQ +�``v QM2 +QM+2Ti Q`

2tT`2bbBQMX h?Bb T�ii2`M +�M #2 b2KB@}t2/ Q` }t2/- �M/ Bi +�M #2 BM � T`2b2Mi�iBQM

Q7 +QMiBMmQmb H2t2K2b Q` /Bb+QMiBMmQmb QM2bX 6Q` BMbi�M+2- i?2 *?BM2b2 Jq1 ǳ洗衣

機 Utŕ vŨ DŨVǴ ?�b i?`22 +?�`�+i2` +QKTQM2Mib ǳ洗 UtŕVǴ- ǳ衣 UvŨVǴ- �M/ ǳ機 UDŨVǴ- Q7

r?B+? ǳ洗 UtŕVǴ +�M #2 �M BM/2T2M/2Mi rQ`/ K2�MBM; ǳr�b? UbQK2i?BM;VǴ- ǳ衣 UvŨVǴ

Bb 7`QK i?2 rQ`/ ǵ衣服 UvŨ 7ȹVǵǴ K2�MBM; ǳ+HQi?U2bVǴ- �M/ ǳ機 UDŨVǴ Bb 7`QK i?2 rQ`/

ǳ機器 UDŨ [ŢVǴ K2�MBM; ǳK�+?BM2UbVǴX �HH iQ;2i?2`- i?2b2 i?`22 *?BM2b2 +?�`�+i2`b

7Q`K � *?BM2b2 Jq1 +�``vBM; i?2 +QM+2Ti Q7 � ǳr�b?BM; K�+?BM2Ǵ r?B+? Bb �

+Q``2bTQM/BM; MQmM T?`�b2 Up2`#@BM; Y MQmMV i2`KBMQHQ;v BM 1M;HBb?X AM :2`K�M-

i?Bb Bb i`�MbH�i2/ BMiQ QM2 rQ`/ ǳq�b+?K�b+?BM2Ǵ r?B+? #2HQM;b iQ QM2 FBM/ Q7

Jq1b i?�i r�b HBbi2/ BM a2+iBQM RX9 +�HH2/ +QKTQmM/ MQmMbX AM a2+iBQM 9Xk- r2

T`QTQb2 iQ �//`2bb Jq1 i`�MbH�iBQM mbBM; *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM KQ/2Hb

7`QK i?2 7QHHQrBM; KQiBp�iBQMb, �V i?2 *?BM2b2 Jq1b BM i2ti +�M �TT2�` �b HQr@

7`2[m2M+v rQ`/b Q` T?`�b2b /m2 iQ i?2B` mMB[m2 T�ii2`Mb UH2t2K2b +QK#BM�iBQMV #2BM;

mb2/- #V +?�`�+i2` /2+QKTQbBiBQM im`Mb HQr2` 7`2[m2M+v *?BM2b2 Jq1b BMiQ ?B;?2`

7`2[m2M+v bm#@+?�`�+i2`b bm+? i?�i i?2 Jh KQ/2Hb +�M �+[mB`2 KQ`2 FMQrH2/;2 7`QK

bm+? rQ`/b �i i?2 H2�`MBM; bi�;2X

9XR SBHQi aim/v rBi? i?2 ai�i2@Q7@i?2@�`i JQ/2Hb

�b /Bb+mbb2/ BM Qm` 2�`HB2` HBi2`�im`2 `2pB2r r?2M BMp2biB;�iBM; i?2 mb2 Q7 Jq1b

BM Jh- QM2 `2+2Mi rQ`F Bb 7`QK (kjR) r?2`2 #BHBM;m�H Jq1 i2`Kb �`2 �miQK�iB@

+�HHv 2ti`�+i2/ �M/ �//2/ #�+F BMiQ i?2 i`�BMBM; +Q`Tmb iQ 2M?�M+2 i?2 L2m`�H Jh

KQ/2HHBM; H2�`MBM;- BM H�M;m�;2 T�B` b2iiBM;b Q7 1M;HBb? iQ *x2+? �M/ 1M;HBb? iQ

G�ipB�MX .m2 iQ i?2 bBKTH2 +QM+2Ti Q7 i?2 K2i?Q/QHQ;v �M/ Bib bm`T`BbBM;Hv ;QQ/

T2`7Q`K�M+2 BM i?2B` rQ`F- r2 `2@BMp2biB;�i2 i?Bb K2i?Q/QHQ;v rBi? �M �miQK�i2/

Jq1 T�B`b 2ti`�+iBQM �M/ �HB;MK2Mi T`Q+2/m`2- #mi rBi? ?B;?2`@T2`7Q`K�M+2 H�M@

;m�;2 T�B`b Q7 :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb?X q2 i?2M �TTHv i?2 2ti`�+i2/

#BHBM;m�H Jq1b bm#b2[m2MiHv BM i?2 i`�MbH�iBQM i�bF- rBi? � M2r bi�i2@Q7@i?2@�`i

�ii2MiBQM #�b2/ LJh bi`m+im`2 h`�Mb7Q`K2` (kdj)- iQ 2t�KBM2` r?2i?2` i?Bb K2i?Q/
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

?2HTb Jh 7`QK ?B;?@T2`7Q`KBM; H�M;m�;2 T�B`bX

9XRXR "BHBM;m�H Jq1 U"BJq1V 1ti`�+iBQM JQ/2Hb

6QHHQrBM; i?2 #BHBM;m�H Jq1 2ti`�+iBQM K2i?Q/QHQ;v T`QTQb2/ #v (kjR)- r?2`2 i?2

�mi?Q`b 2p�Hm�i2/ i?2B` KQ/2H QM 1M;HBb? iQ *x2+? �M/ 1M;HBb? iQ G�ipB�M H�M;m�;2b-

r2 `2@2t�KBM2 i?Bb K2i?Q/QHQ;v rBi? M2r H�M;m�;2 b2iiBM;b Q7 :2`K�M@iQ@1M;HBb?

�M/ *?BM2b2@iQ@1M;HBb? r?2`2 H�`;2 �KQmMib Q7 `2bQm`+2b �`2 �p�BH�#H2X

1M;HBb?@iQ@:2`K�M

h?2 `QQi T�`�HH2H +Q`Tmb i?�i Bb mb2/ ?2`2 Bb 7`QK i?2 qJhkyRd :2`K�M@1M;HBb?

Jh i`�BMBM; i�bFRX h?Bb +QMi�BMb 8X3 KBHHBQM :2`K�M@1M;HBb? b2Mi2M+2bX hQ +`2�i2

� bmBi�#H2 #BHBM;m�H Jq1 +Q`Tmb r2 �/QTi2/ i?2 7QHHQrBM; T`Q+2/m`2- b?QrM BM

6B;m`2 9XRX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Ç �HB;M "BHBM;m�H Jq1b rBi? JS�HB;M2`

6B`biHv- h`22i�;;2`k (k9y) r�b mb2/ iQ i�; 1M;HBb? �M/ :2`K�M b2Mi2M+2b rBi? KQ`@

T?QHQ;B+�H BM7Q`K�iBQM- M�K2Hv SQa �M/ H2KK� BM7Q`K�iBQMX h?2 1M;HBb? �M/ :2`@

K�M KQ`T?QHQ;B+�H i�;@b2ib r2 mb2/ r2`2 7`QK i?2 "`BiBb? L�iBQM�H *Q`Tmb U"L*Vj

�M/ ahha9 +Q`TQ`�X a2+QM/Hv- r2 T2`7Q`K2/ � K�TTBM; Q7 i?2 1M;HBb? SPa T�ii2`Mb

7Q` Jq1 2ti`�+iBQM 7`QK S1LL mb2/ BM (kjR) iQ "L*X q2 /2bB;M2/ i?2 :2`K�M

SPa T�ii2`Mb 7Q` Jq1 2ti`�+iBQM �M/ i?2M i?2 1M;HBb? �M/ :2`K�M KQMQHBM@

;m�H +�M/B/�i2 Jq1b r2`2 2ti`�+i2/ mbBM; Jq1iQQHFBi (kke) rBi? i?2 +Q``2bTQM/@

BM; Jq1 T�ii2`Mb �M/ i?2 KQ`T?QHQ;B+�H +Q`TmbX h?B`/Hv- i?2 Jq1@iQQHb8 7`QK

(kjR) r2`2 mb2/ iQ +QMp2`i i?2 2ti`�+i2/ irQ KQMQHBM;m�H +�M/B/�i2 Jq1 }H2b BMiQ

JS�HB;M2` 7Q`K�iX 6Qm`i?Hv- r2 `�M rQ`/ �HB;MK2Mi iQQHb :Bx�YY �M/ aJh TH�i@

7Q`K JQb2b iQ ;2i i?2 H2tB+�H i`�MbH�iBQM T`Q#�#BHBiv }H2b Q7 :2`K�M@1M;HBb? BM #Qi?

/B`2+iBQMb (kyN- R99)X h?2 #BHBM;m�H Jq1b r2`2 �HB;M2/ mbBM; JS�HB;M2`e /2p2H@

QT2/ #v (kRN) rBi? i?2 +Q``2bTQM/BM; i`�MbH�iBQM 2biBK�iBQM T`Q#�#BHBivX 6BM�HHv- r2

2t�KBM2 i?2 mb2 Q7 2ti`�+i2/ #BHBM;m�H Jq1b BM LJh 2tT2`BK2MibX q2 +?QQb2 �

M2r bi�i2@Q7@i?2@�`i �ii2MiBQM@#�b2/ h`�Mb7Q`K2` KQ/2H 7Q` Jh 2tT2`BK2Mib- rBi?

i?2 QT2M bQm`+2 T�+F�;2 h>lJh 7`QK i?2 hbBM;?m� lMBp2`bBiv LGS ;`QmTdX

*?BM2b2@iQ@1M;HBb?

hQ i?2 #2bi Q7 Qm` FMQrH2/;2- i?2`2 Bb MQ QT2MHv �p�BH�#H2 #BHBM;m�H Jq1 +Q`Tmb

Q7 *?BM2b2@1M;HBb? Uw>@1LV- r?B+? K2�Mb r2 M22/2/ iQ +`2�i2 Qm` QrMX 6Q` � `QQi

T�`�HH2H i`�BMBM; +Q`TQ`�- r2 mb2 i?2 Tm#HB+Hv �p�BH�#H2 qJhkyR3 *?BM2b2@1M;HBb?

T`2@T`Q+2bb2/ UrQ`/ b2;K2Mi2/V /�i�X >Qr2p2`- /m2 iQ +QKTmi�iBQM�H HBKBi�iBQMb BM

i?2 7QHHQr@mT LJh 2tT2`BK2Mi- r2 +?Qb2 iQ mb2 i?2 }`bi 8 KBHHBQM T�`�HH2H b2Mi2M+2b

�b � i`�BMBM; b2iX

k?iiTb,ffrrrX+BbXmMB@Km2M+?2MX/2f�b+?KB/fiQQHbfh`22h�;;2`f
j?iiT,ffrrrXM�i+Q`TXQtX�+XmFf/Q+bf+8bT2+X?iKH
9?iiTb,ffrrrX+BbXmMB@Km2M+?2MX/2f�b+?KB/fiQQHbfh`22h�;;2`f/�i�fbiibn;mB/2XT/7
8?iiTb,ff;Bi?m#X+QKfJ9iRbbfJq1@hQQHb
e?iiTb,ff;Bi?m#X+QKfTK�`+BbfKT@�HB;M2`
d?iiT,ffi?mKiXi?mMHTXQ`;
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

h?2 KQMQHBM;m�H Jq1 2ti`�+iBQM �M/ #BHBM;m�H Jq1 �HB;MK2Mi T`Q+2/m`2 r�b

KQbiHv i?2 b�K2 rBi? :2`K�M@1M;HBb?- 2t+2Ti 7Q` bQK2 �//BiBQM�H T`Q+2bbBM; i?�i

r2 HBbi �b 7QHHQrBM;X

Ç SPa T�ii2`M /2bB;MX

Ç aiQT@rQ`/ HBbi T`2T�`�iBQMX

Ç *?BM2b2@1M;HBb? i`�MbH�iBQM T`Q#�#BHBiv }H2bX

Jq1b +�M �TT2�` BM *?BM2b2 BM � `�M;2 Q7 r�vb- bm+? �b }t2/ UQ` b2KB@}t2/V

2tT`2bbBQMb- K2i�T?Q`- B/BQK�iB+ T?`�b2b- �M/ BMbiBimiBQM�H- T2`bQM�H Q` HQ+�iBQM

M�K2b- �KQM;bi Qi?2`bX 6Q` i?2 T�`i Q7 bT22+? USPaV T�ii2`Mb i?�i Jq1iQQHFBi

`2[mB`2/ 7Q` Jq1 2ti`�+iBQM- r2 T2`7Q`K2/ � SPa T�ii2`M K�TTBM; 7`QK 1M;HBb? iQ

*?BM2b2 �M/ �//2/ bQK2 Qi?2` *?BM2b2 SPa i�;b i?�i �TT�`2MiHv TQBMi iQ Jq1b- �b

b?QrM BM h�#H2 9XRX h?2b2 BM+Hm/2 B/BQKb- }t2/ 2tT`2bbBQMb- T2`bQM�H M�K2b- TH�+2

M�K2b �M/ Q`;�MBb�iBQM M�K2bX h?2 *?BM2b2 i�;b2i Bb 7`QK i?2 G�M+�bi2` *Q`Tmb

Q7 J�M/�`BM *?BM2b2 UG*J*V3X

B B/BQK
H }t2/ 2tT`2bbBQMb
M` T2`bQM�H M�K2
Mb TH�+2 M�K2
Mi Q`;MBb�iBQM M�K2

h�#H2 9XR, �//2/ *?BM2b2 S�ii2`Mb 7Q` Jq1b 7`QK i?2 G*J* h�;b

AM i?2 #BHBM;m�H Jq1 �HB;MK2Mi bi2T- JS�HB;M2` `2[mB`2b � biQT rQ`/ HBbi 7Q`

2�+? H�M;m�;2X q2 mb2/ bQK2 QT2M@bQm`+2 T�+F�;2b iQ #mBH/ � *?BM2b2 biQT rQ`/

}H2- BM+Hm/BM; i?2 HBbib 7`QK *?BM2b2 H2�/BM; BM7Q`K�iBQM i2+?MQHQ;v UAhV +QKT�Mv

"�B/m �M/ LGS BMbiBimi2b BM i?2 >�`#BM AMbiBimi2 Q7 h2+?MQHQ;v U>AhV �M/ aB+?m�M

lMBp2`bBivX h?2b2 T�+F�;2b �`2 QT2M bQm`+2 �M/ �`2 �p�BH�#H2 QM :Bi?m# NX q2
3?iiTb,ffrrrXH�M+�bi2`X�+XmFf7�bbfT`QD2+ibf+Q`TmbfG*J*f
N?iiTb,ff;Bi?m#X+QKfbiQTrQ`/b@BbQ �M/ ?iiTb,ff;Bi?m#X+QKf;QiQ98efbiQTrQ`/b
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

`2KQp2/ /mTHB+�i2b r?2M +QM+�i2M�iBM; i?2 rQ`/ HBbib iQ;2i?2` `2bmHiBM; BM k-jeR

*?BM2b2 biQT rQ`/b BM i?2 K2`;2/ }H2X

aBKBH�`Hv- r2 `�M i?2 :Bx�YY �M/ JQb2b iQQHFBib iQ ;2i i?2 *?BM2b2@1M;HBb?

H2tB+QM i`�MbH�iBQM T`Q#�#BHBiv }H2b 7`QK #Qi? /B`2+iBQMbX h?2b2 }H2b r2`2 mb2/ 7Q`

#BHBM;m�H Jq1 �HB;MK2Mi #v JS�HB;M2`X

"BHBM;m�H Jq1 6BHi2`BM;

q2K�Mm�HHv 2t�KBM2/ i?2 2ti`�+i2/ #BHBM;m�H Jq1b �M/ 7QmM/ i?�i i?2 JS�HB;M2`

�HB;M2/ #BHBM;m�H Jq1b ?�p2 H�`;2 �KQmMib Q7 MQBb2- 2bT2+B�HHv 7Q` :2`K�M@1M;HBb?

T�B`bX h?2 QmiTmi 7Q` :2`K�M@1M;HBb? #BHBM;m�H Jq1b +QMi�BMb K�Mv +�M/B/�i2b

i?�i ?�p2 p2`v HQr i`�MbH�iBQM T`Q#�#BHBiB2b #2ir22M y �M/ yX8X 6Q` 2t�KTH2- i?2

1M;HBb? i2`K ǵ1m`QT2�M *QKKBbbBQMǶ Bb �HB;M2/ rBi? :2`K�M ǵ1m`QT Bb+?2 EQKKBb@

bBQMǶ rBi? yXNd i`�MbH�iBQM b+Q`2- r?BH2 ǵmT+QKBM; 2p2MibǶ Bb �HbQ �HB;M2/ iQ :2`K�M

ǵ1m`QT Bb+?2 EQKKBbbBQMǶ rBi? yXkk i`�MbH�iBQM T`Q#�#BHBivX h?Bb K�v #2 /m2 iQ

i?2B` +Q@Q++m``2M+2 �M/ KQ`T?QHQ;B+�H T�ii2`Mb �/DYMQmM- r2 `272` iQ 6B;m`2 9Xk

Ui?2 ?B;?2` i?2 2biBK�iBQM b+Q`2b- i?2 #2ii2` 2ti`�+i2/ #BHBM;m�H +�M/B/�i2bV 7Q` 2t@

�KTH2bX h?Bb �HbQ `2~2+ib QM2 Q7 i?2 Jh Bbbm2b `�Bb2/ 2�`HB2` BM a2+iBQM kXj r?2`2

bi�iBbiB+�H KQ/2Hb Q7i2M 7�HH BMiQ � HBM;mBbiB+ #HBM/ bBim�iBQMX h?2 2ti`�+i2/ *?BM2b2@

1M;HBb? #BHBM;m�H Jq1b ;2M2`�HHv ?�p2 ?B;?2` i`�MbH�iBQM T`Q#�#BHBiv �#Qp2 yX8 �M/

�`2 Q7 #2ii2` [m�HBiv �b BHHmbi`�i2/ BM 6B;m`2 9XjX

hQ }Hi2` Qmi �Mv HQr@[m�HBiv #BHBM;m�H Jq1 T�B`b- r2 +?Qb2 iQ 2tT2`BK2Mi

rBi? irQ i?`2b?QH/b- BX2X yXdy �M/ yX38- `2bT2+iBp2Hv BM Qm` 2tT2`BK2MibX h?2 BMB@

iB�HHv 2ti`�+i2/ �M/ bm#b2[m2MiHv �HB;M2/ #BHBM;m�H Jq1b �`2 kd-e33-jdj T�B`b �M/

Rdk-Nyy T�B`b 7Q` :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb? `2bT2+iBp2HvX h?2 T�+F�;2

r2 /2THQv2/ BM �miQK�iB+ T`Q+2bbBM; Bb p2`v 7Q+mb2/ QM q2bi2`M H�M;m�;2b- 2X;X

i?2 JS�HB;M2` �M/ Jq1iQQHFBi- �M/ i?Bb H2�/b iQ � H�`;2 T`QTQ`iBQM Q7 2``Q`b BM

i?2 *?BM2b2@1M;HBb? +Q`Tmb T`Q+2bbBM;X h?mb i?2 2ti`�+i2/ T�B`b BM w>@1L �`2 7�`

bK�HH2` bBx2/ i?�M BM .1@1LX �7i2` T`mMBM; rBi? �M �HB;MK2Mi i?`2b?QH/ Q7 yXdy �b

b?QrM BM 6B;m`2 9X9 rBi? b�KTH2b �M/ yX38- i?2 :2`K�M@1M;HBb? Jq1b KQp2/ iQ

3d



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

German English Estimation

europäische 
Kommission

european 
commission 0.970964

upcoming events european 
commission 0.071845

upcoming events upcoming events 1

europäische 
Kommission

upcoming events 0.22279

lokaler Bürgerforen hall meetings 0.294691

lokaler Bürgerforen local fora 0.526792

anstehende 
Entscheidungen

local fora 0.131985

lokaler Bürgerforen town hall 0.159491

lokaler Bürgerforen town hall meetings 0.229983

anstehende 
Entscheidungen

town hall meetings 0.149191

6B;m`2 9Xk, a�KTH2b Q7 JS�HB;M2` �HB;M2/ #BHBM;m�H Jq1b UMQ }Hi2`BM;VX

e-8R3-88y UkjX8W Q7 Q`B;BM�H bBx2V �M/ j-R8N-kke URRX9WV T�B`bX h?2 *?BM2b2@1M;HBb?

Jq1b KQp2/ iQ R9j-y9k T�B`b U3kXdW Q7 Q`B;BM�H bBx2V rBi? �HB;MK2Mi i?`2b?QH/

yX38X

6`QK i?2 2t�KTH2b BM 6B;m`2 9Xj Uh?2 2ti`�+i2/ T�B` b�KTH2b ?2`2 �`2 7`QK i?2

?2�/ Q7 i?2 }H2- �M/ ?�p2 ;QQ/ [m�HBivXV �M/ BM 6B;m`2 9X9- r2 +�M b22 i?�i i?2

2ti`�+i2/ Jq1b BM+Hm/2 bQK2 MQM@/2+QKTQb�#H2 QM2b- 7Q` BMbi�M+2- i?2 *?BM2b2

Jq1 ǳ簸箕Ǵ U#ǁ DBV rBi? irQ +?�`�+i2`b iQ;2i?2` K2�MBM; ǳ/mbiT�MǴ- �M/ ǳ電腦Ǵ

U/B¨M M�QV Ry K2�MBM; ǳ+QKTmi2`ǴX >Qr2p2`- B7 r2 bTHBi i?2 irQ +?�`�+i2`b Q7 �Mv Q7

i?2K- Bi +�M MQi K�F2 i?2 b�K2 K2�MBM;X h?2 *?BM2b2 +?�`�+i2` ǳ電 U/B¨MVǴ K2�Mb

ǳ2H2+i`B+BivǴ- r?BH2 ǳ腦 UM�QVǴ K2�Mb ǳ#`�BMǴX aQ i?2 +QK#BM2/ +?�`�+i2` b2[m2M+2

ǳ電腦 U/B¨M M�QVǴ Bb � K2i�T?Q` iQ /2b+`B#2 ǳ+QKTmi2`ǴX 6Q` /2+QKTQb�#H2 Jq1b

i?�i r2 2ti`�+i2/- i?2`2 �`2 ǳ2m`QT2�M +QKKBbbBQMǴ �M/ ǳ2m`QT2�M +QmM+BHǴ �b

BMbiBimiBQM�H M�K2b BM 6B;m`2 9X9X
Ryq2 mb2 i`�/BiBQM�H *?BM2b2 +?�`�+i2`b Qp2`�HH BM i?2 b2+iBQM 7Q` +QMbBbi2M+v- �HbQ iQ bQHp2 i?2

+?�`�+i2` 2M+Q/BM; Bbbm2b
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Chinese English Estimation

ሞ ᘦ cat ears 0.780979

ᳩ ੲ૬ long tail 0.820427

ੜ ᓽᓑ small dustpan 0.856796

ᜏ๞ ֢ߝ artistic works 0.6281

ᕟ ᤒ group table 0.708438

ኪᚏ ӫਹ computer expert 0.801311

ṛਫ਼ॢቖ קԔ᮱ golf club 0.976473

ዲ Ծߝ acne products 0.695547

ӧݶ ๵կ different 
conditions 0.887839

ଉᶆ ༙ᇔ evergreen plant 0.610852

note: (ኪᚏ)->(櫮尝) simplified to traditional 
Chinese character, used in paper content

6B;m`2 9Xj, 1ti`�+i2/ w?@1M Jq1b rBi?Qmi T`mMBM;X

9XRXk 1tT2`BK2Mi�H 1t�KBM�iBQMb Q7 Jq1b BM LJh

hQ p2`B7v i?2 [m�HBiv Q7 Qm` 2ti`�+i2/ #BHBM;m�H Jq1b- �b QM2 2t�KTH2- r2 �T@

THv i?2K iQ LJh 2tT2`BK2Mib 7QHHQrBM; (kjR) �b �//BiBQM�H FMQrH2/;2 iQ BM~m2M+2

LJh H2�`MBM;- #mi rBi? i?2b2 `B+? i`�BMBM; b2i H�M;m�;2 b2iiBM;bX h?Bb Bb �+?B2p2/

#v +QM+�i2M�iBM; i?2 2ti`�+i2/ #BHBM;m�H Jq1b #�+F iQ i?2 Q`B;BM�H #BHBM;m�H i`�BM@

BM; +Q`Tmb �b �//BiBQM�H ǳi`�MbH�iBQM T�B`bǴX q2 +�HH i?2 H2�`MBM; KQ/2H rBi? i?2

2ti`�+i2/ Jq1b �//2/ iQ i`�BMBM; +Q`Tmb ǵJq1Y"�b2Ƕ �M/ +�HH i?2 KQ/2H rBi?

}Hi2`2/ Jq1b ǳJq1T`mM2/ Ui?`2b?QH/V Y "�b2Ǵ- 2X;X Jq1T`mM2/yXdY"�b2X

h?2 #�b2HBM2 LJh KQ/2H Bb � bi�i2@Q7@i?2@�`i i`�Mb7Q`K2` Uh>lJh@i2MbQ`~QrV

7`QK (kN9)X h?Bb BKTH2K2Mib i?2 #B/B`2+iBQM�H `2+m``2Mi M2m`�H M2irQ`F U_LLV #�b2/

LJh bi`m+im`2b rBi? �ii2MiBQM K2+?�MBbKb /2p2HQT2/ #v i?2 :QQ;H2 "`�BM i2�K

(kdj)X h?2 bm#@rQ`/ mMBi i`�MbH�iBQM "S1 K2i?Q/QHQ;v (k98) Bb �TTHB2/ 7Q` i?2

BKT`Qp2K2Mi Q7 `�`2 rQ`/ i`�MbH�iBQMX �b � bi�M/�`/ b2iiBM;- i?2 "S1 QT2`�iBQMb

3N



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

German English Estimation

europäische Kommission european 
commission 0.970964

upcoming events upcoming 
events 1

europäischen Kommission european 
commission 0.990844

praktische 
Informationen

practical 
information 0.948533

östlichen Teils eastern part 0.793047

private Konzession private 
concession 0.921197

französische Staat french state 0.853861

europäischen Rat european 
council 0.984224

größeren 
Infrastrukturprojekten

major 
infrastructure 
projects

0.853873

zwischengeschalteten 
Banken

intermediary 
banks 0.754617

6B;m`2 9X9, a�KTH2b Q7 .1@1L Jq1b �7i2` T`mMBM; rBi? i?`2b?QH/ yXdyX

bBx2 Bb b2i iQ jkF 7Q` #Qi? :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb? i`�BMBM; +Q`TQ`�X

h?2 pQ+�#mH�`v@i?`2b?QH/ Bb b2i iQ 8y- r?B+? K2�Mb �Mv rQ`/ rBi? 7`2[m2M+v H2bb

i?�M i?Bb i?`2b?QH/ rBHH #2 i`2�i2/ �b �M UQmi@Q7@pQ+�#mH�`vV PPo rQ`/X h`�BMBM;

b2i b?m|BM; Bb �TTHB2/ #v `�M/QKHv `2HQ+�iBM; i?2 Q`/2` Q7 2�+? b2Mi2M+2 �M/ #�i+?

bBx2 Bb b2i �i e-k8yX h?2 2M+Q/2` �M/ /2+Q/2` �`2 b2i mT rBi? dYd H�v2`b r?B+? +�M

#2 `2;�`/2/ �b � `2H�iBp2Hv /22T2` b2iiBM; BM i?2 }2H/X

.1@1L Jh

h?2 i`�BMBM; +Q`Tmb 7Q` LJh Bb i?2 b�K2 �b mb2/ 7Q` Jq1 2ti`�+iBQM- 8X3 KBHHBQM

T�`�HH2H :2`K�M@1M;HBb? b2Mi2M+2bX h?2 /2p2HQTK2Mi �M/ i2biBM; +Q`TQ`� �`2 j-yyj

�M/ k-ReN T�`�HH2H b2Mi2M+2b `2bT2+iBp2HvX hQ 2t�KBM2 i?2 2ti2`M�H :2`K�M@1M;HBb?

Jq1b i?�i �`2 �p�BH�#H2- r2 �HbQ b2i mT QM2 2tT2`BK2Mi r?2`2 r2 �//2/ i?2 3dR

Ny



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

2ti2`M�H Jq1 T�B`b BMiQ i?2 i`�BMBM; +Q`Tmb �M/ i?Bb Bb i?2 QMHv �p�BH�#H2 .1@1L

Jq1 `2bQm`+2 r2 7QmM/X q2 +�HH i?Bb 1ti2`Jq13dRY"�b2X

�7i2` i?2 }`bi kyF H2�`MBM; bi2Tb �`2 �TTHB2/- i?2 2p�Hm�iBQM b+Q`2b �`2 /BbTH�v2/

BM h�#H2 9XkX h?Bb `2bmHi b?Qrb i?�i 2p2M i?Qm;? BM KQbi M@;`�K K�i+?BM; i?2 "�b2@

HBM2 �+?B2p2/ #2ii2` b+Q`2b- i?2 Qp2`�HH "G1l b+Q`2 Bb HQr2` i?�M i?2 Jq1YLJh

+�b2X h?Bb Bb /m2 iQ i?2 "`2pBiv@S2M�Hiv U"SV T�`�K2i2` �M/ `�iBQ 7�+iQ`b- r?B+?

;Bp2 � T2M�Hiv b+Q`2 B7 i?2 bvbi2K QmiTmi Bb iQQ b?Q`i BM +QKT�`BbQM iQ i?2 `272`@

2M+2 i`�MbH�iBQM bQ i?�i i?2 bvbi2Kb i?�i QMHv T`Q/m+2 b?Q`i2` QmiTmi 7Q` i?2 b�F2

Q7 ?B;?2` T`2+BbBQM b+Q`2b rBHH `2+2Bp2 T2M�HivX h?2 ?B;?2` "S T�`�K2i2` �M/ `�iBQ

p�Hm2 7`QK i?2 Jq1YLJh KQ/2H BM/B+�i2b i?�i Bi T`Q/m+2/ KQ`2 `272`2M+2@HBF2

QmiTmi i?�M i?2 "�b2HBM2 KQ/2H `2;�`/BM; b2Mi2M+2 H2M;i?X

Ai Bb mMmbm�H iQ Q#b2`p2 i?�i #v �//BM; 3dR T�B`b Q7 2ti2`M�H .1@1L Jq1b BMiQ

i?2 i`�BMBM; b2i- i?2 1ti2`Jq13dRY"�b2 T2`7Q`K�M+2 b+Q`2 Bb MQi ?B;?2` i?�M i?2

#�b2HBM2X h?2 `2�bQMb +QmH/ #2, RV /m2 iQ i?2 �//2/ Jq1b #2BM; iQQ bK�HH BM bBx2

+QKT�`2/ rBi? i?2 8X3 KBHHBQM i`�BMBM; b2iX kV i?2 2ti2`M�H Jq1b �`2 F2Ti �b QM2

UH�`;2V iQF2M BMbi2�/ Q7 #2BM; bTHBi #v i?2 "S1 KQ/2HX jV i?2 2ti2`M�H Jq1 T�B`b

?�p2 K�Mv K2i�T?Q` 2tT`2bbBQMb- #mi bm+? K2i�T?Q`b /B/ MQi �TT2�` Q7i2M BM i?2

i`�BMBM; +Q`Tmb- �M/ +�M �HbQ KBbH2�/ i?2 H2�`M2/ KQ/2HX 9V i?2 BMi2;`�iBQM Q7 i?2b2

Jq1 T�B`b BM/22/ BKT`Qp2b i?2 .1@1L i`�MbH�iBQM [m�HBiv- #mi i?Bb Bb MQi +Qp2`2/

�M/ `2~2+i2/ #v `272`2M+2 i2bi bmBi2- �M/ 7m`i?2` MQi `2~2+i2/ #v "G1l b+Q`2bX

M@;`�K b+Q`2b S�`�Kb *QK#BM2

KQ/2Hb R@;`�K k@;`�K j@;`�K 9@;`�K "S `�iBQ Qp2`�HH

"�b2HBM2 ejXj j8Xk kRX9 RjX8 yXN9k yXN99 keXdj
Jq1T`mM2/yXdY"�b2 ejXy j8XR kRXj RjX8 yXN8k yXN8j keX3d
1ti2`Jq13dRY"�b2 ejXj j8Xk kRXk RjXj yXNkN yXNjk keXR8

h�#H2 9Xk, .1@k@1L LJh "G1l a+Q`2b rBi? kyF h`�Mb7Q`K2` G2�`MBM; ai2Tb

NR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

w>@1L Jh

6Q` *?BM2b2@1M;HBb? #�b2HBM2 LJh i`�BMBM;- r2 �HbQ mb2 i?2 b�K2 +Q`TQ`� i?�i r2`2

mb2/ 7Q` Jq1 2ti`�+iBQM- 8 KBHHBQM T�`�HH2H w>@1L b2Mi2M+2bX h?2 /2p2HQTK2Mi

UM2rb/2pkyRdV �M/ i2biBM; UM2rbi2bikyRdV +Q`Tmb 7Q` LJh r2`2 7`QK qJhkyRd-

kyyk �M/ kyyR T�`�HH2H b2Mi2M+2b `2bT2+iBp2HvX

AM i?2 2p�Hm�iBQM b+Q`2 b?QrM BM h�#H2 9Xj- KQ/2H Jq1T`mM2/yX38Y"�b2 K2�Mb

r2 T`mM2/ i?2 2ti`�+i2/ w>@1L Jq1b rBi? � i?`2b?QH/ p�Hm2 yX38- i?2M r2 mb2/

i?2 Q`B;BM�H "S1 QT2`�iQ`b iQ 2M+Q/2 i?2 T`mM2/ Jq1 T�B`b �M/ +QM+�i2M�i2/

Bi iQ i?2 "S1 2M+Q/2/ i`�BMBM; b2iX q2 mb2/ i?2 b�K2 pQ+�#mH�`v }H2 7`QK i?2

#�b2HBM2 KQ/2HX h?2 `2bmHi b?Qrb i?�i i?2 T`mM2/ Jq1 T�B`b 2M?�M+2/ i?2 KQ/2H

H2�`MBM; #v T`Q/m+BM; BKT`Qp2/ j@;`�K �M/ 9@;`�K "G1l b+Q`2b �M/ vB2H/2/ �M

Qp2`�HH ?B;?2` b+Q`2X h?Bb �miQK�iB+ b+Q`2 K2�Mb i?�i i?2 Jq1 2M?�M+2/ KQ/2H

+�M ;2M2`�HHv BKT`Qp2 i?2 +?mMF i`�MbH�iBQM- BX2X- i?2 Jh QmiTmi b2Mi2M+2b BM+Hm/2

KQ`2 +?mMFb Q7 j@;`�K �M/ 9@;`�Kb rQ`/b i?�i K�i+? i?2 `272`2M+2 b2Mi2M+2bX JQbi

HBF2Hv- i?2v �`2 BKT`Qp2/ Jq1 i`�MbH�iBQMbX

q?2M r2 HQQF KQ`2 +HQb2Hv BMiQ i?2 i`�MbH�iBQM QmiTmib 7`QK i?2 #�b2HBM2 KQ/2H

�M/ i?2 Jq1 BMi2;`�i2/ KQ/2H r2 7QmM/ bQK2 *?BM2b2 Jq1b i?�i r2`2 MQi i`�Mb@

H�i2/ #v "�b2HBM2 �M/ r2`2 i`�MbH�i2/ T`QT2`Hv #v i?2 Jq1T`mM2/yX38Y"�b2 KQ/2HX

6m`i?2`KQ`2- bQK2 B/BQK�iB+ Jq1b i?�i r2`2 i`�MbH�i2/ HBi2`�HHv #v "�b2HBM2- r2`2

i`�MbH�i2/ BM � K2�MBM;@T`2b2`p2/ r�v #v Jq1T`mM2/yX38Y"�b2X A7 r2 HQQF �i

6B;m`2 9X8 r2 b22 i?�i BM i?2 }`bi 2t�KTH2- *?BM2b2 ǳ口水戰 UFƪm b?mŕ x?¨MVǴ

r?B+? K2�Mb ǳr�` Q7 rQ`/bǴ r�b i`�MbH�i2/ BMiQ ǳr�i2` };?iBM;Ǵ #v i?2 "�b2HBM2-

r?BH2 Bi r�b i`�MbH�i2/ BMiQ ǳQ`�H +QK#�iǴ BM � T`QT2` r�v #v i?2 Jq1 2M?�M+2/

KQ/2HX h?2 "�b2HBM2 i`�MbH�iBQM Bb /m2 iQ i?2 7�+i i?�i i?Bb Bb � K2i�T?Q` 2tT`2bbBQM

BM *?BM2b2 mbBM; ǳ口水 Y 戰 UFƪm b?mŕ Y x?¨MVǴ r?B+? Bb � +QK#BM�iBQM Q7 ǳb�HBp�Ǵ

�M/ ǳr�`ǴX

AM i?2 b2+QM/ 2t�KTH2- ǳ所謂 朋友 Ubmƪ rĕB TûM; vƪmVǴ r?B+? K2�Mb ǳbmTTQb2/

7`B2M/Ǵ Bb i`�MbH�i2/ �b ǳ7`B2M/Ǵ BM i?2 "�b2HBM2 KQ/2H- �M/ i?Bb Bb HQbi BM i?2 *?BM2b2

Jq1 ǳ所謂 Ubmƪ rĕBVǴ r?B+? Bb mb2/ iQ 2tT`2bb ǳbmTTQb2/Ǵ Q` ǳbQ@+�HH2/ǴX h?2

Nk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

M@;`�K b+Q`2b S�`�Kb

KQ/2Hb R@;`�K k@;`�K j@;`�K 9@;`�K "S _�iBQ Qp2`�HH

"�b2HBM2 8eXj keX8 R9Xj 3Xk yXN yXNy8 R3XjN

Jq1Y"�b2 88XN keXR R9Xj 3Xk yX339 yX3N RdXNN

Jq1T`mM2/yX38Y"�b2 88XN keXj R9X8 3X9 yX3NN yXNyj R3X9N

h�#H2 9Xj, w?@k@1M LJh "G1l b+Q`2b rBi? kyF h`�Mb7Q`K2` H2�`MBM; bi2TbX

Jh QmiTmi vB2H/2/ � +Q``2+i i`�MbH�iBQM r?2M r2 BMi2;`�i2/ i?2 2ti`�+i2/ #BHBM;m�H

Jq1b #�+F BMiQ i?2 i`�BMBM; +Q`Tmb iQ 2M?�M+2 i?2 H2�`MBM;X

>Qr2p2`- #Qi? i?2 irQ 2t�KTH2 b2Mi2M+2b BM 6B;m`2 9X8 b?Qr i?�i 2p2M i?Qm;?

i?2 Jq1 2M?�M+2/ KQ/2H T`Q/m+2/ #2ii2` Jq1 i`�MbH�iBQMb- i?2 "G1l b+Q`2b

Q7 i?2b2 irQ b2Mi2M+2b /Q MQi BKT`Qp2 +Q``2bTQM/BM;HvX h?2 `2�bQM Bb i?�i ǳQ`�H

+QK#�iǴ +�M MQi K�i+? i?2 `272`2M+2 ǳr�` Q7 rQ`/bǴ BM i?2 rQ`/ bm`7�+2 7Q`K �b

mb2/ #v i?2 "G1l K2i`B+ �M/ ǳbQ@+�HH2/Ǵ +�M MQi K�i+? i?2 `272`2M+2 ǳbmTTQb2/Ǵ

2Bi?2`X h?Bb `2~2+ib i?2 TQbbB#H2 2tTH�M�iBQM i?�i r2 /Bb+mbb2/ T`2pBQmbHv BM i?2

.1@1L `2bmHib U`2�bQM 9VX h?Bb �HbQ T`2b2Mib T`QQ7 Q7 i?2 i2bi bmBi2 Bbbm2b 2tBbiBM;

BM +m``2Mi T`�+iB+2 BM Jh- �b r2 TQBMi2/ Qmi BM i?2 Jh T`Q#H2Kb �M/ +?�HH2M;2b

b2+iBQM UkXj �M/ jXjVX

9XRXj .Bb+mbbBQM

AM i?Bb TBHQi bim/v- r2 `2@2t�KBM2/ QM2 Q7 i?2 bi�i2@Q7@i?2@�`i Jq1 BMi2;`�iBQM

KQ/2Hb BM Jh rBi? � /Bz2`2Mi b2iiBM; Q7 H�M;m�;2 T�B`bX q2 }M/ i?�i 2p2M i?Qm;?

i?Bb K2i?Q/QHQ;v ;�p2 � #QQbi iQ T2`7Q`K�M+2 BM 1M;HBb?@G�ipB�M �M/ 1M;HBb?@*x2+?

LJh #v (kjR)- Bi /Q2b MQi T`Q/m+2 Km+? ?B;?2` b+Q`2b BM "G1l K2i`B+ rBi? � `B+?

H�M;m�;2 `2bQm`+2 b2iiBM;- BX2X :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb?X

6m`i?2`KQ`2- BM i?2 +m``2Mi 2tT2`BK2Mib- i?2 :2`K�M �M/ *?BM2b2 SQa T�ii2`Mb

7Q` 2ti`�+iBM; Jq1b �`2 K�TT2/ 7`QK i?2 1M;HBb? SQa i�;b2i- pB� K2�MBM; 2[mBp�@

H2Mi �HB;MK2MiX Ai +QmH/ #2 KQ`2 `2�bQM�#H2 iQ /2bB;M :2`K�M �M/ *?BM2b2 T�ii2`Mb

bT2+B}+�HHv 7Q` i?2b2 H�M;m�;2b �M/ +QM/m+i bQK2 HBM;mBbiB+ FMQrH2/;2 bm`p2v 7Q`

i?BbX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Examples of MWE translations in MT outputs

Src ݌ ҅ ᘦٌ ᶾ੕Ո ޮԫ ᬰᤈ տᥠࢿ ᗔේ Өא
ො ൎಋ ଚ ਯ૲ ྋୗ ᕮ๳ ᳩ ᬡ كӻ ์ ጱ ݗ
࿜౴ Ө ᕪၧګ᤮ ̶ 

Ref the leaders of Russia and Turkey met on 
Tuesday to shake hands and declare a formal 
end to an eight - month long war of words and 
economic sanctions .

Base Russian and Turkish leaders met Tuesday , 
shaking hands and declaring the official end of 
eight months of water fighting and economic 
sanctions .

B+MWE Russian and Turkish leaders met on Tuesday 
and both shook hands and announced a 
formal end of eight months of oral combat and 
economic sanctions .

Src ๶ᛔ ಅ᧲ ๏݋ ጱ ධڋ ๅᦏՈ ᵙզ ളݑ 

Ref the offence was even greater , coming from a 
supposed friend .

Base attacks from a friend are even harder to 
accept .

B+MWE the attack from so-called friends is harder to 
accept .

Src: source; Ref: reference. B+MWE: Baseline+MWE. Simplified 
Chinese (౴, ᧲) mapping into Traditional (䜗, 拣), used in paper.

6B;m`2 9X8, w?@1M Jh 1t�KTH2b, "�b2HBM2 pb "�b2YJq1

G�bi- r?2M r2 mb2/ Jq1iQQHFBi 7Q` *?BM2b2 KQMQHBM;m�H Jq1 +�M/B/�i2 2t@

i`�+iBQM i?2`2 r2`2 bQK2 Bbbm2b rBi? i?2 iQQHFBi 7Q` i?Bb H�M;m�;2- Q` B/2Q;`�K b+`BTi

BM ;2M2`�H- r?B+? K2�Mi r2 ?�/ iQ /`QT Qmi bQK2 T�`ib Q7 i?2 KQ`T?QHQ;B+�H@i�;;2/

+Q`TmbX h?Bb `2/m+2/ i?2 TQi2MiB�H Jq1 MmK#2`b i?�i +�M #2 T`Q/m+2/ #v i?Bb

T`Q+2/m`2X q2 M22/ iQ 7m`i?2` 2t�KBM2 i?Bb Bbbm2 �M/ }t i?2 iQQHFBi 7Q` i?2 *?BM2b2

H�M;m�;2 Q` }M/ �Hi2`M�iBp2 T�+F�;2bX h?Bb rBHH 7m`i?2` 2ti2M/ Qm` Jq1 +Q`Tmb

bBx2 7Q` i?2 *?BM2b2@1M;HBb? T�B`X

9XRX9 amKK�`v

h?2`2 �`2 bQK2 +QMi`B#miBQMb 7`QK Qm` rQ`F i?�i r2 HBbi #2HQrX 6B`biHv- r2 T`2b2Mi2/

#BHBM;m�H Jq1 +Q`TQ`� 7Q` :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb?- irQ ivTQHQ;B+�HHv

N9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

/Bz2`2Mi H�M;m�;2b- r?B+? r2 +�HH JmHiBJq1@+Q`TQ`�X �b r2 /Bb+mbb2/ T`2pBQmbHv-

i?2 QMHv �p�BH�#H2 #BHBM;m�H Jq1 `2bQm`+2b �p�BH�#H2 #27Q`2 Qm` rQ`F Bb i?2 .1@1L

QM2 rBi? �`QmM/ 3yy T�`�HH2H b2Mi2M+2b- r?BH2 Bi Bb x2`Q 7Q` w>@1L +�b2X JmHiBJq1

+Qp2`b j-R8N-kke �M/ R9j-y9k T�B`b Q7 :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb? #BHBM;m�H

Jq1 2Mi`B2b �7i2` }Hi2`BM; UrBi? ?B;?2` [m�HBivVX h?2b2 +Q`TQ`� �`2 7`22Hv �p�BH�#H2-

�M/ i?2B` bBx2 Bb H�`;2` i?�M i?2 +m``2MiHv �p�BH�#H2 #BHBM;m�H Jq1 +Q`TmbX >Qr2p2`-

i?Bb +m``2Mi 2ti`�+iBQM T`Q+2/m`2 QMHv ;2M2`�i2b +QMiBMmQmb Jq1bX AM i?2 7mim`2-

r2 rBHH /2bB;M T�ii2`Mb iQ 2ti`�+i /Bb+QMiBMmQmb Jq1b Q` /2p2HQT M2r 2ti`�+iBQM

KQ/2HbX

h?2 LJh 2tT2`BK2Mib 7Q` :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb? b?Qr2/ QM2 2t@

�KTH2 Q7 i?2 mb2 Q7 2ti`�+i2/ #BHBM;m�H Jq1b- r?2`2 i?2v BKT`Qp2/ i?2 �miQK�i2/

i`�MbH�iBQM 2p�Hm�iBQM b+Q`2b bHB;?iHv #v i?2 "G1l K2i`B+ BM [m�MiBi�iBp2 �M�HvbBb-

�M/ �bbBbi2/ #2ii2` Jq1 i`�MbH�iBQMb BM [m�HBi�iBp2 �M�HvbBbX �++Q`/BM; iQ i?2

"G1l K2i`B+- i?2 `2bmHib �`2 /Bz2`2Mi 7`QK QM2 H�M;m�;2 T�B` iQ �MQi?2`X AM 7mim`2

rQ`F- r2 rBHH 2tTHQ`2 KQ`2 �miQK�i2/ K2i`B+b �M/ /Bp2`b2 i2bi b2ib rBi? KmHiB@

TH2 `272`2M+2b i?�i +�M +QM/m+i #2ii2` K2�MBM;@2[mBp�H2Mi 2p�Hm�iBQM bm+? �b Qm`

QrM 2p�Hm�iBQM K2i?Q/b ?G1SP_ (Ryk- Rye)- �M/ 7m`i?2` BMp2biB;�i2 i?2 i`�MbH�iBQM

QmiTmi BM KQ`2 /2i�BH- bm+? �b ?mK�M BM i?2 HQQT 2p�Hm�iBQMb �M/ HQQFBM; �i Jq1

i`�MbH�iBQMb BM ;2M2`�HX

q2 K�F2 Qm` 2ti`�+i2/ #BHBM;m�H �M/ KmHiBHBM;m�H Jq1 +Q`TQ`� QT2MHv �p�BH@

�#H2X q2 #2HB2p2 i?�i i?2 JmHiBJq1 +Q`TQ`� +�M #2 ?2HT7mH 7Q` Qi?2` KmHiBHBM;m�H

LGS `2b2�`+? i�bFb bm+? �b KmHiB@HBM;m�H AM7Q`K�iBQM 1ti`�+iBQM UA1V- Zm2biBQM �M@

br2`BM; UZ�V- �M/ AM7Q`K�iBQM _2i`B2p�H UA_VX 6Q` BMbi�M+2- i?Qb2 KmHiB@HBM;m�H f

+`Qbb@HBM;m�H i�bFb +�M i�F2 JmHiBJq1 +Q`TQ`� �b 2ti2`M�H /B+iBQM�`B2bfFMQrH2/;2

BMiQ i?2B` KQ/2HbX

q2 �HbQ TH�M iQ 2ti2M/ i?2 JmHiBJq1 +Q`TQ`� iQ Qi?2` H�M;m�;2 T�B`b- BM+Hm/BM;

bBKBH�` �M/ /Bbi�Mi H�M;m�;2b- bm+? �b _mbbB�M@C�T�M2b2- 1M;HBb?@6`2M+?- 2i+X q2

rBHH mb2 i?2 TQTmH�` +Q`Tmb 1m`QT�`H RR 7Q` i?Bb Tm`TQb2X

RR?iiTb,ffrrrXbi�iKiXQ`;f2m`QT�`Hf
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

GQQFBM; #�+F iQ Qm` ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMb BM a2+iBQM RX9Xk- i?Bb TBHQi

bim/v p2`B}2/ i?2 QT2MBM; T�`i Q7 i?2 ?vTQi?2bBb bi�i2K2Mi M�K2Hv ǳJq1b b2i +?�H@

H2M;2b 7Q` Jh �M/ BMp2biB;�iBQM BMiQ Jq1b +�M ?2HT BKT`Qp2 Jh 7`QK i`�MbH�iBQM

KQ/2HHBM;ǴX AM �//BiBQM r2 /Bb+Qp2`2/ i?�i i?2 BKT`Qp2K2Mi p�`B2b 7`QK H�M;m�;2

iQ H�M;m�;2 U.1@1L pbX w>@1LVX h?Bb Bb �M 2t�+i 2t�KBM�iBQM Q7 i?2 }`bi i�bF

BM _Z@AX >Qr2p2`- i?Bb +m``2Mi i`2�iK2Mi mb2/ � mMB}2/ Jq1 2ti`�+iBQM TBT2HBM2

�M/ BMi2;`�iBQM BMiQ Jh KQ/2Hb- rBi?Qmi +QMbB/2`BM; H�M;m�;2 bT2+B}+ FMQrH2/;2

2t+2Ti 7Q` i?2 SPa T�ii2`M /2bB;M b2+iBQMX

AM i?2 M2ti bi�;2 Q7 Qm` rQ`F- r2 +QMiBMm2 iQ BMp2biB;�i2 i?2 }`bi irQ bm#@

?vTQi?2b2b- >vX�, ǳ+m``2Mi K2i?Q/QHQ;v �//`2bbBM; Jq1b BM Jh +�M #2 BKT`Qp2/

iQ BM+Hm/2 H�M;m�;2@bT2+B}+ +?�`�+i2`BbiB+b �M/ 72�im`2b U7`QK HBM;mBbiB+ TQBMi Q7

pB2rVǴ �M/ >vX# ǳUBM #`B27V i?2 HQr 7`2[m2M+v Q7 2�+? Jq1 +�M #2 i`2�i2/ �b �

`�`2@rQ`/bfT?`�b2 i`�MbH�iBQM Bbbm2 U7`QK i2+?MB+�H TQBMi Q7 pB2rVǴX hQ /Q i?2b2- r2

+QMiBMm2 iQ 7QHHQr mT Qm` _Z@A i�bFb Uh�bF@AA �M/ h�bF@AAAV- BX2X- r2 7Q+mb QM i?2

*?BM2b2@1M;HBb? H�M;m�;2 T�B` �M/ /2bB;M M2r K2i?Q/b iQ BMp2biB;�i2 Jq1b BM Jh

7`QK �M BM@/2Ti? pB2r Q7 i?2 +?�`�+i2`BbiB+b Q7 i?2 *?BM2b2 H�M;m�;2 �M/ +�``v Qmi

#Qi? [m�MiBi�iBp2 �M/ [m�HBi�iBp2 p�HB/�iBQMbX

9Xk *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM JQ/2Hb �/@

/`2bbBM; Jq1b

AM i?Bb b2+iBQM r2 BMi`Q/m+2 K2i?Q/QHQ;B2b 7Q` i�+FHBM; Jq1b BM LJh BM *?BM2b2X

q2 }`biHv BMi`Q/m+2 i?2 KQiBp�iBQM 7Q` Qm` rQ`F r?2`2 r2 `2@�//`2bb i?2 Bbbm2b �M/

+?�HH2M;2b- �M/ BMi`Q/m+2 bQK2 #�+F;`QmM/ *?BM2b2 +?�`�+i2` FMQrH2/;2X h?2M- r2

T`2b2Mi � HBi2`�im`2 `2pB2r Q7 `2H�i2/ rQ`F BM *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM 7Q`

LGS i�bFbX am#b2[m2MiHv- r2 T`QTQb2 Qm` QrM KQ/2Hb �M/ bTHBi i?2K BMiQ irQ bi2T

2tT2`BK2Mi�H BMp2biB;�iBQMbX h?Bb rBHH #2 7QHHQr2/ #v � /Bb+mbbBQMX h?Bb b2+iBQM Bb

#�b2/ QM Qm` Tm#HBb?2/ rQ`F (RRR) �M/ (RRy)

Ne



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

9XkXR JQiBp�iBQM 7Q` i?Bb qQ`F

q2 MQr BMi`Q/m+2 i?2 KQiBp�iBQM 7Q` i?Bb rQ`F 7`QK �M Jq1 �M/ Jh T2`bT2+iBp2-

i?2M r2 BMi`Q/m+2 `2H2p�Mi #�+F;`QmM/ �M/ mb27mH FMQrH2/;2 iQ ?2HT i?2 `2�/2`

mM/2`bi�M/ *?BM2b2 +?�`�+i2`b- i?2B` +QMbi`m+iBQM �M/ 2pQHmiBQMX

*`BiB[m2 Q7 Jq1 �M/ Jh GBi2`�im`2

.2bTBi2 L2m`�H J�+?BM2 h`�MbH�iBQM ULJhV ?�pBM; `2+2MiHv `2TH�+2/ ai�iBbiB+�H J�@

+?BM2 h`�MbH�iBQM UaJhV �b i?2 bi�i2@Q7@i?2@�`i- `2b2�`+? [m2biBQMb biBHH `2K�BM- bm+?

�b ?Qr iQ /2�H rBi? Qmi@Q7@pQ+�#mH�`v UPPoV rQ`/b- ?Qr #2bi iQ BMi2;`�i2 HBM;mBb@

iB+ FMQrH2/;2 �M/ ?Qr #2bi iQ +Q``2+iHv i`�MbH�i2 KmHiB@rQ`/ 2tT`2bbBQMb UJq1bV

(kj8)X h?2 BMi2;`�iBQM Q7 Jq1b BMiQ Jh ;2M2`�HHv 7�HHb BMiQ irQ +�i2;Q`B2b- }`biHv

+QK#BMBM; 2ti`�+i2/ #BHBM;m�H Jq1b BMiQ � i`�BMBM; +Q`Tmb iQ 2M?�M+2 KQ/2H H2�`M@

BM; �b �//BiBQM�H 72�im`2b- Q` mbBM; Jq1b �b � HBM;mBbiB+�HHv KQiBp�i2/ +QKTQM2Mi

iQ +?�M;2 i?2 K�+?BM2 H2�`MBM; bi`m+im`2 Bib2H7X P7 i?2 irQ T�bi �TT`Q�+?2b- i?2

}`bi +�i2;Q`v ?�b #22M KQ`2 TQTmH�`X �b r2 /Bb+mbb2/ 2�`HB2` BM i?2 HBi2`�im`2 `2@

pB2r QM Jq1 BMp2biB;�iBQM BM Jh Ua2+iBQM jXkV �M/ BM Qm` TBHQi bim/v- (kjy- k8-

kjR- RyN) /2bB;M2/ � `�M;2 Q7 K2i?Q/b iQ 2ti`�+i #BHBM;m�H Jq1b 7Q` *?BM2b2 ⇔

1M;HBb?- 6`2M+?⇔ 1M;HBb?- �M/ 1M;HBb?→ *x2+?fG�ipB�M i`�MbH�iBQMb `2bT2+iBp2Hv

7Q` bi�iBbiB+�H �b r2HH �b M2m`�H JhX (R8k)- QM i?2 Qi?2` ?�M/- ;`QmT2/ Jq1b �b QM2

iQF2M T`BQ` iQ aJh i`�BMBM;- r?BH2 (Red) �//2/ QM2 +?mMF H�v2` iQ M2m`�H M2irQ`Fb

7Q+mbBM; QM M�K2/ 2MiBiB2b �#Qp2 i?2 rQ`/ b2[m2M+2 H�v2`b BM Q`/2` iQ ;mB/2 i?2

LJh H2�`MBM; `2T`2b2Mi�iBQMX

>Qr2p2`- MQM2 Q7 i?2 T`2pBQmb rQ`F ?�b BMp2biB;�i2/ i?2 TQbbB#BHBiv Q7 #Q``QrBM;

K2i?Q/QHQ;B2b mb2/ 7Q` i�+FHBM; PPo rQ`/b iQ �//`2bb Jq1b BM LJhX aQK2 B/@

BQK�iB+ �M/ Q//@T�ii2`M2/ U2X;X SPa bvMi�tV Jq1b +�M #2 i`2�i2/ �b HQr@7`2[m2M+v

rQ`/ �M/ T?`�b2 i`�MbH�iBQM 7`QK i?2 i2+?MB+�H bB/2 /m2 iQ i?2B` HQr 7`2[m2M+v Q7

Q++m``2M+2X

6Q` HQr 7`2[m2M+v �M/ PPo rQ`/ i`�MbH�iBQMb 7Q` 1m`QT2�M H�M;m�;2b- bm#@

bi�MiB�H BKT`Qp2K2Mib ?�p2 #22M K�/2 BM i2`Kb Q7 `�`2 �M/ mMb22M rQ`/b #v BM@

Nd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+Q`TQ`�iBM; bm#@rQ`/ FMQrH2/;2 mbBM; "vi2 S�B` 1M+Q/BM; U"S1V (k98)X >Qr2p2`-

bm+? K2i?Q/b +�MMQi #2 /B`2+iHv �TTHB2/ iQ *?BM2b2- C�T�M2b2 Q` Qi?2` B/2Q;`�T?B+

H�M;m�;2bX

q2 /2bB;M � M2r K2i?Q/QHQ;v iQ i�+FH2 Jq1 i`�MbH�iBQMb �b � `�`2 rQ`/b

�M/ T?`�b2 i`�MbH�iBQM #v /2+QKTQbBM; *?BM2b2 +?�`�+i2`b BMiQ /Bz2`2Mi /2;`22b

;`�/m�HHv �M/ BMp2biB;�i2 i?2 T2`7Q`K�M+2 Q7 *?BM2b2@1M;HBb? L2m`�H JhX hQ �//`2bb

i?Bb- 7Q` i?2 *?BM2b2@1M;HBb? H�M;m�;2 T�B`- r2 }`biHv 2ti`�+i *?BM2b2 `�/B+�Hb �b

HBM;mBbiB+ 72�im`2b �M/ BMi2;`�i2 i?2b2 BMiQ i?2 i`�BMBM; b2i iQ 2M?�M+2 LJh KQ/2Hb

�b � }`bi bi2T 2tT2`BK2MiX h?2M- r2 BMp2biB;�i2 i?2 /Bz2`2Mi /2+QKTQbBiBQM H2p2Hb

Q7 *?BM2b2 +?�`�+i2`b �M/ i?2B` +Q``2bTQM/BM; T2`7Q`K�M+2 BM LJh- �M/ HQQF �i

Jq1 i`�MbH�iBQM [m�HBiv mbBM; [m�MiBi�iBp2 �M/ [m�HBi�iBp2 �M�HvbBbX AM �//BiBQM

iQ i?Bb- r2 �TTHv i?2 #BHBM;m�H Jq1 T�B`b 2ti`�+i2/ 7`QK i?2 i`�BMBM; b2i mbBM; i?2

K2i?Q/b 7`QK i?2 TBHQi bim/v b2+iBQM �b � FMQrH2/;2 #�b2 72�im`2 b2i BM Qm` M2r

KQ/2Hb BM i?2 b2+QM/ bi2TX

*?BM2b2 *?�`�+i2` EMQrH2/;2 BM � Lmib?2HH

*?BM2b2 +?�`�+i2`b Q7i2M BM+Hm/2 irQ TB2+2b Q7 BM7Q`K�iBQM- rBi? b2K�MiB+b 2M+Q/2/

rBi?BM `�/B+�Hb �M/ � T?QM2iB+ T�`iX h?2 T?QM2iB+ T�`i Bb `2H�i2/ iQ i?2 T`QMmM+B@

�iBQM Q7 i?2 Qp2`�HH +?�`�+i2`- 2Bi?2` i?2 b�K2 Q` bBKBH�`X 6B;m`2 9Xe /2KQMbi`�i2b

i?2 K2�MBM;@T`2b2`p�iBQM `QQi Q7 *?BM2b2 `�/B+�Hb- r?2`2 i?2 2pQHmiBQM Q7 i?2 *?B@

M2b2 +?�`�+i2` 刀 U.­QV- K2�MBM; FMB72- 2pQHp2/ 7`QK #`QMx2 BMb+`BTiBQM 7Q`K iQ

+QMi2KTQ`�`v +?�`�+i2` �M/ `�/B+�H 7Q`K- 刂 UM�K2/ �b, iő /­Q T�M;VX 6Q` BMbi�M+2-

*?BM2b2 +?�`�+i2`b rBi? i?Bb irQ@bi`QF2 `�/B+�H-刂 Uiő /­Q T�M;V- Q`/BM�`BHv `2H�i2 iQ

FMB72 BM K2�MBM;- bm+? �b i?2 *?BM2b2 +?�`�+i2` 劍 UDB¨M- brQ`/V �M/ KmHiB@+?�`�+i2`

2tT`2bbBQM 鋒利 U7ĚM; HŢ- b?�`TVX h?2 `�/B+�H 刂 Uiő /­Q T�M;V T`2b2`p2b i?2 K2�MBM;

Q7 FMB72 #2+�mb2 Bi Bb � p�`B�iBQM Q7 � /`�rBM; Q7 � FMB72 2pQHpBM; 7`QK i?2 Q`B;BM�H

#`QMx2 BMb+`BTiBQMX

LQi QMHv +�M i?2 `�/B+�H T�`i Q7 � +?�`�+i2` #2 /2+QKTQb2/ BMiQ bK�HH2` 7`�;@

K2Mib Q7 biQF2b #mi i?2 T?QM2iB+ T�`i +�M �HbQ #2 /2+QKTQb2/X h?mb i?2`2 �`2

N3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Chinese radical ڑ (Dāo, knife) evolution from Pictogram to Regular script

ࠟ Shang Dynasty 

(1600-1046BC)

ᥜޮ Western-
Zhou Dynasty 
(1045-771BC)

䜗㾴 Warring 
States period 
(476-221BC)

佸 Han Dynasty 
(202BC-220)

䩚佸 Eastern 
Han (from 57AD 

on)

Bronze 
inscriptions

Oracle bone 
script

Bronze

Inscription Silk ᓣ (on Seal) Regular script

6B;m`2 9Xe, _�/B+�H 刂 U.­QV, UH27iKQbiV TB+iQ;`�K iQ `2;mH�` b+`BTi U`B;?iKQbiV
+QMi�BMBM; QMHv irQ bi`QF2bX

Level-1


栭 (fēng)

(semantic, metal) ᰂ䄚 (phonetic, féng)

Ոሴ㪛     賲犐

ՈӞࢿ㪛           賲ӣӺ

ԉ鏡ӞӞӺԂ鏒Ӟ        鏒鏙鏡ӞӞӞӺ
…

㴨 (jiàn)

(phonetic, qiān) 㰑镶(semantic, knife)

㫙㷺՗   镶

ՈӞݗݗՈՈ         镶

ԉ鏡ӞӺ鞬ӞӺ鞬Ӟԉ鏡ԉ鏡  Ӻ㫅
… … …

Level-1: 

Level-2: 

Level-3: 
… 

Full-stroke:

6B;m`2 9Xd, 1t�KTH2b Q7 i?2 /2+QKTQbBiBQM Q7 *?BM2b2 +?�`�+i2`bX

Q7i2M b2p2`�H H2p2Hb Q7 /2+QKTQbBiBQM i?�i +�M #2 �TTHB2/ iQ *?BM2b2 +?�`�+i2`b #v

+QK#BMBM; /Bz2`2Mi H2p2Hb Q7 /2+QKTQbBiBQM Q7 2�+? T�`i Q7 i?2 *?BM2b2 +?�`�+i2`X

�b �M 2t�KTH2- 6B;m`2 9Xd b?Qrb i?2 i?`22 /2+QKTQbBiBQM H2p2Hb 7`QK Qm` KQ/2H

�M/ i?2 7mHH bi`QF2 7Q`K Q7 i?2 �#Qp2@K2MiBQM2/ +?�`�+i2`b 劍 UDB¨MV �M/ 鋒 U7ĚM;VX

hQ /�i2- HBiiH2 rQ`F ?�b #22M +�``B2/ Qmi iQ BMp2biB;�i2 i?2 7mHH TQi2MiB�H Q7 i?2b2

�Hi2`M�iBp2 H2p2Hb Q7 /2+QKTQbBiBQM Q7 *?BM2b2 +?�`�+i2`b 7Q` i?2 Tm`TQb2 Q7 J�+?BM2

h`�MbH�iBQM UJhV �M/ i?2 bT2+B}+ `QH2 Q7 Jq1bX

9XkXk *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM 7Q` LGS

AM i?Bb b2+iBQM r2 BMi`Q/m+2 bQK2 `2H�i2/ rQ`F QM *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM

BMp2biB;�iBQMb 7Q` Jh �M/ KQ`2 #`Q�/Hv 7Q` Qi?2` LGS �TTHB+�iBQMbX q2 }`bi BM@

i`Q/m+2 *?BM2b2 LJh rBi? i?2 +QMbB/2`�iBQM Q7 /Bz2`2Mi BMTmi mMBib 7Q` b2[m2M+2

H2�`MBM;X h?2M r2 BMi`Q/m+2 i?2 *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM rQ`F BM Qi?2`

`2H�i2/ LGS i�bFbX

NN



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

*?�`�+i2` .2+QKTQbBiBQM 7Q` Jh

L2m`�H Jh 7Q` �bB�M H�M;m�;2b ?�b BM+Hm/2/ i`�MbH�iBQM �i i?2 H2p2H Q7 T?`�b2-

rQ`/- �M/ +?�`�+i2` b2[m2M+2b Ub22 6B;m`2 9X3V r?2`2 i?2 1M;HBb? `272`2M+2 ?2`2

Bb i�F2M 7`QK i?2 +Q`Tmb mb2/ 7Q` Qm` 2tT2`BK2Mib �M/ T`QMmM+B�iBQM Bb J�M/�`BM

BM SBMvBMX _�/B+�H FMQrH2/;2 2K#2//BM;b ?�p2 #22M �TTHB2/ �b 72�im`2b BM #Qi?

rQ`/ �M/ +?�`�+i2`@#�b2/ M2m`�H �`+?Bi2+im`2b (ky8- RRR- kNd- kNe)X mbBM; i?2 K�T@

TBM; 7`QK oB2iM�K2b2 iQ *?BM2b2 +?�`�+i2`b- (ky8) #mBHi � +?�`�+i2` b2[m2M+2 #�b2/

LJh bvbi2K 7Q` oB2iM�K2b2 ⇔ C�T�M2b2 E�MDB rBi? � i`�Mb7Q`K2` KQ/2H (kdj)X Ai

b?QmH/ #2 MQi2/ i?�i C�T�M2b2 E�MDB Bb +QKTQb2/ Q7 i`�/BiBQM�H *?BM2b2 +?�`�+i2`b

�/QTi2/ 7`QK �M+B2Mi *?BM� �M/ `2+�HH2/ �b E�MDB- +HQb2 iQ >�MxB BM T`QMmM+B�iBQM-

K2�MBM; +?�`�+i2`b 7`QK i?2 *?BM2b2 >�M /vM�bivX h?Bb rQ`F mb2/ oB2iM�K2b2 →

*?BM2b2 +?�`�+i2` �HB;MK2Mi FMQrH2/;2 iQ T2`7Q`K oB2iM�K2b2⇔ C�T�M2b2 i`�MbH�@

iBQMX h?2B` KQ/2Hb 2KTHQv2/ +?�`�+i2` b2[m2M+2b iQ `2TH�+2 rQ`/ H2p2H BM7Q`K�iBQM

7Q` r?B+? 2tT2`BK2Mi�H `2bmHib b?Qr2/ BKT`Qp2K2Mi BM i2`Kb Q7 "G1l b+Q`2bX

Word level 28 /  � /  ⇥⇤ /  ⌅ /  ⇧⌃ /  ⌥ /  � /   ⌦↵ /  �� / �✏
Character 28               � ⇥ ⇤ ⌅ ⇧ ⌃ ⌥ �  ⌦ ↵ � � � ✏
Pronunciation èr shí bā Suì chú shī bèi fā xiàn sǐ yú jiù jīn shān yī jiā shāng chǎng

Radical 28               ⇣⌘ ✓◆ � �⌫ ⇠ ⇡⇢ �⌧ �� � !⇡" ↵ � #$ %"& '(� �

English Ref. 28-Year-Old Chef Found Dead at San Francisco Mall

6B;m`2 9X3, *?BM2b2 rQ`/ iQ +?�`�+i2` H2p2H JhX

:QBM; /22T2` i?�M +?�`�+i2` H2p2H mMBib- (RRR) �M/ (kNd)- +QMbB/2`2/ `�/B+�H 2K@

#2//BM;b �b �//BiBQM�H 72�im`2b 7Q` *?BM2b2 → 1M;HBb? �M/ C�T�M2b2 ⇔ *?BM2b2

LJhX

6m`i?2`KQ`2- (kNe) �TTHB2/ `�/B+�H 2K#2//BM;b �b �//BiBQM�H 72�im`2b iQ +?�`@

�+i2` H2p2H GahJ@#�b2/ LJh QM C�T�M2b2 → *?BM2b2 i`�MbH�iBQMX LQM2 Q7 i?2

�7Q`2K2MiBQM2/ rQ`F ?�b ?Qr2p2` BMp2biB;�i2/ i?2 T2`7Q`K�M+2 Q7 /2+QKTQb2/ +?�`@

�+i2` b2[m2M+2b �M/ i?2 2z2+ib Q7 p�`B2/ /2+QKTQbBiBQM /2;`22b BM +QK#BM�iBQM rBi?

Jq1bX

am#b2[m2MiHv- (kNd) /2p2HQT2/ #B@/B`2+iBQM�H 1M;HBb?⇔ C�T�M2b2- 1M;HBb?⇔ *?B@

Ryy



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

M2b2 �M/ *?BM2b2⇔ C�T�M2b2 LJh rBi? rQ`/- +?�`�+i2`- B/2Q;`�T? Ui?2 T?QM2iB+b

�M/ b2K�MiB+b T�`ib Q7 +?�`�+i2` �`2 b2T�`�i2/V �M/ bi`QF2 H2p2Hb- rBi? 2tT2`BK2Mib

b?QrBM; i?�i i?2 B/2Q;`�T? H2p2H r�b #2bi 7Q` w>→1L Jh- r?BH2 i?2 bi`QF2 H2p2H

r�b #2bi 7Q` CS→1L JhX �Hi?Qm;? i?2B` B/2Q;`�T? �M/ bi`QF2 H2p2H b2iiBM; }M�HHv

`2KQp2/ i?2 Q`B;BM�H +?�`�+i2` �M/ rQ`/ b2[m2M+2b- i?2`2 r�b MQ BMp2biB;�iBQM Q7

BMi2`K2/B�i2 /2+QKTQbBiBQM T2`7Q`K�M+2X

*?�`�+i2` .2+QKTQbBiBQM 7Q` "`Q�/2` LGS

*?BM2b2 +?�`�+i2` /2+QKTQbBiBQM ?�b #22M BMp2biB;�i2/ BM T`2pBQmb rQ`F 7Q` Qi?2`

LGS i�bFb #2bB/2b JhX 6Q` BMbi�M+2- (k9d) 2t�KBM2/ BM+Q`TQ`�iBQM Q7 `�/B+�H 2K@

#2//BM;b BMiQ b?Q`i@i2ti +�i2;Q`Bb�iBQM- *?BM2b2 rQ`/ b2;K2Mi�iBQM- �M/ r2# b2�`+?

`�MFBM;X h?2 �mi?Q`b bm;;2bi i?�i `�/B+�H H2p2H /2+QKTQbBiBQM b?QmH/ #2 i?2 /22T2bi

H2p2H Q7 �M�HvbBb BM *?BM2b2 LGS- bBM+2 Bi Bb /B{+mHi iQ KQ/2H b2K�MiB+ T`2b2`p�@

iBQM pB� /22T2` *?BM2b2 bi`QF2bX _2bmHib Q7 Qm` 2tT2`BK2Mib ?Qr2p2` bm;;2bi i?�i

2p2M /22T2` *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM iQ H2p2H@j- BM+Hm/BM; bi`QF2b- +�M �HbQ

�+?B2p2 ;QQ/ `2bmHib rBi? i?2 KQ/2H biBHH �#H2 iQ �+[mB`2 i?2 K2�MBM; Q7 Q`B;BM�H

*?BM2b2 rQ`/ b2[m2M+2b- �b b?QrM BM a2+iBQM 9XkXjX

_�/B+�H FMQrH2/;2 ?�b �HbQ #22M �TTHB2/ iQ *?BM2b2 rQ`/ bBKBH�`Biv- *?BM2b2

M�K2/ 2MiBiv `2+Q;MBiBQM- �M/ T�`bBM; �M/ b2K�MiB+ `QH2 H�#2HHBM; (e9- kNk- je- k33)X

6Q` BMbi�M+2- (e9) +QM+�i2M�i2/ #B@/B`2+iBQM�H GahJ H2�`M2/ `�/B+�H 2K#2//BM;b

�M/ +?�`�+i2` 2K#2//BM;b iQ;2i?2` #27Q`2 H2�`MBM; mbBM; +QM/BiBQM�H `�M/QK }2H/b

U*_6bVX h?2B` KQ/2H �+?B2p2/ #2ii2` T2`7Q`K�M+2 QM i?2 b�K2 i�bF i?�M T`2pBQmb

*_6 KQ/2HbX (kNk) 2tTHQ`2/ i?2 DQBMi 2K#2//BM; Q7 *?BM2b2 rQ`/b- +?�`�+i2`b �M/

bm#@+?�`�+i2` +QKTQM2Mib U`�/B+�HbV BM rQ`/ bBKBH�`Biv T`2/B+iBQM �M/ rQ`/ �M�HQ;v

`2�bQMBM;X AM i?2 rQ`/ �M�HQ;v i�bF- 7Q` BMbi�M+2- i?2 M2�`2bi p2+iQ` `2T`2b2Mi�iBQM

iQ p2+U意大利- Ai�HvV − p2+U罗马- _QK2V + p2+U柏林- "2`HBMV Bb 2tT2+i2/ iQ #2

p2+U德国- :2`K�MvVX h?2B` DQBMi KQ/2H H�`;2Hv QmiT2`7Q`K2/ i?2 #�b2HBM2 rQ`/

b2[m2M+2 KQ/2H QM i?2 rQ`/ �M�HQ;v i�bFX

(k33) �//2/ ;HvT?@p2+iQ`b Q7 *?BM2b2 +?�`�+i2` `2T`2b2Mi�iBQMb BMiQ L2m`�H L2i@

RyR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

rQ`F H2�`MBM; 7Q` BKT`Qp2/ i�;;BM; �M/ H�#2HHBM;X

AM (kRd)- b2Mi2M+2@H2p2H b2MiBK2Mi �M�HvbBb rBi? `�/B+�H 2K#2//BM;b r2`2 +�``B2/

QmiX PM2 Q7 i?2 7Qm` H2p2Hb Q7 /2+QKTQbBiBQM- 7mHH `�/B+�H 2K#2//BM;b- �+?B2p2/ #2bi

T2`7Q`K�M+2 rBi? � +QMpQHmiBQM�H M2m`�H M2irQ`F U*LLV r?2M +QKT�`2/ iQ Qi?2`

i`�/BiBQM�H +H�bbB}+�iBQM KQ/2Hb bm+? �b L�Bp2 "�v2b UL"VX h?2 �mi?Q`b +�``B2/

Qmi � K�i+?BM; +QKT�`BbQM #2ir22M 1M;HBb? �M/ *?BM2b2 BM +QKTQbBiBQM- BM r?B+?

i?2v �HB;M2/ 1M;HBb? +?�`�+i2`b rBi? *?BM2b2 `�/B+�HbX >Qr2p2`- r2 #2HB2p2 � #2ii2`

K�i+?BM; 7Q` 1M;HBb? +?�`�+i2`b KB;?i #2 i?2 *?BM2b2 bi`QF2b r?BH2 i?2 1M;HBb?

bi2Kb +QmH/ #2ii2` K�i+? *?BM2b2 `�/B+�HbX h?2 `2�bQM 7Q` i?Bb Bb i?�i i?2 1M;HBb?

+?�`�+i2`b �M/ i?2 *?BM2b2 bi`QF2b /Q MQi +�``v �Mv bT2+B}+ K2�MBM; BM/2T2M/2MiHv

BM ;2M2`�H mMH2bb r2 ;`QmT i?2K iQ;2i?2` #mi i?2 1M;HBb? bi2Kb �M/ i?2 *?BM2b2

`�/B+�Hb +�``v i?2 K2�MBM; Q7 rQ`/b i?�i i?2v �`2 T�`i Q7- bm+? �b i?2 1M;HBb?

bi2K ǳi`�MbǴ BM/B+�iBM; bQK2 FMQrH2/;2 U�+`QbbV 7`QK i?2 rQ`/ ǳi`�MbT�`2MiǴ- �M/

i?2 *?BM2b2 `�/B+�H ǳ艹Ǵ U+�Q xŢ iƦmV BM/B+�iBM; bQK2 FMQrH2/;2 U;`�bbV 7`QK i?2

+?�`�+i2` ǳ草Ǵ U*�Q- K2�MBM; ;`�bbVX h?2 bm;;2bi2/ K�TTBM; +QKTQbBiBQM #2ir22M

1M;HBb? �M/ *?BM2b2 Bb b?QrM BM 6B;m`2 9XNX

English Chinese

Hierarchy Example Hierarchy Coresponding Example

Character a, b, c, ... Stroke 執向 (bǐhuà) Ԃ, Ӟ, Ӻ, 㪧, 㫅, ԉ, 鏒, 鏡, 鏔, 鏓,  ...

Stem trans Radical 蟂Ḓ (bùshǒu) 峍, 閧 (grass), 贴 (lid), 镧(person),镶 (knife)

Word transparent Char/Word ਁ扃 (zì cí) 艟 (grass), 疑 (home), 犢 (he), 栭ڥ (sharp) 

Phrase / Multi-
word expression

government 
transparency,

neural machine 
translation

Multi-character/
word 
expression

奲ݳ扃/ࢴਧ砇
蟴 (zǔhécí / 
gùdìng dāpèi)

艟萳ମ (herbal medicine shop), 疑ସ 
(family), ݄ ... ԧ (went to somewhere), ࠔ...
ฎ縩 (only look at …)

6B;m`2 9XN, � K�TTBM; #2ir22M 1M;HBb? �M/ *?BM2b2 BM +QKTQbBiBQM

aBKBH�`Hv- (Rj9) �TTHB2/ `�/B+�H 2K#2//BM;b rBi? *LLb �M/ `2+m``2Mi M2m`�H

M2irQ`Fb U_LLbV 7Q` b2MiBK2Mi �M�HvbBb Q7 *?BM2b2 �M/ C�T�M2b2 H�M;m�;2bX h?2B`

`�/B+�H 2K#2//BM;b KQ/2H �+?B2p2/ bBKBH�` T2`7Q`K�M+2 +QKT�`2/ iQ +?�`�+i2` �M/

rQ`/ 2K#2//BM;b- #mi rBi? i?2 �/p�Mi�;2 Q7 � Km+? bK�HH2` pQ+�#mH�`vX

Ryk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

9XkXj hrQ@ai2T AMp2biB;�iBQMb

AM i?2 7QHHQrBM; b2+iBQMb- r2 BMi`Q/m+2 i?2 irQ@bi2T 2tT2`BK2Mi�H BMp2biB;�iBQMb QM

*?BM2b2 +?�`�+i2` /2+QKTQbBiBQM 7Q` Jh- 2tT2+iBM; i?�i i?2 /2+QKTQb2/ K2i?@

Q/b rBHH �//`2bb i?2 `�`2 rQ`/b �M/ PPo rQ`/b Bbbm2b �M/ BKT`Qp2 HQr 7`2[m2M+v

Jq1 i`�MbH�iBQMbX AM i?2 }`bi bi2T- r2 KQbiHv T`2b2Mi � [m�MiBi�iBp2 2p�Hm�iBQM

QM i?2 2tT2`BK2Mi�H `2bmHib mbBM; i?2 bi�i2@Q7@i?2@�`i �miQK�iB+ 2p�Hm�iBQM K2i`B+b

?G1SP_- "11_- *?�`�+h1_- BM �//BiBQM iQ "G1l- J1h1P_- �M/ LAahX h?2

2tT2`BK2Mib mb2 � b2[m2M+2@iQ@b2[m2M+2 L2m`�H Jh KQ/2HHBM; �b � #�b2HBM2X AM i?2

b2+QM/ bi2T- r2 /2THQv �MQi?2` bi�i2@Q7@i?2@�`i �ii2MiBQM #�b2/ L2m`�H Jh KQ/2H

�b � M2r #�b2HBM2X q2 +�``v Qmi #Qi? [m�MiBi�iBp2 2p�Hm�iBQM rBi? �miQK�iB+ K2i@

`B+b- �M/ [m�HBi�iBp2 �M�HvbBb rBi? +`Qr/@bQm`+2/ ?mK�M 2p�Hm�iBQMX 6m`i?2`KQ`2-

BM HB;?i Q7 i?2 p2`v `2+2Mi rQ`F rBi?BM i?Bb }2H/ +`BiB+BbBM; i?2 BM+Q``2+iM2bb Q7 +`Qr/@

bQm`+2/ rQ`Fb (dd)- r2 p�HB/�i2 Qm` KQ/2H T2`7Q`K�M+2b rBi? Jh 2tT2`ib �M/ M�iBp2

bT2�F2`b Q7 *?BM2b2X

9XkX9 JQ/2H A, *?BM2b2 _�/B+�Hb �b LJh 62�im`2b

6Q` 7m`i?2` *?BM2b2 `�/B+�H BMi2`T`2i�iBQMb- r2 2t�KBM2 irQ KQ`2 2t�KTH2b iQ BHHmb@

i`�i2 i?2B` +QMbi`m+iBQM BM i2`Kb Q7 +Q``2bTQM/BM; +?�`�+i2`bX PM2 Q7 i?2K +�M #2

mb2/ �b �M BM/2T2M/2Mi +?�`�+i2` r?BH2 i?2 Qi?2` +�M QMHv #2 T�`i Q7 � +?�`�+i2`

UHBF2 i?2 irQ bi`QF2 `�/B+�H 7Q` FMB72VX 6B;m`2 9XRy b?Qrb i?`22 *?BM2b2 +?�`�+i2`b

U7Q`2bi- i`22- #`B/;2V r?B+? +QMi�BM i?2 b�K2 T�`i Q7 i?2 `�/B+�H UrQQ/V �M/ i?Bb

`�/B+�H +�M #2 � +?�`�+i2` mb2/ BM/2T2M/2MiHvX 6`QK ?BbiQ`v r2 FMQr i?�i � *?B@

M2b2 #`B/;2 r�b #mBHi #v rQQ/ mbm�HHv- bQ �TT�`2MiHv i?2b2 i?`22 +?�`�+i2`b +�``v

bBKBH�` K2�MBM; BM i?�i i?2v �HH +QMi�BM bQK2i?BM; `2H�i2/ iQ rQQ/X

6B;m`2 9XRR b?Qrb i?`22 *?BM2b2 +?�`�+i2`b U;`�bb- K2/B+BM2- i2�V r?B+? +QMi�BM

i?2 b�K2 T�`i Q7 � `�/B+�H U;`�bbVX >Qr2p2`- i?Bb `�/B+�H +�MMQi #2 � +?�`�+i2`

BM/2T2M/2MiHv BM mb2 HBF2 � ǳ#QmM/ KQ`T?2K2ǴX h?Bb `�/B+�H K2�Mb ;`�bb BM i?2

Q`B;BM�H /2p2HQTK2Mi Q7 i?2 *?BM2b2 H�M;m�;2X AM ?BbiQ`v- *?BM2b2 K2/B+BM2 r�b

KQbiHv /2p2HQT2/ 7`QK M�im`�HHv Q++m``BM; i?BM;b HBF2 ;`�bb �M/ /Bz2`2Mi TH�Mib-
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

森 樹 橋
木 : mù (wood)
森 (forest) 樹 (tree) 橋 (bridge)

6B;m`2 9XRy, 1t�KTH2 Q7 � *?BM2b2 `�/B+�H �b �M BM/2T2M/2Mi +?�`�+i2`

草藥茶 
� : cǎo (grass)
草 (grass) 藥 (medicine) 茶 (tea)

6B;m`2 9XRR, 1t�KTH2 Q7 � *?BM2b2 `�/B+�H �b � MQM@BM/2T2M/2Mi +?�`�+i2`

�M/ *?BM2b2 i2� r�b mbm�HHv K�/2 7`QK i?2 H2�p2b i?�i �`2 `2H�i2/ iQ ;`�bbX hQ i?2

#2bi Q7 Qm` FMQrH2/;2- Qm` `�/B+�H BMi2;`�iBQM BMiQ LJh 7Q` *?BM2b2 H�M;m�;2 r�b

QM2 Q7 i?2 2�`HB2bi rQ`Fb QM i?Bb iQTB+ (RRR)X

AM i?Bb }`bi bi2T 2tT2`BK2Mi- r2 �TTHB2/ QM2 Q7 i?2 2�`HB2bi 2M+Q/2`@/2+Q/2`

7`�K2rQ`F LJh KQ/2Hb (N- kej) #�b2/ QM `2+m``2Mi M2m`�H M2irQ`Fb U_LLbVX h?2

2M+Q/2` �TTH2b � #B@/B`2+iBQM�H _LL iQ 2M+Q/2 � bQm`+2 b2Mi2M+2 x = (x1, x2, ..., xTx)

�M/ `2T2�i2/Hv ;2M2`�i2b i?2 ?B//2M p2+iQ`b h = (h1, h2, ..., hTx) Qp2` i?2 bQm`+2

b2Mi2M+2- r?2`2 Tx Bb i?2 H2M;i? Q7 i?2 bQm`+2 b2Mi2M+2X 6Q`K�HHv- hj = [
−→
hj ;
←−
hj ] Bb

i?2 +QM+�i2M�iBQM Q7 7Q`r�`/ _LL ?B//2M bi�i2 −→hj �M/ #�+Fr�`/ _LL ?B//2M bi�i2
←−
hj X

h?2 /2+Q/2` Bb �HbQ �M _LL i?�i T`2/B+ib i?2 M2ti rQ`/ yt ;Bp2M i?2 +QMi2ti

p2+iQ` ct `2T`2b2MiBM; i?2 p2+iQ` Q7 i?2 bQm`+2 b2Mi2M+2- i?2 ?B//2M bi�i2 Q7 i?2

/2+Q/2` st Bb i?2 bi�i2 Q7 i?2 /2+Q/2` _LL �i iBK2 bi2T t �M/ i?2 T`2pBQmb T`2/B+i2/

rQ`/ yt−1 Bb i?2 i�`;2i rQ`/X

h`�/BiBQM�H LJh KQ/2Hb mbm�HHv mb2 i?2 rQ`/@H2p2H Q` +?�`�+i2`@H2p2H BM7Q`K�@

iBQM �b i?2 BMTmib Q7 i?2 2M+Q/2`- r?B+? B;MQ`2b bQK2 FMQrH2/;2 Q7 i?2 bQm`+2 b2M@

i2M+2- 2bT2+B�HHv 7Q` i?2 *?BM2b2 H�M;m�;2X �b K2MiBQM2/ 2�`HB2`- *?BM2b2 rQ`/b �`2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

mbm�HHv +QKTQb2/ Q7 KmHiBTH2 +?�`�+i2`b- �M/ +?�`�+i2`b +�M #2 7m`i?2` bTHBi BMiQ

`�/B+�HbX AM i?Bb }`bi bi2T 2tT2`BK2Mi- r2 mb2 i?2 `�/B+�H- +?�`�+i2` �M/ rQ`/ �b

KmHiBTH2 BMTmib Q7 LJh �M/ r2 2tT2+i LJh KQ/2H +�M H2�`M KQ`2 mb27mH 72�im`2b

#�b2/ QM i?2 /Bz2`2Mi H2p2Hb Q7 BMTmi BMi2;`�iBQMX

்݄

ܿ௧

݄ଵ ݄ଶ

ଵݓ
…

ଶݓ ்ݓ
ଵݖ ଶݖ ்ݖ
ଵݎ ଶݎ ݎ்

encoder

்݄

௧ିଵݏ

௧ିଵݕ

௧ݏ

௧ݕ

…

6B;m`2 9XRk, �`+?Bi2+im`2 Q7 LJh rBi? KmHiB@2K#2//BM;X

6B;m`2 9XRk (RRR) BHHmbi`�i2b Qm` /2bB;M2/ KQ/2HX h?2 BMTmi 2K#2//BM; xj +QMbBbib

Q7 i?`22 T�`ib, *?BM2b2 rQ`/ 2K#2//BM; wj- +?�`�+i2` 2K#2//BM; zj �M/ `�/B+�H

2K#2//BM; rjX q2 mb2 i?2 +?�`�+i2` ǵxǶ iQ `2T`2b2Mi +?�`�+i2`- BMbi2�/ Q7 ǵ+Ƕ- #2+�mb2

r2 �H`2�/v mb2/ ǵ+Ƕ �b `2T`2b2Mi�iBQM Q7 +QMi2ti p2+iQ`X h?2 7Q`KmH� Bb �b 7QHHQrb,

xj = [wj; zj; rj] U9XRV

r?2`2 ǵcǶ Bb +QM+�i2M�i2 QT2`�iBQMX

6Q` i?2 rQ`/ wj- i?Bb +�M #2 bTHBi BMiQ +?�`�+i2`b zj = (zj1, zj2, ..., zjm) �M/ 7m`@

i?2` bTHBi BMiQ `�/B+�Hb rj = (rj1, rj2, ..., rjn)X AM Qm` KQ/2H- r2 mb2/ bBKTH2 �//BiBQM

QT2`�iBQMb iQ /2i2`KBM2 i?2 +?�`�+i2` `2T`2b2Mi�iBQM �M/ `�/B+�H `2T`2b2Mi�iBQM Q7

i?2 rQ`/- BX2X zj �M/ rj +�M #2 +QKTmi2/ �b 7QHHQrb,

zj =
m∑

k=1

zjk U9XkV

rj =
n∑

k=1

rjk U9XjV
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

1�+? rQ`/ +�M #2 /2+QKTQb2/ BMiQ /Bz2`2Mi MmK#2`b Q7 +?�`�+i2`b �M/ `�/B+�Hb-

�M/- #v �//BiBQM QT2`�iBQMb- r2 +�M ;2M2`�i2 � }t2/ H2M;i? `2T`2b2Mi�iBQMX AM

T`BM+BTH2 Qm` KQ/2H +�M ?�M/H2 /Bz2`2Mi H2p2Hb Q7 BMTmi 7`QK i?2B` +QK#BM�iBQMbX

6Q` *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM- BX2X i?2 ;2M2`�iBQM Q7 `�/B+�Hb- r2 mb2/ i?2

>�MxBCa QT2M bQm`+2 iQQHFBi RkX 6Q` i?2 b2+QM/ bi2T BMp2biB;�iBQM BM a2+iBQM 9XkXe

r2 rBHH BMi`Q/m+2 �M �Hi2`M�iBp2 K2i?Q/ 7Q` +?�`�+i2` /2+QKTQbBiBQMX PM i?2 mb�;2

Q7 i�`;2i pQ+�#mH�`v (Rk3)- r2 +?Qb2 jy-yyy �b i?2 pQHmK2 bBx2X

h?Bb 2tT2`BK2Mi r�b +�``B2/ Qmi #v /2THQvBM; i?2 am.�LJh bvbi2K /2p2HQT2/

#v i?2 aQQ+?Qr LGS H�# (R8y) r?B+? 7QHHQr2/ i?2 BKTH2K2Mi�iBQM Q7 �ii2MiBQM@#�b2/

LJh Q7 /H9Ki imiQ`B�HXRj aQK2 7m`i?2` BM7Q`K�iBQM mb2/ BM i?2 am.�LJh bvbi2K

b2iiBM;b �`2 HBbi2/ ?2`2X "Qi? i?2 2M+Q/2` �M/ /2+Q/2` ?�/ R-yyy ?B//2M mMBibX h?2

2M+Q/2` +QMbBbi2/ Q7 � 7Q`r�`/ UR-yyy ?B//2M mMBibV �M/ #�+Fr�`/ #B@/B`2+iBQM�H

_LLX h?2 rQ`/ 2K#2//BM; /BK2MbBQM r�b b2i �b ekyX h?2 bvbi2K BM+Q`TQ`�i2/ �

/`QTQmi (RkR) bi`�i2;v QM i?2 QmiTmi H�v2`X Ai �HbQ mb2/ i?2 biQ+?�biB+ /2b+2Mi �H;Q@

`Bi?K rBi? KBMB@#�i+? �M/ �/�/2Hi� (kNj) iQ i`�BM i?2 KQ/2HX h?2 T�`�K2i2`b ρ �M/

ϵ Q7 �/�/2Hi� r2`2 b2i iQ yXN8 �M/ 10−6 `2bT2+iBp2HvX PM+2 i?2 LJhKQ/2H Bb i`�BM2/-

#2�K b2�`+? r�b �/QTi2/ iQ }M/ TQbbB#H2 i`�MbH�iBQMb rBi? ?B;? T`Q#�#BHBiB2b U#2�K

rB/i?, RyVX h?2 KQ/2H T�`�K2i2`b r2`2 b2H2+i2/ �++Q`/BM; iQ i?2 K�tBKmK "G1l

b+Q`2 TQBMib QM i?2 /2p2HQTK2Mi b2iX JQ`2 /2i�BH2/ BKTH2K2Mi�iBQM Q7 i?Bb LJh

bi`m+im`2 +�M #2 7QmM/ BM Qm` �TT2M/BtX

9XkX8 JQ/2H A, 1tT2`BK2Mi�H AMp2biB;�iBQMb

1tT2`BK2Mi�H a2imT

q2 mb2/ RXk8 KBHHBQM T�`�HH2H *?BM2b2@1M;HBb? b2Mi2M+2b 7Q` i`�BMBM;- r?B+? +QMi�BM

3yXN KBHHBQM *?BM2b2 rQ`/b �M/ 3eX9 KBHHBQM 1M;HBb? rQ`/bX h?2 /�i� r�b K�BMHv

7`QK i?2 GBM;mBbiB+ .�i� *QMbQ`iBmK UG.*V T�`�HH2H +Q`TQ`�- bm+? �b G.*kyyk1R3-

G.*kyyj1yd- G.*kyyj1R9- G.*kyy9hyd- G.*kyy9hy3- �M/ G.*kyy8hyeX q2

Rk>�MxBCa �p�BH�#H2 �i ;Bi?m#X+QKfMB2H/H`f>�MxB
Rjh?Bb Bb �p�BH�#H2 �i ;Bi?m#X+QKfMvm@/Hf/H9Ki@imiQ`B�Hfi`22fK�bi2`fb2bbBQMkX

Rye

github.com/nieldlr/Hanzi


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

imM2/ i?2 KQ/2Hb rBi? LAahye �b /2p2HQTK2Mi /�i� mbBM; i?2 "G1l K2i`B+ (kRj)-

�M/ mb2/ i?2 LAahy3 *?BM2b2@1M;HBb? T�`�HH2H +Q`Tmb �b i2biBM; /�i� rBi? 7Qm`

`272`2M+2bX

AM Q`/2` iQ 2z2+iBp2Hv i`�BM i?2 #�b2HBM2 KQ/2H- r2 HBKBi2/ i?2 K�tBKmK b2Mi2M+2

H2M;i? QM #Qi? bQm`+2 �M/ i�`;2i bB/2b iQ 8yX q2 �HbQ HBKBi2/ #Qi? i?2 bQm`+2 �M/

i�`;2i pQ+�#mH�`B2b iQ i?2 KQbi 7`2[m2Mi jyF rQ`/b �M/ `2TH�+2/ `�`2 rQ`/b rBi? �

bT2+B�H iQF2M ǳlLEǴ BM *?BM2b2 �M/ 1M;HBb?X AM Qm` b2+QM/ bi2T 2tT2`BK2Mib- r2

F22T i?2 `�`2 rQ`/b �b � /Bz2`2Mi bi`�i2;vX h?2 pQ+�#mH�`B2b +Qp2`2/ �TT`QtBK�i2Hv

NdXdW �M/ NNXjW Q7 i?2 irQ +Q`TQ`�- `2bT2+iBp2HvX

6Q` Qm` T`QTQb2/ KQ/2H- �HH i?2 2tT2`BK2Mi�H b2iiBM;b �`2 i?2 b�K2 �b _LLa2�`+? -

2t+2Ti 7Q` i?2 rQ`/@2K#2//BM; /BK2MbBQM �M/ i?2 bBx2 Q7 i?2 pQ+�#mH�`B2bX AM Qm`

KQ/2H- r2 b2i i?2 rQ`/- +?�`�+i2` �M/ `�/B+�H iQ ?�p2 i?2 b�K2 /BK2MbBQMb- 2�+?

#2BM; ekyX h?2 pQ+�#mH�`v bBx2b Q7 rQ`/- +?�`�+i2` �M/ `�/B+�H �`2 b2i iQ jyF- kX8F

�M/ RF `2bT2+iBp2HvX

hQ BMi2;`�i2 i?2 +?�`�+i2` `�/B+�Hb BMiQ �M LJh bvbi2K- r2 /2bB;M2/ b2p2`�H

/Bz2`2Mi b2iiBM;b �b /2KQMbi`�i2/ BM h�#H2 9X9 X "Qi? i?2 #�b2HBM2 �M/ Qm` b2iiBM;b

mb2/ i?2 �ii2MiBQM@#�b2/ LJh bi`m+im`2X

a2iiBM;b .2b+`BTiBQM �##`2pB�iBQM

"�b2HBM2 qQ`/b q
a2iiBM;R qQ`/Y*?�`�+i2`Y_�/B+�H qY*Y_
a2iiBM;k qQ`/Y*?�`�+i2` qY*
a2iiBM;j qQ`/Y_�/B+�H qY_
a2iiBM;9 *?�`�+i2`Y_�/B+�H *Y_

h�#H2 9X9, JQ/2H a2iiBM;b 7Q` _�/B+�H �b Jh 62�im`2b

�miQK�iB+ 1p�Hm�iBQM J2i`B+b

6B`biHv- i?2`2 �`2 K�Mv rQ`Fb `2~2+iBM; i?2 BMbm{+B2M+v Q7 i?2 "G1l K2i`B+ r?B+?

r2 ?�p2 +Qp2`2/ 2�`HB2`- �M/ BM HB;?i Q7 bm+? rQ`F- r2 i`v iQ p�HB/�i2 Qm` rQ`F BM �

/22T2` �M/ #`Q�/2` 2p�Hm�iBQM b2iiBM; �M/ 7`QK KQ`2 �bT2+ibX q2 mb2 � rB/2 `�M;2

Ryd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Q7 bi�i2@Q7@i?2@�`i Jh 2p�Hm�iBQM K2i`B+b- r?B+? ?�p2 #22M /2p2HQT2/ BM `2+2Mi v2�`b-

iQ /Q � KQ`2 +QKT`2?2MbBp2 2p�Hm�iBQM- BM+Hm/BM; ?G1SP_ (RR9- Rye)- *?�`�+h1_

(k3y)- "11_ (k8N) BM �//BiBQM iQ "G1l �M/ LAah (kRj)X

h?2 ?G1SP_ K2i`B+ Bb �m;K2Mi2/ rBi? KmHiBTH2 7�+iQ`b BM+Hm/BM; b2Mi2M+2

H2M;i?- T`2+BbBQM- `2+�HH- TQbBiBQM�H /Bz2`2M+2- �M/ rQ`/ M@;`�KbX *?�`�+h1_ Bb

� +?�`�+i2` H2p2H 2/BiBM; /Bbi�M+2 `�i2 K2i`B+X "11_ mb2b T2`Kmi�iBQM i`22b �M/

+?�`�+i2` M@;`�Kb BMi2;`�iBM; K�Mv 72�im`2b bm+? �b T�`�T?`�b2 �M/ bvMi�tX h?2v

?�p2 b?QrM iQT T2`7Q`K�M+2b BM `2+2Mi v2�`bǶ qJhR9 b?�`2/ i�bFb (RdN- k8N- 3N-

k9)X 6m`i?2`KQ`2- #Qi? *?�`�+h1_ �M/ "11_ K2i`B+b �+?B2p2/ i?2 T�`�HH2H iQT

T2`7Q`K�M+2 BM +Q``2H�iBQM b+Q`2b rBi? ?mK�M Dm/;2K2Mib QM *?BM2b2@iQ@1M;HBb? Jh

2p�Hm�iBQM BM qJhRd b?�`2/ i�bFb (kj)X h?2 ?G1SP_ K2i`B+ b2`B2b �`2 2p�Hm�i2/

#v Jh `2b2�`+?2`b �b QM2 Q7 i?2 #2bi@T2`7Q`KBM; K2i`B+b i?�i �`2 MQi bB;MB}+�MiHv

QmiT2`7Q`K2/ #v Qi?2`b BM i?2 K2i`B+b +QKT�`BbQM rQ`F #v (3N) mbBM; qJh /�i�X

1p�Hm�iBQMb QM i?2 .2p2HQTK2Mi a2i

PM i?2 /2p2HQTK2Mi b2i LAahye- r2 Q#i�BM2/ i?2 2p�Hm�iBQM b+Q`2b b?QrM BM h�@

#H2 9X8 �M/ h�#H2 9XeX h?2 +mKmH�iBp2 L@;`�K b+Q`BM; Q7 "G1l �M/ LAah K2i`B+-

rBi? #QH/ +�b2 �b i?2 ?B;?HB;?i Q7 i?2 rBMM2` BM 2�+? M@;`�K +QHmKM bBim�iBQM- Bb

b?QrM BM i?2 i�#H2 `2bT2+iBp2HvX _2b2�`+?2`b mbm�HHv `2TQ`i i?2B` 9@;`�K "G1l

r?BH2 8@;`�K LAah K2i`B+ b+Q`2b- bQ r2 �HbQ 7QHHQr2/ i?Bb i`�/BiBQMX

R@;`�K k@;`�K j@;`�K 9@;`�K

"�b2HBM2 yXdkRR yX8eej X993y yXj88e
a2iiBM;R, qY*Y_ yXd9ky yX8d3j yX98j9 yXj8ek
a2iiBM;k, qY* yXdjek yX8dek yX98k9 yXj888
a2iiBM;j, qY_ yXdj9e yX8djy yX99NR yXj8kN
a2iiBM;9, *Y_ yXdy3N yX89R8 yX9Re9 yXjkRN

h�#H2 9X8, "G1l a+Q`2b QM i?2 LAahye .2p2HQTK2Mi .�i�

R9?iiT,ffrrrXbi�iKiXQ`;frKiRdfK2i`B+b@i�bFX?iKH

Ry3

http://www.statmt.org/wmt17/metrics-task.html


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

R@;`�K k@;`�K j@;`�K 9@;`�K 8@;`�K

"�b2HBM2 8X39ed dXdNRe 3Xjj3R 3X9dNe 3X8k3N
a2iiBM;R, qY*Y_ eXyy9d dXNN9k 3X89dj 3Xe3d8 3Xdj9e
a2iiBM;k, qY* 8XN8jR dXN9j3 3X8Rkd 3Xe8ke 3XeN39
a2iiBM;j, qY_ 8XNjdk dXNykR 3X98dj 3X8N8y 3Xe9jk
a2iiBM;9, *Y_ 8Xej38 dX9jdN dXN9yR 3Xyeek 3XRy3k

h�#H2 9Xe, LAah a+Q`2b QM i?2 LAahye .2p2HQTK2Mi .�i�

6`QK i?2 �miQK�iB+ b+Q`BM; `2bmHib- r2 +�M b22 i?�i i?2 KQ/2H b2iiBM; QM2- BX2X

qY*Y_- r�b i?2 #2bi Q7 i?2 #�b2HBM2 KQ/2Hb BM �HH +�i2;Q`B2b 7`QK mMB@;`�K iQ

9@;`�K "G1l �M/ iQ 8@;`�K LAah b+Q`2bX 6m`i?2`KQ`2 r2 +�M b22 i?�i #v �//BM;

+?�`�+i2`b �M/fQ` `�/B+�Hb iQ i?2 rQ`/b- i?2 KQ/2H b2iiBM;b irQ �M/ i?`22 �HbQ Qmi@

T2`7Q`K2/ i?2 #�b2HBM2 KQ/2HbX >Qr2p2`- b2iiBM; 9 i?�i QMHv mb2/ +?�`�+i2` �M/

`�/B+�H BM7Q`K�iBQM BM i?2 KQ/2H HQbi #Qi? "G1l �M/ LAah b+Q`2b +QKT�`2/ rBi?

i?2 rQ`/@H2p2H #�b2HBM2X h?Bb K2�Mb i?�i 7Q` *?BM2b2 LJh i?2 rQ`/ b2;K2Mi�iBQM

FMQrH2/;2 Bb BKTQ`i�Mi iQ b?Qr bQK2 ;mB/BM; BM H2�`MBM; 7Q` *?BM2b2 i`�MbH�iBQM

KQ/2HbX

6Q` mMB@;`�K "G1l b+Q`2- Qm` JQ/2H QM2 ;2ib kXR ?B;?2` b+Q`2 i?�M i?2 #�b2@

HBM2 KQ/2H r?B+? K2�Mb i?�i #v +QK#BMBM; qY*Y_- i?2 KQ/2H +�M vB2H/ ?B;?2`

�/2[m�+v H2p2H i`�MbH�iBQM- i?Qm;? i?2 ~m2M+v b+Q`2 U9@;`�KV /Q2b MQi b?Qr Km+?

/Bz2`2M+2X h?Bb Bb 2t�+iHv i?2 TQBMi i?�i r2 r�Mi iQ BKT`Qp2 �#Qmi M2m`�H KQ/2Hb-

�M Bbbm2 ?B;?HB;?i2/ #v K�Mv `2b2�`+?2`b �b /Bb+mbb2/ BM a2+iBQMb kXR �M/ kXjVX

h?2 2p�Hm�iBQM b+Q`2b rBi? #`Q�/2` bi�i2@Q7@i?2@�`i K2i`B+b �`2 b?QrM BM h�@

#H2 9XkX8X aBM+2 *?�`�+h1_ Bb �M 2/Bi /Bbi�M+2 #�b2/ K2i`B+- i?2 HQr2` b+Q`2 K2�Mb

#2ii2` i`�MbH�iBQM `2bmHiX

6`QK i?2 #`Q�/2` 2p�Hm�iBQM K2i`B+b- r2 +�M b22 i?�i Qm` /2bB;M2/ KQ/2Hb �HbQ Qmi@

T2`7Q`K2/ i?2 #�b2HBM2 bvbi2K BM �HH i?2 K2i`B+bX Pm` KQ/2H b2iiBM; QM2- BX2X i?2

qY*Y_ KQ/2H- r�b #2ii2` mbBM; #Qi? "11_ �M/ *?�`�+h1_ b+Q`2b- r?BH2 Qm`

KQ/2H irQ- BX2X i?2 qY*- r�b #2ii2` rBi? i?2 ?G1SP_ K2i`B+ b+Q`2- i?Qm;? b2iiBM;

7Qm` +QMiBMm2b iQ #2 i?2 TQQ`2bi T2`7Q`K�M+2- r?B+? Bb +QMbBbi2Mi rBi? i?2 "G1l

RyN



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

J2i`B+b QM aBM;H2 _272`2M+2

JQ/2Hb ?G1SP_ "11_ *?�`�+h1_

"�b2HBM2 yX83Ny yX8RRk yXNkk8
a2iiBM;R, qY*Y_ yX8Ndk yX8Red yXNReN
a2iiBM;k, qY* yX8N33 yX8Re9 yXNddN
a2iiBM;j, qY_ yX8N9k yX8R9e yXN8e3
a2iiBM;9, *Y_ yX8ddN yX9NN3 RXjje

h�#H2 9Xd, "`Q�/2` J2i`B+ a+Q`2b QM i?2 LAahye .2p2HQTK2Mi .�i�

�M/ LAah K2i`B+bX AMi2`2biBM;Hv- r2 }M/ i?�i i?2 *?�`�+h1_ b+Q`2 Q7 b2iiBM;b irQ

�M/ i?`22 �`2 #Qi? rQ`b2 i?�M i?2 #�b2HBM2- r?B+? K2�Mb i?�i #v �//BM; +?�`�+i2`

�M/ `�/B+�H BM7Q`K�iBQM b2T�`�i2Hv i?2 QmiTmi i`�MbH�iBQM M22/b KQ`2 2/BiBM; 2zQ`iX

>Qr2p2`- B7 r2 �// #Qi? i?2 +?�`�+i2` �M/ `�/B+�H BM7Q`K�iBQM BMiQ i?2 KQ/2H- BX2X

b2iiBM; QM2- i?2M i?2 2/BiBM; 2zQ`i `2[mB`2/ #2+�K2 H2bb i?�M i?2 #�b2HBM2X

1p�Hm�iBQM QM h2bi a2ib

h?2 2p�Hm�iBQM `2bmHib QM i?2 LAahy3 *?BM2b2@iQ@1M;HBb? i2bi /�i� �`2 T`2b2Mi2/ BM

i?Bb b2+iBQMX 6B`biHv- r2 b?Qr i?2 2p�Hm�iBQM b+Q`2b QM "G1l �M/ LAah K2i`B+b-

rBi? 7Qm` `272`2M+2 i`�MbH�iBQMb �M/ � +�b2@BMb2MbBiBp2 b2iiBM;X h?2 i�#H2b b?Qr i?2

+mKmH�iBp2 L@;`�K b+Q`2b Q7 "G1l �M/ LAah- rBi? #QH/ +�b2 �b i?2 #2bi@T2`7Q`KBM;

Q7 2�+? M@;`�K bBim�iBQM BM 2�+? +QHmKMX

R@;`�K k@;`�K j@;`�K 9@;`�K

"�b2HBM2 yXe98R yX9djk yXj8y3 yXkejy
a2iiBM;R, qY*Y_ yXeeyN yX93jN yXj8dk yXke88
a2iiBM;k, qY* yXejNR yX9eej yXj9Rk yXk8kd
a2iiBM;j, qY_ yXe9d9 yX9dje yXj8yj yXkeyd
a2iiBM;9, *Y_ yXejd3 yX98dj yXjkNe yXk9Ry

h�#H2 9X3, "G1l a+Q`2b QM LAahy3 h2bi .�i�

h?2 `2bmHib b?Qr i?�i Qm` KQ/2H b2iiBM; QM2 r�b #2bi T2`7Q`KBM; 7Q` #Qi? "G1l

�M/ LAah b+Q`2b QM 2�+? M@;`�K 2p�Hm�iBQM b+?2K2- r?BH2 KQ/2H b2iiBM; i?`22-

RRy



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

R@;`�K k@;`�K j@;`�K 9@;`�K 8@;`�K

"�b2HBM2 8XRk33 eXee93 dXyj3d dXRR9N dXRj3d
a2iiBM;R, qY*Y_ 8Xk383 eX3e3N dXk8ky dXjjy3 dXj8j8
a2iiBM;k, qY* 8Xy38y eX8Ndd eXN88k dXyk8y dXy9ed
a2iiBM;j, qY_ 8XRRkk eXe8yN dXyk3N dXRyek dXRkNR
a2iiBM;9, *Y_ 8XyR9y eX9djR eX3R3d eX33dj eXNyej

h�#H2 9XN, LAah a+Q`2b QM LAahy3 h2bi .�i�

BX2X i?2 qY_ KQ/2H- r�b #2bi T2`7Q`KBM; 7Q` i?2 mMB@;`�K �M/ #B@;`�K "G1l

b+Q`2b- �M/ Q#i�BM2/ � p2`v +HQb2 b+Q`2 iQ i?2 #�b2HBM2 KQ/2H BM i?2 LAah K2i`B+X

6m`i?2`KQ`2- KQ/2H b2iiBM; 7Qm`- BX2X i?2 *Y_ QM2- +QMiBMm2/ b?QrBM; i?2 rQ`bi

T2`7Q`K�M+2- r?B+? p2`B}2b �;�BM i?�i rQ`/ b2;K2Mi�iBQM BM7Q`K�iBQM �M/ rQ`/

#QmM/�`B2b �`2 BM/22/ ?2HT7mH iQ *?BM2b2 i`�MbH�iBQM KQ/2HbX

q?�i Bb rQ`i? K2MiBQMBM; ?2`2 Bb i?�i i?2 /2i�BH2/ 2p�Hm�iBQM b+Q`2b 7`QK "G1l

`2~2+i i?�i Qm` JQ/2H QM2 vB2H/b ?B;?2` "G1l b+Q`2 UYRX83V QM mMB@;`�K- bBKBH�`

rBi? i?2 `2bmHib QM /2p2HQTK2Mi /�i�- r?BH2 � HBiiH2 #Bi ?B;?2` T2`7Q`K�M+2 QM 9@

;`�K UYyXk8VX h?2b2 K2�M i?�i BM i?2 ~m2M+v H2p2H Qm` i`�MbH�iBQM Bb bBKBH�` iQ

i?2 bi�i2@Q7@i?2@�`i #�b2HBM2X >Qr2p2`- Qm` KQ/2H vB2H/b Km+? #2ii2` �/2[m�+v H2p2H

i`�MbH�iBQM BM LJh bBM+2 mMB@;`�K "G1l `2~2+ib i?2 �/2[m�+v �bT2+iX h?Bb p2`B}2b

i?2 p�Hm2 Q7 Qm` KQ/2H BM i?2 Q`B;BM�H T`Q#H2K r2 r�Mi iQ �//`2bbX

h?2 2p�Hm�iBQM `2bmHib QM `2+2Mi v2�`bǶ �/p�M+2/ K2i`B+b �`2 b?QrM #2HQrX h?2

b+Q`2b �`2 �HbQ 2p�Hm�i2/ QM i?2 7Qm` `272`2M+2b b+?2K2X q2 +�H+mH�i2 i?2 �p2`�;2

b+Q`2 Q7 2�+? K2i`B+ 7`QK 9 `272`2M+2b �b i?2 }M�H 2p�Hm�iBQM b+Q`2X "QH/ +�b2 K2�Mb

i?2 #2bi T2`7Q`KBM; bvbi2K- �b mbm�HX

6`QK i?2 #`Q�/2` 2p�Hm�iBQMb r2 +�M b22 i?�i Qm` KQ/2H b2iiBM; QM2 r�b #2bi

T2`7Q`KBM; 7Q` #Qi? i?2 G1SP_ �M/ "11_ K2i`B+bX h?Qm;? i?2 #�b2HBM2 KQ/2H r�b

#2bi T2`7Q`KBM;- i?2 *?�`�+h1_ K2i`B+- i?2 K�`;BM #2ir22M i?2 irQ b+Q`2b 7`QK

#�b2HBM2 UyXN39eV �M/ Qm` KQ/2H i?`22- BX2X qY_- UyXN33kV Bb p2`v bK�HH U�`QmM/

yXyyjeVX h?2 b2iiBM; 7Qm` rBi? *Y_ T2`7Q`K2/ i?2 rQ`bi �M/ Bb +QMbBbi2Mi rBi? Qm`

T`2pBQmb }M/BM;bX

RRR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

J2i`B+b 1p�Hm�i2/ QM 9@`272`2M+2b

JQ/2Hb ?G1SP_ "11_ *?�`�+h1_

"�b2HBM2 yX88RN yX9d93 yXN39e
a2iiBM;R, qY*Y_ yX88jy yX9dd3 RXj8R9
a2iiBM;k, qY* yX8999 yX9dRk RXR9Re
a2iiBM;j, qY_ yX8983 yX9dRd yXN33k
a2iiBM;9, *Y_ yX8j8j yX9ej9 RXR333

h�#H2 9XRy, "`Q�/2` J2i`B+b a+Q`2b QM LAahy3 h2bi .�i�

.Bb+mbbBQM

q2 BMp2biB;�i2/ i?2 T2`7Q`K�M+2 Q7 i?2 KmHiBTH2 KQ/2H b2iiBM;b #v BMi2;`�iBM; *?B@

M2b2 +?�`�+i2`b �M/ 2bT2+B�HHv `�/B+�Hb BMiQ r?�i r2`2 BM kyRd- bi�i2@Q7@i?2@�`i

�ii2MiBQM@#�b2/ "B_LL LJh bvbi2Kb- r?B+? r2 }M/ +�M #2 ?2HT7mH BM7Q`K�iBQM

7Q` Qi?2` `2b2�`+?2`b iQ HQQF BMbB/2 �M/ ;�BM ;2M2`�H +Hm2b �#Qmi ?Qr i?2 `�/B+�H

rQ`FbX h?Bb `2~2+i2/ Qm` ?vTQi?2b2b BM Jh KQ/2H H2�`MBM; �M/ Qm` _Z@A- �b r2HH

�b �M 2zQ`i Q7 BMi2;`�iBM; H�M;m�;2@bT2+B}+ HBM;mBbiB+ FMQrH2/;2 �M/ 72�im`2b BMiQ

JhX

Pm` KQ/2Hb b?Qr2/ i?�i QMHv mbBM; +?�`�+i2`Y`�/B+�H Bb MQi bm{+B2Mi Q` bmBi�#H2

7Q` *?BM2b2 H�M;m�;2 i`�MbH�iBQM- r?B+? Bb � /Bz2`2Mi }M/BM; iQ i?2 rQ`F QM q2bi2`M

H�M;m�;2b bm+? �b (93)X Pm` KQ/2H `2bmHib b?Qr2/ i?�i i?2 rQ`/ b2;K2Mi�iBQM �M/

rQ`/ #QmM/�`B2b- r?B+? T`Q#�#Hv �HbQ BM+Hm/2b i?2 #QmM/�`v Q7 Jq1b- �`2 ?2HT7mH

FMQrH2/;2 7Q` *?BM2b2 i`�MbH�iBQM bvbi2KbX AM HB;?i Q7 i?Bb- Qm` bi2T@AA BMp2biB;�iBQM

BM i?2 M2ti b2+iBQM rBHH F22T rQ`/ b2;K2Mi�iBQM BX2X rQ`/ #Q`/2`b- BM Qm` T`Q+2bbBM;

�b b?QrM BM a2+iBQM 9XkXeX

�Hi?Qm;? i?2 +QK#BM�iBQM Q7 rQ`/b- +?�`�+i2`b �M/ `�/B+�Hb KQbiHv vB2H/2/ i?2

#2bi T2`7Q`K�M+2 b+Q`2b- i?2 /2i�BH2/ 2p�Hm�iBQMb �HbQ b?Qr2/ i?�i i?2 KQ/2H b2iiBM;

qY_- BX2X mbBM; #Qi? rQ`/b �M/ `�/B+�Hb- r�b ;2M2`�HHv #2ii2` i?�M i?2 KQ/2H

b2iiBM; qY*- BX2X rQ`/b THmb +?�`�+i2`b rBi?Qmi `�/B+�Hb- r?B+? p2`B}2/ i?2 p�Hm2

Q7 i?Bb rQ`F #v 2tTHQ`BM; `�/B+�Hb BM *?BM2b2 LJhX Pm` JQ/2Hb vB2H/2/ Km+? #2ii2`

�/2[m�+v H2p2H i`�MbH�iBQM QmiTmi �++Q`/BM; iQ mMB@;`�K "G1l b+Q`2b +QKT�`2/ iQ
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

i?2 #�b2HBM2 bvbi2Kb- r?B+? b?Qr2/ i?�i i?Bb rQ`F Bb BKTQ`i�Mi BM 2tTHQ`BM; ?Qr iQ

BKT`Qp2 i?2 �/2[m�+v �bT2+i Q7 M2m`�H Jh KQ/2HbX

1p2M i?Qm;? Qm` KQ/2H b2iiBM;b T2`7Q`K r2HH BM #Qi? i?2 i`�/BiBQM�H "G1l

�M/ LAah K2i`B+b- BM `2+2Mi v2�`b r2 ?�p2 b22M i?2 /2p2HQTK2Mi Q7 �/p�M+2/ K2i@

`B+b r?B+? b?Qr2/ bQK2 /Bz2`2M+2b �M/ BMi2`2biBM; T?2MQK2M�- 2bT2+B�HHv �i i?2

+?�`�+i2`@H2p2H i`�MbH�iBQM 2``Q` `�i2 K2i`B+ *?�`�+h1_X h?Bb 2M+Qm`�;2b Jh `2@

b2�`+?2`b iQ mb2 bi�i2@Q7@i?2@�`i K2i`B+b iQ }M/ TQi2MiB�HHv mb27mH BMbB;?ib BMiQ i?2B`

KQ/2HbX q2 rBHH �HbQ BM+Hm/2 ?mK�M �bb2bbK2Mi �b � KQ`2 +`2/B#H2 2p�Hm�iBQM K2i?Q/

BM i?2 M2ti b2i Q7 2tT2`BK2MibX

AM i?Bb rQ`F- r2 �BK2/ �i 2tTHQ`BM; i?2 2z2+iBp2M2bb Q7 *?BM2b2 `�/B+�Hb- bQ r2

/B/ MQi mb2 i?2 "S1 i2+?MB[m2 7Q` 1M;HBb? bB/2 bTHBiiBM;X >Qr2p2`- iQ �+?B2p2 � M2r

bi�i2@Q7@i?2@�`i *?BM2b2@1M;HBb? i`�MbH�iBQM- BM i?2 M2ti b2+iBQM- r2 rBHH �TTHv i?2

bTHBiiBM; QM #Qi? i?2 *?BM2b2 �M/ 1M;HBb? bB/2bX

AM i?Bb 2tT2`BK2Mi- `�`2 rQ`/b �`2 i`2�i2/ #v `2TH�+BM; i?2K rBi? � bT2+B�H iQF2M

ǳlLEǴ BM *?BM2b2 �M/ 1M;HBb?- �M/ BM Qm` M2ti BMp2biB;�iBQM r2 rBHH F22T i?2b2 `�`2

rQ`/b �M/ PPo rQ`/b 7Q` � /Bz2`2Mi bQHmiBQMX

Ai rBHH #2 BMi2`2biBM; iQ b22 B7 7mHHv /2+QKTQb2/ *?BM2b2 +?�`�+i2`b rBi? Q`B;BM�H

rQ`/ #QmM/�`v BM7Q`K�iBQM BM+Hm/2/ +�M `2T`2b2Mi i?2 Q`B;BM�H rQ`/ �M/ +?�`�+i2`

b2[m2M+2 BM K2�MBM; T`2b2`p�iBQM- B7 i?2 /Bz2`2Mi /2+QKTQbBiBQM H2p2Hb Q7 *?BM2b2

+?�`�+i2`b U�b b?QrM 2�`HB2` BM 6B;m`2 9Xd BM a2+iBQM 9XkXRV +�M ?�p2 /Bz2`2Mi T2`7Q`@

K�M+2 `2;�`/BM; i?2 i`�MbH�iBQM Q7 Jq1b �M/ +QMi2ti BM ;2M2`�H- �M/ B7 #BHBM;m�H

Jq1 i2`Kb 2ti`�+i2/ 7`QK i?2 TBHQi bim/v BM a2+iBQM 9XR +�M #QQbi i?2 KQ/2H �b

� FMQrH2/;2 #�b2/ 72�im`2X hQ �Mbr2` i?2b2 [m2biBQMb- BM i?2 M2ti BMp2biB;�iBQM r2

+�``v Qmi bi2T@AA- BM i?2 M2ti b2+iBQMX

9XkXe JQ/2H AA, *?BM2b2 *?�`�+i2` SB2+2b 7Q` LJh

AM i?Bb bi2T@AA BMp2biB;�iBQM BMiQ /2+QKTQb2/ KQ/2Hb- BMbi2�/ Q7 mbBM; `�/B+�H b2@

[m2M+2 �b 2M?�M+BM; 72�im`2b- r2 i2bi B7 2�+? }M2@;�BM2/ /2+QKTQbBiBQM H2p2H Q7

+?�`�+i2` TB2+2b +�M /B`2+iHv `2T`2b2Mi i?2 Q`B;BM�H rQ`/ �M/ +?�`�+i2` b2[m2M+2b BM

RRj



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

K2�MBM; `2T`2b2Mi�iBQM 7Q` LJhX

q2 }`biHv BMp2biB;�i2 i`�MbH�iBQM �i BM+`2�bBM; H2p2Hb Q7 /2+QKTQbBiBQM Q7 *?B@

M2b2 +?�`�+i2`b mbBM; mM/2`HvBM; `�/B+�Hb- �b r2HH �b i?2 �//BiBQM�H *?BM2b2 +?�`�+i2`

bi`QF2b +Q``2bTQM/BM; iQ 2p2`@bK�HH2` mMBib- #`2�FBM; /QrM +?�`�+i2`b BMiQ +QKTQ@

M2Mi T�`ib �b i?Bb Bb HBF2Hv iQ `2/m+2 i?2 MmK#2` Q7 mMFMQrM rQ`/b- `�`2 rQ`/b-

�M/ HQr 7`2[m2M+v Jq1bX h?2M- BM Q`/2` iQ #2ii2` /2�H rBi? Jq1b r?B+? ?�p2 �

+QKKQM Q++m``2M+2 BM i?2 ;2M2`�H +QMi2ti (kj8)- �M/ rQ`FBM; BM i?2 QTTQbBM; /B`2+@

iBQM BM i2`Kb Q7 K2�MBM; `2T`2b2Mi�iBQM- r2 BMp2biB;�i2 i`�MbH�iBM; H�`;2` mMBib Q7

*?BM2b2 i2ti- rBi? i?2 �BK Q7 `2bi`B+iBM; i`�MbH�iBQM Q7 H�`;2` ;`QmTb Q7 *?BM2b2 +?�`@

�+i2`b i?�i b?QmH/ #2 i`�MbH�i2/ iQ;2i?2` �b QM2 mMBiX AM �//BiBQM iQ BMp2biB;�iBM;

i?2 2z2+ib Q7 /2+QKTQbBM; +?�`�+i2`b r2 bBKmHi�M2QmbHv �TTHv K2i?Q/b Q7 BM+Q`TQ@

`�iBM; #BHBM;m�H Jq1b BMiQ i`�MbH�iBQM i?�i r2`2 2ti`�+i2/ rBi? i?2 K2i?Q/QHQ;v

K2MiBQM2/ BM i?2 H�bi TBHQi bim/v b2+iBQMX

*?�`�+i2` .2+QKTQbBiBQM J2i?Q/b

q2 MQr BMi`Q/m+2 i?2 +?�`�+i2` /2+QKTQbBiBQM �TT`Q�+? �M/ i?2 2ti`�+iBQM iQQHb

r?B+? r2 �TTHv BM i?Bb rQ`FX h?2b2 iQQHb �`2 Tm#HB+Hv �p�BH�#H2 �i, ?iiTb,ff;Bi?m#X

+QKfTQ2i?�MfJq19Jhfi`22fK�bi2`f`�/B+�H9KiX q2 2KTHQv i?2 QT2M bQm`+2 A.a

/B+iBQM�`v r?B+? r�b /2`Bp2/ 7`QK i?2 *>Aa1 U*>�`�+i2` AM7Q`K�iBQM a2`pB+2 1MpB@

`QMK2MiV T`QD2+i R8X Ai Bb +QKT`Bb2/ Q7 33-N9y *?BM2b2 +?�`�+i2`b 7`QK *CE U*?BM2b2-

C�T�M2b2- EQ`2�M b+`BTiV- mMB}2/ B/2Q;`�T?b �M/ i?2 +Q``2bTQM/BM; /2+QKTQbBiBQM

b2[m2M+2b Q7 2�+? +?�`�+i2`X JQbi +?�`�+i2`b �`2 /2+QKTQb2/ �b � bBM;H2 b2[m2M+2-

#mi +?�`�+i2`b +�M ?�p2 mT iQ 7Qm` TQbbB#H2 /2+QKTQb2/ `2T`2b2Mi�iBQMbX h?2 `2�@

bQM 7Q` i?Bb Bb i?�i i?2 +?�`�+i2` +�M +QK2 7`QK /Bz2`2Mi `2bQm`+2b- bm+? �b *?BM2b2

>�MxB U:- >- h 7Q` J�BMH�M/- >QM; EQM;- �M/ h�Br�MV- C�T�M2b2 E�MDB UCV- EQ@

`2�M >�MD� UEV- �M/ oB2iM�K2b2 *?mLQK UoV- 2i+XRe 1p2M i?Qm;? i?2v ?�p2 i?2

b�K2 `QQi Q7 >�MxB- i?2 ?BbiQ`B+�H /2p2HQTK2Mi Q7 H�M;m�;2b �M/ r`BiBM; bvbi2Kb BM

R8?iiT,ffrrrX+?Bb2XQ`;f
RelMBp2`b�H *Q/2/ *?�`�+i2` a2i URye9e,kyRdV bi�M/�`/bXBbQXQ`;fBii7f

Sm#HB+Hv�p�BH�#H2ai�M/�`/bf
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

/Bz2`2Mi i2``BiQ`B2b ?�b `2bmHi2/ BM +2`i�BM /2;`22b Q7 p�`B�iBQM BM i?2 �TT2�`�M+2

�M/ bi`QF2 Q`/2`- 7Q` BMbi�M+2b- U且 pb 目V �M/ U了 pb 丂V 7`QK i?2 b2+QM/ �M/ i?B`/

2t�KTH2b BM 6B;m`2 9XRj r?2`2 i?2 ;`2v T�`ib Q7 /2+QKTQbBiBQM ;`�T?b `2T`2b2Mi i?2

+QMbi`m+iBQM bi`m+im`2 Q7 i?2 +?�`�+i2`X

6B;m`2 9XRj b?Qrb 2t�KTH2 +?�`�+i2`b i?�i ?�p2 irQ /Bz2`2Mi /2+QKTQbBiBQM b2@

[m2M+2bX AM Qm` 2tT2`BK2Mib- r?2M i?2`2 Bb KQ`2 i?�M QM2 /2+QKTQb2/ `2T`2b2Mi�@

iBQM Q7 � ;Bp2M +?�`�+i2`- r2 +?QQb2 i?2 *?BM2b2 K�BMH�M/ /2+QKTQbBiBQM bi�M/�`/

7Q` i?2 KQ/2H- bBM+2 i?2 +Q`TQ`� r2 mb2 +Q``2bTQM/ #2bi iQ bBKTHB}2/ *?BM2b2 �b

mb2/ BM K�BMH�M/ *?BM�X h?2 2t�KTH2b BM 6B;m`2 9XRj �HbQ b?Qr i?2 ;2M2`�H +QM@

bi`m+iBQM �M/ +Q``2bTQM/BM; /2+QKTQbBiBQM bivH2b Q7 *?BM2b2 +?�`�+i2`b- bm+? �b

H27i@`B;?i- mT@/QrM- BMbB/2@QmibB/2- �M/ 2K#2//2/ �KQM;bi Qi?2`bX hQ Q#i�BM � /2@

+QKTQbBiBQM H2p2H L `2T`2b2Mi�iBQM Q7 *?BM2b2 +?�`�+i2` α- r2 ;Q i?`Qm;? i?2 A.a

}H2 L iBK2bX 1�+? iBK2- r2 b2�`+? i?2 A.a }H2 +?�`�+i2` HBbi iQ K�i+? i?2 M2rHv@

;2M2`�i2/ bK�HH2`@bBx2/ +?�`�+i2`b BM i?2 +?�`�+i2` TB2+2b �M/ `2TH�+2 i?2K rBi? �

/2+QKTQb2/ `2T`2b2Mi�iBQM `2+m`bBp2HvX

Unicode Character Decomposition Decomposition

U+4E3D 谘 (lì) ̩Ӟ̨̭ٕԂ̭ٕԂ[G] ̨̩Ӟ̭ٕԂ̩Ӟ̭ٕԂ[T]

U+5177 ٍ (jù) ̩̬ӬӞ獌[GTKV] ̫ፓӞ獌[J]

U+51FD 獢 (hán) ԧ̩㪛獌[GTV]̳چ̮ 㪉̩㪛獌[JK]̳چ̮

U+52C7 玄 (yǒng) ̩ኣێ[GTV] ̩̩燈ኦێ[JK]

Character construction: ̩: up-down, ̨: left-right, ̭̮̬: inside-outside, ̳: embedded

6B;m`2 9XRj, *?BM2b2 +?�`�+i2` 2t�KTH2b 7`QK i?2 A.a /B+iBQM�`vX

9XkXd JQ/2H AA, 1tT2`BK2Mi�H a2iiBM;b

q2 MQr i2bi i?2 p�`BQmb H2p2Hb Q7 /2+QKTQb2/ *?BM2b2 �M/ *?BM2b2 Jq1b mbBM;

Tm#HB+Hv �p�BH�#H2 /�i� 7`QK i?2 qJh@kyR3 b?�`2/ i�bFb *?BM2b2 iQ 1M;HBb?- mbBM;

i?2 T`2@T`Q+2bb2/ UrQ`/ b2;K2Mi2/V /�i� �b i`�BMBM; /�i� (kk)X h?2 Q`B;BM�H rQ`/
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

#QmM/�`B2b r2`2 T`2b2`p2/ BM /2+QKTQbBiBQM b2[m2M+2b- �b �/pBb2/ #v i?2 bi2T@A

2tT2`BK2Mi }M/BM;b b?QrM BM a2+iBQM 9XkX9X hQ Q#i�BM #2ii2` ;2M2`�HBb�#BHBiv Q7 Qm`

/2+QKTQbBiBQM KQ/2H- r2 mb2 � H�`;2 2MQm;? bBx2 M�K2Hv i?2 }`bi 8 KBHHBQM T�`�HH2H

b2Mi2M+2b 7Q` i`�BMBM; �+`Qbb �HH H2�`MBM; bi2Tb r?B+? Bb 2p2M H�`;2` i?�M Qm` H�bi

2tT2`BK2Mi�H b2iiBM; BM a2+iBQM 9XkX9 r?2`2 r2 mb2/ RXk8 KBHHBQM b2Mi2M+2bX h?2

+Q`TQ`� ǳM2rb/2pkyRdǴ mb2/ 7Q` /2p2HQTK2Mi �M/ ǳM2rbi2bikyRdǴ 7Q` i2biBM; �`2

7`QK i?2 qJh@kyRd Jh b?�`2/ i�bF (kj)X h?2b2 BM+Hm/2 kyyk �M/ kyyR T�`�HH2H

*?BM2b2⇔ 1M;HBb? `2bT2+iBp2HvX q2 mb2 i?2 h>lJh (kN9) iQQHFBi /2p2HQT2/ #v i?2

hbBM;?m� lMBp2`bBiv LGS ;`QmT r?B+? Bb �M BKTH2K2Mi�iBQM Q7 b2p2`�H �ii2MiBQM@

#�b2/ i`�Mb7Q`K2` �`+?Bi2+im`2b 7Q` LJh �M/ b2i mT i?2 2M+Q/2`@/2+Q/2` �b dYd

H�v2`b (kdj)- � bBKBH�` b2iiBM; iQ i?2 TBHQi bim/v 2tT2`BK2Mib BM a2+iBQM 9XRX "�i+? bBx2

Bb b2i �b e-k8yX 6Q` bm#@rQ`/ 2M+Q/BM; "S1 i2+?MQHQ;v- r2 mb2 jkE "S1 QT2`�iBQMb

i?�i �`2 H2�`M2/ 7`QK i?2 #BHBM;m�H i`�BMBM; b2iX 1tT2`BK2Mib �`2 +�``B2/ Qmi QM

:QQ;H2 *QH�# RdX

AM Q`/2` iQ �bb2bb i?2 T2`7Q`K�M+2 Q7 2�+? KQ/2H 2KTHQvBM; � /Bz2`2Mi K2�MBM;

`2T`2b2Mi�iBQM BM i2`Kb Q7 /2+QKTQbBiBQM �M/ Jq1b- r2 +�``B2/ Qmi #Qi? �miQ@

K�iB+ "G1l �M/ ?mK�M 2p�Hm�iBQM �M/ /B`2+i �bb2bbK2Mi U.�V mbBM; +`Qr/@bQm`+2

rQ`F2`b (Ny) Q7 i?2 QmiTmib Q7 i?2 bvbi2KX

"BHBM;m�H Jq1 h2`Kb �b 62�im`2b

q2 7m`i?2` T`2T�`2 #BHBM;m�H Jq1b i?�i �`2 +QKT`Bb2/ Q7 `�/B+�H �M/ bi`QF2 H2p2H

/2+QKTQbBiBQM 7`QK i?2 rQ`/ H2p2H- �M/ 2t�KBM2 i?2B` 2z2+i QM Jh bvbi2K T2`7Q`@

K�M+2 �b r2HH �b �/QTiBM; i?2 Jq1 2ti`�+iBQM TBT2HBM2 7`QK Qm` TBHQi bim/v (kjR-

RyN) BM a2+iBQM 9XRVX q2 #`B2~v bmKK�`Bb2 i?2 T`Q+2/m`2 i?2`2 7Q` `27`2b?K2Mi BM

6B;m`2 9XRX

h`22i�;;2` (k9y) Bb mb2/ iQ �ii�+? S�`i@Q7@aT22+? USPaV i�; �M/ H2KK� BM7Q`@

K�iBQM iQ 1M;HBb? �M/ *?BM2b2 b2Mi2M+2bX am#b2[m2MiHv- r2 /2bB;M2/ *?BM2b2 SPa

T�ii2`Mb iQ 2ti`�+i Jq1b #v K�TTBM; 7`QK i?2 1M;HBb? T�ii2`Mb mb2/ #v (kjR-

Rd+QH�#X;QQ;H2X+QK

RRe
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

kyF RyyF RkyF R9yF ReyF R3yF

#�b2HBM2 R3XjN kRX8e kRX98 kRXjR kRXkN kRX9k
#�b2YJq1 R3X9N kRXjN kRXed kRX3j kRX9k kRX3e
`t/j ReX93 kyXd8 kyXdj kyXNj kyXN3 kRXR9
`t/jYJq1 RdX3k kRXje kRX8y kRXjR kRX9k kRX9d
`t/k RRX39 RjXke RkX33 RjXyk RjXj3 RkX3e
`t/RfB/2Q;`�T? R8X8k kyXed kyXeR kRXke kyXde kRXyy

h�#H2 9XRR, *?BM2b2 → 1M;HBb? LJh "G1l b+Q`2b 7Q` BM+`2�bBM; H2�`MBM; bi2TbX

RyN) �M/ K�Mm�H �//BiBQM Q7 bQK2 M2r i�;b 7Q` B/BQKb- }t2/ 2tT`2bbBQMb- T2`bQM�H

M�K2b- TH�+2 M�K2b �M/ Q`;�MBb�iBQM M�K2b #v M�iBp2 bT2�F2`bX q2 i?2M 2ti`�+i

i?2 1M;HBb? �M/ *?BM2b2 KQMQHBM;m�H Jq1b mbBM; Jq1iQQHFBi (kke)X L2ti- Jq1

+QMp2`iBM; iQQHb �M/ JS�HB;M2` (kjR- kRN) �`2 /2THQv2/ iQ 2ti`�+i #BHBM;m�H Jq1

+�M/B/�i2bX 6BHi2`BM; Bb �TTHB2/ iQ `2KQp2 HQr [m�HBiv #BHBM;m�H Jq1 T�B`b mbBM;

i?2 i?`2b?QH/ b+Q`2 r?B+? Bb 2biBK�i2/ �++Q`/BM; iQ i?2 bi�iBbiB+�H i`�MbH�iBQM b+Q`2b

Q7 i?2 T?`�b2bX h?Bb Bb b2i iQ � i?`2b?QH/ Q7 yX38 BM �HH 2tT2`BK2MibX

6BM�HHv- r2 /2+QKTQb2 i?2 *?BM2b2 Jq1b U7`QK #BHBM;m�H T�B`bV BMiQ `�/B+�H �M/

bi`QF2 b2[m2M+2b iQ /Bz2`2Mi /2;`22b �M/ �// i?2b2 M2r #BHBM;m�H T�B`b #�+F BMiQ i?2

i`�BMBM; +Q`TmbX

9XkX3 JQ/2H AA, �miQK�iB+ 1p�Hm�iBQM lbBM; "G1l

h?2 2p�Hm�iBQM b+Q`2b Q7 rQ`/ b2[m2M+2 #�b2HBM2 LJh- +?�`�+i2` /2+QKTQb2/ LJh

�M/ Jq1@LJh �++Q`/BM; iQ i?2 "G1l K2i`B+ �`2 T`2b2Mi2/ BM h�#H2 9XRR r?2`2

`t/Rfkfj `2T`2b2Mib i?2 /2+QKTQbBiBQM H2p2H Q7 *?BM2b2 +?�`�+i2`bX h?2 `t/R

KQ/2H- /2+QKTQbBiBQM H2p2H R- Bb i?2 B/2Q;`�T? KQ/2H (kNd) mb2/ 7Q` i?2B` 2tT2`BK2Mib

r?2`2 i?2 T?QM2iB+ U声旁 b?ĚM; T�M;V �M/ b2K�MiB+ U形旁 tőM; T�M;V T�`ib Q7

+?�`�+i2`b �`2 b2T�`�i2/ BMBiB�HHvX aBM+2 /2+QKTQbBiBQM H2p2H j vB2H/b ;2M2`�HHv ?B;?2`

b+Q`2b i?�M i?2 Qi?2` irQ H2p2Hb- r2 �HbQ �TTHB2/ /2+QKTQbBiBQM Q7 Jq1b iQ H2p2H j

�M/ +QM+�i2M�i2/ i?2 #BHBM;m�H ;HQbb�`B2b iQ i?2 i`�BMBM; /�i�X
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6`QK i?2 �miQK�i2/ 2p�Hm�iBQM `2bmHib- r2 b22 i?�i /2+QKTQbBiBQM KQ/2H `t/j

?�b p2`v +HQb2 "G1l b+Q`2b iQ i?2 #�b2HBM2 rQ`/ b2[m2M+2 KQ/2H- 2p2M i?Qm;? i?2

Q`B;BM�H *?BM2b2 rQ`/ b2[m2M+2b �`2 �HH `2KQp2/ BM H2�`MBM;X h?Bb Bb BMi2`2biBM; bBM+2

i?2 H2p2H j *?BM2b2 /2+QKTQbBiBQM Bb ivTB+�HHv p2`v /B{+mHi 7Q` 2p2M M�iBp2 H�M;m�;2

?mK�M bT2�F2`b iQ `2�/ �M/ mM/2`bi�M/ r?B+? Bb HBF2 � +BT?2` +Q/2X 6m`i?2`KQ`2-

#v �//BM; i?2 /2+QKTQb2/ Jq1b #�+F BMiQ i?2 H2�`MBM; +Q`Tmb- ǳ`t/jYJq1Ǵ

U`t/jJq1V vB2H/b ?B;?2` "G1l b+Q`2b BM bQK2 H2�`MBM; bi2Tb i?�M i?2 #�b2HBM2

rQ`/ KQ/2HX hQ ;�BM 7m`i?2` BMbB;?i- r2 b?Qr i?2 H2�`MBM; +m`p2 rBi? i?2 H2�`M@

BM; bi2Tb �M/ +Q``2bTQM/BM; �miQK�i2/@b+Q`2b BM 6B;m`2 9XR9X AKTQ`i�MiHv- Qm`

2tT2`BK2Mib `2p2�H2/ i?�i /2+QKTQbBiBQM Q7 H2p2H@k U`t/kV Bb MQi � ;QQ/ +?QB+2 Q7

`2T`2b2Mi�iBQM Q7 i?2 Q`B;BM�H rQ`/ b2[m2M+2 7Q` i?2 Jh BM Qm` b2iiBM;b �++Q`/BM;

iQ "G1l K2i`B+X

q2 �HbQ /Bb+Qp2`2/ i?�i i?2 /2+QKTQb2/ KQ/2Hb ;2M2`�i2/ 72r2` bvbi2K T�`�K2@

i2`b 7Q` i?2 M2m`�H M2ib iQ H2�`M- r?B+? TQi2MiB�HHv `2/m+2b +QKTmi�iBQM�H +QKTH2tBivX

h?Bb �//`2bb2b i?2 Jh KQ/2HHBM; Bbbm2 QM i?2 KQ/2H bBx2b Bbbm2 `�Bb2/ 2�`HB2` BM a2+@

iBQM kXjX 6Q` BMbi�M+2- i?2 iQi�H i`�BM�#H2 p�`B�#H2 bBx2 U�b `2TQ`i2/ #v *QH�#V Q7 i?2

rQ`/@#�b2/ #�b2HBM2 KQ/2H Bb 3N-98e-3Ne- r?BH2 i?Bb MmK#2` /2+`2�b2/ iQ 3y-k33-yyy

�M/ 3y-8NR-Ry9 `2bT2+iBp2Hv 7Q` `t/j �M/ `t/k KQ/2Hb URyXk8W 7`QK `t/jVX �b

K2MiBQM2/ #v (33)- BM LGS i�bFb i?2 iQi�H MmK#2` Q7 TQbbB#H2 rQ`/b Bb bQ H�`;2 i?�i

i?2 rQ`/ b2[m2M+2 KQ/2Hb ?�p2 iQ QT2`�i2 QM �M 2ti`2K2Hv ?B;?@/BK2MbBQM�H �M/

bT�`b2 /Bb+`2i2 bT�+2X h?2 /2+QKTQbBiBQM KQ/2H `2/m+2/ i?2 Qp2`�HH bBx2 Q7 TQbbB#H2

iQF2Mb 7Q` i?2 KQ/2H iQ H2�`M- r?B+? Bb KQ`2 bT�+2 2{+B2MiX

h?2 "G1l b+Q`2 BM+`2�bBM; `�iBQ BM /2+QKTQb2/ KQ/2Hb U7`QK `t/j iQ `t/jJq1V

Bb H�`;2` i?�M i?2 `�iBQ BM rQ`/ b2[m2M+2 KQ/2Hb U7`QK #�b2 iQ #�b2Jq1V #v

�//BM; Jq1 T�B`b BM ;2M2`�HX 6m`i?2`KQ`2- i?2 BM+`2�b2 BM T2`7Q`K�M+2 Bb +QMbBb@

i2Mi #v �//BM; Jq1b 7`QK i?2 /2+QKTQb2/ KQ/2H- +QKT�`2/ iQ i?2 +QMp2MiBQM�H

rQ`/@#�b2/ KQ/2HX 6Q` BMbi�M+2- i?2 T2`7Q`K�M+2 ?�b � bm`T`BbBM; /`QT �i RyyE

H2�`MBM; bi2Tb 7Q` #�b2Jq1X
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6B;m`2 9XR9, G2�`MBM; +m`p2b 7`QK /Bz2`2Mi KQ/2Hb rBi? "G1l K2i`B+

9XkXN JQ/2H AA, *`Qr/@bQm`+2/ >mK�M 1p�Hm�iBQM

.m2 iQ i?2 BM+QMbBbi2M+v BM "G1l b+Q`2b Q#b2`p2/ BM i?2 �#Qp2 2tT2`BK2Mib- �M/ i?2

+`BiB+BbK Q7 �M �miQK�i2/ K2i`B+ #v bQK2 Jh `2b2�`+?2`b- r2 �//BiBQM�HHv +QM/m+i2/

?mK�M 2p�Hm�iBQM mbBM; /B`2+i �bb2bbK2Mi U.�V (Ny)X q2 mb2/ i?2 KQ/2Hb rBi? i?2

KQbi H2�`MBM; bi2Tb- R3yE- �M/ `�M ?mK�M 2p�Hm�iBQM QM i?2 �K�xQM J2+?�MB+�H

hm`F +`Qr/@bQm`+BM; TH�i7Q`K-R3 BM+Hm/BM; i?2 bi`B+i [m�HBiv +QMi`QH K2�bm`2b Q7 (Ny)X

>mK�M 2p�Hm�iBQMb r2`2 +QHH2+i2/ QM J2+?�MB+�H hm`F �7i2` [m�HBiv }Hi2`BM; r�b

�TTHB2/X .B`2+i �bb2bbK2Mi b+Q`2b 7Q` bvbi2Kb r2`2 +�H+mH�i2/ �b BM (Nk) #v }`biHv

+QKTmiBM; �M �p2`�;2 b+Q`2 T2` i`�MbH�iBQM #27Q`2 +�H+mH�iBM; i?2 Qp2`�HH �p2`�;2

7Q` � bvbi2K 7`QK Bib �p2`�;2 b+Q`2b 7Q` i`�MbH�iBQMbX aB;MB}+�M+2 i2bib BM i?2 7Q`K

Q7 qBH+QtQM _�MF@amK i2bi r2`2 i?2M �TTHB2/ iQ b+Q`2 /Bbi`B#miBQMb Q7 i?2 H�ii2` iQ

B/2MiB7v bvbi2Kb i?�i bB;MB}+�MiHv QmiT2`7Q`K Qi?2` bvbi2Kb �++Q`/BM; iQ i?2 ?mK�M

2p�Hm�iBQMX

_2bmHib Q7 i?2 .B`2+i �bb2bbK2Mi ?mK�M 2p�Hm�iBQM �`2 b?QrM BM h�#H2 9XRk

r?2`2 bBKBH�`Hv T2`7Q`KBM; bvbi2Kb �`2 +Hmbi2`2/ iQ;2i?2` U/2MQi2/ #v ?Q`BxQMi�H

HBM2b BM i?2 i�#H2VX avbi2Kb BM � ;Bp2M HQr2` `�MF2/ +Hmbi2` �`2 bB;MB}+�MiHv QmiT2`@

7Q`K2/ #v �HH bvbi2Kb BM � ?B;?2` `�MF2/ +Hmbi2` �M/ �p;X `�r = i?2 �p2`�;2 b+Q`2

7Q` i`�MbH�iBQMb +�H+mH�i2/ 7`QK `�r .B`2+i �bb2bbK2Mi b+Q`2b 7Q` i`�MbH�iBQMb- �p;X

z = i?2 �p2`�;2 b+Q`2 7Q` i`�MbH�iBQMb �7i2` b+Q`2 bi�M/�`/Bb�iBQM T2` ?mK�M �bb2bbQ`

K2�M �M/ bi�M/�`/ /2pB�iBQM b+Q`2- n Bb i?2 MmK#2` Q7 /BbiBM+i i`�MbH�iBQMb BM+Hm/2/
R3?iiTb,ffrrrXKim`FX+QK
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BM i?2 ?mK�M 2p�Hm�iBQM BX2X i?2 b�KTH2 bBx2 mb2/ BM bB;MB}+�M+2 i2biBM;- N Bb i?2

MmK#2` Q7 ?mK�M �bb2bbK2Mib BM+Hm/BM; `2T2�i �bb2bbK2Mi- ?Q`BxQMi�H HBM2b /2MQi2

bvbi2Kb #2HQM;BM; iQ /BbiBM+i +Hmbi2`b BM r?B+? �HH bvbi2Kb BM � HQr2` `�MF2/ +Hmbi2`

�`2 bB;MB}+�MiHv QmiT2`7Q`K2/ #v �HH bvbi2Kb BM � ?B;?2` `�MF2/ +Hmbi2`X �KQM;bi

i?2 bBt KQ/2Hb BM+Hm/2/ BM i?2 ?mK�M 2p�Hm�iBQM- i?2 }`bi }p2 7Q`K � +Hmbi2` rBi?

p2`v bBKBH�` T2`7Q`K�M+2 �++Q`/BM; iQ +`Qr/@bQm`+2/ ?mK�M �bb2bbQ`b- BM+Hm/BM;

i?2 #�b2HBM2- Jq1- `t/R- `t/jJq1- �M/ `t/jX `t/k- QM i?2 Qi?2` ?�M/- Bb

7�` #2?BM/ i?2 Qi?2` KQ/2Hb BM i2`Kb Q7 T2`7Q`K�M+2 �++Q`/BM; iQ ?mK�M Dm/;2b-

T2`7Q`KBM; bB;MB}+�MiHv rQ`b2 i?�M �HH Qi?2` `mMb U�i pI yXy8VX 6m`i?2`KQ`2- ?m@

K�M 2p�Hm�iBQM `2bmHib BM h�#H2 9XRk b?Qr i?�i i?2 iQT }p2 KQ/2Hb �HH �+?B2p2 ?B;?

T2`7Q`K�M+2 QM@T�` rBi? bi�i2@Q7@i?2@�`i BM *?BM2b2 iQ 1M;HBb? JhX

�p;X `�r �p;X z n N

djXk yXReR R-kjk R-ejN #�b2
dRXe yXRk8 R-kek R-e8N Jq1
dRXe yXRRj R-k8d R-edk `t/R
dRXj yXRyN R-kR9 R-8Nj `t/jJq1
dyXk yXydj R-key R-eke `t/j

8jXN −yX8jj R-kkd R-eky `t/k

h�#H2 9XRk, >mK�M 2p�Hm�iBQM `2bmHib 7Q` bvbi2Kb mbBM; .B`2+i �bb2bbK2Mi

9XkXRy JQ/2H AA, 1tT2`i o�HB/�iBQM @ S?�b2 PM2

o2`v `2+2Mi BMp2biB;�iBQMb QM 2p�Hm�iBQM Q7 Jh QmiTmib ?�b T`2b2Mi2/ i?2 Bbbm2b

7`QK +`Qr/@bQm`+2/ ?mK�M 2p�Hm�iBQMb (dd)X h?2 +`Qr/@bQm`+2/ ?mK�M 2p�Hm�iBQM

�+?B2p2/ HQr2` +Q``2H�iBQM iQ 2tT2`i i`�MbH�iQ` `�MFBM;- BM +QKT�`BbQM iQ bi�i2@Q7@

i?2@�`i �miQK�iB+ K2i`B+bX �i i?2 b�K2 iBK2- "G1l ?�b #22M +`BiB+Bb2/ 7Q` MQi

`2~2+iBM; i?2 `2�H BKT`Qp2K2Mi Q7 bi�i2@Q7@i?2@�`i Jh KQ/2Hb 2bT2+B�HHv r?2M bBM@

;H2 `272`2M+2 i`�MbH�iBQM Bb mb2/ BM T`�+iB+2X "G1l ?�b #22M 7�pQm`BM; ǳ#Q`BM;

i`�MbH�iBQMbǴ BMbi2�/ Q7 i?2 BKT`Qp2/ QM2 rBi? ?B;?2` H2tB+�H /Bp2`bBiv �M/ KQ`2
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M�im`�H QmiTmib �++Q`/BM; iQ ?mK�M 2tT2`ib (d3)X �++Q`/BM; iQ i`�MbH�iBQM TQbi

2/BiBM; `2b2�`+?- "G1l +�M ?�p2 �M mT iQ e TQBMi b+Q`2 /`QT 7Q` ?mK�M T`272``2/

i`�MbH�iBQMb (de)X

q2 +�``B2/ Qmi 2tT2`i p�HB/�iBQMb Q7 Qm` Jh KQ/2Hb mbBM; Qm`b2Hp2b- i?2 Jh

2tT2`ib �M/ *?BM2b2 M�iBp2 bT2�F2`bX

q2 b2H2+i ivTB+�H b2Mi2M+2b 7`QK i?2 i2bi /�i� URyyE H2�`MBM; bi2T KQ/2HbV iQ

T`QpB/2 BMbB;?ib BMiQ i?2 FBM/ Q7 2``Q`b K�/2 #v 2�+? KQ/2HX 1p2M i?Qm;? i?2

�miQK�i2/ "G1l K2i`B+ ;Bp2b i?2 #�b2HBM2 KQ/2H � ?B;?2` b+Q`2 kRX8e i?�M i?2

`t/j KQ/2H UkyXd8V- i?2 i`�MbH�iBQM Q7 bQK2 *?BM2b2 Jq1 i2`Kb Bb #2ii2` rBi? i?2

`t/j KQ/2HX 6Q` BMbi�M+2- BM 6B;m`2 9XR8- `t/j Bb i?2 *?BM2b2 /2+QKTQbBiBQM rBi?

H2p2H j- #�b2 Bb i?2 rQ`/ b2[m2M+2 KQ/2H- �M/ b`+f`27 `2T`2b2Mib bQm`+2f`272`2M+2X

h?2 *?BM2b2 Jq1商场 Ub?­M; +?�M;V BM i?2 }`bi b2Mi2M+2 Bb +Q``2+iHv i`�MbH�i2/ �b

K�HH #v `t/j KQ/2H #mi i`�MbH�i2/ �b b?QT #v i?2 #�b2HBM2 rQ`/ b2[m2M+2 KQ/2HX

h?2 Jq1 楼梯间 UHƦm iŨ DB­MV BM i?2 b2+QM/ b2Mi2M+2 Bb +Q``2+iHv i`�MbH�i2/ �b

bi�B`r2HH #v i?2 `t/j KQ/2H r?BH2 i`�MbH�i2/ �b bi�B`b #v #�b2HBM2X 6m`i?2`KQ`2-

i?2 Jq1 近日 UDŢM `ŢV K2�MBM; `2+2MiHv Bb iQi�HHv KBbb2/ Qmi #v i?2 rQ`/ b2[m2M+2

KQ/2H- r?B+? `2bmHib BM � KBbH2�/BM; �K#B;mQmb i`�MbH�iBQM Q7 �M 2p2M H�`;2` +QMi2Mi-

BX2X- /B/ i?2 +?B27 KQp2 iQ a�M 6`�M+Bb+Q Ua6V `2+2MiHv Q` i?Bb r22FX q2 rBHH MQi ;2i

i?Bb +H2�`Hv 7`QK i?2 rQ`/ #�b2 b2[m2M+2 KQ/2H- ?Qr2p2`- i?2 Jq1 近日 UDŢM `ŢV Bb

+Q``2+iHv i`�MbH�i2/ #v i?2 `t/j KQ/2H �M/ i?2 Qp2`�HH K2�MBM; Q7 i?2 b2Mi2M+2 Bb

+H2�` i?�i i?2 +?27 KQp2/ iQ a6 `2+2MiHv �M/ r�b 7QmM/ /2�/ i?Bb r22FX

q2 �HbQ �ii�+? i?2 i`�MbH�iBQMb Q7 i?2b2 irQ b2Mi2M+2b #v 7Qm` Qi?2` KQ/2HbX qBi?

`2;�`/ iQ i?2 }`bi b2Mi2M+2 Jq1b- �HH i?2 7Qm` KQ/2Hb i`�MbH�i2 a�M 6`�M+Bb+Q K�HH

+Q``2+iHv �b `27 �M/ `t/j #2�iBM; #�b2 KQ/2HX AM i2`Kb Q7 i?2 b2+QM/ b2Mi2M+2

Jq1b- #�b2Jq1 �M/ `t/k /`QT Qmi i?2 Jq1 近日 UDŢM `Ţ- `2+2MiHvV �b #�b2

KQ/2H- �M/ �HH i?2 7Qm` KQ/2Hb /`QT Qmi i?2 i`�MbH�iBQM Q7 Jq1 楼梯间 UHƦm iŨ DB­M-

bi�B`r2HHVX

6Q` i?2 �miQK�iB+ �M/ ?mK�M 2p�Hm�iBQM `2bmHib- r?2`2 i?2 /2+QKTQbBiBQM H2p2H

k �+?B2p2/ � bm`T`BbBM;Hv HQr2` b+Q`2 i?�M i?2 Qi?2` H2p2Hb- 2``Q` �M�HvbBb `2p2�H2/
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28 @-@ Year @-@ Old Chef Found Dead at San Francisco Mall 
a 28 @-@ year @-@ old chef who had recently moved to San Francisco was found dead in the stairwell of a local 
mall this week .

rxd3
the 28 @-@ year @-@ old chef was found dead at a San Francisco mall 
a 28 @-@ year @-@ old chef who recently moved to San Francisco has been found dead on a stairwell in a local mall 
this week .

base
the 28 @-@ year @-@ old chef was found dead in a shop in San Francisco 
a 28 @-@ year @-@ old chef who has moved to San Francisco this week was found dead on the stairs of a local mall .

base
MWE

28 @-@ year @-@ old chef was found dead at a San Francisco mall 
a 28 @-@ year @-@ old chef who recently moved to San Francisco was found dead this week at a local mall .

rxd3
MWE

28 @-@ year @-@ old chef was found dead at a San Francisco mall 
a 28 @-@ year @-@ old chef recently moved to San Francisco was found dead this week at a local mall .

rxd1
the 28 @-@ year @-@ old chef was found dead at a San Francisco mall 
a 28 @-@ year @-@ old chef recently moved to San Francisco was found dead in a local shopping mall this week .

rxd2
the 28 @-@ year @-@ old chef was found dead in a San Francisco mall 
a 28 @-@ year @-@ old San Francisco chef was found dead in a local mall this week .

6B;m`2 9XR8, a�KTH2b Q7 i?2 w>@1L Jh QmiTmi �i RyyE H2�`MBM; bi2TbX

�M BKTQ`i�Mi BMbB;?iX q?BH2 H2p2H@R /2+QKTQbBiBQM 2M+Q/2/ i?2 Q`B;BM�H +?�`�+i2`

b2[m2M+2b BMiQ `�/B+�H `2T`2b2Mi�iBQMb- �M/ i?Bb ivTB+�HHv +QMi�BMb b2K�MiB+ �M/ T?Q@

M2iB+ T�`ib Q7 i?2 +?�`�+i2`- H2p2H@j ;Bp2b � /22T2` /2+QKTQbBiBQM Q7 i?2 +?�`�+i2`

bm+? �b i?2 bi`QF2 H2p2H TB2+2b rBi? b2[m2M+2 Q`/2`X AM +QMi`�bi- ?Qr2p2`- H2p2H@k /2@

+QKTQbBiBQM �TT2�`b iQ BMi`Q/m+2 bQK2 BMi2`K2/B�i2 +?�`�+i2`b i?�i KBbH2�/ KQ/2H

H2�`MBM;X h?2b2 BMi2`K2/B�i2 H2p2H +?�`�+i2`b �`2 mbm�HHv +QMbi`m+i2/ 7`QK 72r2`

bi`QF2b i?�M i?2 Q`B;BM�H `QQi +?�`�+i2`- #mi +�M #2 /2+QKTQb2/ 7`QK BiX �b BM 6B;@

m`2 9Xd- 7`QK /2+QKTQbBiBQM H2p2H@k- r2 ;2i M2r +?�`�+i2`b 从 U+ƦM;V �M/ 王 Ur�M;V

`2bT2+iBp2Hv 7`QK 劍 UDB¨M- brQ`/V �M/ 鋒 U7ĚM;- 2/;2fb?�`T TQBMiV- #mi i?2v ?�p2

MQ /B`2+i K2�MBM; 7`QK i?2B` 7�i?2` +?�`�+i2`b- BMbi2�/ K2�MBM; ǳ7`QKǴ �M/ ǳFBM;Ǵ

`2bT2+iBp2HvX

AM bmKK�`v- /2+QKTQbBiBQM H2p2H@k i2M/b iQ ;2M2`�i2 bQK2 BMi2`K2/B�i2 +?�`�+@

i2`b i?�i /Q MQi T`2b2`p2 i?2 K2�MBM; Q7 i?2 Q`B;BM�H `QQi +?�`�+i2`Ƕb `�/B+�H- MQ`

i?Qb2 Q7 i?2 bi`QF2b- #mi `�i?2` bK�HH2` bBx2/ BM/2T2M/2Mi +?�`�+i2`b rBi? 72r2`

bi`QF2b i?�i `2bmHi BM Qi?2` K2�MBM;bX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

9XkXRR JQ/2H AA, 1tT2`i o�HB/�iBQM @ S?�b2 hrQ

AM S?�b2@irQ 2tT2`i p�HB/�iBQM- r2 2ti2M/2/ i?2 b�KTH2 bBx2 Q7 p�HB/�iBQM b2Mi2M+2b-

�M/ `2TQ`i 2p�Hm�iBQM `2bmHib 7`QK ivTB+�H b2Mi2M+2b i?�i `2p2�H i?2 Kmim�H 2M@

?�M+2K2Mi Q7 "BJq1 72�im`2b �M/ Qm` /2+QKTQbBiBQM KQ/2Hb- 2X;X pB� `t/jJq1

U/2+QKTQbBiBQM H2p2H@j rBi? "BJq1 72�im`2bV- BM 6B;m`2 9XReX

6B;m`2 9XRe BM+Hm/2b i?2 b�KTH2 b2Mi2M+2b Q7 bQm`+2- `272`2M+2- �M/ Jh QmiTmibX

q2 mb2 mM/2`HBM2 iQ BM/B+�i2 i?2 #2bi Qp2`�HH i`�MbH�iBQM �i b2Mi2M+2 H2p2H- �M/ mb2

#QH/ +�b2 iQ BM/B+�i2 i?2 +Q``2+iHv i`�MbH�i2/ i2`KbfJq1b ?B;?HB;?i2/ BM +QHQ`2/

7QMiX

h?2 b�KTH2 b2Mi2M+2b 7Q` 2tT2`ibǶ p�HB/�iBQM �`2 i`�MbH�iBQM QmiTmib 7`QK R3yF

H2�`MBM; bi2Tb- BX2X- i?2 KQbi i`�BM2/ i`�MbH�iBQM KQ/2HbX q2 mb2 i?2b2 b�KTH2 b2M@

i2M+2b iQ �+[mB`2 �M BM@/2Ti? pB2r Q7 i?2 2``Q`b K�/2 #v /Bz2`2Mi KQ/2Hb- BX2X- rQ`/

b2[m2M+2 #�b2/ KQ/2Hb BM+Hm/BM; #�b2 �M/ "BJq1 2M?�M+2/ rQ`/ b2[m2M+2 KQ/2Hb

#�b2Y"BJq1- �M/ /2+QKTQbBiBQM KQ/2Hb BM+Hm/BM; `t/Rc `t/kc `t/jc �M/ "BJq1

2M?�M+2/ /2+QKTQbBiBQM KQ/2H `t/jY"BJq1X

6BM/BM;b 7`QK 2tT2`i p�HB/�iBQM S?�b2@irQ p2`B7v i?�i i?2 "BJq1 2M?�M+2/

KQ/2Hb �M/ /2+QKTQbBiBQM KQ/2Hb ;2M2`�i2 #2ii2` i`�MbH�iBQM QmiTmib i?�M rQ`/

b2[m2M+2 #�b2/ bi`QM; #�b2HBM2 KQ/2Hb /2bTBi2 ?�pBM; p2`v bBKBH�` "G1l b+Q`2b-

rBi? i?2 2t+2TiBQM Q7 i?2 `t/k KQ/2HX h?Bb i2HHb mb i?�i 2tT2`i p�HB/�iBQM +�M `2p2�H

BMi2`2biBM; }M/BM;b i?�i +�MMQi #2 `2p2�H2/ #v i?2 "G1l b+Q`2 Q` +`Qr/@bQm`+2/

?mK�M 2p�Hm�iBQMbX q2 2tTH�BM i?Bb BM /2i�BH �b #2HHQrX

a2Mi2M+2 R- ǳ裁定为他杀 U`mH2/ �b � ?QKB+B/2VǴ Bb i`�MbH�i2/ �b ǳ7QmM/ /2�/Ǵ

#v i?2 #�b2HBM2 KQ/2H- r?B+? Qp2`HQQFb i?2 K2�MBM; Q7 i?2 Q`B;BM�H Jq1 ǳ他

杀 U?QKB+B/2VǴX h?2 `2�bQM Bb i?2 rQ`/ ǳ他 U?BKf?2VǴ- r?B+? ?�b �M �K#B;mQmb

K2�MBM; BM i?Bb +QMi2tiX AMbi2�/ Q7 i?2 +QKKQMHv mb2/ K2�MBM; Q7 ǳ?BK Q` ?2Ǵ-

BM i?Bb +QMi2ti- Bi BM/B+�i2b ǳFBHH2/ U杀V #v bQK2#Q/v 2Hb2ǴX �HH i?2 KQ/2Hb 7�BH iQ

+Q``2+iHv i`�MbH�i2 i?Bb �K#B;mQmb Jq1 i2`K- 2t+2Ti 7Q` i?2 `t/jY"BJq1 KQ/2H-

r?B+? bm++2bb7mHHv i`�MbH�i2b Bi BMiQ � K2�MBM; 2[mBp�H2Mi T?`�b2 ǳ+QMpB+i2/ Q7 FBHHBM;

?BKǴ- #mi i?Bb +�MMQi #2 `2~2+i2/ #v M@;`�K K�i+?BM; "G1l b+Q`2b /m2 iQ i?2 mb�;2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

src
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ref

1. the San Francisco Police Department said the death was ruled a homicide and an investigation is 
ongoing .
2. &quot; we are a small team that operates like a close knit family and he will be dearly missed , &quot; 
the spokesperson said .
3. a spokesperson for Sons &amp; Daughters said they were &quot; shocked and devastated &quot; by 
his death . 
3.correction: a spokesperson for Sons &amp; Daughters restaurant said they were &quot; shocked and 
devastated &quot; by Frank’s death .
4. but the victim &apos;s brother says he can &apos;t think of anyone who would want to hurt him , 
saying , &quot; Things were finally going well for him . &quot;

Base

1. the San Francisco police station says he was found dead and is investigating the death case .
2. &quot; we are a small team that looks like a close @-@ knit family and we will miss him deeply , 
&quot; the spokesman said .
3. a spokeswoman for Sons &amp; Daughers said they were &quot; shocked &quot; by Frank &apos;s 
death .
4. but the victim &apos;s brother said he could not think of anyone who would harm him and said , 
&quot; Everything is all right . &quot;

base
MWE

San Francisco police said the death was found to be a death case for him , and is under investigation .
&quot; we are a small team that is as intimate as a family , and we will remember him deeply , &quot; 
the spokesman said .
a Sons &amp; Daughers spokesman said they were &quot; shocked &quot; at Frank &apos;s death .
but the victim &apos;s brother said he couldn &apos;t think of anyone who would want to hurt him and 
said , &quot; It &apos;s all right at last . &quot;

Rxd1

the San Francisco police station said the death was ruled by him and was investigating .
&quot; we are a small team of people who live like a close family , and we will miss him deeply , &quot; 
the spokesman said .
a spokesman at the Sons &amp; Daughers restaurant said they were &quot; shocked &quot; by Frank 
&apos;s death .
but the victim &apos;s brother said he did not know who would want to harm him and said , &quot; It 
&apos;s all right . &quot;

Rxd2

the San Francisco police station is investigating the death toll from a triangle .
&quot; we are a small team of families like the one with the same relationship , and we will miss him 
deeply , &quot; the spokesman said .
a spokesman for the Conversation &amp; amp ; Conversation Restaurant said they were &quot; very 
shocked &quot; by the death of Frank .
but the elder brother said that who would want to have the one who would , &quot; all is well at last . 
&quot;

Rxd3

the San Francisco police station said the death case was ruled by him and is under investigation .
&quot; we are a small group of close @-@ knit families and we will miss him deeply , &quot; the 
spokesman said .
a spokesman for Sons &amp; Dauders said they were &quot; shocked &quot; by Frank &apos;s death .
but the victim &apos;s brother said he could not imagine anyone trying to hurt him and said , &quot; All 
is well . &quot;

rxd3
MWE

San Francisco police said the death was convicted of killing him and was conducting an investigation .
the spokesman said , &quot; We are as close as a family of a small team , we will miss him deeply . 
&quot;
a spokesman for the Sons &amp; Daughers restaurant said they were &quot; shocked &quot; by Frank 
&apos;s death .
but the victim &apos;s brother said he could not think of anyone who would want to harm him , and said 
&quot; everything is better at last . &quot;

6B;m`2 9XRe, a�KTH2b Q7 i?2 w>@1L Jh QmiTmi �i R3yE H2�`MBM; bi2TbX

Q7 /Bz2`2Mi rQ`/b 7`QK i?2 `272`2M+2 i`�MbH�iBQM ǳ`mH2/ � ?QKB+B/2ǴX

a2Mi2M+2 k- i?2 T?`�b2 ǳ相处得像亲密无间的一家人 UQT2`�i2b HBF2 � +HQb2 FMBi

7�KBHvVǴ Bb i`�MbH�i2/ #v i?2 #�b2HBM2 �b ǳi?�i HQQFb HBF2 � +HQb2@FMBi 7�KBHvǴ- r?B+?
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Bb MQi p2`v �++m`�i2X h?2 i`�MbH�iBQMb #v #�b2Y"BJq1- `t/R �M/ `t/jY"BJq1

?�p2 #2ii2` K2�MBM; 2[mBp�H2Mi QmiTmib iQ BMi2`T`2i i?2 Jq1 ǳ相处得 UQT2`�i2b

HBF2- BMbi2�/ Q7 HQQFb HBF2VǴ mbBM; i2`Kb ǳ�b BMiBK�i2 �bǴ- ǳHBp2 HBF2Ǵ- �M/ ǳ�b +HQb2

�bǴX

6Q` b2Mi2M+2 j- i?2 `272`2M+2 i`�MbH�iBQM BM i?2 qJh Qz2`2/ /�i� Bb �+im�HHv

TH�BMHv r`QM;- �M/ r2 +Q``2+i2/ Bi BM i?2 };m`2 T`2b2Mi�iBQM �b ǳ� bTQF2bT2`@

bQM 7Q` aQMb �M/ .�m;?i2`b `2bi�m`�Mi b�B/ i?2v r2`2 b?Q+F2/ �M/ /2p�bi�i2/

#v 6`�MFǶb /2�i?ǴX h?2 #�b2HBM2 KQ/2H bm`T`BbBM;Hv i`�MbH�i2/ i?2 Jq1 ǳ发言

人 UbTQF2bT2`bQMVǴ BMiQ � 72K�H2 ;2M/2` ǳbTQF2brQK�MǴ- 2p2M i?Qm;? Qi?2` KQ/@

2Hb T`Q/m+2 ǳbTQF2bK�MǴX h?2 #�b2HBM2 KQ/2H �HbQ /`QTb Qmi i?2 Jq1 i2`K ǳ餐

馆 U`2bi�m`�MiVǴ- r?BH2 i?2 /2+QKTQbBiBQM KQ/2Hb `t/R- `t/k �M/ `t/jY"BJq1 �HH

i`�MbH�i2 i?Bb i2`K +Q``2+iHvX

6Q` b2Mi2M+2 9- i?2 Jq1 ǳ哥哥 U2H/2` #`Qi?2`VǴ Bb QMHv i`�MbH�i2/ +Q``2+iHv #v

`t/k- �M/ �HH Qi?2` KQ/2Hb i`�MbH�i2 Bi BMiQ ǳ#`Qi?2`ǴX h?2 T?`�b2 ǳ终于好起来了

U}M�HHv ;QBM; r2HH U7Q` ?BKVVǴ Bb i`�MbH�i2/ �b ǳBb �HH `B;?iǴ #v i?2 #�b2HBM2 KQ/2H-

r?B+? /`QTb i?2 K2�MBM; i?�i ǳi?BM;b r2`2 MQi ;QQ/ BM i?2 #2;BMMBM;Ǵ r?B+? Bb

`2~2+i2/ #v Jq1b ǳ终于 U}M�HHvVǴ �M/ ǳ好起来 U;2iiBM; #2ii2`VǴX h?Bb T?`�b2

Bb #2ii2` i`�MbH�i2/ #v #�b2Y"BJq1- `t/k- �M/ `t/jY"BJq1 #v ǳBb �HH `B;?i �i

H�biǴ- ǳBb r2HH �i H�biǴ- �M/ ǳBb #2ii2` �i H�biǴX

AM bmKK�`v, r2 +�M b22 i?2 #�b2HBM2 KQ/2H T2`7Q`Kb KQ`2 TQQ`Hv i?�M Qi?2`

KQ/2Hb BM �HH 7Qm` b�KTH2 b2Mi2M+2bX

q2 �HbQ /Bb+Qp2` i?�i i?2 `t/k KQ/2H �+im�HHv +�M i`�MbH�i2 bQK2 Jq1 i2`Kb

#2ii2` i?�M i?2 #�b2HBM2 KQ/2H 2p2M i?Qm;? Bib Qp2`�HH b2Mi2M+2@H2p2H i`�MbH�iBQM

[m�HBiv Bb HQr2`X 6Q` BMbi�M+2- `t/k i`�MbH�i2b ǳ哥哥 U;Ě ;ĚVǴ +Q``2+iHv BMiQ ǳ2H/2`

#`Qi?2`Ǵ r?B+? Bb i?2 QMHv +Q``2+i i`�MbH�iBQM 7`QK �HH +QKT2iBiQ`bc �M/ Bi �HbQ

i`�MbH�i2b ǳ餐馆 U+­M ;m�MVǴ BMiQ ǳ`2bi�m`�MiǴ +Q``2+iHv mMHBF2 rQ`/ #�b2/ #�b2HBM2

�M/ #�b2Y"BJq1 KQ/2HbX

h?2 `t/jY"BJq1 KQ/2H Bb i?2 #2bi T2`7Q`KBM; KQ/2H- rBi? i?2 `t/R KQ/2H

#2BM; M2ti- �M/ +HQb2Hv 7QHHQr2/ #v #�b2Y"BJq1X h?Bb BM/B+�i2b i?�i #Qi? "BJq1b
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Level-1


禿 (liáng)

(semantic, wood) ๙礷 (phonetic, liáng)

      ๙        阊豠๙

         ๙              阊獣Ԃ๙

ӞӺԉ鏡 ԂԂ鏒Ӟ����ӞӺԉ鏡
…

䱋 (qiáo)

(semantic, wood)๙ 㻊(phonetic, qiáo)

๙          㸗㲙

             ๙                 ॣݗٕݗ

�����������������
… … …

Level-1: 

Level-2: 

Level-3: 
… 

Full-stroke:

6B;m`2 9XRd, *?�`�+i2` /2+QKTQbBiBQM 2t�KTH2b Q7 [B�Q �M/ HB�M;

�M/ +?�`�+i2` /2+QKTQbBiBQM +QMi`B#mi2 iQ i`�MbH�iBQM KQ/2H H2�`MBM;- �M/ i?�i i?2B`

+QK#BM�iBQM +QMi`B#mi2b iQ i`�MbH�iBQM �++m`�+v BM � H�`;2` /2;`22X h?Bb p2`B}2b i?2

�bbmKTiBQM Q7 Qm` K�BM 7Q+mb- BX2X- i?2 B7 i?2 /2+QKTQbBiBQM�HBiv Q7 *?BM2b2 +?�`�+i2`b

?2HTb i?2 rQ`/ K2�MBM; `2T`2b2Mi�iBQM 7Q` Jh i�bF- �M/ B7 Bi �z2+ib i?2 "BJq1

BMi2;`�i2/ LJh H2�`MBM; bi`m+im`2 iQr�`/b KQ`2 �++m`�i2 i`�MbH�iBQM Q7 Jq1bX

Pm` Qi?2` }M/BM;b BM+Hm/2 i?�i i?2 i2biBM; +Q`Tmb M22/b iQ #2 BKT`Qp2/- 2X;X-

b2Mi2M+2 j r?2`2 i?2 Qz2`2/ i2biBM; `272`2M+2 ?�b irQ 2``Q`b, KBbbBM; ǳ`2bi�m`�MiǴ

2MiBiv i`�MbH�iBQMc �M/ 2``Q` i`�MbH�iBQM 7`QK ǳ6`�MF’bǴ BMiQ ǳ?BbǴX h?2 `272`2M+2

Q7 b2Mi2M+2 9 �HbQ ?�b QM2 2``Q` Q7 ǳ#`Qi?2`’’BMbi2�/ Q7 ǳ2H/2` #`Qi?2`ǴX h?Bb BM/B@

+�i2b i?2 Bbbm2b BM i?2 i2biBM; bmBi i?�i qJh Ui?2 �MMm�H qQ`Fb?QT Q7 JhV �M/

Jh +QKKmMBiB2b ?�p2- �M/ i?2 M22/ Q7 ?B;?2` [m�HBiv �Hi2`M�iBp2 i2biBM;@bmBi +`2@

�iBQM- 2X;X `2/m+BM; 2``Q`b �M/ BMi`Q/m+BM; KmHiBTH2 `272`2M+2 b2K�MiB+ 2[mBp�H2Mi

i`�MbH�iBQMbX

�b BM S?�b2@QM2 p�HB/�iBQM- r2 ?�p2 BMi2`2biBM; 2t�KTH2b `2;�`/BM; H2p2H@k /2@

+QKTQbBiBQM- r?2`2 i?2 KBb@H2�/BM; bK�HH2` bBx2/ +?�`�+i2`b +�M #2 ;2M2`�i2/ 7Q`

KQ/2H H2�`MBM;- �b BM 6B;m`2 9XRdX 6Q` BMbi�M+2- 吞 UiɟMV �M/ 冋 UDBǔM;V �`2 T`Q@

/m+2/ BM G2p2H k Q7 +?�`�+i2` 橋 U[B�Q- #`B/;2V- ?Qr2p2` i?2v ?�p2 p2`v /Bz2`2Mi

K2�MBM;b- 7`QK #`B/;2- Q7 ǳbr�HHQrǴ �M/ ǳi?2 7�+2 Q7 � T2`bQM r?2M ?2fb?2 /Q2b MQi

FMQr B7 ?2fb?2 b?�HH H�m;? Q` +`v #v i?2 bBim�iBQM- 2X;X � T2`bQM QT2M ?Bbf?2` KQmi?

�M/ #2+QK2b MmK# �b BM/B+�i2/ #v i?2 T`2b2Mi�iBQM Q7 i?Bb +?�`�+i2`ǴX aBKBH�`Hv-

刅 U+?m­M;V Bb T`Q/m+2/ BM G2p2H k 7`QK +?�`�+i2` 樑 UHB�M;- #2�K- � bi`m+im`�H 2H@

2K2Mi iQ `2bBbi HQ�/bV- ?Qr2p2`- Bi K2�Mb ǳ+mi- rQmM/- i`�mK�Ǵ r?B+? Bb /BbiBM+i

Rke



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

7`QK i?2 K2�MBM; Q7 Bib `QQi +?�`�+i2`X G2p2H j /2+QKTQbBiBQM rBHH 7m`i?2` bTHBi i?Bb

bK�HH2` bBx2/ +?�`�+i2` 刅 U+?m­M;V BMiQ � T�`iB�H b2[m2M+2 rBi? bi`QF2bX

9XkXRk .Bb+mbbBQM

AM i?Bb b2+iBQM- QM2 bi2T 7m`i?2` iQ bi2T@A BM a2+iBQM 9XkX9- r2 BMp2biB;�i2/ p�`vBM;

i?2 H2p2H Q7 *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM 7Q` Jh �M/ �HbQ �//BM; Jq1b BMiQ

LJh- BM+Hm/BM; /2+QKTQb2/ Jq1bX q2 +QM/m+i2/ 2tT2`BK2Mib 7Q` /2+QKTQbBiBQM

H2p2Hb R iQ jX q2 +QM/m+i2/ �miQK�i2/ 2p�Hm�iBQM rBi? i?2 "G1l K2i`B+- +`Qr/

bQm`+2/ ?mK�M 2p�Hm�iBQM rBi? /B`2+i �bb2bbK2Mi U.�V- �b r2HH �b 2tT2`i p�HB/�iBQMbX

Pm` +QM+HmbBQM Bb i?�i i?2 *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM H2p2Hb R �M/ j +�M #2

mb2/ iQ `2T`2b2Mi Q` `2TH�+2 i?2 Q`B;BM�H rQ`/ b2[m2M+2 BM �M Jh i�bF- �M/ i?�i

i?Bb �+?B2p2b bBKBH�` T2`7Q`K�M+2 iQ i?2 Q`B;BM�H rQ`/ b2[m2M+2 KQ/2H BM LJh

�++Q`/BM; iQ "G1l �M/ +`Qr/@bQm`+2/ rQ`F2`b- #mi i?2 2tT2`i p�HB/�iBQM b?Qrb

i?�i /2+QKTQb2/ KQ/2Hb +�M BKT`Qp2 Jq1 i`�MbH�iBQMbX >Qr2p2`- /2+QKTQbBiBQM

H2p2H k Bb MQi bmBi�#H2 iQ `2T`2b2Mi i?2 Q`B;BM�H +?�`�+i2` b2[m2M+2 BM K2�MBM; �i

H2�bi 7Q` JhX q2 H2�p2 Bi iQ 7mim`2 rQ`F iQ 2tTHQ`2 i?2 T2`7Q`K�M+2 Q7 /Bz2`2Mi

/2+QKTQbBiBQM H2p2Hb BM Qi?2` LGS i�bFbX

�MQi?2` }M/BM; 7`QK Qm` 2tT2`BK2Mib Bb i?�i r?BH2 �//BM; #BHBM;m�H Jq1 i2`Kb

+�M #Qi? BM+`2�b2 rQ`/ �M/ /2+QKTQb2/ H2p2H Jh b+Q`2 �++Q`/BM; iQ i?2 �miQK�iB+

K2i`B+ "G1l- i?2 +`Qr/@bQm`+2/ ?mK�M 2p�Hm�iBQM b?Qrb MQ bi�iBbiB+�H bB;MB}+�M+2

#2ir22M i?2KX h?Bb KB;?i #2 /m2 iQ i?2 ?B;? pQHmK2 Q7 i`�BMBM; b2i r2 /2THQv2/- 8

KBHHBQM b2Mi2M+2b- r?B+? +Qp2`b �HH i?2 i2bi b2iX

q2 �HbQ `2TQ`i � /22T �M�HvbBb Q7 i?2 H2�`MBM; bi2Tb- iQ T`QpB/2 KQ`2 BM7Q`K�@

iBQM �#Qmi ?Qr K�Mv H2�`MBM; bi2Tb rBHH bi�`i iQ Qp2`@}i i?2 KQ/2H Q` /2+`2�b2

T2`7Q`K�M+2X q2 bm;;2bi i?�i rBi? 8 KBHHBQM i`�BMBM; b2Mi2M+2b �M/ dYd H�v2`b Q7

2M+Q/2`@/2+Q/2` M2m`�H M2ib- i?2 h`�Mb7Q`K2` KQ/2H #2+QK2b iQQ ~�i BM Bib H2�`MBM;

`�i2 +m`p2 rBi? RyyE H2�`MBM; bi2Tb- �M/ i?Bb �TTHB2b iQ #Qi? Q`B;BM�H rQ`/ b2[m2M+2

KQ/2H �M/ /2+QKTQbBiBQM KQ/2HbX

_2;�`/BM; i?2 /Bz2`2M+2 Q7 2�+? /2+QKTQbBiBQM /2;`22 �M/ i?2 7mHH bi`QF2 b2@

Rkd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

[m2M+2 Q7 Q`B;BM�H +?�`�+i2`b- r2 +�M ?�p2 � HQQF �i QM2 2t�KTH2 BM 6B;X 9Xd- i?2

}`bi +?�`�+i2` 劍 UDB¨MV- r?2`2 i?2 H2p2H@j /2+QKTQbBiBQM QmiTmi b2[m2M+2 Bb ǳ人一

口口人人⺉Ǵ r?BH2 7mHH bi`QF2 Bb HBF2 ǳ丿㇏一丨一丨一丿㇏丿㇏丨亅ǴX hQ `2�+? i?2

7mHH bi`QF2 H2p2H- i?2 /2+QKTQbBiBQM MmK#2` Bb mM+2`i�BM 7Q` /Bz2`2Mi +?�`�+i2`b /m2

iQ i?2B` /Bz2`2Mi H2p2H Q7 +QKTH2tBivX h?2 A.a }H2 i?�i r2 �TTHB2/ BM i?Bb rQ`F 7`QK

i?2 *>Aa1 T`QD2+i HBKBi2/ i?2 /2+QKTQbBiBQM iQ 7mHH bi`QF2 b2[m2M+2bX >Qr2p2`- r2

�BK iQ F22T /2p2HQTBM; i?Bb �bT2+i- �b T�`i Q7 Qm` 7mim`2 `2b2�`+?X

AM bmKK�`v- BM i?Bb b2+iBQM- r2 BMp2biB;�i2/, UBV i?2 /2;`22 iQ r?B+? *?BM2b2

`�/B+�H �M/ bi`QF2 b2[m2M+2b `2T`2b2Mi i?2 Q`B;BM�H rQ`/ �M/ +?�`�+i2` b2[m2M+2b

i?�i i?2v �`2 +QKTQb2/ Q7c UBBV i?2 /Bz2`2M+2 BM T2`7Q`K�M+2 �+?B2p2/ #v 2�+? /2@

+QKTQbBiBQM H2p2H `2;�`/BM; Jq1 i`�MbH�iBQMbc UBBBV i?2 2z2+i Q7 `�/B+�H �M/ bi`QF2

`2T`2b2Mi�iBQMb BM Jq1b 7Q` JhX

GQQFBM; #�+F iQ i?2 Jh +?�HH2M;2b- Qm` ?vTQi?2bBb �M/ `2b2�`+? [m2biBQMb- i?2b2

b2+iBQMb U7`QK 9XkXjV +QMiBMm2/ Qm` TBHQi bim/v BM a2+iBQM 9XR iQ �//`2bb +m``2Mi Jh

+?�HH2M;2b BM a2+iBQM kXj #v BMp2biB;�iBM; i?2 }`bi ?�H7 Q7 Qm` ?vTQi?2bBb ǳJq1b b2i

+?�HH2M;2b 7Q` Jh �M/ BMp2biB;�iBQM BMiQ Jq1b +�M ?2HT BKT`Qp2 Jh 7`QK i`�Mb@

H�iBQM KQ/2HHBM;ǴX 6m`i?2` iQ i?2 TBHQi bim/v- r2 KQp2 QM iQ i?2 BMp2biB;�iBQM Q7

>vX� ǳBM+Hm/BM; H�M;m�;2 bT2+B}+ 72�im`2b iQ �//`2bb bQK2 r2�F TQBMib Q7 2tBbiBM;

K2i?Q/bǴ �M/ >vX# ǳJq1b BM Jh +�M #2 i�+FH2/ �b `�`2 rQ`/b +?�HH2M;2b 7`QK

i?2 bi�iBbiB+�H T2`bT2+iBp2 /m2 iQ i?2B` HQr 7`2[m2M+B2bǴ #v irQ bi2T KQ/2HHBM;X h?2

}`bi bi2T mb2/ *?BM2b2 `�/B+�Hb �b i?2 b2K�MiB+ T�`i Q7 i?2 *?BM2b2 +?�`�+i2` iQ

2M?�M+2 i?2 Jh H2�`MBM; KQ/2H- i?mb iQ #QQbi i?2 i`�MbH�iBQM KQ/2H T2`7Q`K�M+2-

i?2 bi2T irQ /2+QKTQbBiBQM KQ/2Hb i`2�i2/ Jq1b �b `�`2 rQ`/b �M/ HQr 7`2[m2M+v

T?`�b2b #v bTHBiiBM; i?2 *?BM2b2 +?�`�+i2` BMiQ +?�`�+i2` TB2+2b- iQ b22 B7 i?2 +?�`�+@

i2` TB2+2 BM7Q`K�iBQM +�M #2 mb2/ iQ 2biBK�i2 i?2 HQr 7`2[m2M+v Jq1 i`�MbH�iBQMX

6m`i?2`KQ`2- r2 BMi2;`�i2/ i?2 #BHBM;m�H Jq1 i2`Kb 2ti`�+i2/ BM i?2 TBHQi bim/v

BMiQ i?2 /2+QKTQbBiBQM KQ/2Hb BM p�`BQmb /2;`22bX h?2b2 BMp2biB;�iBQMb QM >vX� �M/

>vX# �HbQ �//`2bb2/ ;2M2`�H Jh +?�HH2M;2b BM i?2 �`2�b Q7 PPo rQ`/b- KQ/2H bBx2-

HBM;mBbiB+ �r�`2M2bb �M/ �/2[m�+v Bbbm2b �b BM a2+iBQM kXjX q2 bi`B+iHv 7QHHQr2/ Qm`

Rk3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

`2b2�`+? [m2biBQM A U_Z@AV iQ ǳ/Q HBbiǴ +QMiBMmQmbHv #v p�HB/�iBM; bi�i2@Q7@i?2@�`i

Jq1 BMp2biB;�iBQM KQ/2Hb BM Jh UpB� � TBHQi bim/v BM a2+iBQM 9XRV- /2bB;M Q7 M2r

K2i?Q/b 7Q+mbBM; QM bT2+B}+ H�M;m�;2b UpB� bi2T@A KQ/2H BM a2+iBQM 9XkX9V- �M/ p�H@

B/�iBM; i?2 T`QTQb2/ KQ/2H rBi? [m�MiBi�iBp2 �M/ [m�HBi�iBp2 �M�HvbBb UpB� bi2T@AA

KQ/2H BM a2+iBQM 9XkXeVX

9Xj amKK�`v

AM i?Bb +?�Ti2`- r2 }`bi K�/2 QM2 TBHQi bim/v `2@2t�KBMBM; QM2 Q7 i?2 `2+2Mi KQ/2Hb

BMi2;`�iBM; Jq1b BM Jh mbBM; �Hi2`M�iBp2 H�M;m�;2 T�B`b U:2`K�M@1M;HBb? �M/

*?BM2b2@1M;HBb?V �b r2HH �b � M2r LJh bi`m+im`2- �ii2MiBQM #�b2/ "B_LL- rBi?

� H�`;2 �KQmMi Q7 H�M;m�;2 `2+Qm`b2X q2 7QmM/ i?�i #BHBM;m�H Jq1 2ti`�+iBQM

�M/ BMi2;`�iBQM U"BJq1bV BMiQ i?2 i`�BMBM; +�M BKT`Qp2 i?2 �miQK�iB+ i`�MbH�iBQM

2p�Hm�iBQM "G1l b+Q`2- #mi rBi? HQr2` BM+`2�bBM; `�i2- BM i?Bb ?B;?@`2bQm`+2 �M/

?B;?@T2`7Q`K�M+2 #�b2HBM2 b+2M�`BQ- +QKT�`2/ iQ i?2 HQr2` T2`7Q`K�M+2 #�b2HBM2

mb2/ #v (kjR) QM 1M;HBb?@G�ipB�M �M/ 1M;HBb?@*x2+?X AM �//BiBQM iQ i?Bb }M/BM;- r2

�HbQ +QMi`B#mi2/ � KmHiBHBM;m�H T�`�HH2H Jq1 ;HQbb�`v +�HH2/ JmHiBJq1- +Qp2`BM;

i?2 2t�KBM2/ H�M;m�;2b- :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb?- rBi? j-R8N-kke �M/

R9j-y9k T�B`b Q7 2Mi`B2b `2bT2+iBp2HvX h?Bb Bb � `2H�iBp2Hv H�`;2 �KQmMi Q7 #BHBM;m�H

Jq1 `2bQm`+2 iQ /�i2- r?B+? Bb 2ti`�+i2/ �miQK�iB+�HHv 7`QK � #BHBM;m�H +Q`Tmb

rBi? [m�HBiv +QMi`QH #v }Hi2`BM;- +QMbB/2`BM; i?2 #BHBM;m�H Jq1 r2 7QmM/ #27Q`2,

.1@1L 3yy b2Mi2M+2b �M/ w>@1L x2`QX

�M �M�HvbBb Q7 i?Bb FBM/ Q7 K2i?Q/ i`2�ib Jq1b �b �mtBHB�`v #BHBM;m�H i2`Kb

iQ BKT`Qp2 KQ/2H H2�`MBM; #v 2M?�M+BM; i?2 i`�BMBM; +Q`TmbX q2 �bbmK2 i?Bb Bb

� bBKBH�` �TT`Q�+? iQ i`�MbH�iBQM Q7 `�`2 rQ`/b �M/ PPo rQ`/bX 6Q+mbBM; QM i?2

*?BM2b2 H�M;m�;2- r2 T`QTQb2 iQ /2+QKTQb2 *?BM2b2 +?�`�+i2`b BMiQ `�/B+�Hb r?2`2

i?2 K2�MBM; T`2b2`p�iBQM T�`i `2K�BMb �M/ iQ BMi2;`�i2 i?2 2ti`�+i2/ `�/B+�Hb BMiQ

i?2 M2m`�H M2irQ`F i`�BMBM; bi`m+im`2X q2 2tT2+i i?�i i?Bb BMi2;`�iBQM rBHH BKT`Qp2

i?2 `�`2 rQ`/b �M/ T?`�b2 i`�MbH�iBQM �++m`�+v- ?2M+2 BKT`QpBM; i?2 �/2[m�+v Q7

JhX h?2 bi2T@A 2tT2`BK2Mib BM/22/ T`Q/m+2/ TQbBiBp2 2p�Hm�iBQMb mbBM; � rB/2 `�M;2

RkN



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Q7 K2i`B+b �M/ KmHiB@`272`2M+2 i2bi bmBi2bX

AM i?2 bi2T@AA BMp2biB;�iBQM- r2 7m`i?2` /2+QKTQb2/ i?2 *?BM2b2 +?�`�+i2`b BMiQ

/Bz2`2Mi /2;`22b U}M2@;�BM2/V �M/ 2t�KBM2/ i?2B` +Q``2bTQM/BM; T2`7Q`K�M+2b #v `2@

TH�+BM; i?2 Q`B;BM�H +?�`�+i2` b2[m2M+2b BM L2m`�H Jh H2�`MBM; �M/ i`�MbH�iBM; rBi?

� M2r bi�i2@Q7@i?2@�`i #�b2HBM2 h`�Mb7Q`K2`X q2 �HbQ mb2 i?2 #BHBM;m�H Jq1 i2`Kb

2ti`�+i2/ BM i?2 TBHQi bim/v �b � FMQrH2/;2 72�im`2 #v BMi2;`�iBM; i?2K BMiQ i?2

i`�BMBM; +Q`Tmb BM ai2T@AAX q?BH2 i?2 �miQK�iB+ 2p�Hm�iBQM mbBM; bBM;H2@`272`2M+2/

"G1l �M/ i?2 +`Qr/@bQm`+2/ ?mK�M �bb2bbK2Mi /B/ MQi }M/ � bB;MB}+�Mi /Bz2`2M+2

#2ir22M i?2 /2+QKTQb2/ KQ/2Hb UH2p2H R �M/ jV �M/ i?2 +?�`�+i2` b2[m2M+2 KQ/2Hb-

i?2 2tT2`i p�HB/�iBQM S?�b2@QM2 `2~2+i2/ i?�i i?2 /2+QKTQb2/ KQ/2Hb UH2p2H j �M/

`t/jJq1V BKT`Qp2/ i?2 Jq1 i`�MbH�iBQMbX JQ`2Qp2`- i?2 bi2T@AA BMp2biB;�iBQM

mbBM; +?�`�+i2` TB2+2b BMbi2�/ Q7 +?�`�+i2` b2[m2M+2b T`Q/m+2/ � bK�HH2` MmK#2` Q7

T�`�K2i2`b 7Q` L2m`�H Jh H2�`MBM;- r?B+? Bb KQ`2 bT�+2 2{+B2MiX

Pm` 7m`i?2` 2tT2`i �bb2bbK2Mi S?�b2@irQ rBi? H�`;2` bBx2 b�KTH2 /�i� `2p2�Hb

i?�i i?2 "BJq1 KQ/2Hb �M/ Qm` +?�`�+i2` /2+QKTQbBiBQM KQ/2Hb +�M �+?B2p2 �

Kmim�H 2M?�M+2K2Mi iQ 2�+? Qi?2`- 2X;X ǳ`t/jJq1Ǵ i?2 /2+QKTQbBiBQM H2p2H@j THmb

"BJq1 72�im`2b- #QQbiBM; i?2 i`�MbH�iBM; T2`7Q`K�M+2b Q7 #Qi? Jq1 i2`Kb �M/

i?2 Qp2`�HH b2Mi2M+2 H2p2H �++m`�+v- �b b?QrM BM 6B;m`2 9XReX

AM bmKK�`v- BM i?Bb +?�Ti2`- Qm` TBHQi bim/v �M/ T`QTQb2/ *?BM2b2 +?�`�+i2`

/2+QKTQbBiBQM KQ/2Hb �//`2bb2/ bQK2 Jh Bbbm2b BMi`Q/m+2/ BM a2+iBQM kXj QM Jh

KQ/2HHBM; UPPo �M/ HQr@7`2[m2M+v rQ`/b- KQ/2H bBx2V- HBM;mBbiB+ �r�`2M2bb UJq1b-

*?BM2b2 `�/B+�HbV- �M/ Jh �/2[m�+v- �M/ BMp2biB;�i2/ Qm` ?vTQi?2b2b >vX� UBM+Hm/@

BM; H�M;m�;2 bT2+B}+ 72�im`2b iQ BKT`Qp2 +m``2Mi Jh KQ/2Hb BMp2biB;�iBM; Jq1bV

�M/ >vX# UJq1b BM Jh +�M #2 i�+FH2/ �b � HQr@7`2[m2M+v Q` PPo rQ`/b �M/

T?`�b2b +?�HH2M;2 7`QK � bi�iBbiB+�H T2`bT2+iBp2V- �M/ 2t�+iHv 7QHHQr2/ Qm` _Z@A

T`QTQb2/ ǳiQ /QǴ HBbiX AM i?2 M2ti +?�Ti2`- r2 KQp2 QM iQ Qm` >vX+ ǳBMp2biB;�iBM;

i`�MbH�iBQM [m�HBiv �bb2bbK2Mi UhZ�V HQQFBM; BMiQ Jq1bǴ �M/ i?2 +Q``2bTQM/BM;

_Z@AA ǳiQ /QǴ HBbi- M�K2Hv � +`BiB[m2 QM Jh Bbbm2b rBi? +m``2Mi i2bi b2ib #2BM;

mb2/- +Q`Tmb +`2�iBQM- �M/ M2r hZ� K2i?Q/b rBi? i?2 FMQrH2/;2 �M/ +QKTQM2Mi

Rjy



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Q7 Jq1bX

RjR



*?�Ti2` 8

J�+?BM2 h`�MbH�iBQM Zm�HBiv

�bb2bbK2Mib, GQQFBM; BMiQ

JmHiB@qQ`/ 1tT`2bbBQMb

6QHHQrBM; i?2 H�bi +?�Ti2` bmKK�`v- BM i?Bb +?�Ti2`- r2 /2Hp2 KQ`2 /22THv BMiQ bQK2

Q7 i?2 K�+?BM2 i`�MbH�iBQM UJhV Bbbm2b �M/ +?�HH2M;2b �b /Bb+mbb2/ BM a2+iBQM kXjX q2

7m`i?2` BMp2biB;�i2 i?2 b2+QM/ T�`i Q7 ?vTQi?2b2b- BX2X ǳBMp2biB;�iBQM BMiQ Jq1b +�M

?2HT iQ BKT`Qp2 Jh 7`QK i?2 i`�MbH�iBQM 2p�Hm�iBQM T2`bT2+iBp2Ǵ- �M/ Qm` >vX+ i?�i

ǳ+m``2Mi Jh [m�HBiv �bb2bbK2Mi KQ/2Hb �M/ i2bi bmBi2b ?�p2 /Bb�/p�Mi�;2b �M/ r2

+�M i�+FH2 i?2b2 #v BMi`Q/m+BM; #2ii2` i2bi bmBi2b 7`QK i?2 /�i� b�MBiv TQBMi Q7 pB2r

�M/ i?2 /2bB;M Q7 M2r 2p�Hm�iBQM K2i?Q/QHQ;B2b i?�i /2THQv Jq1b �b BKTQ`i�Mi

72�im`2bǴX h?2b2 rBHH ;mB/2 Qm` 7m`i?2` 2tT2`BK2Mib QM KmHiBHBM;m�H T�`�HH2H +Q`Tmb

+`2�iBQM rBi? Jq1b �MMQi�iBQM- �M/ M2r hZ� K2i?Q/QHQ;v /2bB;M BM+Q`TQ`�iBM;

i?2 FMQrH2/;2 Q7 Jq1b- r?B+? 7QHHQrb Qm` _Z@AA HBbi2/ `2b2�`+? [m2biBQMb, BV

+`BiB[m2 QM hZ�- BBV #2ii2` i2bi bmBi2 +Qp2`BM; HBi2`�im`2 /QK�BM- �M/ BBBV ?mK�M@BM@

i?2@HQQT Jh 2p�Hm�iBQM HQQFBM; BMiQ Jq1bX

q2 }`biHv `2pBbBi i?2 Jh Bbbm2b �M/ +?�HH2M;2b BM i`�MbH�iBQM [m�HBiv �bb2bbK2Mi

UhZ�V �M/ i?2 }M/BM;b 7`QK Qm` QrM 2tT2`BK2Mi�H BMp2biB;�iBQMbX h?2M- #�b2/

QM i?2b2 }M/BM;b- r2 +`2�i2 � KmHiBHBM;m�H +Q`Tmb rBi? Jq1b �MMQi�i2/ BM i?2

Rjk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+Q`Tmb r?B+? Bb +�HH2/ �HT?�Jq1X h?2 +Q`Tmb Bb b2Mi2M+2@#v@b2Mi2M+2 �HB;M2/- �b

r2HH �b Jq1 i2`K �HB;M2/- �+`Qbb /Bz2`2Mi H�M;m�;2bX Pm` K2i?Q/QHQ;v Q7 i?2

+`2�iBQM Q7 �HT?�Jq1 BM � KmHiBHBM;m�H b2iiBM; Bb �HbQ T�`i Q7 i?2 +QMi`B#miBQM

Q7 i?Bb i?2bBb +?�Ti2`X q2 /Bb+mbb i?2 Bbbm2b BM i?2 +m``2Mi bi�i2@Q7@i?2 �`i Jh

KQ/2Hb BM ?�M/HBM; Jq1 `2H�i2/ i`�MbH�iBQMb- `2p2�HBM; i?�i i?2v �`2 7�` 7`QK

�+?B2pBM; ?mK�M U2tT2`iV T�`BivX q2 i?2M +H�bbB7v i?2 2``Q`b BMiQ /Bz2`2Mi +�i2;Q`B2b

2tT2+iBM; i?Bb iQ #2 ?2HT7mH 7Q` 7mim`2 `2b2�`+?2`b 7Q+mbBM; QM 2�+? Q` bQK2 Q7 i?2K

iQ i�+FH2 �b +?�HH2M;2bX �7i2` i?Bb- #�b2/ QM i?2 �HT?�Jq1 +Q`Tmb +`2�i2/- r2 i?2M

BMi`Q/m+2 � M2r Jh 2p�Hm�iBQM K2i?Q/QHQ;v- rBi? i?2 ?mK�M@BM@i?2@HQQT /2bB;M �M/

r2 2t�KBM2 Jq1b BM a2+iBQM 8Xj +�HH2/ >BGJ2J2X q2 ?QT2 i?Bb M2r 2p�Hm�iBQM

K2i?Q/QHQ;v rBHH ?2HT i?2 +QKKmMBiv iQ �+?B2p2 #2ii2` �M/ KQ`2 `2HB�#H2 2p�Hm�iBQM

Q7 Jh bvbi2K QmiTmibX Pm` K2i?Q/QHQ;v Bb T`QTQb2/ #�b2/ QM �M Jh 2p�Hm�iBQM

i�bF- #mi `2b2�`+?2`b +�M BMi2;`�i2 i?Bb KQ/2H BMiQ i?2B` +Q``2bTQM/BM; Qi?2` LGS

i�bFb 2�bBHv- bm+? �b i2ti bmKK�`Bx�iBQM �M/ BK�;2 +�TiBQMBM; 2p�Hm�iBQM- 2i+X

8XR *`BiB[m2 Q7 Jh Abbm2b BM �bb2bbK2Mi J2i?Q/b

AM *?�Ti2` k- a2+iBQM kXj- r2 K2MiBQM2/ i?�i Jh Bb biBHH 7�` 7`QK `2�+?BM; ?mK�M

T�`Biv �M/ i?�i Jh 2p�Hm�iBQM TH�vb QM2 Q7 i?2 +`m+B�H `QH2b BM �/p�M+BM; Bib 7m`@

i?2` /2p2HQTK2Mi (ej)X Jh +?�HH2M;2b BM+Hm/2 B/BQK�iB+ �M/ KmHiBrQ`/ 2tT`2bbBQMb-

�b `2~2+i2/ BM i?2 irQ *?BM2b2@1M;HBb? i`�MbH�iBQM 2t�KTH2b BM a2+iBQM kX9X Jh

2p�Hm�iBQM ?�b � HQM; ?BbiQ`v bBM+2 i?2 #2;BMMBM; Q7 Jh �M/ `2�+?2/ � ?B;? H2p2H

Q7 TQTmH�`Biv BM i?2 aJh �M/ LJh 2`�b rBi? �miQK�iB+ K2i`B+bX h?2b2 K2i`B+b

�`2 Q7i2M #�b2/ QM i2bi bmBi2b mbBM; `272`2M+2 i`�MbH�iBQMb- �M/ i`v iQ BM+Q`TQ`�i2

bvMi�t Q` b2K�MiB+ FMQrH2/;2 BMiQ i?2 2p�Hm�iBQMX PM i?2 QM2 ?�M/- i?2 i2bi bmBi2b

TQTmH�`Hv mb2/ BM qJh b?�`2/ i�bFb Q7i2M +QK2 7`QK i?2 M2rb /QK�BM rBi?Qmi

Km+? p�`B�iBQM- 7Q` BMbi�M+2- rBi?Qmi BM+Hm/BM; i2ti 7`QK i?2 HBi2`�im`2 /QK�BM

(Rjd)X a2+QM/Hv- i?2 i2bi bmBi2b #2BM; mb2/ Q7i2M H�+F HBM;mBbiB+ /`Bp2M �MMQi�iBQMb-

2X;X K2i�T?Q`B+�H �M/ B/BQK�iB+ 2tT`2bbBQMbX h?mb i?2 mb�;2 Q7 i?2b2 i2bi bmBi2b 7Q`

�bb2bbK2Mi BMpQHp2b � H�+F Q7 HBM;mBbiB+ �r�`2M2bb Q` ;mB/�M+2X

Rjj



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

6Q` #2ii2` 2p�Hm�iBQM Q7 bi�i2@Q7@i?2@�`i Jh bvbi2Kb- }`biHv- p�`B2/ /QK�BM /�i�

Bb M22/2/- BM+Hm/BM; HBi2`�im`2 i2ti iQ p2`B7v i?2 Jh KQ/2H [m�HBiv BM i?2 i`�MbH�@

iBQM Q7 B/BQK�iB+ �M/ �K#B;mQmb 2tT`2bbBQMbX a2+QM/Hv- i?2b2 2tT`2bbBQMb b?QmH/

#2 ?B;?HB;?i2/ Q` H�#2HH2/ BM i?2 i2bi bmBi2 bQ i?�i i?2v +�M #2 /2THQv2/ 2�bBHv #v

i?2 2KmH�iQ`b �M/ �bb2bbQ`b iQ T�v �ii2MiBQM iQ i?2b2 +QKTQM2Mib BM i?2 i2bi bmBi2b-

BM �//BiBQM iQ i?2 Qp2`�HH b2Mi2M+2 �M/ b2;K2Mi i`�MbH�iBQM [m�HBiv- BM b+Q`BM; �M/

`�MFBM; i?2 bvbi2KbX L2Bi?2` Q7 i?2b2 irQ �bT2+ib �`2 �+?B2p2/ #v +m``2Mi `2b2�`+?

�M/ T`�+iB+2X

6`QK i?2 2tT2`BK2Mi�H BMp2biB;�iBQMb i?�i r2 +�``B2/ Qmi BM Qm` KQ/2HHBM; 2p�H@

m�iBQMb BM i?2 H�bi +?�Ti2` BM a2+iBQMb 9XR �M/ 9XkXj- r2 �HbQ Q#b2`p2 i?�i i?2 +m``2Mi

TQTmH�` T`�+iB+2 BM Jh KQ/2H 2p�Hm�iBQM Bb i?�i i?2v �`2 QMHv /2THQv2/ QM M2rb

/QK�BM i2bi bmBi2b �M/ i?2 TQTmH�` 2p�Hm�iBQM K2i`B+b U"G1l- G1SP_- "11_-

*?�`�+h1_V QMHv ;2M2`�i2 �M Qp2`�HH b+Q`2b 7Q` Jh bvbi2Kb- #�b2/ QM /Bz2`2Mi 7�+@

iQ`b- 2X;X M@;`�K K�i+?BM; Q` i`vBM; iQ +�Tim`2 rQ`/ Q`/2` Bbbm2b- rBi?Qmi /2i�BH2/

2``Q` +H�bbB}+�iBQMb 7Q` i?2 2p�Hm�i2/ bvbi2KbX Ai rQmH/ ?2HT Jh `2b2�`+?2`b iQ }M/

Qmi 2t�+iHv r?�i Bbbm2b 2tBbi BM i?2B` KQ/2Hb- �M/ mb2 i?2 2p�Hm�iBQM `2bmHib �b �

;mB/2 iQ /2i2`KBM2 i?2 M2ti bi2TbX h?mb- Bi Bb ?B;?Hv TH�mbB#H2 iQ +`2�i2 � +Q``2@

bTQM/BM; 2p�Hm�iBQM K2i?Q/QHQ;v i?�i T`Q/m+2b 2``Q` +�i2;Q`Bb�iBQMb BM �//BiBQM iQ

[m�MiBi�iBp2 b+Q`2bX

�MQi?2` Bbbm2 �b r2 /Bb+mbb2/ T`2pBQmbHv- Bb i?�i �miQK�iB+ K2i`B+b i2M/ iQ ;Bp2

?B;?2` b+Q`2b iQ ǳb22KBM;Hv ~m2Mi i`�MbH�iBQMbǴ r?B+? ?�p2 KQ`2 M@;`�K K�i+?BM;

iQ `272`2M+2 i`�MbH�iBQMb rBi?Qmi `2~2+iBM; r?2i?2` i?2 B/BQK�iB+ �M/ �K#B;mQmb

2tT`2bbBQMb �`2 +Q``2+iHv BMi2`T`2i2/ BM K2�MBM; 2[mBp�H2M+2X h?mb- � +Q`Tmb rBi?

�K#B;mQmb 2tT`2bbBQM �MMQi�iBQM rQmH/ ?2HT �bb2bbQ`b HQQF BMiQ i?Bb bBim�iBQMX 6Q`

BMbi�M+2- i?2 M@;`�K K�i+? b+Q`2b +�M #2 p2`v ?B;? #mi ?�p2 � iQi�HHv QTTQbBi2

K2�MBM; iQ i?2 bQm`+2 Q` `272`2M+2 i2tiX

>Qr2p2`- r2 `2�HBb2 i?�i i?2`2 Bb BM 7�+i � H�+F Q7 � +Q``2bTQM/BM; +Q`Tmb 7Q` i?Bb-

2bT2+B�HHv- � i2bi bmBi2 i?�i ?�b Jq1b �MMQi�i2/ BM � #BHBM;m�H b2iiBM;- MQi iQ b�v

KmHiBHBM;m�HX

Rj9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

8Xk �HT?�Jq1, � JmHiBHBM;m�H *Q`Tmb rBi? Jq1b

6QHHQrBM; i?2 +`BiB[m2 Q7 H�bi b2+iBQM- BM i?Bb b2+iBQM- r2 /2b+`B#2 ?Qr � KmHiBHBM;m�H

T�`�HH2H +Q`Tmb rBi? Jq1 �MMQi�iBQMb r�b +QMbi`m+i2/ iQ BMp2biB;�i2 i?2 T2`7Q`@

K�M+2 Q7 /Bz2`2Mi LJh KQ/2Hb QM Jq1 `2H�i2/ +QMi2MiX

8XkXR JQiBp�iBQMb

JmHiB@rQ`/ 1tT`2bbBQMb UJq1bV ?�p2 HQM; #22M Q7 BMi2`2bi iQ #Qi? M�im`�H H�M@

;m�;2 T`Q+2bbBM; ULGSV `2b2�`+?2`b �M/ HBM;mBbib (kj8)- (8j)- (kk8)X h?2 �miQK�iB+

T`Q+2bbBM; Q7 Jq1b ?�b TQb2/ bB;MB}+�Mi +?�HH2M;2b 7Q` bQK2 i�bFb BM +QKTmi�@

iBQM�H HBM;mBbiB+b U*GV- bm+? �b rQ`/ b2Mb2 /Bb�K#B;m�iBQM Uqa.V- T�`bBM; �M/ U�m@

iQK�i2/V i`�MbH�iBQM (R8k)- (k8)- (k93)- (Red)- (RyN)- r?B+? Bb p2`B}2/ #v Qm` QrM LJh

2tT2`BK2Mib BM i?2 H�bi +?�Ti2` �b r2HH �b BM *?�Ti2` k rBi? 2t�KTH2 b2Mi2M+2b i?�i

?�p2 Jq1b �b � +?�HH2M;2 Ua2+iBQM kX9VX h?Bb Bb +�mb2/ #v #Qi? i?2 p�`B2iv �M/

i?2 `B+?M2bb Q7 Jq1b �b i?2v �`2 mb2/ BM H�M;m�;2X >Qr2p2`- �b MQi2/ #v Qi?2`

LGS `2b2�`+?2`b 7Q` 2t�KTH2 BM (8j)- i?2`2 Bb � H�+F Q7 #BHBM;m�H Q` 2p2M KmHiBHBM;m�H

T�`�HH2H +Q`TQ`� rBi? Jq1 �MMQi�iBQMb �p�BH�#H2 7Q` +`Qbb@HBM;m�H LGS `2b2�`+? �M/

7Q` /QrMbi`2�K �TTHB+�iBQMb bm+? �b K�+?BM2 i`�MbH�iBQM UJhV �M/ Bib 2p�Hm�iBQM

(RkN- RyN)X

q2 ?�p2 BMi`Q/m+2/ i?2 /2}MBiBQM Q7 Jq1b BM *?�Ti2` R Ua2+iBQM RX9V �M/ i?2

rQ`FBM; /2}MBiBQM Q7 Jq1b 7Q` Qm` Jh 2tT2`BK2Mib BM i?2 #2;BMMBM; Q7 *?�Ti2` 9-

�M/ BM i?Bb b2+iBQM- r2 BMi`Q/m+2 � bm#@+�i2;Q`v Q7 Jq1 `2b2�`+?- M�K2Hv ǳp2`#�H

Jq1b UpJq1bVǴ 7Q` Qm` +Q`Tmb +`2�iBQMX

h?2 rQ`FBM; /2}MBiBQM Q7 pJq1b r�b BMi`Q/m+2/ #v S�_a1J1 b?�`2/ i�bF QM

pJq1 B/2MiB}+�iBQM �M/ /Bb+Qp2`v i?�i ?�b #22M Q`;�MBb2/ �HKQbi 2�+? v2�` bBM+2

kyRd (R3y- kyy)X Ai Bb /2}M2/ �b 7QHHQrBM;, � pJq1 ?�b � p2`# �b i?2 ?2�/ Q7 i?2

bim/B2/ Jq1 i2`K �M/ 7mM+iBQMb �b � p2`#�H T?`�b2- rBi? 2t�KTH2b bm+? �b ǳFB+F

i?2 #m+F2iǴX q2 �HbQ ?�p2 KQ`2 2t�KTH2b 7`QK Qm` +Q`Tmb +`2�iBQM bQK2 Q7 r?B+?

rBHH #2 2tTH�BM2/ BM a2+iBQM 8XkX9 BM+Hm/BM; ǳ+miiBM; +�T2`bǴ �M/ ǳU#22`V ;QM2 iQ ?Bb

?2�/Ǵ- 2i+X

Rj8



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

AM i?2 rQ`F `2TQ`i2/ ?2`2- iQ BKT`Qp2 Qm` 2p�Hm�iBQM Q7 Jh bvbi2Kb �b r2HH �b

7�+BHBi�i2 KmHiBHBM;m�H Jq1 `2b2�`+?- r2 T`2b2Mi i?2 +QMbi`m+iBQM Q7 � KmHiBHBM;m�H

+Q`Tmb rBi? pJq1 �MMQi�iBQMb �b � }`bi bi2T- BM+Hm/BM; 1M;HBb?@*?BM2b2- 1M;HBb?@

:2`K�M- 1M;HBb?@SQHBb? �M/ 1M;HBb?@Ai�HB�M H�M;m�;2 T�B`bX q2 bi�`i2/ rBi? i?2

b�K2 bQm`+2 KQMQHBM;m�H +Q`Tmb BM 1M;HBb? rBi? Bib pJq1 i�;b 7`QK i?2 b?�`2/

i�bF �{HB�i2/ rBi? i?2 aA:G1s@Jq1 rQ`Fb?QT BM kyR3 (kdN- kkd)X a2p2`�H bi�i2@

Q7@i?2@�`i UaPh�V Jh KQ/2Hb r2`2 mb2/ iQ T2`7Q`K �M �miQK�i2/ i`�MbH�iBQM- �M/

i?2M ?mK�M TQbi@2/BiBM; �M/ �MMQi�iBQM 7Q` i?2 i�`;2i H�M;m�;2b r�b +QM/m+i2/

rBi? +`Qbb@p�HB/�iBQM iQ 2Mbm`2 i?2 [m�HBiv- BX2X- rBi? 2�+? b2Mi2M+2 `2+2BpBM; TQbi@

2/BiBM; �M/ K�Mm�H `2+?2+FBM; #v �i H2�bi irQ T2QTH2X

AM Q`/2` iQ ;2i /22T2` BMbB;?ib BMiQ i?2 /B{+mHiB2b Q7 T`Q+2bbBM; Jq1b r2 +�``B2/

Qmi � +�i2;Q`Bb�iBQM Q7 i?2 2``Q`b K�/2 #v JhKQ/2Hb r?2M T`Q+2bbBM; Jq1bX 6`QK

i?Bb r2 +QM+Hm/2 i?�i +m``2Mi bi�i2@Q7@i?2@�`i Jh KQ/2Hb �`2 7�` 7`QK `2�+?BM; T�`Biv

rBi? ?mK�M 2tT2`ib BM i2`Kb Q7 i`�MbH�iBQM T2`7Q`K�M+2- 2bT2+B�HHv QM B/BQK�iB+

Jq1b- �M/ 2p2M 7Q` b2Mi2M+2 H2p2H i`�MbH�iBQM- �Hi?Qm;? bQK2 `2b2�`+?2`b bQK2iBK2b

+H�BK Qi?2`rBb2 (k3N- RRN)X

� #`B27 ;mB/2 iQ i?2 b2+iBQMb i?�i 7QHHQr Bb #2HQrX AM i?2 M2ti b2+iBQM U8XkXkV

r2 T`2b2Mi `2H�i2/ rQ`F �M/ i?2M /2i�BH i?2 +Q`Tmb T`2T�`�iBQM bi�;2b BM+Hm/BM;

b2H2+iBQM Q7 Jh KQ/2Hb �M/ i?2 `2bmHiBM; �HT?�Jq1 BM a2+iBQM 8XkXjX q2 i?2M

HQQF �i p�`BQmb Bbbm2b i?�i Jh ?�b rBi? `2;�`/ iQ Jq1b BM a2+iBQM 8XkX9- 7QHHQr2/

#v � #`Q�/2` /Bb+mbbBQM b2+iBQM U8XkX8VX

h?2 2``Q` �M�HvbBb �M/ /Bb+mbbBQM Q7 Jh KQ/2Hb QM Jq1b QM+2 �;�BM `2~2+ib �M/

p2`B}2b QM2 Q7 Qm` ?vTQi?2bBb i?�i ǳJq1b b2i +?�HH2M;2b 7Q` Jh �M/ BMp2biB;�iBQM

BMiQ Jq1b +�M ?2HT BKT`Qp2 Jh 7`QK #Qi? i`�MbH�iBQM KQ/2HHBM; �M/ i`�MbH�iBQM

2p�Hm�iBQM T2`bT2+iBp2bǴX 6m`i?2`KQ`2- i?2 �HT?�Jq1KmHiBHBM;m�H T�`�HH2H +Q`TQ`�

rBHH b2`p2 �b � i2bi #2/ 7Q` Qm` M2r Jh 2p�Hm�iBQM K2i?Q/ i?�i r2 rBHH T`QTQb2 iQ

�//`2bb i?2 >vX+ ǳUBM #`B27V +m``2Mi Jh [m�HBiv i2bi bmBi2b ?�p2 /Bb�/p�Mi�;2b �M/

r2 +�M i�+FH2 i?2b2 #v BMi`Q/m+BM; #2ii2` i2bi bmBi2b �M/ /2THQvBM; � M2r 2p�Hm�iBQM

K2i?Q/ i�FBM; Jq1b BMiQ �++QmMiǴX �M/ i?2b2 bi`B+iHv 7QHHQr i?2 kM/ �M/ j`/ i�bF

Rje



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

HBbib BM Qm` _Z@AAX

8XkXk _2H�i2/ qQ`F QM *Q`Tmb *QMbi`m+iBQM

h?2`2 �`2 � MmK#2` Q7 Tm#HBb?2/ bim/B2b r?B+? 7Q+mb QM i?2 +`2�iBQM Q7 KQMQHBM;m�H

+Q`TQ`� rBi? pJq1 �MMQi�iBQMb- bm+? �b i?2 S�_a1J1 b?�`2/ i�bF +Q`TQ`� (kjN-

kkd- kj3)X h?2 kyRd 2/BiBQM Q7 i?Bb i�bF BM+Hm/2/ R3 1m`QT2�M H�M;m�;2b- �M/ i?2

kyky 2/BiBQM Q7 i?2 i�bF +Qp2`b R9 H�M;m�;2b BM+Hm/BM; *?BM2b2- >BM/B- �M/ hm`FBb?

�b MQM@1m`QT2�M H�M;m�;2bX (kde) T`2T�`2/ � K�Mm�H �MMQi�iBQM Q7 � >mM;�`B�M

+Q`Tmb rBi? GB;?i o2`# *QMbi`m+iBQMb UGo*bV �M/ BM/B+�i2/ Bib mb�#BHBiv 7Q` K�@

+?BM2 i`�MbH�iBQM �M/ BM7Q`K�iBQM 2ti`�+iBQMX aQK2 rQ`F 7`QK KQMQHBM;m�H 1M;HBb?

+Q`TQ`� BM+Hm/2b i?2 Jq1 �r�`2 ǳ1M;HBb? .2T2M/2M+v *Q`TmbǴ 7`QK i?2 GBM;mBb@

iB+ .�i� *QMbQ`iBmK UG.*kyRdhyRV- r?B+? +Qp2`b +QKTQmM/ rQ`/b mb2/ iQ i`�BM

T�`bBM; KQ/2Hb- �M/ qBFB8y #v (kdd)- r?B+? +QMbBbib Q7 8y qBFBT2/B� �`iB+H2b U9-j8y

b2Mi2M+2bV rBi? i?2 �MMQi�iBQM Q7 Jq1b U+QKTQmM/- p2`#@T�`iB+H2 +QMbi`m+iBQMb-

B/BQK- GB;?i p2`# +QMbi`m+iBQM- KmHiB@rQ`/ p2`#bV �M/ M�K2/ 2MiBiB2b US1_- GP*-

P_: �M/ JAa*VX �HbQ `2H�i2/ iQ i?Bb �`2 1M;HBb? Jq1b 7`QK ǳr2# `2pB2r /�i�Ǵ #v

(k9R) i?�i +Qp2`b MQmM- p2`# �M/ T`2TQbBiBQM bmT2`@b2Mb2b �M/ 1M;HBb? p2`#�H Jq1b

7`QK (kdN) �M/ (Rjj) i?�i +Qp2`b S�_a1J1 b?�`2/ i�bF /2}M2/ pJq1 +�i2;Q`B2bX

>Qr2p2`- �HH i?2b2 rQ`Fb r2`2 T2`7Q`K2/ BM KQMQHBM;m�H b2iiBM;b- BM/2T2M/2MiHv

#v /Bz2`2Mi H�M;m�;2 bT2�F2`b rBi?Qmi �Mv #BHBM;m�H �HB;MK2MiX h?2b2 +Q`TQ`� �`2

?2HT7mH 7Q` KQMQHBM;m�H Jq1 `2b2�`+? �M/ i�bFb bm+? �b /Bb+Qp2`v Q` B/2MiB}+�@

iBQM- ?Qr2p2` Bi rQmH/ #2 /B{+mHi iQ mb2 i?2b2 +Q`TQ`� 7Q` #BHBM;m�H Q` KmHiBHBM;m�H

`2b2�`+? bm+? �b Jh Q` +`Qbb@HBM;m�H BM7Q`K�iBQM 2ti`�+iBQMX

h?2 rQ`F KQbi `2H�i2/ iQ i?�i T`2b2Mi2/ BM i?Bb i?2bBb Bb 7`QK (kd8)- r?Q +`2�i2/

�M 1M;HBb?@>mM;�`B�M T�`�HH2H +Q`Tmb rBi? �MMQi�iBQMb 7Q` HB;?i p2`# +QMbi`m+iBQMb

UGo*bVX � iQi�H Q7 dyj Go*b 7Q` >mM;�`B�M �M/ dkd 7Q` 1M;HBb? r2`2 �MMQi�i2/

BM i?Bb rQ`F- �M/ � +QKT�`BbQM #2ir22M 1M;HBb? �M/ >mM;�`B�M /�i� r�b +�``B2/

QmiX >Qr2p2`- i?2 rQ`F /B/ MQi +Qp2` Qi?2` ivT2b Q7 pJq1b- 7Q` BMbi�M+2 BM?2`@

2MiHv �/TQbBiBQM�H p2`#b- p2`#�H B/BQKb- Q` p2`#@T�`iB+H2 +QMbi`m+iBQMb- �M/ Bi r�b

Rjd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

MQi 2ti2M/2/ iQ �Mv Qi?2` H�M;m�;2 T�B`bX AM Qm` rQ`F- r2 �MMQi�i2 BM � KmHiB@

HBM;m�H b2iiBM; BM+Hm/BM; 7�` /Bbi�M+2 H�M;m�;2b bm+? �b 1M;HBb?- :2`K�M- SQHBb?-

Ai�HB�M �M/ *?BM2b2- BM �//BiBQM iQ i?2 2ti2MbBQM Q7 pJq1 +�i2;Q`B2bX AM Qm` TB@

HQi bim/v T`2b2Mi2/ BM a2+iBQM 9XR (RyN)- r2 T2`7Q`K2/ �M �miQK�iB+ +QMbi`m+iBQM

Q7 #BHBM;m�H Jq1 i2`Kb #�b2/ QM � T�`�HH2H +Q`Tmb- BM i?Bb +�b2 1M;HBb?@*?BM2b2

�M/ 1M;HBb?@:2`K�M `272``2/ iQ �b JmHiBJq1X q2 }`bi +QM/m+i2/ �miQK�i2/ 2t@

i`�+iBQM Q7 KQMQHBM;m�H Jq1b #�b2/ QM T�`i@Q7@bT22+? USPaV T�ii2`Mb �M/ i?2M

�HB;M2/ i?2 irQ bB/2 KQMQHBM;m�H Jq1b BMiQ #BHBM;m�H i2`Kb #�b2/ QM bi�iBbiB+�H

H2tB+�H i`�MbH�iBQM T`Q#�#BHBivX >Qr2p2`- /m2 iQ i?2 �miQK�i2/ T`Q+2/m`2- i?2 2t@

i`�+i2/ #BHBM;m�H ǳJq1 i2`KbǴ +QMi�BM MQi QMHv Jq1b #mi �HbQ MQ`K�H T?`�b2bX

S�`i Q7 i?2 `2�bQM 7Q` i?Bb Bb /m2 iQ i?2 SPa T�ii2`M /2bB;M r?B+? Bb � +?�HH2M;BM;

i�bF 7Q` 2�+? H�M;m�;2 �M/ M22/b iQ #2 7m`i?2` `2}M2/ (k93)- (kjR)- (RyN)X

aBKBH�`Hv QM i?2 mb2 Q7 SPa T�ii2`Mb- (3R) +�``B2/ Qmi �M 2tT2`BK2Mi�H BMp2biB@

;�iBQM BMiQ KmHiBHBM;m�H +QHHQ+�iBQM 2ti`�+iBQM #�b2/ QM 1M;HBb? iQ aT�MBb? �M/ iQ

SQ`im;m2b2X "Qi? #BHBM;m�H rQ`/ 2K#2//BM; �M/ #BHBM;m�H i`�MbH�iBQM /B+iBQM�`B2b

U?�M/+`�7i2/ �M/ bi�iBbiB+�HV r2`2 �TTHB2/ �b r2HH iQ bQK2 +QKT�`�#H2 +Q`TQ`�X h?2

2ti`�+iBQM r�b #�b2/ QM }p2 /Bz2`2Mi bvMi�+iB+ T�ii2`Mb, �/D2+iBp2@MQmM- MQmM@MQmM-

p2`#@Q#D2+i- p2`#@bm#D2+i- �M/ p2`#@�/p2`#X

�MQi?2` `2bi`B+iBQM 7`QK #Qi? Qm` TBHQi bim/v rQ`F BM a2+iBQM 9XR (RyN) �M/ (3R)

Bb i?�i i?2 SPa T�ii2`Mb r2 mb2/ �b r2HH �b #v (3R) +�M QMHv 2ti`�+i +QMiBMmQmb

Jq1b H2�pBM; /Bb+QMiBMmQmb Jq1b �b � iQTB+ 7Q` 7mim`2 TQbbB#H2 2tTHQ`�iBQMX Pm`

�HT?�Jq1 +Q`Tmb- ?Qr2p2`- BM+Hm/2b #Qi? +QMiBMmQmb �M/ /Bb+QMiBMmQmb Jq1bX

8XkXj �HT?�Jq1 *Q`Tmb *QMbi`m+iBQM

q2 MQr /2b+`B#2 Qm` +Q`Tmb T`2T�`�iBQM K2i?Q/- b2H2+iBQM Q7 i?2 Jh KQ/2Hb mb2/

BM Qm` BMp2biB;�iBQM- �M/ i?2 QT2M@bQm`+2 +Q`Tmb �HT?�Jq1X

Rj3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

S`2T�`�iBQMb �M/ qQ`F~Qr

hQ +QMbi`m+i � r2HH �HB;M2/ KmHiBHBM;m�H T�`�HH2H +Q`Tmb- Qm` �TT`Q�+? Bb iQ i�F2 �

KQMQHBM;m�H +Q`Tmb 7`QK i?2 S�_a1J1 pJq1 /Bb+Qp2`v �M/ B/2MiB}+�iBQM b?�`2/

i�bF �b Qm` `QQi +Q`TmbX Pm` `�iBQM�H2 Bb i?�i i?Bb b?�`2/ i�bF Bb r2HH 2bi�#HBb?2/ �M/

Bib T`Q+2bb Q7 i�;;BM; �M/ +�i2;Q`Bb�iBQM Bb +H2�`X 6m`i?2`KQ`2- �b r2 TH�M iQ 2ti2M/

i?2 Jq1 +�i2;Q`B2b BM 7mim`2- r2 2M`B+? i?2 S�_a1J1 b?�`2/ i�bF +Q`Tmb rBi?

TQi2MiB�H 7Q` Qi?2` /QrMbi`2�K `2b2�`+? �M/ �TTHB+�iBQMb- BM+Hm/BM; #BHBM;m�H �M/

KmHiBHBM;m�H LGS KQ/2HbX h?2 1M;HBb? +Q`Tmb (kdN) r2 mb2/ 7`QK i?2 S�_a1J1

b?�`2/ i�bF UoRXRV 7QHHQrb i?2 �MMQi�iBQM ;mB/2HBM2b ?�pBM; � #`Q�/ `�M;2 Q7 pJq1

+�i2;Q`B2b i�;;2/X h?2b2 BM+Hm/2 BM?2`2MiHv �/TQbBiBQM�H p2`#b UA�oV- HB;?i p2`# +QM@

bi`m+iBQMb UGo*X+�mb2 �M/ Go*X7mHHV- KmHiB@p2`# +QMbi`m+iBQMb UJo*V- p2`#�H B/BQKb

UoA.V- �M/ p2`#@T�`iB+H2 +QMbi`m+iBQMb UoS*Xb2KB �M/ oS*X7mHHVX h?2 S�_a1J1

1M;HBb? +Q`Tmb Bb 7`QK i?2 lMBp2`b�H .2T2M/2M+B2b 1M;HBb? i`22#�MFb R BM+Hm/BM; 1M@

;HBb? q2# h`22#�MF- GBM1a S�`�HH2H h`22#�MF- �M/ S�`�HH2H lMBp2`b�H .2T2M/2M+B2b

i`22#�MFbX

h?2 1M;HBb? +Q`Tmb +QMi�BMb b2Mi2M+2b 7`QK b2p2`�H /Bz2`2Mi iQTB+b- bm+? �b M2rb-

HBi2`�im`2- �M/ Ah /Q+mK2MibX 6Q` i?2 Ah /Q+mK2Mi /QK�BM- pJq1b �`2 mbm�HHv

2�bB2` Q` KQ`2 bi`�B;?i7Q`r�`/ iQ i`�MbH�i2- rBi? � ?B;? +?�M+2 Q7 `2T2iBiBQM- 2X;X

ǳ�TTHv }Hi2`Ǵ �M/ ǳ#�b2/ QMǴX 6Q` i?2 HBi2`�im`2 �MMQi�iBQMb- i?2 pJq1b BM+Hm/2

`B+?2` b�KTH2b rBi? K�Mv B/BQK�iB+ Q` K2i�T?Q` 2tT`2bbBQMb- bm+? �b ǳ+miiBM; +�@

T2`bǴ �M/ ǳ;QM2 bHB;?iHv iQ bQK2QM2Ƕb ?2�/Ǵ i?�i +�mb2 Jh +?�HH2M;2bX

6B;m`2 8XR b?Qrb Qm` rQ`F~QrX h?Bb }`bi mb2b Jh KQ/2Hb iQ T2`7Q`K �miQK�i2/

i`�MbH�iBQM 7Q` i?2 i�`;2i H�M;m�;2 /B`2+iBQM- i?2M ?mK�M TQbi 2/BiBM; Q7 i?2 QmiTmi

?vTQi?2b2b rBi? �MMQi�iBQM Q7 i?2 +Q``2bTQM/BM; i�`;2i bB/2 pJq1b r?B+? �`2

�HB;M2/ rBi? i?2 bQm`+2 1M;HBb? QM2bX 6BM�HHv- iQ �pQB/ ?mK�M BMi`Q/m+2/ 2``Q`b-

r2 �TTHv � +`Qbb p�HB/�iBQM bi`�i2;v- r?2`2 2�+? b2Mi2M+2 `2+2Bp2b �i H2�bi � b2+QM/

T2`bQMǶb [m�HBiv +?2+FBM; �7i2` i?2 }`bi TQbi@2/BiBM;X h�;;BM; 2``Q`b �`2 KQ`2 HBF2Hv

iQ Q++m` B7 QMHv QM2 ?mK�M ?�b b22M 2�+? b2Mi2M+2 �M/ r2 /Bb+mbb bQK2 2``Q` b�KTH2b

R?iiT,ffmMBp2`b�H/2T2M/2M+B2bXQ`;f
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

7`QK 1M;HBb? bQm`+2 +Q`TQ`� BM H�i2` b2+iBQMbX

MT compare four 
systems

Post-Editing of machine 
output sentences

Annotate target MWEs Second round recheck 
from different person

We selected DeepL as 
our final MT output 

engine

Ensure fluency and 
adequacy, also paying 

attention to MWEs

The source and target 
MWEs are bilingual well 
aligned and annotated

To reduce human 
introduced / ignored 

translation errors

Top: corpora-flow; Middle: work-flow; Bottom: tools and techniques

post-edited

zh/pl/de/es…

Annotated

MWEs

Validated

Targets

Parseme

English

target

languages

6B;m`2 8XR, qQ`F~Qr iQ T`2T�`2 i?2 �HT?�Jq1 +Q`TmbX

Jh JQ/2H a2H2+iBQM

q2 i2bi2/ � MmK#2` Q7 2t�KTH2 b2Mi2M+2b 7`QK i?2 1M;HBb? i2bi b2i iQ +QKT�`2

bi�i2@Q7@i?2@�`i Jh 7`QK JB+`QbQ7i "BM; (9d)- :QQ;H2Jh (kdj)- "�B/m 6�MvB (kek)-

�M/ .22TGk- �b BM 6B;m`2 8XkX q2 BHHmbi`�i2 i?2 +QKT�`�iBp2 T2`7Q`K�M+2b rBi?

irQ rQ`F2/ 2t�KTH2 i`�MbH�iBQMbX �b � }`bi 2t�KTH2 b2Mi2M+2- :QQ;H2Jh �M/ "BM;

h`�MbH�iQ` ?�p2 p2`v bBKBH�` QmiTmib- r?2`2 i?2 Jh QmiTmi b2Mi2M+2b i`v iQ +�Tim`2

�M/ T`Q/m+2 �b Km+? BM7Q`K�iBQM �b TQbbB#H2- #mi K�F2 i?2 b2Mi2M+2b `2/mM/�Mi Q`

�rFr�`/ iQ `2�/- bm+? �b i?2 T?`�b2 ǳ验证XXX 是否验证了 Uv¨M x?ĕM; XXX a?Ţ 7ƪm v¨M

x?ĕM; H2VǴ r?2`2 i?2v mb2 � `2T2�i2/ rQ`/ ǳ验证Ǵ Uv¨M x?ĕM;- p2`B7vVX �Hi?Qm;? i?2

.22TG h`�MbH�iQ` /Q2b MQi T`Q/m+2 � T2`72+i i`�MbH�iBQM bBM+2 Bi /`QTb i?2 bQm`+2

rQ`/ ǳp�HB/�i2/Ǵ r?B+? b?QmH/ #2 i`�MbH�i2/ �b ǳ有效性 Uvƪm tB¨Q tŢM;VǴ U�b QM2

+�M/B/�i2 i`�MbH�iBQMV- i?2 Qp2`�HH QmiTmi Bb ~m2Mi �M/ i?2 bQm`+2 b2Mi2M+2 K2�MBM;

Bb KQbiHv T`2b2`p2/X "�B/m i`�MbH�iQ` vB2H/b i?2 rQ`bi QmiTmi BM i?Bb 2t�KTH2X Ai

T`Q/m+2b bQK2 rQ`/b i?�i r2`2 MQi BM i?2 bQm`+2 b2Mi2M+2 U或者- ?mǁ x?ÿ- Q`V-

HQb2b bQK2 BKTQ`i�Mi i2`Kb’i`�MbH�iBQM 7`QK i?2 bQm`+2 b2Mi2M+2 UǳaZG a2`p2`Ǵ-

i?2 bm#D2+i Q7 i?2 b2Mi2M+2V- �M/ i?2 `2Q`/2`BM; Q7 i?2 b2Mi2M+2 7�BHb `2bmHiBM; BM �M

BM+Q``2+i K2�MBM; Uǳ在没有密码的情况下- x¨B KûB vƪm KŢ K� /2 [őM; Fm¨M; tB¨Ǵ Bb
k?iiTb,ffrrrX/22THX+QKf2Mfi`�MbH�iQ` U�HH i2biBM; r�b T2`7Q`K2/ BM CmHv kykyV
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

KQp2/ 7`QK i?2 2M/ Q7 i?2 b2Mi2M+2 iQ i?2 7`QMi �M/ K�/2 �b � +QM/BiBQMVX aQ- 7Q`

i?Bb +�b2- .22TG T2`7Q`K2/ #2biX

�b � b2+QM/ 2t�KTH2 b2Mi2M+2- :QQ;H2Jh +QM7mb2/ i?2 Q`B;BM�H i2`K haZG �b

aZGX "BM; Jh ?�/ � bBKBH�` Bbbm2 rBi? i?2 H�bi 2t�KTH2- BX2X Bi T`Q/m+2/ `2/mM@

/�Mi BM7Q`K�iBQM ǳ有关 Uvƪm ;m­MVǴ U�#QmifQMVX AM �//BiBQM Bi +QM+�i2M�i2/ i?2

r2#bBi2 �//`2bb �M/ i?2 MQ`K�H T?`�b2 ǳ了解有关 UHB�Q DBÿ vƪm ;m­MVǴ iQ;2i?2`

rBi? � ?vT2`HBMFX :QQ;H2Jh �M/ "BM; #Qi? i`�MbH�i2 ?�H7 Q7 i?2 bQm`+2 i2`KfJq1

ǳJB+`QbQ7i .2p2HQT2` L2irQ`F q2#Ǵ �b ǳJB+`QbQ7i 开发人员网络网站Ǵ UF­B 7­ `ûM

vm�M r�M; Hmǁ r�M; x?¨MV r?2`2 i?2v F2Ti “JB+`QbQ7iǴ #mi i`�MbH�i2/ “.2p2HQT2`

L2irQ`F q2#”X �Hi?Qm;? i?Bb Bb QM2 `2�bQM�#H2 QmiTmi bBM+2 JB+`QbQ7i Bb � ;2M2`�H

TQTmH�` M�K2/ 2MiBiv r?BH2 ǳ.2p2HQT2` L2irQ`F q2#Ǵ +QMbBbib Q7 +QKKQM rQ`/b-

r2 BMi2`T`2i ǳJB+`QbQ7i .2p2HQT2` L2irQ`F q2#Ǵ �b � M�K2/ 2MiBivfJq1 BM i?2

bQm`+2 b2Mi2M+2 i?�i +QMbBbib Q7 �HH +�TBi�HBb2/ rQ`/b r?B+? rQmH/ #2 #2ii2` i`�Mb@

H�i2/ Qp2`�HH �b ǳ微软开发人员网络网站 UrĚB `m�M F­B 7­ `ûM vm�M r�M; Hmǁ r�M;

x?¨MVǴ Q` #2 F2Ti �b i?2 Q`B;BM�H +�TBi�HBb2/ rQ`/b �b � 7Q`2B;M i2`K BM i?2 QmiTmi-

r?B+? Bb ?Qr .22TG QmiTmib i?Bb 2tT`2bbBQMX >Qr2p2`- "�B/m iQi�HHv /`QTb Qmi i?Bb

Jq1 i`�MbH�iBQM �M/ �MQi?2` rQ`/ i`�MbH�iBQM Bb MQi �++m`�i2- ǳKQ`2Ǵ BMiQ 详细

UtB�M; tŢVX h?2b2 b�KTH2b BHHmbi`�i2 r?v r2 +?Qb2 iQ mb2 .22TG �b i?2 T`QpB/2` Q7

Qm` Jh i`�MbH�iBQMbX

�HT?�Jq1, � :HBKTb2 Q7 i?2 *Q`Tmb

_2;�`/BM; i?2 bBx2 Q7 i?2 +Q`Tmb- r2 2ti`�+i2/ �HH d8y 1M;HBb? b2Mi2M+2b r?B+?

?�p2 pJq1 i�;b BM+Hm/2/X h?2 i�`;2i H�M;m�;2b BM+Hm/2 *?BM2b2- :2`K�M- SQHBb?

�M/ Ai�HB�M rBi? b�KTH2 b2Mi2M+2b BM 6B;m`2 8XjX h?2`2 �`2 b2p2`�H bBim�iBQMb �M/

/2+BbBQMb i?�i �`2 rQ`i? MQiBM;,

Ç r?2M i?2 Q`B;BM�H 1M;HBb? pJq1b �`2 i`�MbH�i2/ BMiQ � ;2M2`�H T?`�b2 BM

i?2 i�`;2i H�M;m�;2 #mi MQi +?QQbBM; b2[m2M+2 Q7 Jq1b- r2 i`B2/ iQ Qz2`

irQ /Bz2`2Mi `272`2M+2b- rBi? QM2 Q7 i?2K #2BM; `2pBb2/ BM � pJq1fJq1

T`2b2Mi�iBQM BM i?2 i�`;2ic
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Two sample sentences’ MT outputs comparison from head of test file

Source # text = SQL Server verifies that the account name and password were validated when the user logged on to the 
system and grants access to the database, without requiring a separate logon name or password.

DeepL # text = SQL Server տࣁአಁጭ趟羬ᕹ෸ḵᦤᨴಁੂ޾ݷᎱ牧ଚദԨ੒踞ഝପጱᦢᳯ๦褖牧ᘒ犋ᥝ穩ܔᇿጱጭ趟ݷ౲ੂᎱ牐

Google Ѽtext = SQL Serverḵᦤአಁጭ趟羬ᕹ෸ฎ玽ḵᦤԧ૸ಁੂ޾ݷᎱ牧ଚദԨ੒踞ഝପጱᦢᳯ๦褖牧ᘒ෫襑ܔᇿጱጭ趟ݷ౲ੂᎱ牐
(yàn zhèng … shì fǒu yàn zhèng le)

Bing [text] SQL Server ḵᦤአಁጭ趟ک羬ᕹ෸ฎ玽ḵᦤԧ૸ಁݷᑍੂ޾Ꮁ牧ଚദԨ੒踞ഝପጱᦢᳯ๦褖牧ᘒ෫襑ܔᇿጱጭ趟ݷᑍ౲ੂ
Ꮁ牐(yàn zhèng … shì fǒu yàn zhèng le)

Baidu #౲ᘏ牧ࣁဌ磪ੂᎱጱ眐٭ӥḵᦤአಁ޾ݷአಁݷฎ玽ᤩጭ趟ک踞ഝପӾ牧ଚӬ羬ᕹฎ玽ദԨጭ趟๦褖牐(huò zhě, zài méi yǒu mì 
mǎ de qíng kuàng xià)

Ref. # ෈๜ = SQL Server տࣁአಁጭ趟羬ᕹ෸ḵᦤᨴಁੂ޾ݷᎱጱ磪硳௔牧ଚദԨ੒踞ഝପጱᦢᳯ๦褖牧ᘒ犋ᥝ穩ܔᇿጱጭ趟ݷ౲ੂ
Ꮁ牐

Source # text = See the http://officeupdate.microsoft.com/, Microsoft Developer Network Web site for more information on TSQL.

DeepL # text = 磪ى TSQL ጱๅग़מ௳牧᧗݇ᥠ http://officeupdate.microsoft.com/牧Microsoft Developer Network Web ᒊᅩ牐

Google Ѽtext =磪ىMicrosoft SQLጱๅग़מ௳牧᧗݇ᥠhttp://officeupdate.microsoft.com/牧Microsoft୏ݎՈާᗑᕶᗑᒊ牐

Bing [෈๜] 磪ى TSQL http://officeupdate.microsoft.com/ԧ薹磪ى TSQL ጱፘמى௳牧᧗݇ᴅ Microsoft ୏ݎՈާᗑᕶᗑᒊ牐

Baidu #text=݇ᥠhttp://officeupdate.microsoft.com/牧犥酄玲磪ىTSQLጱᧇᕡמ௳牐

Ref. # text = 磪ى TSQL ጱๅग़מ௳牧᧗݇ᥠ http://officeupdate.microsoft.com/牧盏᫫୏ݎՈާᗑᕶ԰관ᗑᒊᅩ牐

Blue: redundancy; green: adding error; pink: reordering error; yellow: dropping error.

6B;m`2 8Xk, a�KTH2 +QKT�`BbQM Q7 QmiTmib 7`QK 7Qm` Jh KQ/2HbX

Ç r?2M i?2 Q`B;BM�H 1M;HBb? b2Mi2M+2 i2`Kb r2`2 i`�MbH�i2/ BMiQ i?2 +Q``2+i i�`@

;2i H�M;m�;2 #mi BM � /Bz2`2Mi `2;Bbi2`- 2X;X i?2 bQm`+2 H�M;m�;2 ?�b HQr

`2;Bbi2` Ui?t- 7Q` BMbi�M+2V- r2 Qz2` irQ `272`2M+2 b2Mi2M+2b- rBi? QM2 Q7 i?2K

mbBM; i?2 b�K2 HQr `2;Bbi2` �M/ i?2 Qi?2` rBi? U7Q`K�HV 7mHH rQ`/ bT2HHBM;c

Ç 7Q` i?2 bBim�iBQMb r?2`2 � bBM;H2 1M;HBb? rQ`/ Q` MQ`K�H T?`�b2 Bb i`�MbH�i2/

BMiQ � ivTB+�H pJq1 BM i?2 i�`;2i H�M;m�;2- Q` #Qi? bQm`+2 �M/ i�`;2i b2M@

i2M+2b BM+Hm/2 pJq1b- #mi i?2 bQm`+2 pJq1 r�b MQi �MMQi�i2/ BM i?2 Q`B;@

BM�H 1M;HBb? +Q`Tmb- r2 K�/2 bQK2 �//BiBQMb iQ BM+Hm/2 bm+? pJq1 UT�B`bV

BMiQ �HT?�Jq1c

Ç 7Q` bQK2 r`QM;fBM+Q``2+i �MMQi�iBQM BM i?2 bQm`+2 1M;HBb? +Q`Tmb- Q` bQK2

KBb@bT2HHBM; Q7 rQ`/b- r2 +Q``2+i2/ i?2K BM �HT?�Jq1c

Ç r2 +?Qb2 1M;HBb? �b `QQifbQm`+2 +Q`Tmb- bBM+2 i?2 TQbi@2/BiBM; �M/ �MMQi�iBQM

Q7 i�`;2i H�M;m�;2b `2[mB`2b i?2 ?mK�M �MMQi�iQ`b iQ #2 ~m2MifM�iBp2 BM #Qi?@

bB/2 H�M;m�;2b- �M/ �HH 2/BiQ`b r2`2 ~m2Mi BM 1M;HBb? �b r2HH �b #2BM; M�iBp2
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bT2�F2`b BM i?2 bT2+B}+ i�`;2i H�M;m�;2b `2bT2+iBp2HvX

q2 2t�KBM2/ i?2 /2p2HQTK2Mi �M/ i2bi /�i� b2ib 7`QK i?2 �MMm�H qQ`Fb?QT Q7

Jh UqJhV (kR) �M/ �HbQ 7`QK i?2 LAah Jh +?�HH2M;2b r?2`2 i?2v Qz2`2/ �T@

T`QtBK�i2Hv k-yyy b2Mi2M+2b 7Q` /2p2HQTK2Mifi2biBM; Qp2` b2p2`�H v2�`bX h?Bb K2�Mb

i?�i Qm` #BHBM;m�HfKmHiBHBM;m�H +Q`TQ`� rBi? d8y b2Mi2M+2b Bb +QKT�`�#H2 iQ bm+?

bi�M/�`/ b?�`2/ i�bF mb�;2X Pm` +QM}/2M+2 2biBK�iBQM rQ`F BM (3e) QM i`�MbH�iBQM

[m�HBiv �bb2bbK2Mi Q7 i2biBM; b�KTH2 bBx2 �HbQ p2`B}2b i?�i i?2 �HT?�Jq1 +Q`Tmb Bb

H�`;2 2MQm;? iQ #2 /2THQv2/ iQ p�HB/�i2 �M/ i2bi i?2 Jh bvbi2K QmiTmi [m�HBivX

�b b?QrM BM i?2 2t�KTH2b BM 6B;m`2 8Xj 7`QK *?BM2b2- :2`K�M- SQHBb? �M/

Ai�HB�M- i?2 �HB;MK2Mi �+`Qbb H�M;m�;2b Bb �i b2Mi2M+2@H2p2HX AM �//BiBQM- i?2 Jq1b

BM i?2 b2Mi2M+2b �`2 �MMQi�i2/ BM i?2 2M/ Q7 2�+? b2Mi2M+2- �M/ �`2 +QM+�i2M�i2/

#v b2KB@+QHQM BM i?2 Q`/2` Q7 i?2B` Q++m``2M+2bX �HT?�Jq1 �HbQ BM+Hm/2b bi�iBbiB+b

Q7 i?2 �MMQi�i2/ pJq1b- �M/ � KmHiBHBM;m�H pJq1b ;HQbb�`vX h?2 2ti`�+i2/ d8y

b2Mi2M+2b 7`QK #Qi? i`�BMBM; �M/ i2biBM; }H2b Q7 1L +Q`Tmb ?�p2 � iQi�H MmK#2`

Q7 pJq1b 3jk UjjRY8yRV- A�o ey UReY99V- Go*X+�mb2 9j UdYjeV- Go*X7mHH k99

Ud3YReeV- Jo* 9 UyY9V- oA. RjN UeyYdNV- oS*X7mHH kNd UR8RYR9eV- oS*Xb2KB

98 URNYkeV jX h?2 �HT?�Jq1 +Q`TQ`� �`2 /BpB/2/ 2p2MHv BMiQ }p2 TQ`iBQMb r?B+?

r2`2 /2bB;M2/ BM i?2 TQbi@2/BiBM; �M/ �MMQi�iBQM bi�;2X �b � `2bmHi- Bi Bb +QMp2MB2Mi

7Q` `2b2�`+?2`b iQ mb2 i?2K 7Q` i2biBM; LGS KQ/2Hb- +?QQbBM; �Mv bm#b2i TQ`iBQM Q`

+QK#BM�iBQM- Q` +`Qbb p�HB/�iBQM mb�;2X

8XkX9 Jh Abbm2b rBi? Jq1b /m`BM; �HT?�Jq1 *QMbi`m+@

iBQM

q2 T2`7Q`K2/ �M �M�HvbBb Q7 i?2 #2?�pBQm` Q7 p�`BQmb Jh bvbi2Kb r?2M `2[mB`2/

iQ i`�MbH�i2 Jq1b Q` Jq1@`2H�i2/ +QMi2MiX AM i?Bb �M�HvbBb r2 7Q+mb QM i?2 1M@

;HBb?→ *?BM2b2 H�M;m�;2 T�B`X q2 �HbQ ?B;?HB;?i bQK2 Bbbm2b QM 1M;HBb?→ :2`K�M

�M/ 1M;HBb? → SQHBb? BM /Bz2`2Mi b2+iBQMb- #mi H2�p2 i?2 /2i�BH2/ �M�HvbBb Q7 Qi?2`
jh?Bb BM/B+�i2/ i?�i i?2 i`�BMBM; }H2 bBx2 Bb bK�HH2` i?�M i?2 i2biBM; }H2 bBx2- �HbQ i?2 i`�BMBM;

}H2 ?�b 72r2` MmK#2` Q7 �MMQi�iBQMb Q7 S�_a1J1 1L pRXRX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Plain 
English 
Corpus

The chair was comfortable, and the beer had gone slightly to his head. 
I was smoking my pipe quietly by my dismantled steamer, and saw them all cutting capers in the light, with 
their arms lifted high, when the stout man with mustaches came tearing down to the river, a tin pail in his 
hand, assured me that everybody was 'behaving splendidly, splendidly, dipped about a quart of water and 
tore back again. (the italic was not annotated in source English)

English 
MWEs gone (slightly) to his head, cutting capers, tearing down, tore back

Target 
Chiense 
Corpus

༗ৼ盄ᛥ๐牧ࠧ蟸૪ᕪ盏盏ᦏ犢Ӥԧ賻牐[sourceVMWE: gone (slightly) to his head][targetVMWE: (盏盏)ᦏ犢Ӥ
ԧ賻] 
౯ࣁ瞥୏ጱ࿻膫ෟ鋷鋷瑿ು፳輱෎牧፡ک犢ժ᮷ࣁ輐طӥཻ޷ᵚ᪋牧ṛԈ݌腱牧鉖෸牧ᮎӻኸ፳胪ৼጱय़賉賻牧
ಋ᯾೭፳Ӟӻ᱈ጼ໲牧盠蝧๶کမ鉎牧ݻ౯繊狒य़疑᮷“蔭ሿ஑盄羊୸牧盄羊୸”牧犢窜ԧय़ᕅӞ३部ጱ࿜牧݈盠
蝧݄ࢧԧ牐[sourceVMWE: cutting capers; tearing down; tore back][targetVMWE: ཻ޷ᵚ᪋; 盠蝧ک; 盠蝧݄ࢧ] 

Target 
German 
Corpus

Der Stuhl war bequem, und das Bier war ihm leicht zu Kopf gestiegen. [sourceVMWE: gone (slightly) to his 
head][targetVMWE: (leicht) zu Kopf gestiegen] 
Ich rauchte leise meine Pfeife an meinem zerlegten Dampfer und sah, wie sie alle im Licht mit hoch 
erhobenen Armen Luftsprünge machten, als der stämmige Mann mit Schnurrbart mit einem Blecheimer in der 
Hand zum Fluss hinunterkam und mir versicherte, dass sich alle "prächtig, prächtig benahmen, etwa einen 
Liter Wasser eintauchte und wieder zurückwankte”. [sourceVMWE: cutting capers; tearing down; tore back]
[targetVMWE: Luftsprünge machten; hinunterkam; zurückwankte]

Target 
Polish 
Corpus

Krzesło było wygodne, a piwo lekko uderzyło mu do głowy. [ sourceVMWE: gone (slightly) to his head]
[targetVMWE: (lekko) uderzyło mu do głowy] 
Cicho paliłem swoją fajkę przy zdemontowanym parowcu i widziałem, jak wszyscy pląsają w świetle, z 
podniesionymi wysoko ramionami, gdy twardziel z wąsami przyszedł szybkim krokiem do rzeki, blaszany 
wiaderko w dłoni, zapewnił mnie, że wszyscy "zachowują się wspaniale, wspaniale, nabrał około ćwiartkę wody 
i zawrócił szybkim krokiem”. [sourceVMWE: cutting capers; tearing down; tore back][targetVMWE: pląsają; 
przyszedł szybkim krokiem; zawrócił szybkim krokiem]

Target 
Italian 
Corpus

La sedia era comoda, e la birra gli aveva leggermente dato alla testa. [ sourceVMWE: gone (slightly) to his 
head][targetVMWE: aveva (leggermente) dato alla testa ] 
Stavo fumando tranquillamente la pipa vicino al mio piroscafo smontato, e li ho visti tutti giocare 
gioiosamente alla luce, con le braccia alzate, quando l'uomo robusto con i baffi è venuto giù al fiume 
alacremente, un secchio di latta in mano, mi ha assicurato che tutti si stavano "comportando splendidamente, 
splendidamente, ha preso circa un litro d'acqua ed è tornato indietro velocemente."  [ sourceVMWE: cutting 
capers; tearing down; tore back] [targetVMWE: giocare gioiosamente; venuto giù alacremente; tornato 
indietro velocemente]

AlphaMWE corpora examples from multilingual parallel files. “cutting capers” was annotated as VID type of MWEs, 
while “tearing down” and “tore back” were not annotated in the source English corpus. We added them into 
AlphaMWE multilingual corpora since they do cause translation errors for most state-of-the-art MT models. The 
bilingual MWEs are aligned with their appearance order from sentence inside the afterwards attached bracket-pairs.

6B;m`2 8Xj, �HT?�Jq1 +Q`TQ`� b�KTH2b rBi? irQ b2Mi2M+2b

H�M;m�;2 T�B`b 7Q` 7mim`2 rQ`FX

1M;HBb? iQ *?BM2b2

q?2M Jh T`Q/m+2b BM+Q``2+i Q` �rFr�`/ i`�MbH�iBQMb i?Bb +�M 7�HH BMiQ /Bz2`2Mi +�i@

2;Q`B2b- �M/ 7`QK Qm` �M�HvbBb r2 +H�bbB7v i?2K �b, +QKKQM b2Mb2- bmT2` b2Mb2- �#@

bi`�+i T?`�b2- B/BQK- K2i�T?Q`- �M/ �K#B;mBiv rBi? �K#B;mBiv 7m`i?2` bm#@/BpB/2/X

h?2b2 +H�bbB}+�iBQMb �`2 iQ #2 7m`i?2` `2}M2/ BM 7mim`2- 2X;X i?2 /Bz2`2M+2b #2ir22M

K2i�T?Q` �M/ B/BQK �`2 bQK2iBK2b mM+H2�`X q2 MQr HBbi 2�+? Q7 i?2b2 rBi? 2t�K@
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TH2b iQ bmTTQ`i 7mim`2 Jh `2b2�`+? QM BKT`QpBM; i?2 [m�HBiv Q7 Jh r?2M ?�M/HBM;

Jq1bX

*�i2;Q`v@A, *QKKQM a2Mb2 U*aV

Source At the corner of 72nd Street and Madison Avenue, he waved down a cab.

DeepL 
ᑄ᫣೗ಋ牐ڊӞᬁݻ鎇蝀᭍य़螇ጱ瞨薫賳牧犢޾72ᤋࣁ
Zài 72 jiē hé mài dí xùn dà dào de guǎi jiǎo chù, tā xiàng yī liàng chū zū chē zhāo shǒu.

Bing 
ᑄ᫣牐ڊ鎇蝀᭍य़螇ጱ瞨薫賳牧犢ഀಋ纈఺Ӟᬁ޾72ᤋࣁ
zài 72 jiē hé mài dí xùn dà dào de guǎi jiǎo chù , tā huī shǒu shì yì yí liàng chū zū chē.

Google 
ᑄ᫣牐ڊ鎇蝀᭍य़ᤋጱ瞨薫賳牧犢ഀ膚፳޾ᒫ72ᤋࣁ
Zài dì 72 jiē hé mài dí xùn dà jiē de guǎi jiǎo chù, tā huī wǔ zhe chū zū chē.

Baidu 
ᑄ᫣牐ڊԧӞᬁݞ鎇蝀᭍य़ᤋጱ瞨薫賳牧犢ഀಋ޾72ᤋࣁ
zài 72 jiē hé mài dí xùn dà jiē de guǎi jiǎo chù, tā huī shǒu jiào le yí liàng chū zū chē.

Ref. 
ᑄ᫣牐ڊ鎇蝀᭍य़螇ጱ瞨薫賳牧犢೗ಋ纈؊ԧӞᬁ޾72ᤋࣁ
Zài 72 jiē hé mài dí xùn dà dào de guǎi jiǎo chù, tā zhāo shǒu shì tíng le yī liàng chū zū chē.

6B;m`2 8X9, Jh Bbbm2b rBi? Jq1b, +QKKQM b2Mb2X SBMvBM Qz2`2/ #v :QQ;H2Jh
rBi? TQbi@2/BiBM;X

h?2 }`bi 2``Q` +�i2;Q`v Bb +�HH2/ +QKKQM b2Mb2X �b �M 2t�KTH2- i?2 b2Mi2M+2

BM 6B;m`2 8X9 BM+Hm/2b i?2 pJq1 ǳr�p2/ /QrMǴ r?B+? BM ;2M2`�H mM/2`bi�M/BM;

BM/B+�i2b i?�i ǳ?2 bm++22/2/ BM ;2iiBM; i?2 +�#Ǵ �M/ MQi QMHv ǳr�p2/ ?Bb ?�M/ǴX

>Qr2p2`- BM i?2 i`�MbH�iBQM #v .22TG �M/ "BM; i?Bb pJq1 r�b BM+Q``2+iHv i`�Mb@

H�i2/ �b ǳ?2 r�p2/ ?Bb ?�M/ iQ i?2 +�#Ǵ KBbbBM; T�`i Q7 i?2 Q`B;BM�H K2�MBM;X h?2

Jh QmiTmi #v :QQ;H2Jh Bb �HbQ BM+Q``2+i- b�vBM; ǳ?2 r�p2b rBi? i?2 +�# BM ?�M/ǴX

h?2 "�B/m i`�MbH�iBQM Q7 i?Bb b2Mi2M+2 Bb b2K�MiB+�HHv +Q``2+i i?�i ǳ?2 r�p2/ �M/

;Qi QM2 +�#Ǵ i?Qm;? Bi /Q2b MQi mb2 � +Q``2bTQM/BM; *?BM2b2 bB/2 pJq1 ǳ招手示

停 Ux?­Q b?ƪm b?Ţ iőM;VǴX9

*�i2;Q`v@AA, amT2` a2Mb2 UaaV

h?Bb +�i2;Q`v Q7 i`�MbH�iBQM Bbbm2 Bb `2H�i2/ iQ � 7Q`K Q7 bi�i2 Q7 KBM/ �M/ r2 M22/

iQ K�F2 � HQ;B+�H T`2/B+iBQM iQ ;m2bb i?2 TQbBiBp2M2bb Q` M2;�iBp2M2bb Q7 bQK2 rQ`/b-

BM i?2 +?QB+2 Q7 *?BM2b2 +?�`�+i2`bX �b BM 6B;m`2 8X8- i?2 Jh bvbi2Kb 2�+? ?�p2
9q2 ;Bp2 7mHH b2Mi2M+2 T`QMmM+B�iBQM UBM SBMvBMV Q7 *?BM2b2 +?�`�+i2`b BM i?Bb };m`2- 7Q` i?2

7QHHQrBM; 2t�KTH2b- r2 QMHv T`2b2Mi i?2 *?BM2b2 SBMvBM 7Q` Jq1b �M/ bim/B2/ rQ`/b Q7 i?2
b2Mi2M+2b iQ b�p2 bT�+2X
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Source Each time he took a walk, he felt as though he were leaving himself behind, and by giving himself up to 
the movement of the streets, by reducing himself to a seeing eye, he was able to escape the obligation to 
think, and this, more than anything else, brought him a measure of peace, a salutatory emptiness within.

DeepL ྯӞ稞碂ྍ牧犢᮷ᥧ஑ᛔ૩অ猟಩ᛔ૩ಲࣁԧᚏݸ牧಩ᛔ૩Իᕳԧᤋ螇ጱ霙ۖ牧಩ᛔ૩鉕ܻ౮ԧӞݝ፡஑ᥠጱ縄縋牧犢
疰胼൳部௏ᘍጱԎۓ牧鉖穉Ջԍ᮷᯿ᥝ牧鉖ᕳ犢ଃ๶ԧӞਧ纷ଶጱଘ鋷牧ٖஞጱ绚醲ᦏՈ碇֫牐(jiāo gěi; nèi xīn de 
kōng xū ràng rén jìng pèi)

Bing ྯ稞碂ྍ෸牧犢᮷ᥧ஑ᛔ૩অ猟ᥝ಩ᛔ૩ಲࣁᚏݸ牧蝢鉑ݻᤋ螇霙ۖᛔࣁ牧蝢鉑಩ᛔ૩ኸ縄牧犢胼ड़蝓螨௏ᘍጱԎۓ牧
鉖穉Ջԍ᮷᯿ᥝ牧ᕳ犢ଃ๶ԧӞਧ纷ଶጱ޾ଘ牧Ӟᐿ磪ፅጱ绚醲牐(zì zài; yǒu yì de kōng xū)

Google ྯ稞碂ྍ෸牧犢᮷տ眤ᥧᛔ૩অ猟ࣁಲ୒ᛔ૩牧ಭ蛪ԭय़ᤋੜ૭牧፴य़ԧ縄縋牧鉖ֵ犢൳部ԧ௏ᘍጱԎۓ牧ᘒ鉖牧 磧
᯿ᥝጱฎ牧犢ଃᕳ犢Ӟᐿ޾ଘጱ眤ᥧ牧Ӟᐿٖࣁጱᑍ޷绚醲牐(tóu shēn yú; nèi zài de chēng hu kōng xū)

Baidu ྯ稞犢碂ྍ牧犢᮷ᥧ஑ᛔ૩অ猟ฎࣁᐶ୏ᛔ૩牧಩ᛔ૩Իᕳᤋ螇ጱ窕ۖ牧಩ᛔ૩ݒ౮Ӟӻ磪縄طጱՈ牧犢疰ݢ犥蝓螨௏
ᘍጱԎۓ牧ᘒ鉖穉ٌ犢犨֜Ԫ眐᮷胼ᕳ犢ଃ๶礓ᐿ纷ଶጱଘ޾牧Ӟᐿٖࣁጱ膌఺ጱ绚醲牐(nèi zài de zhì yì de kōng xū)

Ref. ྯӞ稞碂ྍ牧犢᮷ᥧ஑ᛔ૩অ猟಩ᛔ૩ಲࣁԧᚏݸ牧ಭ蛪ԭय़ᤋੜ૭牧಩ᛔ૩鉕ܻ౮ԧӞݝ፡஑ᥠጱ縄縋牧犢疰胼൳部
௏ᘍጱԎۓ牧鉖ᕳ犢ଃ๶ԧ礓ᐿ纷ଶጱଘ鋷ٖ޾ஞఌᕑጱ绚෫牧ᬱ胦ԭٌ犢牐(nèi xīn yuè nà de kōng wú)

6B;m`2 8X8, Jh Bbbm2b rBi? Jq1b, bmT2` b2Mb2X

�/p�Mi�;2b 7Q` /Bz2`2Mi T�`ib Q7 i?Bb HQM; b2Mi2M+2X >Qr2p2`- MQM2 Q7 i?2K Bb T2`72+iX

6Q` BMbi�M+2- 7Q` i?2 i`�MbH�iBQM Q7 pJq1 ǳ;BpBM; U?BKb2H7V mT UiQVǴ- i?2 .22TG �M/

"�B/m QmiTmib ;Bp2 p2`v HBi2`�H i`�MbH�iBQMb #v b�vBM; ǳ?2 ;Bp2b ?BKb2H7 iQǴ- r?BH2

i?2 "BM; i`�MbH�iQ` /`QTb i?2 pJq1- �M/ :QQ;H2Jh T`2b2`p2b i?2 +Q``2+i K2�MBM;

BM i?2 i`�MbH�iBQM ǳ投身于 UiƦm b?ĚM vȹVǴ 7`QK i?2 `272`2M+2 BM/B+�iBM; ǳ?2 /2pQi2/

?BKb2H7ǴX >Qr2p2`- :QQ;H2Jh’b QmiTmi 7Q` i?2 T?`�b2 ǳb�Hmi�iQ`v 2KTiBM2bb rBi?BMǴ

Bb p2`v TQQ` �M/ K�F2b MQ b2Mb2c i?2 `272`2M+2 Bb ǳi?2 2KTiBM2bb i?�i ?2 r2H+QK2bǴ

7Q` r?B+? "�B/m ?�b � +HQb2` i`�MbH�iBQM ǳ内在的致意的空虚 UMĕB x¨B /2 x?Ţ vŢ /2

FǔM; tɟVǴX �HH 7Qm` Jh QmiTmib �HbQ mb2 i?2 b�K2 *?BM2b2 rQ`/b ǳ空虚 UFǔM; tɟVǴ

r?B+? Bb � i2`K rBi? M2;�iBp2 K2�MBM;- ?Qr2p2`- i?2 b2Mi2M+2 BM/B+�i2b i?�i ?2 Bb

r2H+QKBM; i?Bb 2KTiBM2bb- r?B+? b?QmH/ #2 i?2 +Q``2bTQM/BM; *?BM2b2 rQ`/b ǳ空

无 UFǔM; rȹVǴ- �M mM#B�b2/ Q` TQbBiBp2 K2�MBM;X

*�i2;Q`v@AAA, �#bi`�+i S?`�b2b U�SbV

�#bi`�+i T?`�b2b +�M ?�p2 /Bz2`2Mi 2t�+i K2�MBM;b �M/ r2 mbm�HHv M22/ bQK2

#�+F;`QmM/ BM7Q`K�iBQM 7`QK i?2 b2Mi2M+2 Q` T�`�;`�T? iQ b2H2+i i?2 +Q``2+i rQ`/

+?QB+2b BM i?2 i�`;2i H�M;m�;2X h?Bb bQK2iBK2b #2HQM;b iQ i?2 +QMi2ti@mM�r�`2

�K#B;mBiv U*l�V i?�i r2 rBHH K2MiBQM H�i2`X >Qr2p2`- *l� /Q2b MQi M2+2bb�`BHv

K2�M ǳ�#bi`�+i T?`�b2Ǵ- �M/ mbm�HHv M22/b T�`�;`�T? BM7Q`K�iBQM- MQi QMHv �i i?2

b2Mi2M+2 H2p2HX 6m`i?2`KQ`2- BM bQK2 bBim�iBQMb- r2 Dmbi /Q MQi FMQr ?Qr iQ BMi2`T`2i
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Source Quinn had his doubts, but this was all he had to go on, his only bridge to the present.

DeepL ॴ௮磪犢ጱ綡ᡤ牧֕鉖ฎ犢ࠔӞጱ狅覎牧ฎ犢蝢ஃሿࣁጱࠔӞ໫礷牐(wéi yī de yī kào)

Bing ॴࢩ磪犢ጱ盥綡牧֕鉖疰ฎ犢஠ᶳ݄ጱ牧犢ࠔӞጱ໫礷کሿࣁ牐 (bì xū qù de)

Google ॴࢩ磪犢ጱ綡జ牧֕鉖疰ฎ犢ಅᥝ狶ጱ牧ฎ犢蝢ஃሿࣁጱࠔӞ໫礷牐 (suǒ yào zuò de)

Baidu ॴࢩ磪犢ጱ綡ᡤ牧֕鉖ฎ犢ಅᥝ狶ጱ牧ฎ犢蝢ஃሿࣁጱࠔӞ໫礷牐 (suǒ yào zuò de)

Ref. ॴ௮้磪犢ጱ綡ᡤ牧֕鉖ฎ犢୏疻ૡ֢ጱಅ磪狅ഝ牧ฎ犢蝢ஃሿࣁጱࠔӞ໫礷牐(kāi zhǎn gōng zuò de 
suǒ yǒu yī jù)

6B;m`2 8Xe, Jh Bbbm2b rBi? Jq1b, �#bi`�+i T?`�b2b

ǳ�#bi`�+i T?`�b2Ǵ- BX2X i?2 +�M/B/�i2 BMi2`T`2i�iBQMb �`2 mMFMQrM rBi?Qmi +QMi2ti-

�M/ i?Bb Bb /Bz2`2Mi 7`QK �K#B;mBivX qBi? i?2 2t�KTH2 b2Mi2M+2 BM 6B;m`2 8Xe- 7`QK

i?2 +QMi2ti- r2 FMQr i?�i ǳ;Q QMǴ BM i?Bb b2Mi2M+2 K2�Mb ǳiQ rQ`F 7`QKǴ mbBM;

�HH i?2 BM7Q`K�iBQM ?2 ?�/X h?2 T?`�b2 ǳi?Bb r�b �HH ?2 ?�/ iQ ;Q QMǴ Bb i?2M iQ

#2 BMi2`T`2i2/ �b ǳi?Bb Bb �HH i?2 BM7Q`K�iBQM ?2 ?�/ iQ rQ`F 7`QKǴX �i i?2 2M/

Q7 i?2 b2Mi2M+2- ǳi?2 T`2b2MiǴ Bb i?2 ǳT`2b2Mi T2`bQMǴ ?2 M22/b iQ HQQF 7Q` UrBi?

i?2 TB+im`2 Q7 i?Bb T2`bQM’b vQmM;2` �;2 TQ`i`�BiVX >Qr2p2`- "BM; i`�MbH�i2/ Bi �b

ǳi?Bb Bb Ur?2`2V ?2 ?�/ iQ ;QǴ r?B+? Bb �M BM+Q``2+i BMi2`T`2i�iBQM Q7 ǳ?�/ iQ ;QǴc

7m`i?2`KQ`2- "BM;Ƕb i`�MbH�iBQM Q7 i?2 b2+QM/ ?�H7 Q7 i?2 b2Mi2M+2 F2Ti i?2 1M;HBb?

Q`/2`- rBi?Qmi �Mv `2Q`/2`BM; #2ir22M i?2 rQ`/b- r?B+? Bb ;`�KK�iB+�HHv BM+Q``2+i

BM *?BM2b2- BX2X ǳ他唯一的桥梁到现在 Ui­ rûB vŨ /2 [B�Q HB�M; /¨Q tB¨M x¨BVǴX

:QQ;H2Jh �M/ "�B/m i`�MbH�i2/ Bi �b ǳr?�i ?2 M22/b iQ /QǴ r?B+? Bb �HbQ 7�` 7`QK

+Q``2+i- r?BH2 .22TG bm++2bb7mHHv i`�MbH�i2/ i?2 T�`i ǳ?Bb QMHv i?BM; iQ `2Hv QMǴ #mi

/`QTT2/ i?2 T?`�b2 ǳ;Q QMǴ- BX2X- iQ /Q r?�iX �#bi`�+i S?`�b2 +�M BM+Hm/2 amT2`

a2Mb2 �b � bm#@+�i2;Q`v- ?Qr2p2`- Bi /Q2b MQi M2+2bb�`BHv `2H�i2 iQ � bi�i2 Q7 KBM/X

*�i2;Q`v@Ao, A/BQKb

h?2 mb2 Q7 B/BQKb Q7i2M +�mb2b r`QM;Hv i`�MbH�i2/ b2Mi2M+2b- KQbiHv `2bmHiBM;

BM ?mKQ`Qmb QmiTmi /m2 iQ HBi2`�H i`�MbH�iBQMX 6Q` 2t�KTH2- BM i?2 b2Mi2M+2 BM 6B;@

m`2 8Xd- i?2 pJq1b ǳ+miiBM; +�T2`bǴ �M/ ǳiQ`2 #�+FǴ �`2 M2p2` i`�MbH�i2/ +Q``2+iHv

�i i?2 b�K2 iBK2 #v �Mv Q7 i?2 7Qm` Jh KQ/2Hb r2 mb2/X h?2 B/BQK ǳ+miiBM; +�T2`bǴ

BM/B+�i2b iQ 7`QHB+ Q` `QKT- iQ ǳ�+i BM i?2 K�MM2` Q7 � vQmM; ;Q�i +HmKbBHv 7`QHB+FBM;

�#QmiǴ �M/ ?2`2 Bi K2�Mb ǳi?2v �`2 BM � ?�TTv KQQ/- TH�v7mH �M/ HBp2Hv KQp2K2MiǴ
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Source I was smoking my pipe quietly by my dismantled steamer, and saw them all cutting capers 
in the light, with their arms lifted high, when the stout man with mustaches came tearing 
down to the river, a tin pail in his hand, assured me that everybody was 'behaving 
splendidly, splendidly, dipped about a quart of water and tore back again.

DeepL ౯ࣁ瞥୏ጱ࿻膫ෟ鋷鋷瑿ು፳輱෎牧፡ک犢ժ᮷ࣁ輐طӥṛԈ݌腱獥፳ឋ芸牧鉖෸牧ᮎӻኸ፳胪ৼጱौ࿥ඇಞ፳๶کမ
鉎牧ಋ᯾೭፳Ӟӻ᱈ጼ໲牧ݻ౯狒ᦤ᧔牧य़疑᮷’蔭ሿ஑盄羊୸牧盄羊୸牧窜ԧय़ᕅӞ३部ጱ࿜牧݈ඇಞࢧ๶ԧ牐 (qiē zhe jì 
cài; sī chě huí lái)

Bing ౯盼盼瑿አ౯瞥ᴻጱ荑ᒱು౯ጱ輱෎牧፡ک犢ժಅ磪ጱ獥獹಺胆طࣁӾ牧犢ժጱಋ腱಻蚏๶ṛ牧୮罶ौጱՈአ胪ৼ๶کမ
Ӿ牧ӞӻᲟ໲ࣁ犢ጱಋӾ牧ݻ౯狒ᦤ牧ྯӻՈ᮷’蔭ሿᬄ簋牧ᬄ簋牧窜ᕅ३部ጱ࿜牧ଚٚ稞ඇྪ牐(qiē gē pī jiān; zài cì sī huǐ)

Google ౯ྋአ瞥玣ጱ荑ᲅਞ鋷瑿ು፳輱෎牧፡ک犢ժ᮷ࣁ輐طӥ獹ӥگઊລ牧݌腱ṛṛԈ蚏牧୮෸ᮎኸ፳ੜ胪ৼጱ縸ौካՈݻမ
鉎ඇӥ牧ಋ᯾೭፳Ӟӻ᱈໲牧ݻ౯狒ᦤ ྯӻՈ᮷蔭ሿ஑覍ଉڊᜋ牧蔭ሿ஑覍ଉڊᜋ牧葮ԧӞ३部ጱ࿜牧簁݈ݸඇԧࢧ๶牐
(gē xià cì shān gān; sī le huí lái)

Baidu ౯ྋ鋷鋷瑿ࣁ౯瞥ധጱ࿻膫ෟು፳輱෎牧፡ᥠ犢ժ᮷ṛԈ፳胴腊牧ࣁ輐طӥ獹፳ઊລ牧鉖෸ᮎӻᳩ፳胪ৼጱ胠ካՈಋ᯾೭
፳ӞӻᲟ໲牧๖မ᯾᪒๶牧ݻ౯狒ᦤྯӻՈ᮷蔭ሿ஑盄অ牧盄笖犝牧葮ԧӞ३部࿜牧簁݈ݸஃࢧ᪒牐(gē zhe shān gān; 
wǎng huí pǎo)

Ref. ౯ࣁ瞥୏ጱ࿻膫ෟ鋷鋷瑿ು፳輱෎牧፡ک犢ժ᮷ࣁ輐طӥཻ޷ᵚ᪋牧ṛԈ݌腱牧鉖෸牧ᮎӻኸ፳胪ৼጱय़賉賻牧ಋ᯾೭፳
Ӟӻ᱈ጼ໲牧盠蝧๶کမ鉎牧ݻ౯繊狒य़疑᮷“蔭ሿ஑盄羊୸牧盄羊୸”牧犢窜ԧय़ᕅӞ३部ጱ࿜牧݈盠蝧݄ࢧԧ牐(huān hū 
què yuè; kuài sù huí qù)

6B;m`2 8Xd, Jh Bbbm2b rBi? Jq1b, B/BQKb

r?B+? b?QmH/ T`QT2`Hv #2 i`�MbH�i2/ �b i?2 +Q``2bTQM/BM; *?BM2b2 B/BQK ǳ欢呼雀

跃 U?m­M ?ɟ [mĕ vmĕ- ?�TTBHv DmKTBM; �`QmM/ HBF2 bT�``QrbVǴX >Qr2p2`- �HH 7Qm`

Jh KQ/2Hb i`�MbH�i2/ Bi HBi2`�HHv BMiQ ǳ+miiBM;Ǵ �+iBQMb Dmbi rBi? /Bz2`2Mi bm#D2+ib-

BX2X- r?�i i?2v +miX h?2 B/BQK UbH�M;V ǳiQ`2 #�+FǴ K2�Mb i?2 biQmi K�M r�HF2/

#�+F `�TB/Hv- r?B+? i?2 "�B/m i`�MbH�iBQM ;Bp2b i?2 +HQb2bi i`�MbH�iBQM �b ǳ往回跑

Ur�M; ?mő T�Q- `mM #�+FVǴ #mi i?2 Qi?2` i?`22 KQ/2Hb i`�MbH�i2/ BMiQ �M �+iBQM ǳi2�`

bQK2i?BM; UiQ #2 #`QF2MVǴ r?B+? Bb BM+Q``2+iX

*�i2;Q`v@o, J2i�T?Q`b

h?2 }`bi b2Mi2M+2 pJq1 ǳ#HQrM iQ #BibǴ BM 6B;m`2 8X3 Bb � K2i�T?Q` iQ BM/B+�i2

ǳ2p2`vi?BM; Bb ;QM2Ǵ- BMbi2�/ Q7 i?2 T?vbB+�H ǳ#HQrBM; �+iBQMǴX >Qr2p2`- i?2 i?`22

Jh KQ/2Hb .22TG- :QQ;H2Jh �M/ "�B/m i`�MbH�i2 Bi �b ǳ2tTHQ/2/ BMiQ TB2+2b U#v

#QK#bVǴ- r?BH2 "BM;Jh i`�MbH�i2b Bi 2p2M KQ`2 HBi2`�HHv BMiQ ǳ#HQrM iQ U+QKTmi2`V

#BibǴX h?2`2 Bb � +Q``2bTQM/BM; *?BM2b2 pJq1 ǳ化为乌有 U?m¨ rûB rɟ vƪm- p�MBb?

BMiQ MQi?BM;VǴ r?B+? rQmH/ #2 � T`QT2` +?QB+2 7Q` i?Bb bQm`+2 pJq1 i`�MbH�iBQMX

h?2 b2+QM/ b2Mi2M+2 pJq1 ǳ;QM2 UbHB;?iHvV iQ ?Bb ?2�/Ǵ Bb � K2i�T?Q` iQ BM@

/B+�i2 ǳ;Qi bHB;?iHv /`mMFǴX >Qr2p2`- �HH 7Qm` Jh KQ/2Hb i`�MbH�i2 Bi �b T?vbB+�HHv

ǳ#22` KQp2/ iQ ?Bb ?2�/Ǵ #mi #v bHB;?iHv /Bz2`2Mi K2�Mb bm+? �b ~Qr Q` ~mii2`X h?2

+Q``2bTQM/BM; i`�MbH�iBQM �b � Jq1 b?QmH/ #2 ǳ微微让他上了头 UrûB rûB `¨M; i­
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Source The what? Auster laughed, and in that laugh everything was suddenly blown to bits. 
The chair was comfortable, and the beer had gone slightly to his head.

DeepL ᮎӻՋԍ牫锧ේ粬ᒞԧ牧ࣁ鉖ᒞ्Ӿ牧Ӟ獥统簁ᤩ篂஑罭Ꮶ牐(bèi zhà dé fěn suì)

༗ৼ盄ᛥ๐牧ࠧ蟸૪ᕪ盏盏کԧ犢ጱ賻Ӥ牐 (wēi wēi dào le tā de tóu shàng)

Bing Ջԍ牫锧ේ粬ᒞԧ牧ࣁᒞ牧Ӟ獥᮷统簁ᤩޖ౮֖牐(bèi chuī chéng wèi)

༗ৼ盄ᛥ๐牧ࠧ蟸纸盏ک犢ጱ賻݄ԧ牐 (shāo wēi dào tā de tóu qù le)

Google Ջԍࠡ Austerᒞԧ蚏๶牧ࣁᮎᒞ्Ӿ牧Ӟ獥统簁ᤩ篂Ꮶԧ牐 (bèi zhà suì le)

༗ৼ盄ᛥ๐牧ࠧ蟸盏盏ᷟک犢ጱ賻Ӥ牐(wēi wēi piāo dào tā de tóu shàng)

Baidu Ջԍ牫锧ේ粬ᒞԧ牧ࣁᮎᒞ्Ӿ牧Ӟ獥᮷统簁ᤩ篂౮Ꮶ粙牐(bèi zhà chéng suì piàn)

༗ৼ盄ᛥ๐牧ࠧ蟸૪ᕪ纸纸窕ک犢ጱ賻Ӥԧ牐(shāo shāo liú dào tā de tóu shàng le)

Ref. ᮎӻՋԍ牫锧ේ粬ᒞԧ牧ࣁ鉖ᒞ्Ӿ牧Ӟ獥统簁玕ԅԐ磪牐(huà wéi wū yǒu)

༗ৼ盄ᛥ๐牧ࠧ蟸૪ᕪ盏盏ᦏ犢Ӥԧ賻牐 (wēi wēi ràng tā shàng le tóu)

6B;m`2 8X3, Jh Bbbm2b rBi? Jq1b, K2i�T?Q`

b?¨M; H2 iƦmVǴ- mbBM; i?2 b�K2 +?�`�+i2`b- #mi i?2 +?�`�+i2` Q`/2` ?2`2 K�F2b bQ

Km+? /Bz2`2M+2- K2�MBM; ǳbHB;?iHv /`mMFǴX

*�i2;Q`v@oA, �K#B;mBiB2b

q2 2M+QmMi2`2/ /Bz2`2Mi FBM/b Q7 bBim�iBQM i?�i +�mb2 �K#B;mBiv BM i?2 `2bmHiBM;

i`�MbH�iBQM r?2M Bi K22ib Jq1b Q` M�K2/ 2MiBiB2b- bQ r2 7m`i?2` /BpB/2 �K#B;mBiv

BMiQ i?`22 bm#@+H�bb2bX

*�i2;Q`v@oA, *QMi2ti@lM�r�`2 �K#B;mBiv U*l�V

AM i?Bb +�b2- i?2 +QMi2ti- BX2X i?2 #�+F;`QmM/ BM7Q`K�iBQM- Bb M22/2/ 7Q` +Q``2+i

i`�MbH�iBQM Q7 i?2 b2Mi2M+2X 6Q` BMbi�M+2- b22 6B;m`2 8XNX .22TG ;Bp2b i?2 i`�MbH�iBQM

ǳBi /B/ MQi ;Bp2 K2 iBK2 i?Qm;?Ǵ- r?BH2 "BM; �M/ :QQ;H2Jh ;Bp2 i?2 b�K2 i`�MbH�@

iBQM ǳBifi?Bb /B/ MQi ;Bp2 K2 QM2 /�v’b iBK2Ǵ �M/ "�B/m QmiTmib � ;`�KK�iB+�HHv

BM+Q``2+i b2Mi2M+2X 6`QK i?2 T`2@+QMi2ti- r2 mM/2`bi�M/ i?�i Bi K2�Mb i?2 bT2�F2`

ǳ/B/ MQi 722H i?�i Bb bT2+B�H iQ ?BKǴ Q` ǳ/B/ MQi ?�p2 �z2+iBQM Q7 i?�iǴ �7i2` �HH i?2

JQ`KQM KBbbBQM�`v’b 2zQ`i iQr�`/b ?BKX AMi2`2biBM;Hv- i?2`2 Bb � TQTmH�` *?BM2b2

B/BQK UbH�M;V i?�i K�i+?2b i?Bb K2�MBM; p2`v r2HH ǳ不是我的菜 U#ɍ b?Ţ rƪ /2 +¨B- HBi@

2`�HHv MQi Kv /Bb?VǴX 6`QK i?Bb TQBMi Q7 pB2r- i?2 +QMi2ti #�b2/ Jh KQ/2H /2b2`p2b

bQK2 KQ`2 �ii2MiBQM- BMbi2�/ Q7 QMHv 7Q+mbBM; QM i?2 b2Mi2M+2 H2p2HX q?2M r2 i`B2/

iQ Tmi �HH #�+F;`QmM/ +QMi2ti BM7Q`K�iBQM �b b?QrM BM 6B;m`2 8XN BMiQ i?2 7Qm` Jh

KQ/2Hb- i?2v T`Q/m+2 �b i?2 b�K2 QmiTmi 7Q` i?Bb bim/B2/ b2Mi2M+2- �b 7Q` b2Mi2M+2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

H2p2H JhX h?Bb BM/B+�i2b i?�i +m``2Mi Jh KQ/2Hb biBHH 7Q+mb QM b2Mi2M+2@#v@b2Mi2M+2

i`�MbH�iBQM r?2M K22iBM; T�`�;`�T?b- BMbi2�/ Q7 mbBM; +QMi2ti BM72`2M+2X

Source But it did not give me the time of day.

DeepL ֕ਙଚဌ磪ᕳ౯෸ᳵ牐 (gěi wǒ shí jiān)

Bing ֕ਙဌ磪ᕳ౯Ӟॠጱ෸ᳵ牐 (gěi wǒ yī tiān de shí jiān)

Google ֕鉖ဌ磪ᕳ౯Ӟॠጱ෸ᳵ牐 (gěi wǒ yī tiān de shí jiān)

Baidu ֕ਙဌ磪ᕳ౯ӞॠӾጱ෸ᳵ牐 (gěi wǒ yī tiān zhōng de shí jiān)

Ref. ֕౯ဌ磪眤ک鉖ӻ੒ԭ౯粬ྛ / ֕鉖犋ฎ౯ጱ芸牐( gǎn dào zhè ge duì yú wǒ tè shū / … wǒ de cài)

Context An old Mormon missionary in Nauvoo once gripped my knee hard as we sat side by side, and he put his arm about 
me and called me "Brother."  We'd only met ten minutes before. He took me to his good bosom. His eyes began to 
mist. I was a prospect, an exotic prospect in old tennis shoes and a sweatshirt. His heart opened to me. It opened 
like a cuckoo clock. But it did not …

6B;m`2 8XN, Jh Bbbm2b rBi? Jq1b, +QMi2ti@mM�r�`2 �K#B;mBiv

*�i2;Q`v@oA, aQ+B�HfGBi2`�im`2@lM�r�`2 �K#B;mBiv UaGl�V

AM i?Bb +�b2- bQ+B�H FMQrH2/;2 Q7 +m``2Mi �z�B`b 7`QK M2rb- Q` HBi2`�im`2 FMQrH@

2/;2 �#Qmi bQK2 M2rHv BMp2Mi2/ 2MiBiB2b f T?`�b2b Bb `2[mB`2/ BM Q`/2` iQ ;2i +Q``2+i

i`�MbH�iBQM QmiTmiX 6Q` BMbi�M+2- 6B;m`2 8XRy BM+Hm/2b irQ b2Mi2M+2b- QM2 7`QK TQH@

BiB+b �M/ �MQi?2` 7`QK HBi2`�im`2X

Source The moment they know the de-gnoming's going on they storm up to have a look. 
Then someone says that it can't be long now before the Russians write Arafat off.

DeepL 犢ժӞᎣ螇݄໐ጱԪ牧疰տ٫Ӥ݄፡Ӟ፡牐 (qù hé)

簁ݸ磪Ո᧔牧ሿࣁአ犋ԧग़ԋ牧אᗔේՈ疰տ಩ᴨ೉ဩ粬ဳᲀ牐(bǎ ā lā fǎ tè zhù xiāo)

Bing ୮犢ժᎣ螇݄᧚໒กฎெԍࢧԪ牧 犢ժ٫ԧ蚏๶፡፡牐 (qù nuò gé míng)

簁ݸ磪Ո᧔牧ሿאࣁᗔේՈᥝ犋ᳩԧ牧疰಩ᴨ೉ဩ粬ဳᲀԧ牐(bǎ ā lā fǎ tè zhù xiāo le)

Google ୮犢ժᎣ螇ྋࣁ蝛Ⴙ窞०ጱᮎӞڰ牧犢ժ٫׎Ӥ݄፡፡牐 (zhèng zài zhú jiàn xiāo shī)

簁ݸ磪Ո᧔牧犋ԋԏאݸᗔේՈ贻ᴨ೉ဩ粬ဳᲀ牐 (jiāng ā lā fǎ tè zhù xiāo)

Baidu 犢ժӞᎣ螇盓໒᧚กྋࣁᬰᤈ牧疰٫Ӥ݄፡Ӟ፡牐 (dé gé nuò míng)

簁ݸ磪Ո᧔牧ࢵאՈ盄盠疰տ಩ᴨ೉ဩ粬Ӟ遃ۮᲀԧ牐 (bǎ ā lā fǎ tè yī bǐ gōu xiāo le)

Ref. ӞᎣ螇݄瑿羊ጱԪࣁᬰᤈ牧犢ժ疰٫Ӥ݄ᥡ፡牐 (qù dì jīng)

簁ݸ磪Ո᧔牧ሿࣁአ犋ԧग़ԋ牧אᗔේՈ疰տ಩ᴨ೉ဩ粬ӥ抓 / ᦏ…ӥݣ牐 (bǎ ā lā fǎ tè xià kè; ràng…xià tái)

6B;m`2 8XRy, Jh Bbbm2b rBi? Jq1b, bQ+B�HfHBi2`�im`2@mM�r�`2 �K#B;mBiv

AM i?2 }`bi b2Mi2M+2- ǳ/2@;MQKBM;Ǵ Bb � rQ`/ 7`QK >�``v SQii2`- BMp2Mi2/ #v

Bib �mi?Q`- iQ `272` iQ i?2 T`Q+2bb Q7 `B//BM; � ;�`/2M Q7 ;MQK2b- � bK�HH K�;B+�H

#2�biX qBi?Qmi i?Bb HBi2`�`v FMQrH2/;2 Bi Bb MQi TQbbB#H2 iQ i`�MbH�i2 i?2 b2Mi2M+2
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

+Q``2+iHvX 6Q` BMbi�M+2- 2p2M i?Qm;? i?Bb b2Mi2M+2 Bb 7`QK � p2`v TQTmH�` MQp2H i?�i

?�b #22M i`�MbH�i2/ BMiQ K�Mv H�M;m�;2b- .22TG i`�MbH�i2/ Bi �b ǳ去核 U[ɍ ?û- /2@

Mm+H2�`VǴ- "BM; i`�MbH�i2/ Bi �b ǳ去诺格明 U[ɍ Mmǁ ;û KőM;- /2@Mmǁ;ûKőM;Ǵ r?2`2

ǳMmǁ;ûKőM;Ǵ Bb � bBKmH�iBQM Q7 i?2 T`QMmM+B�iBQM Q7 ǳ;MQKBM;Ǵ BM � *?BM2b2 r�v-

"�B/m i`�MbH�i2/ Bi �b ǳ德格诺明 U/û ;û Mmǁ KőM;VǴ r?B+? Bb i?2 bBKmH�iBQM Q7 i?2

T`QMmM+B�iBQM Q7 i?2 Qp2`�HH i2`K ǳ/2@;MQKBM;ǴX

AM i?2 b2+QM/ b2Mi2M+2- ǳr`Bi2 �`�7�i QzǴ Bb iQ /BbKBbb ǳu�bb2` �`�7�iǴ- 7Q`K2`

*?�B`K�M Q7 i?2 S�H2biBM2 GB#2`�iBQM P`;�MBb�iBQM- r?Q Bb � T2`bQM Q7 ?BbiQ`B+�H

bB;MB}+�M+2X >Qr2p2`- �HH i?`22 KQ/2Hb .22TG- "BM;- �M/ :QQ;H2Jh i`�MbH�i2/

Bi BMiQ ǳ把f将阿拉法特注销 U#�fDB­M; ­ H­ 7� iĕ x?ɍ tB­Q- /2`2;Bbi2` �`�7�iVǴ

r?B+? i`2�i2/ ǳ�`�7�iǴ �b i?2 iBiH2 Q7 � +2`i�BM TQHB+vfT`Q+22/BM;- MQi #2BM; �#H2

iQ `2+Q;MBb2 Bi �b � T2`bQM�H M�K2/ 2MiBiv- r?BH2 "�B/m K�/2 i?2 2zQ`i iQ mb2

i?2 *?BM2b2 B/BQK ǳ一笔勾销 UvŨ #ŕ ;ǔm tB­Q- +�M+2H 2p2`vi?BM;- Q` M2p2` K2MiBQM

?BbiQ`B+�H +QM~B+ibVǴ 7Q` ǳr`Bi2 QzǴ- #mi Bi Bb MQi � +Q``2+i i`�MbH�iBQMX AMi2`2biBM;Hv-

B7 r2 Tmi i?2b2 irQ b2Mi2M+2b BMiQ � r2# b2�`+? 2M;BM2 Bi `2i`B2p2b i?2 +Q``2+i r2#

T�;2b �b +QMi2ti BM i?2 iQT `�MF TQbBiBQM Q7 i?2 b2�`+? `2bmHiX h?Bb K�v BM/B+�i2

i?�i 7mim`2 Jh KQ/2Hb +QmH/ +QMbB/2` BM+Hm/BM; r2# b2�`+? `2bmHib �b T�`i Q7 i?2B`

FMQrH2/;2 Q7 i?2 #�+F;`QmM/ Q` 7Q` /Bb�K#B;m�iBQM- 7Q` i`�MbH�iBQM Tm`TQb2bX

*�i2;Q`v@oA, *Q?2`2M+2@mM�r�`2 �K#B;mBiv U*Q?l�V

Source Two months ago I had to have an operation for a serious complaint.

DeepL ӷӻ์獮牧౯ࢩԅӞ稞Ӹ᯿ጱಭᦫ犋஑犋狶ಋ๞牐(tóu sù … zuò shǒu shù)

Bing ӷӻ์獮牧౯犋஑犋狶ӞӻӸ᯿ጱಭᦫಋ๞牐 (zuò … tóu sù shǒu shù)

Google ӷӻ์獮牧౯犋஑犋矑ݑӞ稞ಋ๞犥ଫ੒Ӹ᯿ጱಭᦫ牐 (jiē shòu yī cì shǒu shù … tóu sù)

Baidu ӷӻ์獮牧౯ࢩԅӸ᯿ጱಭᦫ犋஑犋ۖಋ๞牐 (tóu sù … dòng shǒu shù)

Ref. ӷӻ์獮牧౯ࢩԅӞ稞Ӹ᯿ጱዩᇫ犋஑犋狶ಋ๞牐(zhèng zhuàng … zuò shǒu shù)

6B;m`2 8XRR, Jh Bbbm2b rBi? Jq1b, +Q?2`2M+2@mM�r�`2 �K#B;mBiv

h?Bb FBM/ Q7 Jq1 �K#B;mBiv +�M #2 bQHp2/ #v i?2 +Q?2`2M+2 Q7 i?2 b2Mi2M+2

Bib2H7- 7Q` BMbi�M+2- i?2 2t�KTH2 BM 6B;m`2 8XRRX h?2 7Qm` Jh KQ/2Hb �HH i`�MbH�i2/

i?2 pJq1 Bib2H7 ǳ?�p2 �M QT2`�iBQMǴ +Q``2+iHv BM K2�MBM; T`2b2`p�iBQM #v ǳ做f接
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

受f动手术 UxmǁfDBĚ b?ǁmf/ǁM; b?ƪm b?ɍVǴ Dmbi rBi? /Bz2`2Mi *?BM2b2 rQ`/ +?QB+2bX

>Qr2p2`- MQM2 Q7 i?2 Jh KQ/2Hb i`�MbH�i2/ i?2 ǳ`2�bQM Q7 i?2 QT2`�iBQMǴ- BX2X-

ǳ+QKTH�BMiǴ +Q``2+iHvX h?2 rQ`/ +QKTH�BMi ?�b irQ KQbi +QKKQMHv mb2/ K2�MBM;b

ǳ� bi�i2K2Mi i?�i bQK2i?BM; Bb mMb�iBb7�+iQ`v Q` mM�++2Ti�#H2Ǵ Q` ǳ�M BHHM2bb Q`

K2/B+�H +QM/BiBQMǴ �M/ �HH 7Qm` KQ/2Hb +?Qb2 i?2 }`bi QM2X �++Q`/BM; iQ bBKTH2

HQ;B+ Q7 bQ+B�H HB72- T2QTH2 /Q MQi M22/ iQ ǳ?�p2 �M QT2`�iBQMǴ /m2 iQ ǳ� bi�i2K2MiǴ-

BMbi2�/ i?2B` ǳK2/B+�H +QM/BiBQMǴ b?QmH/ ?�p2 #22M +?Qb2M iQ i`�MbH�i2 i?2 rQ`/

ǳ+QKTH�BMiǴX "2+�mb2 Q7 i?2 BM+Q``2+iHv +?Qb2M +�M/B/�i2 i`�MbH�iBQM Q7 i?2 rQ`/

ǳ+QKTH�BMiǴ- "BM;’b QmiTmi 2p2M BMp2Mi2/ � M2r i2`K BM *?BM2b2 ǳ投诉手术 UiƦm

bɍ b?ƪm b?ɍ- � bm`;2`v Q7 +QKTH�BMi bi�i2K2Mi FBM/VǴ r?B+? K�F2b MQ b2Mb2X

1M;HBb? iQ :2`K�M

AM i?2 +�b2 Q7 1M;HBb?@iQ@:2`K�M Jq1b- i?2`2 �`2 bQK2 +�b2b r?2`2 i?2 +Q``2@

bTQM/BM; :2`K�M i`�MbH�iBQM Q7 1M;HBb? Jq1b +�M #2 QM2 rQ`/X h?Bb Bb T�`iB�HHv

#2+�mb2 :2`K�M ?�b +QKTQmM/ p2`#bX 6Q` BMbi�M+2- i?2 pJq1 ǳrQF2 mTǴ BM i?2

b2Mi2M+2 ǳ�M QH/ rQK�M rBi? +`BMFHv ;`2v ?�B` rQF2 mT �i ?2` TQbi QmibB/2 i?2

H�p�iQ`v �M/ QT2M2/ i?2 /QQ`- bKBHBM; �M/ ;`�bTBM; � }Hi?v +H2�MBM; `�;XǴ ?�b +Q`@

`2bTQM/BM; :2`K�M �HB;M2/ rQ`/ ǳ2`r�+?i2Ǵ rBi? � bmBi�#H2 i`�MbH�iBQM “1BM2 �Hi2

6`�m KBi F`�mb2K- ;`�m2K >��` 2`r�+?i2 �m7 B?`2K SQbi2M pQ` /2` hQBH2ii2 mM/

ƺzM2i2 /B2 hɃ`- H +?2Hi2 mM/ ;`Bz M�+? 2BM2K b+?KmixB;2M SmixH�TT2MXǴX

h?Bb �HbQ Q++m`b BM i?2 1M;HBb?@iQ@*?BM2b2 i`�MbH�iBQM- bm+? �b �M 1M;HBb? p2`#YT�`iB+H2

Jq1 #2BM; �HB;M2/ iQ QM2 bBM;H2 *?BM2b2 +?�`�+i2`frQ`/X 6Q` 2t�KTH2- BM i?Bb b2M@

i2M+2 ǳh?2 7�+i i?�i Kv M�K2 ?�b #22M KBt2/ mT BM i?BbXǴ- i?2 pJq1 UoS*V KBt2/

mT ;2ib �HB;M2/ iQ � bBM;H2 +?�`�+i2` rQ`/ ǳ混 U?ɍMVǴ BM � bmBi�#H2 i`�MbH�iBQM ǳ事

实上，我的名字已经被混在这里面了。Ub?Ţ b?ő b?¨M;- rƪ /2 KőM; xŢ vŕ DŨM; #ĕB ?ɍM

x¨B x?ĕ Hŕ KB¨M H2VǴX

� b2+QM/ Bbbm2 Bb i?�i i?2 �miQK�iB+ i`�MbH�iBQM iQ :2`K�M +�M #2 #B�b2/ iQr�`/b

+?QQbBM; i?2 TQHBi2 Q` 7Q`K�H 7Q`K- b22 i?2 2t�KTH2b bm+? �b “aB2”BMbi2�/ Q7 i?2

b2+QM/ 7Q`K bBM;mH�` “/m”7Q` ǳvQmǴ- ǳ�m7 "�bBb pQMǴ BMbi2�/ Q7 ǳ#�bB2`2M/ �m7Ǵ 7Q`
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

ǳ#�b2/ QMǴX �+?B2pBM; � ?B;?2` �++m`�+v H2p2H Q7 Jh rBHH /2T2M/ QM i?2 +QMi2ti Q7

mb�;2 iQ /2+B/2 r?B+? 7Q`K Bb KQ`2 bmBi�#H2X

� i?B`/ Bbbm2 Bb i?�i 7Q` i?2 1M;HBb? p2`#�H KmHiB@rQ`/ 2tT`2bbBQMb i?�i �`2 Q7i2M

MQi i`�MbH�i2/ �b p2`#�H KmHiB@rQ`/ 2tT`2bbBQMb iQ :2`K�M- i?Bb BM/B+�i2b bQK2

7m`i?2` rQ`F iQ 2tTHQ`2 #v Jh `2b2�`+?2`b iQ /2p2HQT #2ii2` KQ/2Hb iQ ?�p2 i?2

K�+?BM2 T`Q/m+2 +Q``2bTQM/BM; :2`K�M Jq1bX

1M;HBb? iQ SQHBb?

h?2 Jh QmiTmi Bbbm2b BM 1M;HBb?@iQ@SQHBb? KQbiHv 7�HH BMiQ i?2 +�i2;Q`B2b Q7 +Q?2`2M+2@

mM�r�`2 2``Q`- HBi2`�H i`�MbH�iBQM- �M/ +QMi2ti mM�r�`2 Bbbm2X

_2;�`/BM; i?2 Jh QmiTmi- Bbbm2b BM 1M;HBb?@iQ@SQHBb? i?�i 7�HH BMiQ +Q?2`2M+2@

mM�r�`2 2``Q`- 7Q` BMbi�M+2- i?2 pJq1 ǳr`Bi2 QzǴ BM i?2 b2Mi2M+2 ǳh?2M bQK2QM2

b�vb i?�i Bi +�MǶi #2 HQM; MQr #27Q`2 i?2 _mbbB�Mb r`Bi2 �`�7�i QzXǴ r�b i`�MbH�i2/

�b ǳqvTBbx²Ǵ USQi2K FiQȐ KƦrB- ʊ2 Dmʊ MB2/ƈm;Q _QbD�MB2 rvTBbx² �`�7�i�XV r?B+?

K2�Mb ǳT`2b+`B#2Ǵ- BMbi2�/ Q7 i?2 +Q``2+i ǳbTBbx² M� bi`�iv U�`�7�i�VǴX h?Bb 2``Q` +�M

#2 �pQB/2/ #v i?2 +Q?2`2M+2 Q7 i?2 b2Mi2M+2 Bib2H7 BM K2�MBM; T`2b2`p�iBQM KQ/2HbX

6Q` � HBi2`�H i`�MbH�iBQM- r2 +�M b22 i?2 2t�KTH2 pJq1 ǳ;�p2 U?BKV � HQQFǴ

BM i?2 b2Mi2M+2 ǳa?2 `m|2/ ?2` 72�i?2`b �M/ ;�p2 ?BK � HQQF Q7 /22T /Bb;mbiXǴ

r?B+? r�b HBi2`�HHv i`�MbH�i2/ �b ǳ/�ƈ� Km bTQD`x2MB2Ǵ- ?Qr2p2`- BM SQHBb?- T2QTH2

mb2 ǳi?`Qr � HQQFǴ �b ǳ`xm+Bƈ� UKmV bTQD`x2MB2Ǵ BMbi2�/ Q7 ǳ;�p2 U/�ƈ�- � 72K�H2

7Q`KVǴ �M/ � T`QT2` i`�MbH�iBQM rQmH/ #2 L�bi`Qbxvƈ� bQ#B2 TBƦ`� B `xm+Bƈ� Km bTQ@

D`x2MB2 ;ƈĠ#QFB2;Q Q#`xv/x2MB�X �HbQ i?2 Jh QmiTmi rQ`/ 7Q` ǳL�bi`Qbxvƈ�Ǵ r�b

ǳw/`mx;Qi�ƈ�Ǵ r?B+? ?�b �M BM+Q``2+i K2�MBM;X X �MQi?2` 2t�KTH2 Q7 HBi2`�H i`�Mb@

H�iBQM H2�/BM; iQ 2``Q`b Bb i?2 pJq1 ǳim`M i?2 i�#H2bǴ 7`QK i?2 b2Mi2M+2 ǳLQr A`�M

r�Mib iQ im`M i?2 i�#H2b �M/ Bb BMpBiBM; +�`iQQMBbib iQ /Q i?2B` #2bi #v /2TB+iBM;

i?2 >QHQ+�mbiXǴ r?B+? Bb i`�MbH�i2/ �b ǳQ/r`Ʀ+BÉ biQHBFB Uim`M i�#H2bVǴ- ?Qr2p2`- Bi

b?QmH/ #2 ǳQ/r`Ʀ+BÉ bvim�+DĠ Uim`M i?2 bBim�iBQMVǴ Q` ǳQ/r`Ʀ+BÉ `QHĠ Uim`M `QH2VǴ

rBi? � T`QT2` i`�MbH�iBQM ǳh2`�x A`�M +?+2 Q/r`Ʀ+BÉ bvim�+DĠ B x�+?Ġ+� `vbQrMBFƦr-

#v x`Q#BHB rbxvbiFQ- +Q r B+? KQ+v- T`x2/bi�rB�D²+ >QHQ+�mbiXǴ h?2b2 irQ 2t�KTH2b
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

BHHmbi`�i2 i?2 HQ+�HBb�iBQM Bbbm2 BM i?2 i�`;2i H�M;m�;2X

6Q` i?2 +QMi2ti mM�r�`2 Bbbm2- r2 +�M HQQF #�+F iQ i?2 2t�KTH2 b2Mi2M+2 ǳ"mi Bi

/B/ MQi ;Bp2 K2 i?2 iBK2 Q7 /�vXǴ 7`QK 6B;m`2 8XNX h?Bb r�b HBi2`�HHv i`�MbH�i2/ rQ`/

#v rQ`/ BMiQ ǳ�H2 MB2 /�ƈQ KB iQ TQ`v /MB�XǴ r?B+? Bb BM i?2 b2Mb2 Q7 ?Qm`fiBK2X

>Qr2p2`- Bi b?QmH/ #2 ǳLB2 b²/xĠ �#v iQ #vƈQ +QȐ rvD²iFQrQfbx+x2;ƦHMB2 /H� KMB2X

UA /Q MQi i?BMF i?Bb Bb bT2+B�H iQ K2XVǴ #�b2/ QM i?2 +QMi2ti- Q` ǳ�H2 iQ MB2 KQD�

#�DF�Ǵ �b �M B/BQK�iB+ 2tT`2bbBQM r?B+? K2�Mb ǳMQi Kv 7�B`v i�H2Ǵ UBM/B+�iBM; MQi

Kv +mT Q7 i2�VX

8XkX8 .Bb+mbbBQM

AM i?Bb b2+iBQM- r2 /Bb+mbb bQK2 Bbbm2b /Bb+Qp2`2/ /m`BM; i?2 +Q`Tmb +QMbi`m+iBQM

T`Q+2bb- r?B+? �`2 `2H�i2/ iQ Jq1b BM JhX

Jq1 Abbm2b, aQm`+2 *Q`Tmb

aQK2 T`Q#H2Kb Q++m``2/ BM i?2 bQm`+2 1M;HBb? +Q`Tmb r?B+? BKT�+i i?2 b2Mi2M+2b

r2 2ti`�+i2/ 7`QK i?2 KQMQHBM;m�H i`�BMBM; �M/ i2bi /�i� rBi? pJq1 �MMQi�iBQM

i�;bX

6B`biHv- i?2`2 Bb �M �++m`�+v Bbbm2 rBi? i?2 i�;;BM;- r?B+? K�v ?�p2 #22M mM@

�pQB/�#Hv BMi`Q/m+2/ �b � `2bmHi Q7 i?2 i�;;BM; i�bF #2BM; +�``B2/ Qmi #v QM2 bBM;H2

T2`bQM 7Q` 2�+? +�b2- BX2X rBi?Qmi � +`Qbb@p�HB/�iBQM [m�HBiv +?2+FBM; bi�;2 8X

aQK2 2``Q` �MMQi�iBQMb Q7 pJq1b BM i?2 bQm`+2 KQMQHBM;m�H +Q`Tmb rBHH i?mb

?�p2 bQK2 BKT�+i QM i?2 �++m`�+v H2p2H Q7 i?2 pJq1 /Bb+Qp2`v �M/ B/2MiB}+�iBQM

b?�`2/ i�bF- #mi �HbQ �z2+i i?2 #BHBM;m�H mb�;2 Q7 �HT?�Jq1X q2 i`B2/ iQ �//`2bb

�HH i?2b2 +�b2bX 6Q` BMbi�M+2- 7Q` i?2 2t�KTH2 b2Mi2M+2 BM 6B;m`2 8Xe- i?2 1M;HBb?

+Q`Tmb �MMQi�i2/ r`QM;Hv i?2 b2[m2M+2 ǳ?�/ iQ ;Q QMǴ �b � p2`#�H B/BQK UoA.bV

r?B+? Bb MQi �++m`�i2X h?2 p2`# ǳ?�/Ǵ ?2`2 Bb �{HB�i2/ rBi? ǳ�HH ?2 ?�/Ǵ BMbi2�/ Q7

ǳiQ ;Q QMǴX aQ 2Bi?2` r2 �MMQi�i2 ǳ;Q QMǴ �b pJq1 BM i?2 b2Mi2M+2 Q` i?2 Qp2`�HH

+H�mb2 ǳ�HH ?2 ?�/ iQ ;Q QMǴ �b � bim/B2/ i2`KX
8?iiTb,ff;BiH�#X+QKfT�`b2K2fb?�`2/i�bF@/�i�f@fi`22fK�bi2`fRXRf1L

R89

https://gitlab.com/parseme/sharedtask-data/-/tree/master/1.1/EN


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�MQi?2` 2t�KTH2 rBi? � /Bz2`2Mi ivT2 Q7 pJq1 Bb i?2 b2Mi2M+2 ǳ>2 Tmi i?2K

QM BM � FBM/ Q7 i`�M+2XǴ r?2`2 i?2 bQm`+2 1M;HBb? +Q`Tmb i�;;2/ ǳTmiǴ �M/ ǳi`�M+2Ǵ

�b GB;?i@p2`# +QMbi`m+iBQM UGo*X+�mb2VX >Qr2p2`- i?2 T?`�b2 Bb rBi? ǳTmiXXXQMǴ

BMbi2�/ Q7 ǳTmiXXXi`�M+2ǴX ǳTmi bQK2QM2 BMiQ � i`�M+2Ǵ Bb � T?`�b2 iQ 2tT`2bb ǳK�F2

bQK2QM2 BMiQ � ?�H7@+QMb+BQmb bi�i2ǴX >Qr2p2`- 7Q` i?Bb b2Mi2M+2- B7 r2 +?2+F #�+F �

#Bi 7m`i?2` Q7 i?2 +QMi2ti- Bi K2�Mb ǳ?2 Tmi QM ?Bb +HQi? BM � FBM/ Q7 i`�M+2ǴX h?2

rQ`/ ǳi`�M+2Ǵ Bb �{HB�i2/ rBi? i?2 T?`�b2 ǳBM � FBM/ Q7 i`�M+2Ǵ BMbi2�/ Q7 ǳTmiǴX

Source The pressure had been building up in him since Stillman's disappearance that 
morning, and it came out of him now as a torrent of words.

DeepL ᛔ՗ᮎॠ෱Ӥේ茯ਫ਼磥०鈭ݸ牧犢蛪Ӥጱܴێ疰Ӟፗࣁᑌ肞牧ሿܩࣁইჸჸ࿯࿜膢ႀԧڊ๶牐(jī jù, … què 
rú tāo tāo jiāng shuǐ bān yǒng le chū lái)

Bing ᛔ՗ේឯ粬磥ᮎॠ෱Ӥ०鈭ݸ牧犢ጱܴێ疰Ӟፗࣁीے牧ሿࣁ犢统簁य़᥺犋ڊ牐(zēng jiā, … tā tú rán dà yán bù 
chū)

Google ᛔ՗ේ茯ਫ਼磥ҁStillman҂ᮎॠ෱Ӥ०鈭犥๶牧犢蛪ӤጱܴێӞፗࣁीے牧ሿࣁ牧犢ጱ᥺᧍ইᄤ࿜膢ႀڊ牐(zēng jiā, 
… tā de yán yǔ rú cháo shuǐ bān yǒng chū)

Baidu ᛔ՗ේ茯ਫ਼磥ᮎॠ෱Ӥ०鈭ݸ牧犢ጱܴێ疰Ӟፗࣁीے牧ሿࣁ犢蛪Ӥጱܴێ疰猟ჸჸ犋ᕷጱᦾ牐(zēng jiā, … tā shēn 
shang de yā lì jiù xiàng tāo tāo bù jué de huà)

Ref. ᛔ՗ᮎॠ෱Ӥේ茯ਫ਼磥०鈭ݸ牧犢蛪Ӥጱܴێ疰Ӟፗࣁᑌ肞牧ሿࣁ鉖犚ܴݒێ౮ჸჸ犋ᕷጱᦾ؁ᦫᘒڊ牐
(jī jù, … zhè xiē yā lì biàn chéng tāo tāo bù jué de huà qīng sù ér chū)

6B;m`2 8XRk, �//BiBQM�H pJq1b Q` Jq1b

� b2+QM/ Bbbm2 r2 /Bb+Qp2`2/ rBi? i?2 1M;HBb? H�M;m�;2 +Q`Tmb Bb i?�i i?2`2

�`2 bQK2 BMi2`2biBM; b2Mi2M+2b BM i?2 +Q`Tmb i?�i BM+Hm/2 MQM@/2+QKTQb�#H2 Jq1b-

#mi i?2b2 Jq1b �`2 MQi �MMQi�i2/X 6mim`2 rQ`F +QmH/ BM+Hm/2 �//BM; 7m`i?2`

�MMQi�iBQM QM i?Bb �bT2+i �M/ 2ti2M/ i?Bb FBM/ Q7 #BHBM;m�H T�B`bX

6Q` BMbi�M+2- BM 6B;m`2 8XRk- i?2 pJq1 +�i2;Q`v p2`#@T�`iB+H2 +QMbi`m+iBQMb

UoS*Xb2KBV Bb i�;;2/ iQ i?2 T?`�b2 ǳ#mBH/BM; mTǴ- r?B+? K�v #2 �M BMi2`2biBM; +�b2

7Q` pJq1 /Bb+Qp2`v �M/ B/2MiB}+�iBQMX >Qr2p2`- 7Q` +`Qbb@HBM;m�H `2b2�`+?- �b i?2

BMBiB�H �BK Q7 Qm` +Q`Tmb +QMbi`m+iBQM- bm+? �b Jh- i?2 2M/BM; T�`i Q7 i?Bb b2Mi2M+2

ǳ+�K2 Qmi Q7 ?BK MQr �b � iQ``2Mi Q7 rQ`/bǴ TQb2b KQ`2 +?�HH2M;2b- �M/ rQmH/ /`�r

KQ`2 �ii2MiBQM 7`QK `2b2�`+?2`bX

q2 i2bi i?Bb rBi? 7Qm` Jh KQ/2Hb �M/ 7QmM/ i?2 7QHHQrBM; QmiTmib, .22TG

HBi2`�HHv i`�MbH�i2/ Bi BMiQ ǳ� bi`QM; �M/ 7�bi@KQpBM; bi`2�K Q7 r�i2`Ǵ �M/ /`QTT2/
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

ǳrQ`/bǴc "BM; ;�p2 � i`�MbH�iBQM rBi? QTTQbBi2 K2�MBM; ǳ/Q2b MQi b�v � rQ`/Ǵc

:QQ;H2 �M/ "�B/m T`Q/m+2/ Km+? #2ii2` i`�MbH�iBQM +Qp2`BM; ǳiQ``2Mi Q7 rQ`/bǴ

2p2M i?Qm;? i?2 b2Mi2M+2 H2p2H i`�MbH�iBQM +QMi�BMb 2``Q`b �M/ +�M #2 BKT`Qp2/-

BX2X- ǳBiǴ K2�MBM; i?2 ǳT`2bbm`2”BM i?2 bQm`+2 b2Mi2M+2 r�b /`QTT2/ Qmi #v :QQ;H2c

ǳ+�K2 Qmi Q7 ?BKǴ r�b /`QTT2/ Qmi #v "�B/mX

8XkXe amKK�`v Q7 �HT?�Jq1

AM i?Bb b2+iBQM- r2 T`2b2Mi2/ i?2 +QMbi`m+iBQM Q7 � KmHiBHBM;m�H T�`�HH2H +Q`Tmb- �H@

T?�Jq1- rBi? pJq1b �b TBQM22` �MMQi�iBQMb #v M�iBp2 bT2�F2`b Q7 i?2 +Q``2@

bTQM/BM; H�M;m�;2bX h?Bb Bb BMbTB`2/ #v � M22/ 7Q` #2ii2` Jh 2p�Hm�iBQM i2bi bmBi2b

BM �bb2bbBM; r?2i?2` Jh KQ/2Hb `2�+? ?mK�M T�`BivX q2 /2b+`B#2/ i?2 T`Q+2/m`2

Q7 Jh KQ/2H b2H2+iBQM- ?mK�M TQbi 2/BiBM; �M/ �MMQi�iBQM- �M/ +QKT�`2/ /Bz2`@

2Mi bi�i2@Q7@i?2@�`i Jh KQ/2Hb �M/ +H�bbB}2/ i?2 Jh 2``Q`b 7`QK pJq1b `2H�i2/

b2Mi2M+2f+QMi2ti i`�MbH�iBQMbX q2 +?�`�+i2`Bb2/ i?2 2``Q`b BMiQ /Bz2`2Mi +�i2;Q`B2b

iQ ?2HT Jh `2b2�`+? iQ 7Q+mb QM QM2 Q` KQ`2 Q7 i?2K iQ BKT`Qp2 i?2 T2`7Q`K�M+2

Q7 JhX h?2 p�bi K�DQ`Biv Q7 2``Q` +�i2;Q`B2b p2`B}2/ Qm` �bbmKTiBQM i?�i Jh Bb 7�`

7`QK ?mK�M T�`Biv- �M/ i?�i Jq1b �`2 � #QiiH2M2+FX

q2 T2`7Q`K2/ i?2 b�K2 T`Q+2bb �b /2b+`B#2/ ?2`2 7Q` 1M;HBb? → *?BM2b2- 1M@

;HBb?→ :2`K�M �M/ 1M;HBb?→ SQHBb? �M/ bBKBH�`Hv +�i2;Q`Bb2/ i?2 Jh Bbbm2b r?2M

?�M/HBM; Jq1bX q2 �HbQ BM+Hm/2/ � b2+iBQM QM +Q`Tmb /2p2HQTK2MiX

q2 rBHH mb2 �HT?�Jq1 7Q` Qm` M2r 2p�Hm�iBQM K2i?Q/QHQ;v i?�i r2 rBHH T`2b2Mi

BM i?2 M2ti b2+iBQMX h?Bb Bb BMbTB`2/ #v i?2 7�+i i?�i +m``2Mi i`�MbH�iBQM [m�HBiv

2biBK�iBQM UhZ�V /Q2b MQi `2~2+i /Bz2`2M+2b BM bi�i2@Q7@i?2@�`i Jh KQ/2HbX q2

Qz2` � M2r ;QH/ bi�M/�`/ BM 2p�Hm�iBQMX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

8Xj >BGJ2J2, >mK�M@BM@i?2@GQQT Jh 1p�Hm�iBQM

rBi? Jq1b

�b /Bb+mbb2/ T`2pBQmbHv QM Jh +?�HH2M;2b �M/ Jh 2p�Hm�iBQM Bbbm2b Ua2+iBQMb kXj

�M/ kXkV- +m``2Mi 2p�Hm�iBQM K2i?Q/b mbBM; �miQK�iB+ K2i`B+b 7�BH iQ +Q``2+iHv `2@

~2+i i?2 /Bz2`2M+2b �KQM; bi�i2@Q7@i?2@�`i Jh KQ/2Hb- �M/ iQ /BbiBM;mBb? i?2K

7`QK i?2 `2�H ?mK�M T�`BivX J2�Mr?BH2 +`Qr/@bQm`+2/ ?mK�M 2p�Hm�iBQMb bmz2`

7`QK � H�+F Q7 +H2�` ;mB/�M+2 QM HBM;mBbiB+ BMTmib �M/ Q7 r2HH@i`�BM2/ rQ`F2`b- H2�/@

BM; iQ HQr +Q``2H�iBQM iQ 2tT2`ibǶ Dm/;2K2Mib (dd- RRk)X 6QHHQrBM; i?2 +`2�iBQM

Q7 i?2 �HT?�Jq1 KmHiBHBM;m�H T�`�HH2H +Q`TQ`� rBi? Jq1b �MMQi�iBQM Ua2+iBQM

8XkV- r2 /2bB;M � ?mK�M@BM@i?2@HQQT Jh 2p�Hm�iBQM K2i?Q/ HQQFBM; BMiQ KmHiB@rQ`/

2tT`2bbBQMb U>BGJ2J2VX h?Bb K2i?Q/QHQ;v i�F2b Jq1b �b QM2 BKTQ`i�Mi 7�+iQ` BM

i?2 �bb2bbK2Mi T`Q+2/m`2- BM �//BiBQM iQ Dm/;BM; i?2 Qp2`�HH +QMi2tim�H b2Mi2M+2 Q`

b2;K2Mi H2p2H i`�MbH�iBQM T2`7Q`K�M+2bX >BGJ2J2 Bb /2bB;M2/ 7Q` 2tT2`ib Q` r2HH@

i`�BM2/ M�iBp2 bT2�F2`b rBi? ;mB/2HBM2b iQ +�``v Qmi i`�MbH�iBQM 2p�Hm�iBQMbX Ai �bFb

�bb2bbQ`b iQ /Q +2`i�BM H2p2H +H�bbB}+�iBQM Q7 i?2 2``Q` ivT2b `2;�`/BM; Jq1 i`�MbH�@

iBQMb- 2X;X B7 Bi Bb i`�MbH�i2/ +Q``2+iHv Q` MQi- mbBM; `272`2M+2 Jq1b Q` �Hi2`M�iBp2b

Q` +QKKQM T?`�b2b- 2i+X h?2b2 +H�bbB}+�iBQM #2?�pBQm`b �`2 b�p2/ BM Qm` iQQHFBi �M/

+�M #2 2tTQ`i2/ 7Q` `2b2�`+?2`b iQ +�``v Qmi 7m`i?2` �M�HvbBb Q7 i?2B` bvbi2K QmiTmibX

qBi? i?Bb BM KBM/- r2 2tTHQ`2 r?2i?2` >BGJ2J2 +�M ?�p2 � TQbBiBp2 BM~m2M+2 7Q`

Jh KQ/2HHBM; `2b2�`+?X

8XjXR >BGJ2J2 JQ/2H .2bB;M

A7 r2 HQQF #�+F �i a2+iBQM kXk- Qm` bm`p2v Q7 Jh 2p�Hm�iBQM- >BGJ2J2 +�M #2 TH�+2/

BMiQ i?2 �`2� Q7 b2K�MiB+ 72�im`2b BMi2;`�i2/ ?mK�M �bb2bbK2Mi- rBi? Jq1b �b i?2

H2tB+�H i2`Kb 72�im`2/- BM �//BiBQM iQ ~m2M+v �M/ �/2[m�+v +`Bi2`B� #2BM; mb2/X Ai Bb

�HbQ +QMM2+i2/ iQ i�bF@Q`B2Mi2/ 2p�Hm�iBQMbX h?2`2 Bb � i?`22@bi2T �bb2bbK2Mi i�bF

/2bB;M2/ BM >BGJ2J2- BM+Hm/BM; ;2M2`�H i2ti Ub2Mi2M+2b- b2;K2MibV H2p2H ~m2M+v �M/

�/2[m�+v b+Q`2 General(fluency, adequacy)- ?B;?HB;?i2/ Jq1b i`�MbH�iBQM [m�HBiv
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

b+Q`2 MWE(α, β, γ, θ)- �M/ � r2B;?iBM; T�`�K2i2` 7Q` Jq1b QM Qp2`�HH i2ti ΦX

q2 /2b+`B#2 i?2b2 b2T�`�i2Hv #2HQr #27Q`2 r2 ;2i iQ i?2 +QKTmi�iBQM Q7 i?2 Qp2`�HH

>BGJ2J2 b+Q`2X

AX >Qr ;QQ/ Bb i?2 Jh QmiTmi i2ti BM ;2M2`�H\

Ç GQQF �i i?2 irQ 7�+iQ`b r?2M b+Q`BM;X

Ç 6Hm2M+v, Ab i?2 +�M/B/�i2 i`�MbH�iBQM ~m2Mi- 2X;X ;`�KK�iB+�HHv +Q``2+i

Ç �/2[m�+v, .Q2b i?2 +�M/B/�i2 i`�MbH�iBQM +Qp2` �HH i?2 K2�MBM; BM i?2 bQm`+2

f `272`2M+2 i2ti\

Ç :Bp2 � b+Q`2 y iQ Ry → General(fluency, adequacy)X

AM i?Bb BMi2`7�+2- r2 ;Bp2 � b+Q`BM; `�M;2 y iQ RyX

AAX GQQF BMiQ i?2 ?B;?HB;?i2/ Jq1b �M/ +H�bbB7v B7 i?2v �`2 i`�MbH�i2/- �M/ B7 bQ

i?2M ?Qr\

Ç *Q``2+iHv i`�MbH�i2/ mbBM; `272`2M+2 Jq1b Uα ++- b+Q`2,RyV

Ç *Q``2+iHv i`�MbH�i2/ mbBM; �Hi2`M�iBp2 Jq1b Uβ ++- b+Q`2,RyV

Ç h`�MbH�i2/ mbBM; Qi?2` rQ`/b- MQM@Jq1b Uγ ++- b+Q`2,y iQ RyV

Ç LQi i`�MbH�i2/- HQbi- LlGG Uθ- b+Q`2,yV

Ç a+Q`2 →MWE(α, β, γ, θ)

AM i?Bb BMi2`7�+2- r2 ;Bp2 7Qm` +?QB+2b `27@Jq1- �Hi@Jq1- MQM@Jq1- �M/

LlGG- BM �//BiBQM iQ � b+Q`BM; `�M;2 y iQ RyX h?2 i`BTH2 b2i Uα- β- γ V biQ`2b

?Qr Q7i2M i?2 Jq1b �`2 i`�MbH�i2/ mbBM; i?2 `272`2M+2 Jq1- �Hi2`M�iBp2 Jq1-

Q` Qi?2` rQ`/b- �M/ θ biQ`2b ?Qr Q7i2M i?2 bQm`+2 Jq1b �`2 H27i BM � HQbb BM i?2

i`�MbH�iBQM Q` F2Ti �b 7Q`2B;M rQ`/b rBi?Qmi �Mv i`�MbH�iBQMX

AAAX 6`QK r?B+? �bT2+ib /Q i?2 Jq1b T`2b2Mi /B{+mHiv- �z2+i i?2 i`�MbH�iBQM- �M/

iQ r?�i /2;`22b\

Ç a2K�MiB+b, rQ`/ K2�MBM;b �M/ `2H�iBQMb #2ir22M i?2K
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Ç :`�KK�`, bvMi�t �M/ KQ`T?QHQ;v

Ç A/BQK�iB+Biv, � ;`QmT Q7 rQ`/b 2bi�#HBb?2/ #v mb�;2 �b ?�pBM; � K2�MBM; MQi

/2/m+B#H2 7`QK i?Qb2 Q7 i?2 BM/BpB/m�H rQ`/b

Ç �K#B;mBiv, i?2 [m�HBiv Q7 #2BM; QT2M iQ KQ`2 i?�M QM2 BMi2`T`2i�iBQM

Ç .2;`22b Uφ- b+Q`2,y iQ RV

Ç PmiTmi → Φ(Sem,Gra, Idi, Amb,φ)

r?2`2 i?2 T�`�K2i2`b Sem,Gra, Idi, Amb `2T`2b2Mi b2K�MiB+b- ;`�KK�`- B/BQK�iB+@

Biv �M/ �K#B;mBiv `2bT2+iBp2HvX h?2 +H�bbB}+�iBQM Q7 /Bz2`2Mi bBim�iBQMb BM bi2T AAA

Bb iQ 7�+BHBi�i2 7m`i?2` �M�HvbBb QM i?2 Jq1b �TT2�`BM; BM Qm` i2bi b2i U+Q`TmbV- �b

r2HH �b i?2 TQbbB#H2 2ti2MbBQM BM 7mim`2 iQ +Qp2` KQ`2 H�#2HH2/ /�i� rBi? #`Q�/2`

�bT2+ibX h?Bb Bb � KmHiBTH2 +?QB+2 +H�bbB}+�iBQM r?2`2 i?2 �bb2bbQ`b +�M iB+F KQ`2

i?�M QM2 Q7 i?2 +�i2;Q`B2bX

6BM�HHv- i?2 Qp2`�HH b+Q`2 Q7 >BGJ2J2- BX2X HiLMeMe(General,MWE,Φ)- Bb

i?2 r2B;?i2/ bmK Q7 i?2 ;2M2`�H i2ti b+Q`2 General(fluency, adequacy) �M/ Jq1

b+Q`2 MWE(α, β, γ, θ) rBi? i?2 r2B;?iBM; T�`�K2i2` 7`QK i?2 i?B`/ bi2T φ QM i?2

BM~m2M+2 Q7 Jq1b QM Qp2`�HH i2tiX

h?2 b+Q`BM; 7mM+iBQM Bb �b #2HQr �M/ Bb #�b2/ QM i?2 i?`22 bi2T Dm/;2K2Mib r?2`2

r2 mb2 HiLMeMe(•) iQ BM/B+�i2 HiLMeMe(General,MWE,Φ)X

HiLMeMe(•) = General(fluency, adequacy) + φ×MWE(α, β, γ, θ) U8XRV

HiLMeMenorm = HiLMeMe/PointMax U8XkV

r?2`2 PointMax Bb i?2 K�tBKmK TQBMi i?�i bi2T@A �M/ bi2T@AA +�M ;2M2`�i2- �M/

HiLMeMenorm Bb i?2 MQ`K�HBb2/ b+Q`2 T`QT�;�iBM; i?2 >BGJ2J2 b+Q`2 BMiQ i?2

BMi2`p�H Uy- RVX
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

h?2 Qp2`�HH b+Q`2 Bb i?2 +QK#BM�iBQM Q7 bi2T@A �M/ bi2T@AA rBi? � r2B;?iBM; T�@

`�K2i2` �ii�+?2/ iQ i?2 b2+QM/ TQBMiX h?2 MQ`K�HBb2/ b+Q`2 Q7 >BGJ2J2 Bb i?2

`�r b+Q`2 /BpB/2/ #v i?2 ?B;?2bi TQi2MiB�H b+Q`2 i?2v +�M ;2i- bm+? i?�i i?2 MQ`@

K�HBb2/ b+Q`2 `�M;2b 7`QK y iQ RX h?2 MQ`K�HBb�iBQM Bb iQ ;Bp2 i?2 mb2` � KQ`2

bi`�B;?i7Q`r�`/ BMbiBM+i QM ?Qr Km+? i?2 �bb2bbQ`b Dm/;2 i?2 i`�MbH�iBQM i2ti [m�H@

Biv BM � y@iQ@R Uy iQ RyyV `�M;2X �MQi?2` #2M2}i Q7 i?2 MQ`K�HBb�iBQM Bb i?�i Bi +�M

#2 mb2/ 7Q` �miQK�iB+ 2p�Hm�iBQM K2i`B+b imMBM; #v +�H+mH�iBM; i?2B` +Q``2H�iBQM iQ

>BGJ2J2- 2X;X aT2�`K�M- S2�`bQM- Q` E2M/�HH h�m +Q``2H�iBQM K2i?Q/b �i bvbi2K

H2p2H Q` b2;K2Mi H2p2H (RRk)X

h?Bb TH�i7Q`K +�M �HbQ #2 mb2/ iQ +`2�i2 M2r `2bQm`+2bX 6Q` 2t�KTH2- i?2 bi2T@AA

Jq1 [m2biBQM r?2`2 r2 �bF B7 i?2 i`�MbH�iBQM mb2b �Hi2`M�iBp2 Jq1b �M/ B7 bQ i?2M

r?B+?- ?2`2 r2 +�M b2i � 7m`i?2` biQ`BM; QTiBQM iQ b�p2 i?2 �Hi2`M�iBp2 Jq1b i?�i �`2

+Q``2+i i`�MbH�iBQMb Q7 i?2 bQm`+2 Jq1bX q2 +�M �HbQ biQ`2 TH�BM T?`�b2b i?�i �`2

+Q``2+i i`�MbH�iBQMb Q7 bQm`+2 Jq1bX AM i?Bb r�v- r2 ;2M2`�i2 KQ`2 #BHBM;m�H T�`�HH2H

Jq1 i2`Kb- BM+Hm/BM; T�`�T?`�bBM; �i bBM;H2 bB/2 �i Jq1 H2p2HX h?2b2 `2bQm`+2b

+�M #2 BKTQ`i�Mi HBM;mBbiB+ /`Bp2M FMQrH2/;2 #�b2 72�im`2b 7Q` TQTmH�` �miQK�iB+

2p�Hm�iBQM K2i`B+b bm+? �b J1h1P_- r?B+? /2T2M/b QM ?B;? [m�HBiv T�`�T?`�b2

/�i� iQ �+?B2p2 #2ii2` 2p�Hm�iBQMbX 6`QK i?2 i`�MbH�iBQM KQ/2HHBM; T2`bT2+iBp2- i?2

2ti`�+i2/ �M/ biQ`2/ KmHiBHBM;m�H T�`�T?`�b2/ Jq1b +�M #2 BMi2;`�i2/ BMiQ Jh

KQ/2HHBM; H2�`MBM; �M/ i`�MbH�iBM; iQ ;2M2`�i2 �Hi2`M�iBp2 ?B;? [m�HBiv i`�MbH�iBQM

QmiTmib rBi? H2tB+�H /Bp2`bBivX 6m`i?2`KQ`2- T�`�T?`�b2 /�i�#�b2b �`2 rB/2Hv mb2/

BM LGS +QKKmMBiB2b BM /Bz2`2Mi i�bFb bm+? �b M�im`�H H�M;m�;2 BM72`2M+2- M�im`�H

H�M;m�;2 mM/2`bi�M/BM;- i2ti 2Mi�BHK2Mi- b2�`+?BM;- 2i+X

8XjXk >BGJ2J2 AKTH2K2Mi�iBQM �M/ SH�i7Q`K

>BGJ2J2 Bb BKTH2K2Mi2/ pB� i?2 Sbv+?QSvj TH�i7Q`K- `2HvBM; QM Svi?QMj T�+F�;2bX

Sbv+?QSve ?�b #22M � TQTmH�` TH�i7Q`K 7Q` `2b2�`+?2`b iQ +�``v Qmi 2tT2`BK2Mib- 2b@

T2+B�HHv BM i?2 bBim�iBQMb r?2`2 ?mK�M BMi2`�+iBp2 Q` �bb2bbK2Mib �`2 M22/2/X h?2b2

e?iiTb,ffrrrXTbv+?QTvXQ`;
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

6B;m`2 8XRj, >BGJ2J2 �H;Q`Bi?Kb

#2?�pBQm`�H b+B2M+2b BM+Hm/2 M2m`Qb+B2M+2- Tbv+?QHQ;v- Tbv+?QT?vbB+b- �M/ HBM;mBb@

iB+bX Ai +�M 2�bBHv �++QKKQ/�i2 Qm` ?mK�M@BM@i?2@HQQT 2p�Hm�iBQM K2i?Q/QHQ;v #v

Qz2`BM; � bi`�B;?i7Q`r�`/ BMi2`7�+2 �M/ biQ`BM; �HH i?2 +H�bbB}+�iBQM /�i� /m`BM; i?2

�bb2bbK2MibX h?2 >BGJ2J2 BMBiB�H Sbv+?QSvj TH�i7Q`K Bb �p�BH�#H2 �M/ rBHH #2 QT2M

bQm`+2 �M/ Tm#HB+Hv �p�BH�#H2 �i ;BiX>BGJ2J2X

AM i?2 BKTH2K2Mi2/ TH�i7Q`K- r2 /2bB;M2/ i?2 7QHHQrBM; >BGJ2J2 rQ`F~Qr �b

b?QrM BM 6B;m`2 8XR9, rBi? i?2 7QHHQrBM; b2[m2M+2 Q7 bi2Tb XXX +QMb2Mi 7Q`K @=

i�bF BMi`Q/m+iBQM @= b�KTH2 T`�+iB+2 rBi? i?`22 [m2biBQMb @= `2�H �bb2bbK2Mi Q7 Jh

`2bmHib @= biQ`2/ �bb2bbK2Mi /�i�X

8XjXj amKK�`v Q7 >BGJ2J2 1p�Hm�iBQM J2i?Q/QHQ;v

hQ �+?B2p2 KQ`2 `2HB�#H2 Jh [m�HBiv �bb2bbK2Mi �M/ �/p�M+2 i?2 bi�i2@Q7@i?2@�`i

BM Jh KQ/2HHBM;- r2 /2bB;M2/ � M2r 2p�Hm�iBQM K2i?Q/QHQ;v- ?�pBM; � ?mK�M@BM@

i?2@HQQT �M/ HQQFBM; bT2+B}+�HHv BMiQ Jq1bX q2 BMi`Q/m+2/ i?`22@bi2T �bb2bbK2Mi

KQ/2Hb rBi? +Q``2bTQM/BM; [m2biBQMb �M/ 2``Q` +H�bbB}+�iBQMbX q2 T`2b2Mi2/ i?2

ReR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

User agreement 
form

Brief introductions 
of the tasks

Sample tasks with 
three questions

Real assessments 
on MT data

Stored 
assessments

HiLMeMe platform workflow

Samples

Q-abc

Assess 
test suit

Store 
data

Consent
 form

Intro task

Q-abc

6B;m`2 8XR9, >BGJ2J2 SH�i7Q`K qQ`F~Qr

b+Q`BM; 7mM+iBQMb #�b2/ QM i?2 i?`22 K�BM [m2biBQMb �M/ i?2 BKTH2K2Mi2/ TH�i7Q`KX

q2 /Bb+mbb2/ i?2 TQi2MiB�H BKT�+i Q7 >BGJ2J2 �M/ Bib QmiTmi /�i�X

>BGJ2J2 Bb #�b2/ QM Qm` KmHiBHBM;m�H T�`�HH2H +Q`Tmb �HT?�Jq1X q2 2tT2+i

i?Bb M2r hZ� K2i?Q/ iQ `2~2+i i?2 /Bz2`2M+2b Q7 aPh� Jh KQ/2Hb BM T2`7Q`K�M+2

iQr�`/b ?mK�M T�`Biv- 2X;X i`�MbH�iBQM BM B/BQK�iB+ �M/ �K#B;mQmb bBim�iBQMbX q2

rBHH QT2M bQm`+2 Qm` TH�i7Q`K iQ Jh `2b2�`+?2`b �M/ i?2 Jh 2p�Hm�iBQM +QKKmMBiv

7Q` #2ii2` 2p�Hm�iBM; i?2B` Jh KQ/2Hb- �M/ 7Q` #2ii2` +Q``2H�iBM; i?2B` 2p�Hm�iBQM

K2i`B+b rBi? 2tT2`i 2p�Hm�iBQMbX

8X9 *?�Ti2` amKK�`v

AM i?Bb +?�Ti2` r2 }`bi T`2b2Mi2/ � #`B27 +`BiB[m2 QM i?2 Bbbm2b BM Jh [m�HBiv �b@

b2bbK2Mi �M/ 2bT2+B�HHv i?2 +Q`Tmb Bbbm2b U2X;X +Q`Tmb b�MBivV- �b r2 ?�/ /Bb+mbb2/

2�`HB2` BM i?2 Jh 2p�Hm�iBQM �M/ Jh +?�HH2M;2b a2+iBQMb kXk �M/ kXjX

am#b2[m2MiHv- r2 +�``B2/ Qmi i?2 +Q`Tmb +QMbi`m+iBQM rQ`F Q7 �HT?�Jq1- �

KmHiBHBM;m�H T�`�HH2H +Q`Tmb rBi? Jq1 �MMQi�iBQMb- r?2`2 r2 BMi`Q/m+2/ i?2 KQiB@

p�iBQM- `2H�i2/ +Q`Tmb rQ`F- �M/ +Q`Tmb +QMbi`m+iBQM rQ`F~Qr- �b r2HH �b 2ti2MbBp2

2``Q` +�i2;Q`Bb�iBQMb r2 Q#b2`p2/ QM i`�MbH�iBM; Jq1b �M/ Jq1b `2H�i2/ +QMi2ti

7`QK bi�i2 Q7 i?2 �`i Jh KQ/2HbX

6BM�HHv- r2 T`QTQb2/ � M2r 2p�Hm�iBQM K2i?Q/QHQ;v- ?mK�M@BM@i?2@HQQT Jh 2p�H@
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

m�iBQM HQQFBM; BMiQ Jq1b- r?B+? r2 +�HH �b >BGJ2J2X q2 /2b+`B#2/ i?2 i?`22@bi2T

2p�Hm�iBQMb rBi? +Q``2bTQM/BM; [m2biBQMb /2bB;M2/- �M/ i?2 Qp2`�HH b+Q`BM; 7Q`KmH�X

q2 �HbQ /Bb+mbb2/ i?2 p�Hm2 Q7 >BGJ2J2 QmiTmib- bm+? �b M2r KmHiBHBM;m�H Jq1

+Q`Tmb +QMbi`m+iBQM- ?B;? [m�HBiv T�`�T?`�b2 /�i�#�b2- �b r2HH �b i?2 /2i�BH2/ 2``Q`

+H�bbB}+�iBQM Q7 Jh KQ/2Hb r?B+? +�M #2 mb2/ iQ �/pBb2 Jh `2b2�`+?2`b iQ 7m`i?2`

BKT`Qp2 i?2 Jh KQ/2HbX

h?Bb +?�Ti2` 7m`i?2` �//`2bb2/ Qm` `2b2�`+? ?vTQi?2b2b U>vX+V QM i?2 BKT`Qp2@

K2Mi Q7 +m``2Mi Jh 2p�Hm�iBQM KQ/2Hb �M/ +Q``2bTQM/BM; Jh i2bi bmBi2b BM T`�+iB+2

#v HQQFBM; BMiQ Jq1b �M/ mbBM; Jq1b �b �M BKTQ`i�Mi 7�+iQ`X q2 �HbQ 7mHHv BMp2b@

iB;�i2/ Qm` _Z@AA iQ@/Q@HBbi- #v `2pBbBiBM; i?2 Jh �bb2bbK2Mi Bbbm2b- +`2�iBM; � M2r

+Q`Tmb rBi? Jq1 �MMQi�iBQMb- �M/ /2p2HQTBM; � ?mK�M@BM@i?2@HQQT M2r 2p�Hm�iBQM

K2i?Q/ �M/ QT2M bQm`+2 TH�i7Q`Kb HQQFBM; BMiQ Jq1bX

Rej



*?�Ti2` e

*QM+HmbBQMb

ǳq?�i +�M #2 b�B/ �i �HH +�M #2 b�B/ +H2�`Hv- �M/ r?�i r2 +�MMQi

i�HF �#Qmi r2 Kmbi T�bb Qp2` BM bBH2M+2XǴ

ĜGX qBii;2Mbi2BM URNR3- oB2MM�V

q2 }`bi UBM a2+iBQM eXRV `2pBbBi i?2 >vTQi?2b2b �M/ _Z@b i?�i r2 T`QTQb2/ 7Q` i?Bb

i?2bBb- ?�pBM; � `2pB2r Q7 ?Qr r2 �//`2bb2/ i?2K rBi? Qm` 2tT2`BK2Mi�H BMp2biB;�@

iBQMb- iQ r?�i H2p2Hb- �M/ r?�i �`2 Qm` }M/BM;bX h?2M- BM a2+iBQM eXk- r2 +QM+Hm/2

Qm` i?2bBb rBi? /Bb+mbbBQMb �M/ 7mim`2 rQ`FX

eXR _2pBbBiBM; >vTQi?2b2b �M/ _2b2�`+? Zm2biBQMb

U_ZbV

AM 2�+? +?�Ti2` r2 `2pBbBi2/ ?Qr Qm` >vTQi?2b2b �M/ _Z@b r2`2 T`QTQb2/ �M/ �/@

/`2bb2/ BM i?2 i?2bBbX

AM *?�Ti2` R- r2 }`biHv BMi`Q/m+2/ i?2 #�+F;`QmM/ Q7 +QKTmi2` /2p2HQTK2Mi

�M/ Bib �TTHB+�iBQM BM p�`BQmb �A }2H/b- bm+? �b `Q#Qib- bT22+? `2+Q;MBiBQM- +QKTmi2`

pBbBQM- ;�KBM;- �b r2HH �b �miQK�iB+ T`Q+2bbBM; Q7 ?mK�M H�M;m�;2b U+X7X LGSVX am#@

b2[m2MiHv- r2 BMi`Q/m+2/ i?2 }`bi iQTB+ Q7 i?2 i?2bBb 7Q+mb- BX2X K�+?BM2 i`�MbH�iBQM

UJhV- �b QM2 Q7 i?2 K�BM i�bFb BM LGS- �M/ i?2 #`Q�/ �TTHB+�iBQMb Q7 JhX

Re9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

AM *?�Ti2` k- r2 BMi`Q/m+2/ i?2 ?BbiQ`v Q7 i?2 /2p2HQTK2Mi Q7 Jh 7`QK `mH2@

#�b2/ K2i?Q/b bBM+2 i?2 RN8yb iQ M2m`�H KQ/2Hb BM i?2 KB/@kyRyb �M/ �7i2`r�`/bX

q2 T`2b2Mi2/ p�`BQmb Jh 2p�Hm�iBQM K2i?Q/b 7`QK ?mK�M K�Mm�H rQ`F �M/ �m@

iQK�iB+ +�i2;Q`B2b- �M/ i?2 bi`�i2;B2b 7Q` 2p�Hm�iBQM K2i?Q/b UK2i�@2p�HVX h?2M-

r2 /Bb+mbb2/ i?2 #`Q�/ Bbbm2b �M/ +?�HH2M;2b 2tBbiBM; BM +m``2Mi bi�i2@Q7@i?2@�`i Jh

KQ/2Hb �M/ BM Jh 2p�Hm�iBQMX 6BM�HHv- r2 /2`Bp2/ �MQi?2` `2b2�`+? 7Q+mb 7Q` i?2 i?2@

bBb- BX2X KmHiB@rQ`/ 2tT`2bbBQMb UJq1bV- �b QM2 Q7 i?2 #QiiH2M2+Fb BM Jh �M/ ;Bp2M

i?2B` #`Q�/2` BM~m2M+2 QM Jh T`Q#H2Kb �M/ +?�HH2M;2b- r?2`2 r2 HBbi2/ BHHmbi`�iBp2

2t�KTH2bX

AM *?�Ti2` j- r2 T`2b2Mi2/ �MQi?2` HBi2`�im`2 `2pB2r QM Jq1 BMp2biB;�iBQMb BM

Jh- 7`QK #Qi? bi�iBbiB+�H Jh �M/ M2m`�H Jh T�`�/B;KbX q2 `2pBbBi2/ i?2 Jh

+?�HH2M;2b �M/ T`Q#H2Kb BM *?�Ti2` k- ;�p2 � +`BiB+�H �M�HvbBb QM +m``2Mi Jq1

BMp2biB;�iBQMb BM Jh- �M/ T`QTQb2/ Qm` ?vTQi?2b2b �M/ `2b2�`+? [m2biBQMb 7Q` i?Bb

i?2bBb- BX2X- i?2 BMp2biB;�iBQM BMiQ Jq1b BM Jh 7`QK #Qi? Jh KQ/2HHBM; �M/ Jh

2p�Hm�iBQM T2`bT2+iBp2bX

AM *?�Ti2` 9- r2 }`biHv +�``B2/ Qmi � TBHQi bim/v BMp2biB;�iBM; QM2 Q7 i?2 p2`v

`2+2Mi Tm#HBb?2/ KQ/2Hb QM Jq1 BMi2;`�iBQM BMiQ M2m`�H Jh- r?2`2 r2 2t�KBM2/

/Bz2`2Mi H�M;m�;2 T�B`b �M/ 2ti2M/2/ i?2 i`�BMBM; b2i BMiQ � `B+?@`2bQm`+2/ �M/ ?B;?@

T2`7Q`K�M+2 b+2M�`BQX q2 +�``B2/ Qmi � +`BiB+�H �M�HvbBb QM i?2 /2THQv2/ KQ/2H- �M/

T`QTQb2/ � p2`v /Bz2`2Mi K2i?Q/ iQ �//`2bb Jq1 T`Q#H2Kb BM Jh �b � `�`2 rQ`/b

Bbbm2 7`QK i?2 i2+?MB+�H TQBMi Q7 pB2rX q2 i?2M +�``B2/ Qmi irQ@bi2T BMp2biB;�iBQMb-

rBi? i?2 }`bi QM2 BM+Q`TQ`�iBM; T�`iB�H *?BM2b2 +?�`�+i2`b Ub2K�MiB+ `�/B+�HbV �b

� HBM;mBbiB+ 72�im`2 BM �M �ii2MiBQM #�b2/ "B_LL M2m`�H KQ/2H 2tT2+iBM; i?Bb +�M

2M`B+? i?2 KQ/2H H2�`MBM; iQ i�+FH2 `�`2 rQ`/b �M/ Jq1 i`�MbH�iBQMbX AM i?2 b2+@

QM/ bi2T BMp2biB;�iBQMb r2 `2TH�+2/ i?2 M2m`�H Jh BMTmi 7`QK rQ`/b �M/ +?�`�+i2`b

BMiQ /2+QKTQb2/ +?�`�+i2` b2[m2M+2b BM p�`BQmb /2;`22b BM � M2r bi�i2@Q7@i?2@�`i

h`�Mb7Q`K2` bi`m+im`2 LJh KQ/2HX 6m`i?2`KQ`2 r2 mb2/ i?2 #BHBM;m�H Jq1 i2`Kb

U"BJq1bV 2ti`�+i2/ BM i?2 TBHQi bim/v �b � FMQrH2/;2 72�im`2 7Q` Qm` b2+QM/ bi2T

2tT2`BK2Mib iQ 2t�KBM2 i?2B` BMi2`�+iBp2 7mM+iBQMb- �M/ i?2 irQ@T?�b2b 2tT2`i p�HB@

Re8



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

/�iBQMb /2KQMbi`�i2/ i?2 TQbBiBp2 2M;�;2K2Mi Q7 i?2b2 irQ KQ/2Hb BM � +QK#BM�iBQM

b2iiBM;X

"Qi? i?2 TBHQi bim/v �M/ i?2 irQ@bi2T +?�`�+i2` /2+QKTQbBiBQM 2tT2`BK2Mib �`2

�M BMp2biB;�iBQM BMiQ Qm` ?vTQi?2b2b 7`QK i?2 Jq1 7Q` Jh KQ/2H H2�`MBM; TQBMi

Q7 pB2r- BX2X- >vX� �M/ >vX#- r?B+? 7QHHQr2/ i?2 i�bF HBbi r2 /2bB;M2/ 7Q` _Z@

AX Pm` 2tT2`BK2Mi�H `2bmHib p2`B7v i?2 }`bi ?�H7 Q7 Qm` ?vTQi?2b2b i?�i �//`2bbBM;

Jq1 Bbbm2b +�M BKT`Qp2 Jh [m�HBiv 7`QK i?2 �/2[m�+v �M/ b2K�MiB+ `2T`2b2Mi�iBQM

�bT2+ib- i?mb iQ BKT`Qp2 Qp2`�HH Jh T2`7Q`K�M+2X

AM +?�Ti2` 8- r2 7m`i?2` BMp2biB;�i2/ Qm` ?vTQi?2b2b- >vX+- QM i?2 �bT2+i Q7

BKT`QpBM; Jh 2p�Hm�iBQM UQ` [m�HBiv �bb2bbK2MiV mbBM; Jq1bX q2 7QHHQr2/ i?2 BM@

p2biB;�iBQM HBbi BM _Z@AA- #v +`BiB[m2 �M�HvbBb QM +m``2Mi hZ� K2i?Q/b �M/ +Q`Tmb

Bbbm2b- 7QHHQr2/ #v i?2 +`2�iBQM Q7 � M2r KmHiBHBM;m�H T�`�HH2H +Q`Tmb rBi? Jq1 �M@

MQi�iBQMb r?2`2 r2 K�/2 �M 2ti2MbBp2 2``Q` +H�bbB}+�iBQM r?2M Jh K22ib Jq1bX

am#b2[m2MiHv- #�b2/ QM Qm` M2r +Q`Tmb- r2 T`QTQb2/ � ?mK�M@BM@i?2@HQQT Jh 2p�H@

m�iBQM KQ/2H >BGJ2J2 HQQFBM; BMiQ Jq1b- �M/ r2 �M�Hvb2/ i?2 TQi2MiB�H BKT�+i

Q7 i?2 /2p2HQT2/ iQQHFBi BM � #`Q�/2` pB2rX h?2 +`2�iBQM Q7 �HT?�Jq1 �M/ i?2

>BGJ2J2 2p�Hm�iBQM K2i?Q/QHQ;v �//`2bb2/ i?2 b2+QM/ ?�H7 Q7 Qm` ?vTQi?2b2b �M/

`2b2�`+? [m2biBQMb- BX2X i?2 BMi`Q/m+iBQM Q7 Jq1b �b b2K�MiB+ FMQrH2/;2 Q` 72�im`2

b2i +�M #2 mb2/ iQ BKT`Qp2 +m``2Mi Jh 2p�Hm�iBQM K2i?Q/b BM T`�+iB+2X

eXk *QM+HmbBQMb �M/ 6mim`2 qQ`F

AM +QM+HmbBQM- �KQM; �HH i?2 }2H/b BM �A �M/ LGS- i?Bb i?2bBb K�/2 QM2 BMp2biB;�iBQM

BMiQ Jq1b BM JhX h?Bb r�b KQiBp�i2/ #v i?2 bm`p2v Q7 bi�i2@Q7@i?2@�`i Jh `2b2�`+?

�M/ Bib 2p�Hm�iBQMb �M/ +`BiB[m2 �M�HvbBb QM +m``2Mi T`Q#H2Kb �M/ +?�HH2M;2b �b

T`2b2Mi2/ BM *?�Ti2` k- a2+iBQM kXjX Jq1b �`2 QM2 Q7 i?2 #QiiH2M2+Fb BM Jh U�M/

LGSV /m2 iQ i?2B` p2`v +QKKQM mb�;2- HQr 7`2[m2M+v- �K#B;mBiv �M/ B/BQK�iB+BivX

q2 �//`2bb2/ Qm` ?vTQi?2b2b QM BMp2biB;�iBM; Jq1b 7`QK #Qi? i?2 Jh KQ/2HHBM;

�M/ Jh 2p�Hm�iBQM TQBMib Q7 pB2r BM *?�Ti2` 9 �M/ *?�Ti2` 8 7QHHQrBM; _Z@A �M/

_Z@AA `2bT2+iBp2HvX

Ree



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

PM i?2 QM2 ?�M/- r2 `2@2t�KBM2/ QM2 Q7 i?2 p2`v `2+2Mi Jq1 BMi2;`�iBQM KQ/@

2Hb BMiQ M2m`�H Jh �b � TBHQi bim/v rBi? H�`;2` bBx2b Q7 i`�BMBM; +Q`Tmb �M/ /Bz2`2Mi

H�M;m�;2 T�B`bX q2 +�``B2/ Qmi � +`BiB+�H �M�HvbBb #�b2/ QM Qm` }M/BM;b �M/ T`QTQb2/

iQ i�+FH2 Jq1 i`�MbH�iBQMb 7`QK � M2r �M;H2 �b � HQr@7`2[m2M+v rQ`/b +?�HH2M;2 �M/

+Q``2bTQM/BM; bQHmiBQMb 7Q+mbBM; QM i?2 *?BM2b2 H�M;m�;2- #v /2+QKTQbBM; *?BM2b2

+?�`�+i2`b BMiQ +?�`�+i2`@TB2+2b �b M2m`�H Jh b2[m2MiB�H BMTmibX h?2 }`bi /2+QKTQ@

bBiBQM KQ/2H 2ti`�+i2/ *?BM2b2 `�/B+�Hb �b 72�im`2 b2i iQ 2M?�M+2 +?�`�+i2`@b2[m2M+2

LJh H2�`MBM;- r?BH2 i?2 b2+QM/ bi2T BMp2biB;�iBQM /2+QKTQb2/ i?2 *?BM2b2 +?�`@

�+i2`b BMiQ /Bz2`2Mi /2;`22b ;`�/m�HHv �M/ `2TH�+2/ i?2 +?�`�+i2`@b2[m2M+2 BMTmiX

h?2 #BHBM;m�H Jq1b 2ti`�+i2/ BM i?2 TBHQi bim/v r2`2 mb2/ �b � M2r 72�im`2 b2i iQ

2M?�M+2 i?2 bi2T irQ /2+QKTQbBiBQM KQ/2HbX

PM i?2 Qi?2` ?�M/- #�b2/ QM i?2 +`BiB[m2 Q7 Jh 2p�Hm�iBQM �b mb2/ BM +m``2Mi

T`�+iB+2- r2 +`2�i2/ � M2r `2bQm`+2 BX2X � KmHiBHBM;m�H T�`�HH2H i2bi bmBi2 rBi? Jq1

�MMQi�iBQMb- �M/ /2bB;M2/ � M2r 2p�Hm�iBQM K2i?Q/QHQ;v rBi? � ?mK�M BM i?2 HQQT

�M/ HQQFBM; BMiQ Jq1b �b �M BKTQ`i�Mi �bb2bbK2Mi 7�+iQ`X h?Bb TH�vb � `QH2 BM Jh

2``Q` �M�HvbBb �M/ �bb2bbBM; Jh /2p2HQTK2Mi iQr�`/b ?mK�M T�`BivX

�HH i?2 iQQH@FBib �M/ `2bQm`+2b r2 /2p2HQT2/ �HQM; rBi? i?2 i?2bBb BMp2biB;�iBQM

�`2 QT2M@bQm`+2 �M/ Tm#HB+Hv �p�BH�#H2 iQ i?2 LGS +QKKmMBiv- BM+Hm/BM; i?2 *?B@

M2b2 +?�`�+i2` /2+QKTQbBiBQM iQQHb U`�/B+�H9KiV- �miQK�iB+�HHv 2ti`�+i2/ #BHBM;m�H

Jq1 i2`Kb 7`QK qJh /�i� UJmHiBJq1- :2`K�M@1M;HBb? �M/ *?BM2b2@1M;HBb?V

BM Qm` TBHQi bim/v �M/ /2+QKTQb2/ *?BM2b2@1M;HBb? #BHBM;m�H Jq1 i2`Kb 7`QK /2@

+QKTQbBiBQM KQ/2Hb- +`2�i2/ KmHiBHBM;m�H T�`�HH2H +Q`Tmb rBi? K�Mm�H TQbi@2/BiBM;

�M/ �MMQi�iBQM Q7 Jq1b U�HT?�Jq1- +Qp2`BM; 1M;HBb?- *?BM2b2- :2`K�M- SQHBb?-

�M/ Ai�HB�MV- �M/ i?2 M2r Jh 2p�Hm�iBQM KQ/2Hb �M/ TH�i7Q`K mbBM; ?mK�M@BM@i?2@

HQQT HQQFBM; BMiQ Jq1b U>BGJ2J2- H�M;m�;2 BM/2T2M/2MiVX h?2b2 QT2M bQm`+2

`2bQm`+2b +�M #2 mb2/ #v #Qi? Jh `2b2�`+?2`b- iQ 7m`i?2` BMp2biB;�i2 Jq1 i`�Mb@

H�iBQMb- �M/ Qi?2` LGS i�bF T`�+iBiBQM2`b- iQ mb2 �b � FMQrH2/;2 #�b2X

AM i?2 7mim`2 rQ`F- r2 ?�p2 BMi2`2bib BM 7m`i?2` BMp2biB;�iBQM Q7 Qm` T`QTQb2/

/2+QKTQbBiBQM KQ/2Hb �b r2HH �b i?2 mb�;2 Q7 *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM 7Q`

Red



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Jh 2p�Hm�iBQMbX q2 TH�M iQ +�``v Qmi ?mK�M �bb2bbK2Mi QM Qm` bi2T@A /2+QKTQ@

bBiBQM KQ/2H r?2`2 r2 �TTHB2/ *?BM2b2 `�/B+�Hb �b � 72�im`2 b2i iQ 2M?�M+2 LJh

H2�`MBM;X q2 �HbQ TH�M iQ 7m`i?2` �M�Hvb2 i?2 bi2T@AA /2+QKTQbBiBQM KQ/2H QmiTmi

mbBM; KmHiB@`272`2M+2/ i2bi bmBi2b 7Q` �miQK�iB+ 2p�Hm�iBQM �M/ b�KTHBM; T�`i Q7 i?2

i2bi bmBi2b 7Q` +�``vBM; Qmi 2tT2`i p�HB/�iBQMb BM b+�H2X

h?2 i`�BMBM; +Q`Tmb r2 mb2/ 7Q` /2+QKTQbBiBQM KQ/2H BMp2biB;�iBQMb Bb p2`v H�`;2

mbBM; 8 KBHHBQM b2Mi2M+2 T�B`b U+QKT�`2/ iQ RXk8 KBHHBQM BM bi2T@AV- r?B+? +QmH/ ?�p2

� RyyW +Qp2`�;2 Q7 i?2 iQi�H pQ+�#mH�`B2b BM i?2 /2p2HQTK2Mi �M/ i2bi b2i U+QKT�`2/

iQ NdXd �M/ NNXj +Qp2`�;2 BM bi2T@AVX AM 7mim`2 rQ`F r2 TH�M iQ 7m`i?2` BMp2biB;�i2 i?2

KQ/2H T2`7Q`K�M+2 BM HQr2` `2bQm`+2 b2iiBM;b iQ �//`2bb `�`2 rQ`/b �M/ T?`�b2b- �b

r2HH �b �Hi2`M�iBp2 i2bi b2i mb�;2 U+m``2MiHv k-yyy i2bi b2Mi2M+2bVX h?2 RXk8 KBHHBQM

+Q`Tmb Q7 i?2 bi2T@A b2iiBM; +Qp2`2/ KQbi Q7 i?2 i2biBM; rQ`/bX

*?BM2b2 `�/B+�Hb T`2b2`p2 i?2 K2�MBM; T�`i Q7 *?BM2b2 +?�`�+i2`b- �M/ 7`QK i?Bb

TQBMi Q7 pB2r r2 2tT2+i i?2v +�M #2 �TTHB2/ BM Jh 2p�Hm�iBQM U2X;X K2i`B+b- a2+@

iBQM kXkXjV �b � b2K�MiB+ 72�im`2 b2i iQ BKT`Qp2 �miQK�i2/ 2p�Hm�iBQM �++m`�+vX

AM i?2 2p2Mi i?�i �miQK�iB+ K2i`B+b +�M ?�p2 �M BKT`Qp2/ +Q``2H�iBQM iQ 2t@

T2`ibǶ �bb2bbK2Mi #v mbBM; KmHiBTH2 ?B;? [m�HBiv �M/ H2tB+�HHv /Bp2`b2 `272`2M+2b- r2

TH�M iQ +`2�i2 bm+? `2bQm`+2b �M/ i2bi bmBi2 #�b2/ QM �HT?�Jq1 mbBM; T�`�T?`�b2

i2+?MQHQ;vX

_2;�`/BM; i?2 >BGJ2J2 Jh 2p�Hm�iBQM KQ/2H- r2 TH�M iQ 7m`i?2` 2KTQr2` i?Bb

K2i?Q/QHQ;v �M/ QT2M@bQm`+2 TH�i7Q`K #v 2ti2MbBp2 2tT2`BK2Mi�H 2tTHQ`�iBQM �M/

i2biBM;- bm+? �b Bib mb�;2 7Q` Qm` QrM KQ/2H 2p�Hm�iBQMb 7`QK i?2 TBHQi bim/v �M/

T`QTQb2/ /2+QKTQbBiBQM K2i?Q/bX

q2 �HbQ ?�p2 BMi2`2bib BM BMp2biB;�iBM; Qi?2` Jh T`Q#H2Kb �M/ +?�HH2M;2b i?�i

r2 /Bb+mbb2/ BM a2+iBQM kXj i?�i �`2 MQi �//`2bb2/ BM i?Bb i?2bBbX AM +QMM2+iBQM iQ i?2

b2+QM/ �M/ i?B`/ 2t�KTH2b QM *?BM2b2@1M;HBb? Jh BM a2+iBQM kX9 6B;m`2b kXN �M/

kXRy QM TQ2Kb �M/ q2Mv�M U+H�bbB+V *?BM2b2- r2 �`2 BMi2`2bi2/ BM rQ`FBM; QM i?2b2

irQ +?�HH2M;BM; /QK�BMb- r?B+? Bb KQ`2 /B{+mHi i?�M i?2 i`�MbH�iBQM Q7 +QKKQMHv

bTQF2M J�M/�`BM U"�B?m�- SmiQM;?m�V- KQ/2`M *?BM2b2X

Re3



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�MQi?2` iQTB+ r2 r�Mi iQ +�``v Qmi 2tT2`BK2Mi�H BMp2biB;�iBQM BMiQ Bb i?2 +QK@

#BM2/ M2m`�H KQ/2H QM Jq1 B/2MiB}+�iBQM �M/ JhX �b i?2 M2m`�H M2irQ`F H2�MBM;b

?�p2 #22M bm++2bb7mHHv �TTHB2/ iQ #Qi? i?2b2 irQ }2H/b- Bi Bb ?B;?Hv TQbbB#H2 iQ 2t@

THQ`2 i?2 TQbbB#BHBiv Q7 BMi2;`�iBM; i?2b2 irQ i�bFb iQ;2i?2` BMiQ QM2 M2m`�H KQ/2H-

rBi? 7m`i?2` `272`2M+2b (N3- RyN)X

ReN



�TT2M/B+2b

Rdy



�TT2M/Bt �

6m`i?2` .2i�BHb QM LL �M/ LJh

JQ/2Hb

aQK2 7m`i?2` /2i�BHb QM L2m`�H L2irQ`Fb ULLbV �M/ L2m`�H Jh ULJhV #�+F;`QmM/

KQ/2Hb �`2 BMi`Q/m+2/ BM �TT2M/Bt �XRX q2 �HbQ BMi`Q/m+2 bQK2 ?2HT7mH FMQrH2/;2

QM i?2 aQQ+?Qr lMBp2`bBiv LJh UQ` am.�LJhV bvbi2Kb BM kyRd i?�i r2 mb2/ 7Q`

i?2 ai2T@A BMp2biB;�iBQM 7Q` /2+QKTQbBiBQM KQ/2H BM �TT2M/Bt �XkX

�XR LJh bi`m+im`2b

6B`bi- H2i mb b22 i?2 2M+Q/2`@/2+Q/2` LJh KQ/2Hb BM � K�i?2K�iB+�H r�v �b 7QHHQrbX

h?2 }`bi LJh �`+?Bi2+im`2 mb2/ +QMpQHmiBQM�H M2m`�H M2irQ`Fb U*LLbV 7Q` i?2

2M+Q/2` �M/ _2+m``2Mi LLb U_LLbV 7Q` i?2 /2+Q/2` (RjR)X G2i P (f |e) #2 i?2 T`Q#�@

#BHBiv Q7 � bQm`+2 b2Mi2M+2 e = ei, ...ek i`�MbH�iBM; iQ � i�`;2i b2Mi2M+2 f = f1, ..., fm-

i?2M- P (f |e) Bb +�H+mH�i2/ �b,

P (f | e) = Πm
i=1P (fi|f1:i−1, e) U�XRV

r?2`2 fi K2�Mb i?2 ii? rQ`/ BM i?2 i�`;2i b2Mi2M+2 �M/ f1:i−1 K2�Mb i?2 i?2 T`2+2/BM;

rQ`/bX >2`2 r2 +�M b22 i?�i i?2 ;2M2`�iBQM T`Q#�#BHBiv Q7 2�+? i�`;2i rQ`/ fi Bb

+QM/BiBQM2/ QM #Qi? i?2 bQm`+2 b2Mi2M+2 e �M/ i?2 �H`2�/v ;2M2`�i2/ T`2+2/BM; rQ`/b

RdR



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

f1:i−1X

h?2 H�M;m�;2 KQ/2H U/2+Q/BM; T�`iV Bb /BbTH�v2/ BM 6B;m`2 �XR- r?2`2 I Bb �M

BMTmi pQ+�#mH�`v i`�Mb7Q`K�iBQM- R �b � `2+m``2Mi i`�Mb7Q`K�iBQM- �M/ O �b �M

QmiTmi pQ+�#mH�`v i`�Mb7Q`K�iBQMX h?2 2[m�iBQMb �`2 /BbTH�v2/ �b,

h1 = σ(I · v(f1)) U�XkV

hi+1 = σ(R · hi + I · v(fi+1)) U�XjV

oi+1 = O · hi U�X9V

r?2`2 σ Bb � MQMHBM2�` 7mM+iBQM- �M/ v Bb i?2 }t2/@/BK2MbBQM�H `2T`2b2Mi�iBQM Q7 �M

BMTmi b2[m2M+2X

6B;m`2 �XR, _2+m``2Mi *QMiBMmQmb h`�MbH�iBQM JQ/2Hb U_*hJV �M/ _GJ KQ/2H
7`QK (RjR)X

h?2 2M+Q/BM; r�b � +QMpQHmiBQM�H LLb b?QrM BM 6B;m`2 �Xk r?2`2 K �M/ L �`2

/2MQi2/ �b r2B;?i K�i`B+2b- �M/ M �b � ;2M2`B+ K�i`BtX

"2+�mb2 i?2 *LLb 2M+Q/BM; +�M MQi F22T i?2 Q`/2`BM; BM7Q`K�iBQM Q7 i?2 bQm`+2

rQ`/b- _LLb U2bT2+B�HHv GahJ �M/ GahJ@HBF2 :�i2/ _2+m``2Mi lMBibV r2`2 �T@

THB2/ iQ `2TH�+2 i?2 *LLb (kej- 98)- �b b?QrM BM 6B;m`2 �Xj r?B+? r�b � 7mHHv

_LL 2M+Q/2`@/2+Q/2`- �Hi?Qm;? Bi biBHH mb2/ }t2/@/BK2MbBQM�H p2+iQ`b 7Q` b2Mi2M+2

`2T`2b2Mi�iBQMbX

Rdk



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

6B;m`2 �Xk, *QMpQHmiBQM�H b2Mi2M+2 2K#2//BM; 2t�KTH2 7`QK (RjR)X

6B;m`2 �Xj, 6mHHv _LLb 2M+Q/2`@/2+Q/2` LJh 7`QK (kej)X

6B;m`2 �X9, :_l UH27iV (98) pb GahJ U`B;?iV (Rkk)X

*QKT�`2/ rBi? ;2M2`�H _LLb- :�i2/ _2+m``2Mi lMBi U:_lV �M/ GahJ ?�p2

�M �/p�Mi�;2 iQ �//`2bb i?2 HQM;@b2Mi2M+2 TQQ` i`�MbH�iBQM Bbbm2- #2+�mb2 i?2 ;�i2/

T�`�K2i2` b2iiBM;b +�M b2H2+iBp2Hv `2K2K#2` Q` 7Q`;2i bQK2 T`2pBQmb ?B//2M bi�i2

BM7Q`K�iBQM Ub22 6B;m`2 �X9VRX >B//2M bi�i2 ht BM :_l Bb HBF2 i?2 +2HH ct BM GahJX

"Qi? Q7 i?2b2 ?�p2 7Q`;2iiBM; ;�i2b ut �M/ ft `2bT2+iBp2HvX h?2M rt �M/ it �`2 `2b2i

;�i2b iQ /2+B/2 ?Qr Km+? T`2pBQmb BM7Q`K�iBQM iQ F22T �M/ BMTmi ;�i2 `2bT2+iBp2HvX

GahJ ?�b �M �//BiBQM�H QmiTmi ;�i2 Ot +QKT�`2/ rBi? :_lX

�HB;MK2Mi BM7Q`K�iBQM Bb BMi`Q/m+2/ iQ i?2 LJh bi`m+im`2b BM Q`/2` iQ Tmi KQ`2

RBK�;2 +`2/Bi, S`Q7 *?Bb J�MMBM;- 7`QK ai�M7Q`/ LGS +Qm`b2

Rdj



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

�ii2MiBQM QM i?2 bm``QmM/BM; rQ`/b Q7 i?2 bQm`+2 �M/ i�`;2i i`�MbH�iBQM iQF2MX h?Bb

Bb �HbQ /2bB;M2/ iQ �//`2bb HQM; b2Mi2M+2 i`�MbH�iBQM- iQ;2i?2` +?�M;BM; i?2 }t2/@

H2M;i? U/BK2MbBQMbV p2+iQ` iQ p�`BQmb H2M;i?b #v (N)- �b BHHmbi`�i2/ BM 6B;m`2 �X8

r?2`2 a �b i?2 �HB;MK2Mi r2B;?ib iQ `2~2+i i?2 BKTQ`i�M+2 Q7 bm``QmM/BM; rQ`/bX

h?2 2M+Q/2` Bb mT/�i2/ �b #B@/B`2+iBQM�H _LLb U"B_LLV- BX2X- i?2 �MMQi�iBQM hj

+QMi�BMb i?2 bmKK�`v BM7Q`K�iBQM Q7 #Qi? i?2 T`2+2/BM; rQ`/b �M/ i?2 7QHHQrBM;

rQ`/b [−→hj ;
←−
hj ]X

6B;m`2 �X8, "B_LL 7Q` 2M+Q/2` �M/ _LL 7Q` /2+Q/BM; rBi? �ii2MiBQM UbQ7i@
�HB;MK2MiV 7`QK (N)X

h?2 �HB;MK2Mi 7Q`KmH� Bb /2b+`B#2/ #2HQr rBi? ci �b i?2 +QMi2ti p2+iQ` /2T2M/BM;

QM � b2[m2M+2 Q7 �MMQi�iBQMb (h1, ..., hTx)- aij �b r2B;?ib �M/ eij �b �HB;MK2Mi KQ/2H-

si−1 �b ?B//2M bi�i2 #27Q`2 2KBiiBM; yiX

ci =
Tx∑

j=1

aijhj U�X8V

aij =
exp(eij)∑Tx

k=1 exp(eik)
U�XeV

eij = a(si−1,hj) U�XdV

h?2 /2+Q/2` ;2M2`�i2b yt rBi? i?2 T`Q#�#BHBiv 7Q`KmH� Uσ Bb � MQMHBM2�` 7mM+iBQMV,

p(yt | y1, ..., yt−1, c) = σ(yt−1, st, c) U�X3V

Rd9



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

h?2 H�i2` BKTQ`i�Mi +?�M;2 BM+Hm/2b i?2 BMi`Q/m+iBQM Q7 T`2@T`Q+2bbBM; KQ/2Hb

"S1 �M/ qQ`/@TB2+2 7Q` PPo rQ`/ i`�MbH�iBQM QM q2bi2`M �HT?�#2i H�M;m�;2b- i?2

7mHH@�ii2MiBQM LJh rBi?Qmi _LLb iQ `2/m+2 +QKTmi�iBQM�H +QKTH2tBiv �M/ +Qbi-

�M/ T`2@i`�BM2/ H�M;m�;2 KQ/2H "1_h iQ T`2@imM2 i?2 KQ/2H T�`�K2i2`b 7Q` 7QHHQr@

mT /QrMbi`2�K bm#@i�bFbX >2`2 r2 `2+�HH QM2 Q7 Qm` +QMi`B#miBQMb BM i?Bb i?2bBb

Bb � MQp2H T`2@T`Q+2bbBM; KQ/2H 7Q+mbBM; QM *?BM2b2 +?�`�+i2` /2+QKTQbBiBQM �M/

BMi2;`�iBM; i?Bb T`2@T`Q+2bbBM; KQ/2H iQ �M �ii2MiBQM #�b2/ LJh KQ/2H iQ ?�M/H2

Jq1 i`�MbH�iBQMX

6Q` i?2 �ii2MiBQM #�b2/ h`�Mb7Q`K2` KQ/2H- Bi BM+Hm/2b i?`22 7Q`Kb Q7 �ii2M@

iBQM, 1M+Q/2`@.2+Q/2` �ii2MiBQM- 1M+Q/2` a2H7@�ii2MiBQM- �M/ J�bF2/ .2+Q/2`

a2H7@�ii2MiBQMX 1M+Q/2`@.2+Q/2` �ii2MiBQM +QMM2+ib i?2 2M+Q/2`@/2+Q/2`- 1M+Q/2`

b2H7@�ii2MiBQM +QMM2+ib �HH BMTmi BM7Q`K�iBQM- �M/ J�bF2/ /2+Q/2` b2H7@�ii2MiBQM QMHv

�ii2M/b bQK2 BM7Q`K�iBQM Dmbi #27Q`2 +m``2Mi U� bBM;H2 K�i`Bt KmHiBTHv rBi? K�bFVX

AM h`�Mb7Q`K2`- 2p2`v 2M+Q/2/ rQ`/ BM7Q`K�iBQM Bb i`�Mb72``2/ BM T�`�HH2H rBi? 722/@

7Q`r�`/ M2ib bQ Bi `2/m+2/ i?2 +QKTmi�iBQM�H T2`TH2tBiv +QKT�`2/ rBi? _LLKQ/2HbX

�Xk am.�LJh bi`m+im`2 �TTHB2/ BM /2+QKTQbB@

iBQM KQ/2Hb

AM aQQ+?Qr lMBp2`bBivǶb LJh Uam.�LJhV KQ/2H BM kyRd (R8y- RRR) i?2 2M+Q/2`

�TTH2b � #B/B`2+iBQM�H _LL iQ 2M+Q/2 � bQm`+2 b2Mi2M+2 x = (x1, x2, ..., xTx) �M/ `2@

T2�i2/Hv ;2M2`�i2b i?2 ?B//2M p2+iQ`b h = (h1, h2, ..., hTx) Qp2` i?2 bQm`+2 b2Mi2M+2-

r?2`2 Tx Bb i?2 H2M;i? Q7 i?2 bQm`+2 b2Mi2M+2X 6Q`K�HHv- hj = [
−→
hj ;
←−
hj ] Bb i?2 +QM+�i2@

M�iBQM Q7 7Q`r�`/ _LL ?B//2M bi�i2 −→hj �M/ #�+Fr�`/ _LL ?B//2M bi�i2←−hj - �M/
−→
hj

+�M #2 +QKTmi2/ �b 7QHHQrb,

−→
hj = f(

−−→
hj−1, xj) U�XNV

r?2`2 7mM+iBQM 7 Bb /2}M2/ �b � :�i2/ _2+m``2Mi lMBi U:_lV (9N)X

h?2 /2+Q/2` Bb �HbQ �M _LL i?�i T`2/B+ib i?2 M2ti rQ`/ yt ;Bp2M i?2 +QMi2ti

Rd8



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

p2+iQ` ct- i?2 ?B//2M bi�i2 Q7 i?2 /2+Q/2` st �M/ i?2 T`2pBQmb T`2/B+i2/ rQ`/ yt−1X

p(yt|y<t, x) = softmax(g(st, yt−1, ct)) U�XRyV

r?2`2 g Bb � MQM@HBM2�` 7mM+iBQMX �M/ st Bb i?2 bi�i2 Q7 /2+Q/2` _LL �i iBK2 bi2T t-

r?B+? Bb +�H+mH�i2/ #v,

st = f(st−1, yt−1, ct) U�XRRV

r?2`2 ct Bb i?2 +QMi2ti `2T`2b2Mi p2+iQ` Q7 bQm`+2 b2Mi2M+2X

lbm�HHv ct +�M #2 Q#i�BM2/ #v �ii2MiBQM KQ/2H �M/ +�H+mH�i2/ �b 7QHHQrb,

ct =
Tx∑

j=1

αtjhj U�XRkV

αtj =
exp(etj)∑Tx

k=1 etk
U�XRjV

etj = vTa tanh(st−1, hj) U�XR9V

am.�LJh �HbQ 7QHHQr2/ i?2 BKTH2K2Mi�iBQM Q7 �ii2MiBQM@#�b2/ LJh Q7 i?2 ǳ/H9KiǴ

imiQ`B�H k- r?B+? 2M?�M+2b i?2 �ii2MiBQM KQ/2H #v 722/BM; i?2 T`2pBQmb rQ`/ yt−1 iQ

Bi- i?2`27Q`2 i?2 etj Bb +�H+mH�i2/ #v,

etj = vTa tanh(s̃t−1, hj) U�XR8V

r?2`2 s̃t−1 = f(st−1, yt−1)- �M/ f Bb � :_l 7mM+iBQMX h?2 ?B//2M bi�i2 Q7 i?2 /2+Q/2`

Bb mT/�i2/ �b 7QHHQrBM;,

st = f(s̃t−1, ct) U�XReV

k�p�BH�#H2 QM ;Bi?m#X+QKfMvm@/Hf/H9Ki@imiQ`B�Hfi`22fK�bi2`f b2bbBQMk

Rde
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�TT2M/Bt "

Sm#HB+�iBQMb QM qQ`F 7`QK i?Bb

h?2bBb

�HH i?2 Tm#HB+�iBQMb HBbi2/ #2HQr ?�p2 #22M T22`@`2pB2r2/ 2t+2Ti2/ 7Q` T`2@T`BMib BM

a2+iBQM "Xe- �M/ r?2`2p2` +H2�`Hv bi�i2/ ǳmM/2`@`2pB2rǴX

"XR CQm`M�H �`iB+H2 Sm#HB+�iBQMbfam#KBbbBQMb

RX ǳhQr�`/b � `2bQm`+2 7Q` KmHiBHBM;m�H H2tB+QMb, � KmHiBHBM;m�H T�`�HH2H +Q`Tmb
rBi? Jq1 �MMQi�iBQMǴX kd T�;2bX 1ti2M/2/ rQ`F QM �HT?�Jq1X am#KBi@
i2/ iQ CQm`M�H Q7 G�M;m�;2 _2bQm`+2 �M/ 1p�Hm�iBQMX Sm#HBb?2`, aT`BM;2`X
_2+2Bp2/ }`bi `QmM/ `2pB2r- +QM/BiBQM�H �++2Ti�M+2X

kX ǳ*?BM2b2 *?�`�+i2` .2+QKTQbBiBQM 7Q` JmHiBrQ`/ 1tT`2bbBQMb �r�`2 L2m`�H
J�+?BM2 h`�MbH�iBQM, �M 2KTB`B+�H BMp2biB;�iBQMǴX 6`QMiB2`b BM �`iB}+B�H AM@
i2HHB;2M+2, G�M;m�;2 �M/ *QKTmi�iBQMX AM aT2+B�H Bbbm2, qQ`/ a2Mb2b �M/
JmHiBrQ`/ 1tT`2bbBQMb BM i?2 G2tB+QMX kk T�;2bX lM/2`@`2pB2rX

jX ǳJ2i�@1p�Hm�iBQM Q7 J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM J2i?Q/bǴ hQ #2 bm#KBi@
i2/X ky T�;2bX AMpBi2/ bm#KBbbBQM- iQ CQm`M�H Q7 .�i� a+B2M+2 �M/ AM7Q`K2i`B+b
U.aAVX 1ti2M/2/ rQ`F 7`QK J2i`B+bkykR qQ`Fb?QT T`2b2Mi�iBQM- Q`;�MBb2/ #v
aA:@J1h, h?2 �aAa�h aT2+B�H AMi2`2bi :`QmT 7Q` J2i`B+bX

"Xk "QQF *?�Ti2`b Sm#HBb?2/
9X JQ`2�m- 1`r�M- �HbmH�BK�MB- �b?D�M- J�H/QM�/Q- �H7`2/Q - >�M- GB72M;-

oQ;2H- *�`H �M/ .mii� *?Qr/?m`v- EQ2H UkyR3V a2K�MiB+ `2`�MFBM; Q7 *_6
H�#2H b2[m2M+2b 7Q` p2`#�H KmHiBrQ`/ 2tT`2bbBQM B/2MiB}+�iBQMX AM, J�`F�MiQ@
M�iQm- ai2HH�- _�KBb+?- *�`HQb - a�p�`v- �;�i� �M/ oBM+x2- o2`QMBF� - U2/bXV

Rdd



�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

JmHiBrQ`/ 2tT`2bbBQMb �i H2M;i? �M/ BM /2Ti?, 1ti2M/2/ T�T2`b 7`QK i?2
Jq1 kyRd rQ`Fb?QTX G�M;m�;2 a+B2M+2 S`2bb- "2`HBM- TTX Rdd@kydX Aa"L
Nd3@j@NeRRy@Rk9@8 ?iiTb,ff?�HX�`+?Bp2b@Qmp2`i2bX7`f?�H@yRNjyN3d

"Xj *QM72`2M+2 S�T2` Sm#HB+�iBQMb
8X J�H/QM�/Q- �H7`2/Q - >�M- GB72M;- JQ`2�m- 1`r�M - �HbmH�BK�MB- �b?@

D�M- *?Qr/?m`v- EQ2H- oQ;2H- *�`H �M/ GBm- ZmM UkyRdV .2i2+iBQM Q7 p2`#�H
KmHiB@rQ`/ 2tT`2bbBQMb pB� +QM/BiBQM�H `�M/QK }2H/b rBi? bvMi�+iB+ /2T2M@
/2M+v 72�im`2b �M/ b2K�MiB+ `2@`�MFBM;X AM, Rji? qQ`Fb?QT QM JmHiBrQ`/
1tT`2bbBQMb UJq1 kyRdV!1�*G- T�;2b RR9–Rky- �T` kyRd- o�H2M+B�- aT�BMX
Sm#HBb?2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX Ui?`22@K�BM +QM@
i`B#miQ`bV ?iiTb,ff�+H�Mi?QHQ;vXQ`;fqRd@RdR8XT/7

eX >�M- GB72M; �M/ Em�M;- a?�Q?mB UkyR3V AM+Q`TQ`�iBM; *?BM2b2 `�/B+�Hb BMiQ
M2m`�H K�+?BM2 i`�MbH�iBQM, /22T2` i?�M +?�`�+i2` H2p2HX AM, S`Q+22/BM;b Q7 i?2
1aaGGA kyR3 aim/2Mi a2bbBQM UG�M;m�;2 �M/ *QKTmi�iBQMV- TT 89@e8X jyi?
1m`QT2�M amKK2` a+?QQH BM GQ;B+- G�M;m�;2 � AM7Q`K�iBQMX e@Rd �m; kyR3-
aQ}�- "mH;�`B�X Sm#HBb?2`, �bbQ+B�iBQM 7Q` GQ;B+- G�M;m�;2 �M/ AM7Q`K�iBQM
U6QGGAVX ?iiT,ff/Q`�bX/+mXB2fk9djkf

dX >�M- GB72M;- CQM2b- :�`2i? CX6X- �M/ aK2�iQM- �H�M 6X UkykyV JmHiBJq1,
#mBH/BM; � KmHiB@HBM;m�H KmHiB@rQ`/ 2tT`2bbBQM UJq1V T�`�HH2H +Q`TQ`�X AM,
Rki? AMi2`M�iBQM�H *QM72`2M+2 QM G�M;m�;2 _2bQm`+2b �M/ 1p�Hm�iBQM UG_1*V-
T�;2b kNdy–kNdN- RR@Re J�v- kyky- J�`b2BHH2- 6`�M+2X UoB`im�HVX Sm#HBb?2`,
�bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b � 1m`QT2�M G�M;m�;2 _2bQm`+2 �b@
bQ+B�iBQM U1G_�VX ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykyXH`2+@RXjej

3X >�M- GB72M;- CQM2b- :�`2i? CX6X- �M/ aK2�iQM- �H�M 6X UkykyV �HT?�Jq1,
+QMbi`m+iBQM Q7 KmHiBHBM;m�H T�`�HH2H +Q`TQ`� rBi? Jq1 �MMQi�iBQMbX AM,
CQBMi qQ`Fb?QT QM JmHiBrQ`/ 1tT`2bbBQMb �M/ 1H2+i`QMB+ G2tB+QMb UJq1@
G1s kykyV!*PGAL:- S�;2b 99–8d- Rj .2+ kyky- "�`+2HQM�- aT�BM UPMHBM2VX
Sm#HBb?2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX ?iiTb,ffrrrX�+Hr2#X
Q`;f�Mi?QHQ;vfkykyXKr2@RXe

NX >�M- GB72M; - CQM2b- :�`2i? CX6X- aK2�iQM- �H�M 6X- �M/ "QHxQMB- S�QHQ
UkykRV *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM 7Q` L2m`�H Jh rBi? JmHiB@qQ`/
1tT`2bbBQMbX AM LQ.�GB.�kykR, h?2 kj`/ LQ`/B+ *QM72`2M+2 QM *QKTmi�@
iBQM�H GBM;mBbiB+b- T�;2b jje–j99X Sm#HBb?2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H
GBM;mBbiB+bX ?iiTb,ff�+H�Mi?QHQ;vXQ`;fkykRXMQ/�HB/�@K�BMXj8

RyX >�M- GB72M; - CQM2b- :�`2i? CX6X- �M/ aK2�iQM- �H�M 6X UkykRV h`�MbH�iBQM
Zm�HBiv �bb2bbK2Mi, � "`B27 am`p2v QM J�Mm�H �M/ �miQK�iB+ J2i?Q/bX AM
S`Q+22/BM;b Q7 JQh`�kR, qQ`Fb?QT QM JQ/2HHBM; h`�MbH�iBQM, h`�MbH�iQHQ;v
BM i?2 .B;Bi�H �;2 !LQ.�GB.�kykR @ h?2 kj`/ LQ`/B+ *QM72`2M+2 QM *QKTm@
i�iBQM�H GBM;mBbiB+bX S�;2b R8–jjX Sm#HBb?2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H
GBM;mBbiB+bX ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykRXKQi`�@RXjXT/7
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

RRX 1`Q722p- :H2#- aQ`QFBM�- A`BM�- >�M- GB72M;- �M/ :H�/FQz- a2`;2 UkykRV
+mb?G1SP_ mb2b G�"a1 /BbiBHH2/ FMQrH2/;2 iQ BKT`Qp2 +Q``2H�iBQM rBi? ?m@
K�M i`�MbH�iBQM 2p�Hm�iBQMbX AM S`Q+22/BM;b Q7 J�+?BM2 h`�MbH�iBQM amK@
KBi soAAA, lb2`b �M/ S`QpB/2`b h`�+FX T�;2b 9kR–9jNX �m;mbi Re@ky- PM@
HBM2X Sm#HBb?2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b � �Jh�X ?iiTb,
ff�+H�Mi?QHQ;vXQ`;fkykRXKibmKKBi@mTXk3f

RkX >�M- GB72M;- aQ`QFBM�- A`BM�- 1`Q722p- :H2#- �M/ :H�/FQz- a2`;2 UkykRV +mb?@
G1SP_, *mbiQKBb2/ ?G1SP_ lbBM; G�"a1 .BbiBHH2/ EMQrH2/;2 JQ/2H iQ
AKT`Qp2 �;`22K2Mi rBi? >mK�M Cm/;2K2MibX AM S`Q+22/BM;b Q7 1JLGS
kykR aBti? *QM72`2M+2 QM J�+?BM2 h`�MbH�iBQM @ qJhkykR U6Q`i?+QKBM;VX
LQp2K#2` Ry@RR- PMHBM2X Sm#HBb?2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBb@
iB+bX ?iiTb,ff�`tBpXQ`;f�#bfkRy3XyN939

"X9 *QM72`2M+2 hmiQ`B�Hb S`2b2Mi2/f�++2Ti2/
RjX >�M- GB72M; UkykRV J2i�@1p�Hm�iBQM Q7 J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM

J2i?Q/bX hmiQ`B�H _2b2�`+? S`2b2Mi�iBQM BM J2i`B+b kykR, qQ`Fb?QT QM AM7Q`@
K2i`B+ �M/ a+B2MiQK2i`B+ _2b2�`+? UaA:@J1hV- �{HB�i2/ rBi? 39i? �aAa�h
�MMm�H J22iBM;X �bbQ+B�iBQM 7Q` AM7Q`K�iBQM a+B2M+2 �M/ h2+?MQHQ;vX P+iQ@
#2` kj@k9X ?iiT,ff/Q`�bX/+mXB2fkek3yf

R9X >�M- GB72M; UkykRV J2i�@1p�Hm�iBQM Q7 h`�MbH�iBQM 1p�Hm�iBQM J2i?Q/b,
� bvbi2K�iB+ mT@iQ@/�i2 Qp2`pB2rX hmiQ`B�H S`QTQb�H �++2Ti2/ iQ G_1*kykk,
h?2 AMi2`M�iBQM�H *QM72`2M+2 QM G�M;m�;2 _2bQm`+2b �M/ 1p�Hm�iBQMX U�
?�H7@/�v J�BM +QM72`2M+2 imiQ`B�HV ?iiTb,ffH`2+kykkXH`2+@+QM7XQ`;f

"X8 *QM72`2M+2 �#bi`�+i S`2b2Mi�iBQMb
R8X >�M- GB72M; UkyR3V �TTHv *?BM2b2 _�/B+�Hb AMiQ L2m`�H J�+?BM2 h`�Mb@

H�iBQM, .22T2` h?�M *?�`�+i2` G2p2HX _2b2�`+? S`2b2Mi�iBQM AM, GS_*
@ GBK2`B+F SQbi;`�/m�i2 _2b2�`+? *QM72`2M+2- J�v k9- GBK2`B+F- A`2H�M/X
?iiT,ff/Q`�bX/+mXB2fkekdNf

ReX >�M- GB72M; UkyR3V J�+?BM2 i`�MbH�iBQM 2p�Hm�iBQM `2bQm`+2b �M/ K2i?Q/b,
� bm`p2vX _2b2�`+? S`2b2Mi�iBQM AM, AS_* @ A`Bb? SQbi;`�/m�i2 _2b2�`+? *QM@
72`2M+2- 3@N LQp kyR3- .m#HBM- A`2H�M/X ?iiT,ff/Q`�bX/+mXB2fk99Njf

RdX �H2Fb22p�- �H2t�M/`�- :H�/FQz- a2`;2- aQ`QFBM�- A`BM� - �M/ >�M- GB72M;
UkykRV JQMi2 *�`HQ JQ/2HHBM; Q7 *QM}/2M+2 AMi2`p�Hb BM h`�MbH�iBQM Zm�HBiv
1p�Hm�iBQM UhZ1V �M/ SQbi@1/BiBM; .Bbi�M+2 US1.V J2�bm`2K2MiX _2b2�`+?
S`2b2Mi�iBQM BM J2i`B+b kykR, qQ`Fb?QT QM AM7Q`K2i`B+ �M/ a+B2MiQK2i`B+
_2b2�`+? UaA:@J1hVX �{HB�i2/ rBi? 39i? �aAa�h �MMm�H J22iBM;X �bbQ@
+B�iBQM 7Q` AM7Q`K�iBQM a+B2M+2 �M/ h2+?MQHQ;v U+Q``2bTQM/BM; �mi?Q`VX
P+iQ#2` kj@k9X ?iiT,ff/Q`�bX/+mXB2fkek3Rf

RdN

https://aclanthology.org/2021.mtsummit-up.28/
https://aclanthology.org/2021.mtsummit-up.28/
https://arxiv.org/abs/2108.09484
http://doras.dcu.ie/26280/
https://lrec2022.lrec-conf.org/
http://doras.dcu.ie/26279/
http://doras.dcu.ie/24493/
http://doras.dcu.ie/26281/
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"Xe 2@S`2T`BMib
R3X >�M- GB72M; UkyReV J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM, � am`p2vX

�`sBp,Rey8Xy98R8pe (+bX*G) ?iiTb,ff�`tBpXQ`;f�#bfRey8Xy98R8pe

RNX :H�/FQz- a2`;2- aQ`QFBM�- A`BM� - >�M- GB72M;- �M/ �H2Fb22p�- �H2t�M/`�
UkykRV J2�bm`BM; lM+2`i�BMiv BM h`�MbH�iBQM Zm�HBiv 1p�Hm�iBQM UhZ1VX
�`sBp,kRRRXydeNN (+bX*G) U+Q``2bTQM/BM; �mi?Q`V ?iiTb,ff�`tBpXQ`;f�#bf
kRRRXydeNN

kyX :H�/FQz- a2`;2- �M/ >�M- GB72M; UkykRV >PS1, � h�bF@P`B2Mi2/ �M/ >mK�M@
*2Mi`B+ 1p�Hm�iBQM 6`�K2rQ`F lbBM; S`Q72bbBQM�H SQbi@1/BiBM; hQr�`/b JQ`2
1z2+iBp2 Jh 1p�Hm�iBQMX �`sBp,kRRkXRj3jj (+bX*G) ?iiTb,ff�`tBpXQ`;f
�#bfkRRkXRj3jjX

R3y

https://arxiv.org/abs/1605.04515v6
https://arxiv.org/abs/2111.07699
https://arxiv.org/abs/2111.07699
https://arxiv.org/abs/2112.13833
https://arxiv.org/abs/2112.13833


�TT2M/Bt *

*`2�i2/ PT2M@bQm`+2/ _2bQm`+2b
�M/ hQQHFBib

*XR *Q`Tmb _2bQm`+2b
*XRXR JmHiBJq1
JmHiBJq1 Bb � KmHiBHBM;m�H Jq1 +Q`Tmb BM+Hm/BM; �miQK�iB+�HHv 2ti`�+i2/ T�`�HH2H
Jq1 ;HQbb�`B2b 7`QK 8 KBHHBQMb T�`�HH2H b2Mi2M+2b BM :2`K�M@1M;HBb? �M/ *?BM2b2@
1M;HBb?X h?2 MmK#2` Q7 Jq1 T�B`b Bb j-R8N-kke �M/ R9j-y9k `2bT2+iBp2Hv 7Q` .1@
1L �M/ w>@1L �7i2` }Hi2`BM;X h?2 QT2M@bQm`+2 r2#bBi2, ?iiTb,ff;Bi?m#X+QKf
TQ2i?�MfJq19JhX

*XRXk �HT?�Jq1
�HT?�Jq1 Bb � KmHiBHBM;m�H T�`�HH2H +Q`Tmb BM+Hm/BM; d8y b2Mi2M+2b 2�+? H�M;m�;2
rBi? �MMQi�iBQMb QM Jq1bX h?2 bQm`+2 1M;HBb? +Q`Tmb r�b 7`QK S�_a1J1 b?�`2/
i�bF QM Jq1b- �M/ i?2 Qi?2` H�M;m�;2b r2 Qz2`2/ +Qp2`BM; *?BM2b2- SQHBb?- :2`@
K�M- �M/ Ai�HB�MX q2 +�``B2/ Qmi �miQK�i2/ i`�MbH�iBQM THmb K�Mm�H TQbi@2/BiBM;
�M/ �MMQi�iBQM #v M�iBp2 bT2�F2`bX �HT?�Jq1 Bb K�BMi�BM2/ mM/2` i?2 T�;2,
?iiTb,ff;Bi?m#X+QKfTQ2i?�Mf�HT?�Jq1X

*Xk .�i�@S`Q+2bbBM; hQQHFBibfSH�i7Q`Kb
*XkXR *?BM2b2 *?�`�+i2` .2+QKTQbBiBQM hQQHb
h?2 ǳ`�/B+�H9KiǴ iQQHFBi +�M #2 mb2/ iQ /2+QKTQb2 *?BM2b2 +?�`�+i2`b BMiQ /Bz2`2Mi
/2;`22b 7`QK b?�HHQr iQ /22T2`- +m``2MiHv mbBM; i?2 A.a /B+iBQM�`v }H2b 7`QK *>Aa1
U*>�`�+i2` AM7Q`K�iBQM a2`pB+2 1MpB`QMK2MiV T`QD2+iX h?Bb iQQHFBi Bb �p�BH�#H2 �i,
?iiTb,ff;Bi?m#X+QKfTQ2i?�MfJq19Jhfi`22fK�bi2`f`�/B+�H9KiX

*XkXk >BGJ2J2, >mK�M@BM@i?2@GQQT Jh 1p�Hm�iBQM rBi?
Jq1b

>BGJ2J2 BMBiB�H TH�i7Q`K Bb �M QT2M bQm`+2 iQQHFBi 7Q` `2b2�`+?2`b +�``vBM; Qmi
?mK�M@BM@i?2@HQQT Jh 2p�Hm�iBQMb r?B+? i�F2b JmHiB@rQ`/ 1tT`2bbBQMb �b �M BKTQ`@

R3R

https://github.com/poethan/MWE4MT
https://github.com/poethan/MWE4MT
https://github.com/poethan/AlphaMWE
https://github.com/poethan/MWE4MT/tree/master/radical4mt
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i�Mi �bb2bbK2Mi 72�im`2X Ai BMpQHp2b b2;K2Mifb2Mi2M+2 H2p2H i`�MbH�iBQM ~m2M+v- �/@
2[m�+v- �M/ i?2 i`�MbH�iBQM [m�HBiB2b Q7 ?B;?HB;?i2/ Jq1 i2`KbX Ai Bb BKTH2K2Mi2/
pB� Sbv*?QSvjXy �M/ rBHH #2 �p�BH�#H2 �i ?iiTb,ff;Bi?m#X+QKfTQ2i?�Mf>BHJ2J2X

*XkXj +mb?G1SP_, *mbiQKBb2/ ?G1SP_ J2i`B+ 7Q` Jh
1p�Hm�iBQM

*Q@/2p2HQT2/ rBi? GaS +QKT�Mv GQ;`mb :HQ#�H- +mb?G1SP_ i�F2b �/p�Mi�;2 Q7
?m;2 H�M;m�;2 KQ/2Hb- #mi mb2b i?2K �b � HB;?i r2B;?i 7�b?BQMc �HbQ mb2b ?mK�M
2p�Hm�iBQM H�#2HH2/ b+Q`2b r?2M2p2` i?2v �`2 �p�BH�#H2- imMBM; i?2 �miQK�iB+ K2i@
`B+X Pp2`�HH, iQr�`/b ?B;? [m�HBiv ?mK�M H2p2H 2p�H pB� �miQ@K2i`B+ mbBM; QTiB@
KBb2/ �M/ /BbiBHH2/ FMQrH2/;2 KQ/2Hb5 hrQ p�`B�Mib, +mb?G1SP_UGJV, imM2/ QM
H�M;m�;2 KQ/2H G�"a1 UG�M;m�;2@�;MQbiB+ "1_h a2Mi2M+2 1K#2//BM;Vc +mb?G1@
SP_UTaZJV, imM2/ QM ?mK�M T`Q72bbBQM�H �MMQi�i2/ b+Q`2 H�#2Hb Ua+�H�` Zm�HBiv
J2i`B+ V mbBM; qJhky /�i�X +mb?G1SP_UGJV `�MF2/ *Hmbi2` R BM qJhkykR
J2i`B+b b?�`2/ i�bF QM 1M@.2- w?@1M �M/ 1M@_m BM L2rb /QK�BM /�i� ?iiTb,
ff;Bi?m#X+QKfH>�M3df+mb?G1SP_X

*XkX9 >PS1, >mK�M@*2Mi`B+ 1p�Hm�iBQM 6`�K2rQ`F "�b2/
QM S`Q72bbBQM�H SQbi@2/BiBM; �MMQi�iBQMb

>PS1 Bb � ?mK�M@+2Mi`B+ �M/ i�bF@Q`B2Mi2/ Jh 2p�Hm�iBQM 7`�K2rQ`F- +Q@/2p2HQT2/
rBi? GaS +QKT�Mv GQ;`mb :HQ#�HX h?2 2tT2`BK2Mi�H 2p�Hm�iBQM QM _mbbB�M@1M;HBb?
Jh /�i� /2KQMbi`�i2/ i?�i >PS1 Bb KQ`2 2{+B2Mi �M/ 2z2+iBp2 QM Jh 2M;BM2
[m�HBiv 2p�Hm�iBQM rBi? i`�MbT�`2Mi 722/#�+FX ?iiTb,ff;Bi?m#X+QKfH>�M3df>PS1X

R3k

https://github.com/poethan/HilMeMe
https://github.com/lHan87/cushLEPOR
https://github.com/lHan87/cushLEPOR
https://github.com/lHan87/HOPE
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(R) _Q22 �?�`QMB �M/ uQ�p :QH/#2`;X ǳhQr�`/b ai`BM;@iQ@h`22 L2m`�H J�+?BM2

h`�MbH�iBQMǴX AM, *Q__ �#bfRdy9Xy9d9j UkyRdVX m`H, ?iiT,ff�`tBpXQ`;f

�#bfRdy9Xy9d9jX

(k) CQb?m� �H#`2+?i �M/ _2#2++� >r�X ǳ� _2@2t�KBM�iBQM Q7 J�+?BM2 G2�`M@

BM; �TT`Q�+?2b 7Q` a2Mi2M+2@G2p2H Jh 1p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 i?2

98i? �MMm�H J22iBM; Q7 i?2 �bbQ+B�iBQM Q7 *QKTmi�iBQM�H GBM;mBbiB+bX S`�;m2-

*x2+? _2Tm#HB+, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- CmM2 kyyd- TTX 33yĜ

33dX m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;fSyd@RRRRX

(j) C�K2b �HH�M- C�v �bH�K- LB+?QH�b "2HFBM- *?`Bb "m+FH2v- C�KB2 *�HH�M- "`m+2

*`Q7i- am2 .mK�Bb- LQ`#2`i 6m?`- .QMM� >�`K�M- .�pB/ CX >�`T2`- .DQ2`/

>B2Kbi`�- h?QK�b >Q7K�MM- 1/m�`/ >Qpv- q2bb2H E`��BD- CQ?M G�z2`iv-

oB+iQ` G�p`2MFQ- .�pB/ G2rBb- GBx GB//v- _X J�MK�i?�- �M/`2r J+*�HHmK-

C�v SQMi2- CQ?M S`�;2`- .`�;QKB` _�/2p- S?BHBT _2bMBF- ai2T?2M _Q#2`i@

bQM- _QMB _Qb2M72H/- a�HBK _QmFQb- J�`F a�M/2`bQM- _B+? a+?r�`ix- �KBi

aBM;?�H- �H�M aK2�iQM- >Qr�`/ hm`iH2- 1HH2M oQQ`?22b- _�HT? q2Bb+?2/2H-

CBMtB sm- �M/ *?2M;sB�M; w?�BX ǳ*?�HH2M;2b BM AM7Q`K�iBQM _2i`B2p�H �M/

G�M;m�;2 JQ/2HBM;, _2TQ`i Q7 � qQ`Fb?QT >2H/ �i i?2 *2Mi2` 7Q` AMi2HHB@

;2Mi AM7Q`K�iBQM _2i`B2p�H- lMBp2`bBiv Q7 J�bb�+?mb2iib �K?2`bi- a2Ti2K@

#2` kyykǴX AM, aA:A_ 6Q`mK jdXR U�T`X kyyjV- TTX jRĜ9dX BbbM, yRej@839yX

/QB, RyXRR98fN9889eXN9889NX m`H, ?iiTb,ff/QBXQ`;fRyXRR98fN9889eX

N9889NX

R3j

http://arxiv.org/abs/1704.04743
http://arxiv.org/abs/1704.04743
https://aclanthology.org/P07-1111
https://doi.org/10.1145/945546.945549
https://doi.org/10.1145/945546.945549
https://doi.org/10.1145/945546.945549
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(9) �GS�*X G�M;m�;2b �M/ K�+?BM2b, +QKTmi2`b BM i`�MbH�iBQM �M/ HBM;mBbiB+bX

h2+?X `2TX � `2TQ`i #v i?2 �miQK�iB+ G�M;m�;2 S`Q+2bbBM; �/pBbQ`v *QK@

KBii22- .BpBbBQM Q7 "2?�pBQ`�H a+B2M+2b- L�iBQM�H �+�/2Kv Q7 a+B2M+2b- L�@

iBQM�H _2b2�`+? *QmM+BHX- 62#X RNee- Rk9TTX

(8) CQM �M/`QmibQTQmHQb �M/ S`Q/`QKQb J�H�F�bBQiBbX ǳ� am`p2v Q7 S�`�T?`�b@

BM; �M/ h2tim�H 1Mi�BHK2Mi J2i?Q/bǴX AM, CQm`M�H Q7 �`iB}+B�H AMi2HHB;2M+2

_2b2�`+? j3 UkyRyV- TTX Rj8ĜR3dX

(e) .Qm; �`MQH/X *QKTmi2`b �M/ h`�MbH�iBQM, � i`�MbH�iQ`Ƕb ;mB/2@*?�T3 q?v

i`�MbH�iBQM Bb /B{+mHi 7Q` +QKTmi2`bX "2MD�KBMb h`�MbH�iBQM GB#`�`v- kyyjX

(d) 1H27i?2`BQb �p`�KB/Bb- J�D� SQTQpB+- .�pB/ oBH�`- �M/ �HDQb+?� "m`+?�`/iX

ǳ1p�Hm�i2 rBi? *QM}/2M+2 1biBK�iBQM, J�+?BM2 `�MFBM; Q7 i`�MbH�iBQM Qmi@

Tmib mbBM; ;`�KK�iB+�H 72�im`2bǴX AM, S`Q+22/BM;b Q7 qJh X kyRRX

(3) "Q;/�M "�#v+? �M/ �Mi?QMv >�`iH2vX ǳAKT`QpBM; J�+?BM2 h`�MbH�iBQM Zm�H@

Biv rBi? �miQK�iB+ L�K2/ 1MiBiv _2+Q;MBiBQMǴX AM, S`Q+22/BM;b Q7 i?2 di?

AMi2`M�iBQM�H 1�Jh rQ`Fb?QT QM Jh �M/ Qi?2` H�M;m�;2 i2+?MQHQ;v iQQHb-

AKT`QpBM; Jh i?`Qm;? Qi?2` H�M;m�;2 i2+?MQHQ;v iQQHb- _2bQm`+2 �M/ iQQHb 7Q`

#mBH/BM; Jh �i 1�*G kyyjX kyyjX m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;fqyj@

kkyRX

(N) .xKBi`v "�?/�M�m- EvmM;?vmM *?Q- �M/ uQb?m� "2M;BQX ǳL2m`�H J�+?BM2

h`�MbH�iBQM #v CQBMiHv G2�`MBM; iQ �HB;M �M/ h`�MbH�i2ǴX AM, *Q__ �#bfR9yNXy9dj

UkyR9VX m`H, ?iiT,ff�`tBpXQ`;f�#bfR9yNXy9djX

(Ry) hBKQi?v "�H/rBM �M/ am L�K EBKX ǳJmHiBrQ`/ 1tT`2bbBQMbǴX AM, >�M/#QQF

Q7 L�im`�H G�M;m�;2 S`Q+2bbBM;- a2+QM/ 1/BiBQMX h�vHQ` �M/ 6`�M+Bb :`QmT-

kyRy- TTX kedĜkNkX m`H, ?iiT,ffrrrX+`+M2i#�b2X+QKf/QBf�#bfRyXRkyRf

Nd3R9kyy38Nj3@+RkX

(RR) hBKQi?v "�H/rBM �M/ am L�K EBKX ǳJmHiBrQ`/ 1tT`2bbBQMbǴX AM, >�M/#QQF

Q7 L�im`�H G�M;m�;2 S`Q+2bbBM;- a2+QM/ 1/BiBQMX *?�TK�M �M/ >�HH- kyRy-

R39

https://aclanthology.org/W03-2201
https://aclanthology.org/W03-2201
http://arxiv.org/abs/1409.0473
http://www.crcnetbase.com/doi/abs/10.1201/9781420085938-c12
http://www.crcnetbase.com/doi/abs/10.1201/9781420085938-c12
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TTX kedĜkNkX m`H, ?iiT , f f rrr X +`+M2i#�b2 X +QK f /QB f �#b f Ry X RkyR f

Nd3R9kyy38Nj3@+RkX
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(de) J�`Fmb 6`2Bi�;- Ab��+ *�br2HH- �M/ a+Qii _QvX ǳ�S1 �i a+�H2 �M/ Aib AKTHB@

+�iBQMb QM Jh 1p�Hm�iBQM "B�b2bǴX AM, S`Q+22/BM;b Q7 i?2 6Qm`i? *QM72`2M+2

QM J�+?BM2 h`�MbH�iBQM UoQHmK2 R, _2b2�`+? S�T2`bVX 6HQ`2M+2- Ai�Hv, �bbQ@

+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �m;X kyRN- TTX j9Ĝ99X /QB, RyXR3e8jf

pRfqRN@8ky9X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRN@8ky9X

(dd) J�`Fmb 6`2Bi�;- :2Q`;2 6Qbi2`- .�pB/ :`�M;B2`- oB`2b? _�iM�F�`- ZBDmM

h�M- �M/ qQH7;�M; J�+?2`2vX ǳ1tT2`ib- 1``Q`b- �M/ *QMi2ti, � G�`;2@a+�H2

aim/v Q7 >mK�M 1p�Hm�iBQM 7Q` J�+?BM2 h`�MbH�iBQMǴX AM, �`sBp 2@T`BMib-

�`sBp,kRy9XR99d3 U�T`X kykRV- �`sBp,kRy9XR99d3X �`sBp, kRy9XR99d3 (+bX*G)X

(d3) J�`Fmb 6`2Bi�;- .�pB/ :`�M;B2`- �M/ Ab��+ *�br2HHX ǳ"G1l KB;?i #2 :mBHiv

#mi _272`2M+2b �`2 MQi AMMQ+2MiǴX AM, S`Q+22/BM;b Q7 i?2 kyky *QM72`2M+2 QM
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

1KTB`B+�H J2i?Q/b BM L�im`�H G�M;m�;2 S`Q+2bbBM; U1JLGSVX PMHBM2, �bbQ@

+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- LQpX kyky- TTX eRĜdRX /QB, RyXR3e8jf

pRfkykyX2KMHT@ K�BMX8X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf

kykyX2KMHT@K�BMX8X

(dN) J�`Fmb 6`2Bi�;- u�b2` �H@PM�Bx�M- �M/ "�bF�`�M a�MF�`�MX ǳ1Mb2K#H2 .Bb@

iBHH�iBQM 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, *Q__ �#bfRdykXyR3yk UkyRdVX

�`sBp, RdykXyR3ykX m`H, ?iiT,ff�`tBpXQ`;f�#bfRdykXyR3ykX

(3y) JB+?�2H :�KQM- �Mi?QMv �m2- �M/ J�`iBM2 aK2ibX ǳa2Mi2M+2@H2p2H Jh 2p�H@

m�iBQM rBi?Qmi `272`2M+2 i`�MbH�iBQMb "2vQM/ H�M;m�;2 KQ/2HHBM;ǴX AM, S`Q@

+22/BM;b Q7 1�Jh X kyy8- TTX RyjĜRRkX

(3R) J�`+Qb :�`+B�X ǳ*QKT�`BM; #BHBM;m�H rQ`/ 2K#2//BM;b iQ i`�MbH�iBQM /B+@

iBQM�`B2b 7Q` 2ti`�+iBM; KmHiBHBM;m�H +QHHQ+�iBQM 2[mBp�H2MibǴX AM, JmHiBrQ`/

2tT`2bbBQMb �i H2M;i? �M/ BM /2Ti?, 1ti2M/2/ T�T2`b 7`QK i?2 Jq1 kyRd

rQ`Fb?QTX 1/X #v ai2HH� J�`F�MiQM�iQm- *�`HQb _�KBb+?- �;�i� a�p�`v- �M/

o2`QMBF� oBM+x2X "2`HBM, G�M;m�;2 a+B2M+2 S`2bbX- kyR3- TTX jRNĜj9kX /QB,

RyX8k3Rfx2MQ/QXR9eN8dRX

(3k) a2#�biB�M :2?`K�MM- hQbBM �/2rmKB- E�`K�Mv� �;;�`r�H- S�r�M a�b�MF�

�KK�M�K�M+?B- �`2Km �MmQHmr�TQ- �MiQBM2 "Qbb2Hmi- E?v�i?B _�;?�pB

*?�M/m- JB`mM� *HBM+Bm- .BT�MD�M .�b- E�mbim#? .X .?QH2- q�Mvm .m-

1bBM .m`Kmb- PM/Ǽ2D .mȒ2F- *?`Bb 1K2xm2- o�`mM :�M;�H- *`BbiBM� :�`@

#�+2�- h�ibmMQ`B >�b?BKQiQ- um7�M; >Qm- u�+BM2 C2`MBi2- >�`b? C?�Ki�MB-

u�M;72M; CB- a?�BHx� CQHHv- JB?B` E�H2- .?`mp EmK�`- 6�Bb�H G�/?�F- �K�M

J�/��M- JQmMB+� J�//2H�- E?v�iB J�?�D�M- a��/ J�?�KQQ/- "Q/?Bb�iir�

S`�b�/ J�DmK/2`- S2/`Q >2M`B[m2 J�`iBMb- �M;2HBM� J+JBHH�M@J�DQ`- aB@

KQM JBHH2- 1KB2H p�M JBHi2M#m`;- JQBM L�/22K- a?�b?B L�`�v�M- oBi�Hv

LBFQH�2p- _m#mM;Q �M/`2 LBvQM;�#Q- a�HQK2v Pb2B- �MFm` S�`BF?- G�m`�

S2`2x@"2Hi`�+?BMB- LB`�MD�M _�K2b? _�Q- oBF�b _�mM�F- Cm�M .B2;Q _Q@

/`B;m2x- a�b?�MF a�Mi?�M�K- CQ½Q a2/Q+- h?B#�mHi a2HH�K- a�KB`� a?�BF?-

�M�bi�bB� a?BKQ`BM�- J�`+Q �MiQMBQ aQ#`2pBHH� *�#2xm/Q- >2M/`BF ai`Q#2Hi-
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

LBb?�Mi am#`�K�MB- q2B sm- .BvB u�M;- �F?BH� u2`mFQH�- �M/ CB�r2B w?QmX

ǳh?2 :1J "2M+?K�`F, L�im`�H G�M;m�;2 :2M2`�iBQM- Bib 1p�Hm�iBQM �M/

J2i`B+bǴX AM, �`sBp 2@T`BMib- �`sBp,kRykXyRedk U62#X kykRV- �`sBp,kRykXyRedkX

�`sBp, kRykXyRedk (+bX*G)X

(3j) C2búb :BKéM2 �M/ GHmíb Já`[m2xX ǳ� aKQ`;�b#Q`/ Q7 62�im`2b 7Q` �miQK�iB+

Jh 1p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 qJh X kyy3- TTX RN8ĜRN3X

(39) C2búb :BKéM2x �M/ GHmíb Já`[m2xX ǳGBM;mBbiB+ 62�im`2b 7Q` �miQK�iB+ 1p�H@

m�iBQM Q7 >2i2`Q;2MQmb Jh avbi2KbǴX AM, S`Q+22/BM;b Q7 qJh X kyydX

(38) a2`;2 :H�/FQz �M/ GB72M; >�MX >PS1, � h�bF@P`B2Mi2/ �M/ >mK�M@*2Mi`B+

1p�Hm�iBQM 6`�K2rQ`F lbBM; S`Q72bbBQM�H SQbi@1/BiBM; hQr�`/b JQ`2 1z2+@

iBp2 Jh 1p�Hm�iBQMX kykRX �`sBp, kRRkXRj3jj (+bX*G)X

(3e) a2`;2 :H�/FQz- A`BM� aQ`QFBM�- GB72M; >�M- �M/ �H2t�M/`� �H2Fb22p�X ǳJ2�@

bm`BM; lM+2`i�BMiv BM h`�MbH�iBQM Zm�HBiv 1p�Hm�iBQM UhZ1VǴX AM, *Q__

�#bfkRRRXydeNN UkykRVX �`sBp, kRRR X ydeNNX m`H, ?iiTb , f f �`tBp X Q`; f

�#bfkRRRXydeNNX

(3d) �MM2ii2 _BQb :QMx�H2b- G�m`� J�b+�`2HH- �M/ _B+Q a2MM`B+?X ǳAKT`QpBM;

qQ`/ a2Mb2 .Bb�K#B;m�iBQM BM L2m`�H J�+?BM2 h`�MbH�iBQM rBi? a2Mb2 1K@

#2//BM;bǴX AM, S`Q+22/BM;b Q7 i?2 a2+QM/ *QM72`2M+2 QM J�+?BM2 h`�MbH�iBQM-

qJh kyRd- *QT2M?�;2M- .2MK�`F- a2Ti2K#2` d@3- kyRd X kyRd- TTX RRĜRNX

m`H, ?iiTb,ff�+H�Mi?QHQ;vXBM7QfT�T2`bfqRd@9dykfrRd@9dykX

(33) A�M :QQ/72HHQr- uQb?m� "2M;BQ- �M/ ��`QM *Qm`pBHH2X .22T G2�`MBM;X ?iiT,

ffrrrX/22TH2�`MBM;#QQFXQ`;X JAh S`2bb- kyReX

(3N) up2ii2 :`�?�K- hBKQi?v "�H/rBM- �M/ LBiBF� J�i?m`X ǳ�++m`�i2 1p�Hm�@

iBQM Q7 a2;K2Mi@H2p2H J�+?BM2 h`�MbH�iBQM J2i`B+bǴX AM, L��*G >Gh kyR8-

h?2 kyR8 *QM72`2M+2 Q7 i?2 LQ`i? �K2`B+�M *?�Ti2` Q7 i?2 �bbQ+B�iBQM

7Q` *QKTmi�iBQM�H GBM;mBbiB+b, >mK�M G�M;m�;2 h2+?MQHQ;B2b- .2Mp2`- *QH@

Q`�/Q- la�- J�v jR @ CmM2 8- kyR8X kyR8- TTX RR3jĜRRNRX m`H, ?iiT,ff

�+Hr2#XQ`;f�Mi?QHQ;vfLfLR8fLR8@RRk9XT/7X
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

(Ny) up2ii2 :`�?�K- hBKQi?v "�H/rBM- �HBbi�B` JQz�i- �M/ CmbiBM wQ#2HX ǳ*�M

K�+?BM2 i`�MbH�iBQM bvbi2Kb #2 2p�Hm�i2/ #v i?2 +`Qr/ �HQM2ǴX AM, L�im`�H

G�M;m�;2 1M;BM22`BM; kjXR UkyRdV- TTX jĜjyX /QB, RyXRyRdfaRj8Rjk9NR8yyyjjNX

(NR) up2ii2 :`�?�K- hBKQi?v "�H/rBM- �HBbi�B` JQz�i- �M/ CmbiBM wQ#2HX ǳ*QM@

iBMmQmb J2�bm`2K2Mi a+�H2b BM >mK�M 1p�Hm�iBQM Q7 J�+?BM2 h`�MbH�iBQMǴX

AM, S`Q+22/BM;b Q7 i?2 di? GBM;mBbiB+ �MMQi�iBQM qQ`Fb?QT �M/ AMi2`QT2`�#BH@

Biv rBi? .Bb+Qm`b2X aQ}�- "mH;�`B�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBb@

iB+b- �m;X kyRj- TTX jjĜ9RX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRj@

kjy8X

(Nk) up2ii2 :`�?�K- "�``v >�//Qr- �M/ S?BHBTT EQ2?MX ǳai�iBbiB+�H SQr2` �M/

h`�MbH�iBQM2b2 BM J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 i?2

kyky *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM L�im`�H G�M;m�;2 S`Q+2bbBM; U1JLGSVX

PMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- LQpX kyky- TTX dkĜ3RX

/QB, RyXR3e8jfpRfkykyX2KMHT@K�BMXeX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f

�Mi?QHQ;vfkykyX2KMHT@K�BMXeX

(Nj) CB�i�Q :m- >�Mv >�bb�M- C�+Q# .2pHBM- �M/ oB+iQ` PXEX GBX ǳlMBp2`b�H L2m`�H

J�+?BM2 h`�MbH�iBQM 7Q` 1ti`2K2Hv GQr _2bQm`+2 G�M;m�;2bǴX AM, S`Q+22/@

BM;b Q7 i?2 kyR3 *QM72`2M+2 Q7 i?2 LQ`i? �K2`B+�M *?�Ti2` Q7 i?2 �bbQ+B�@

iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b, >mK�M G�M;m�;2 h2+?MQHQ;B2b- oQHmK2

R UGQM; S�T2`bVX L2r P`H2�Mb- GQmBbB�M�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b- CmM2 kyR3- TTX j99Ĝj89X /QB, RyXR3e8jfpRfLR3@ RyjkX m`H,

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfLR3@RyjkX

(N9) CB�72M; :mQ- :m sm- sm2[B *?2M;- �M/ >�M; GBX ǳL�K2/ 2MiBiv `2+Q;MBiBQM

BM [m2`vǴX AM, S`Q+22/BM; Q7 aA:A_X kyyNX

(N8) _Q?Bi :mTi�- *QMbi�MiBM P`�b�M- �M/ CQb27 p�M :2M�#Bi?X ǳ_2o�H, � aBK@

TH2 �M/ 1z2+iBp2 J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM J2i`B+ "�b2/ QM _2+m`@

`2Mi L2m`�H L2irQ`FbǴX AM, S`Q+22/BM;b Q7 i?2 kyR8 *QM72`2M+2 QM 1KT2`B+�H
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

J2i?Q/b BM L�im`�H G�M;m�;2 S`Q+2bbBM;X �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM@

;mBbiB+bX QX�X- kyR8- TTX RyeeĜRydkX

(Ne) 6`�M+Bb+Q :mxK�M- a?�}[ CQiv- GHmőb J¨`[m2x- �M/ S`2bH�p L�FQpX ǳS�B`rBb2

L2m`�H J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 8j`/ �MMm�H

J22iBM; Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b �M/ h?2 di? AMi2`@

M�iBQM�H CQBMi *QM72`2M+2 Q7 i?2 �bB�M 62/2`�iBQM Q7 L�im`�H G�M;m�;2 S`Q@

+2bbBM; U�*GǶR8VX "2BDBM;- *?BM�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b-

CmHv kyR8- TTX 3y8Ĝ3R9X m`H, ?iiT,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfSR8@

Ryd3X

(Nd) GQpBb� >�;bi`ƺK �M/ _B+?�`/ CQ?�MbbQMX ǳEMQrH2/;2 .BbiBHH�iBQM 7Q` ar2/Bb?

L1_ KQ/2Hb, � a2�`+? 7Q` S2`7Q`K�M+2 �M/ 1{+B2M+vǴX AM, S`Q+22/BM;b Q7 i?2

kj`/ LQ`/B+ *QM72`2M+2 QM *QKTmi�iBQM�H GBM;mBbiB+b ULQ.�GB.�VX _2vF@

D�pBF- A+2H�M/ UPMHBM2V, GBMFƺTBM; lMBp2`bBiv 1H2+i`QMB+ S`2bb- ar2/2M- J�v

kykR- TTX Rk9ĜRj9X m`H, ?iiTb, f f rrr X �+Hr2#X Q`; f �Mi?QHQ;v f kykRX

MQ/�HB/�@K�BMXRjX

(N3) �HB >�FBKB S�`BxB �M/ S�mH *QQFX ǳ.Q *?�`�+i2`@G2p2H L2m`�H L2irQ`F G�M@

;m�;2 JQ/2Hb *�Tim`2 EMQrH2/;2 Q7 JmHiBrQ`/ 1tT`2bbBQM *QKTQbBiBQM�H@

Biv\Ǵ AM, S`Q+22/BM;b Q7 i?2 CQBMi qQ`Fb?QT QM GBM;mBbiB+ �MMQi�iBQM- JmHiB@

rQ`/ 1tT`2bbBQMb �M/ *QMbi`m+iBQMb UG�q@Jq1@*t:@kyR3VX a�Mi� 62- L2r

J2tB+Q- la�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- kyR3- TTX R38ĜRNkX

m`H, ?iiT,ff�+Hr2#XQ`;f�Mi?QHQ;vfqR3@9NkyX

(NN) �M/2`b >�H/X � >BbiQ`v Q7 J�i?2K�iB+�H ai�iBbiB+b 7`QK Rd8y iQ RNjyX Aa"L@

Ry, y9dRRdNRk9X qBH2v@AMi2`b+B2M+2c R 2/BiBQM- RNN3X

(Ryy) ��`QM G@6 >�M- .2`2F 6 qQM;- �M/ GB/B� a *?�QX ǳ*?BM2b2 L�K2/ 1MiBiv

_2+Q;MBiBQM rBi? *QM/BiBQM�H _�M/QK 6B2H/b BM i?2 GB;?i Q7 *?BM2b2 *?�`@

�+i2`BbiB+bǴX AM, G�M;m�;2 S`Q+2bbBM; �M/ AMi2HHB;2Mi AM7Q`K�iBQM avbi2KbX

aT`BM;2`- kyRj- TTX 8dĜe3X
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(RyR) ��`QM GX @6X >�M- .2`2F 6X qQM;- GB/B� aX *?�Q- �M/ GB�M;v2 >2X ǳ�m@

iQK�iB+ J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM rBi?ƘS�`i@Q7@aT22+? AM7Q`K�iBQMǴX

AM, h2ti- aT22+?- �M/ .B�HQ;m2X 1/X #v Ap�M >�#2`M�H �M/ o�+H�p J�iQmȒ2FX

"2`HBM- >2B/2H#2`;, aT`BM;2` "2`HBM >2B/2H#2`;- kyRj- TTX RkRĜRk3X Bb#M, Nd3@

j@e9k@9y838@jX

(Ryk) ��`QM GX 6X >�M- .2`2F 6X qQM;- �M/ GB/B� aX *?�QX ǳG1SP_, � _Q#mbi

1p�Hm�iBQM J2i`B+ 7Q` J�+?BM2 h`�MbH�iBQM rBi? �m;K2Mi2/ 6�+iQ`bǴX AM,

S`Q+22/BM;b Q7 *PGAL: kyRk, SQbi2`bX JmK#�B- AM/B�, h?2 *PGAL: kyRk

P`;�MBxBM; *QKKBii22- .2+X kyRk- TTX 99RĜ98yX m`H, ?iiTb,ff�+H�Mi?QHQ;vX

Q`;f*Rk@ky99X

(Ryj) ��`QM GB@62M; >�M- uB Gm- .2`2F 6X qQM;- GB/B� aX *?�Q- GB�M;v2 >2- �M/

CmMr2M sBM;X ǳZm�HBiv 1biBK�iBQM 7Q` J�+?BM2 h`�MbH�iBQM lbBM; i?2 CQBMi

J2i?Q/ Q7 1p�Hm�iBQM *`Bi2`B� �M/ ai�iBbiB+�H JQ/2HBM;ǴX AM, S`Q+22/BM;b

Q7 i?2 1B;?i? qQ`Fb?QT QM ai�iBbiB+�H J�+?BM2 h`�MbH�iBQMX aQ}�- "mH;�`B�,

�bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �m;X kyRj- TTX je8ĜjdkX m`H,

?iiTb,ff�+H�Mi?QHQ;vXQ`;fqRj@kk98X

(Ry9) ��`QM GB@62M; >�M- .2`2F 6X qQM;- GB/B� aX *?�Q- uB Gm- GB�M;v2 >2- �M/

GB�M; hB�MX ǳ� lMBp2`b�H S?`�b2 h�;b2i 7Q` JmHiBHBM;m�H h`22#�MFbǴX AM,

*?BM2b2 *QKTmi�iBQM�H GBM;mBbiB+b �M/ L�im`�H G�M;m�;2 S`Q+2bbBM; "�b2/

QM L�im`�HHv �MMQi�i2/ "B; .�i�X 1/X #v J�QbQM; amM- u�M; GBm- �M/ CmM

w?�QX *?�K, aT`BM;2` AMi2`M�iBQM�H Sm#HBb?BM;- kyR9- TTX k9dĜk83X Bb#M,

Nd3@j@jRN@Rkkdd@NX

(Ry8) GB 62M; >�M- 6�B qQM;- a�K *?�Q- uB Gm- GB�M; u2 >2- uB JBM; q�M;-

�M/ CB� CB w?QmX ǳ� /2b+`BTiBQM Q7 imM�#H2 K�+?BM2 i`�MbH�iBQM 2p�Hm�iBQM

bvbi2Kb BM qJhRj K2i`B+b i�bFǴX AM, h?2 2B;?i? rQ`Fb?QT QM bi�iBbiB+�H

K�+?BM2 i`�MbH�iBQM- �m;X kyRj- TX 9R9@9kRX kyRjX

(Rye) GB72M; >�MX ǳG1SP_, �M �m;K2Mi2/ J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM J2i@

`B+ǴX lMBp2`bBiv Q7 J�+�m- J�+�Q- kyR9X

RNN
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(Ryd) GB72M; >�MX ǳJ�+?BM2 h`�MbH�iBQM 1p�Hm�iBQM _2bQm`+2b �M/ J2i?Q/b, �

am`p2vǴX AM, �`sBp 2@T`BMib- �`sBp,Rey8Xy98R8 UJ�v kyReV- �`sBp,Rey8Xy98R8X

�`sBp, Rey8Xy98R8 (+bX*G)X

(Ry3) GB72M; >�M- :�`2i? CQM2b- �M/ �H�M aK2�iQMX ǳ�HT?�Jq1, *QMbi`m+iBQM

Q7 JmHiBHBM;m�H S�`�HH2H *Q`TQ`� rBi? Jq1 �MMQi�iBQMbǴX AM, S`Q+22/BM;b

Q7 i?2 CQBMi qQ`Fb?QT QM JmHiBrQ`/ 1tT`2bbBQMb �M/ 1H2+i`QMB+ G2tB+QMbX

QMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- .2+X kyky- TTX 99Ĝ8dX m`H,

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykyXKr2@RXeX

(RyN) GB72M; >�M- :�`2i? CQM2b- �M/ �H�M aK2�iQMX ǳJmHiBJq1, "mBH/BM; � JmHiB@

HBM;m�H JmHiB@qQ`/ 1tT`2bbBQM UJq1V S�`�HH2H *Q`TQ`�ǴX 1M;HBb?X AM, S`Q@

+22/BM;b Q7 i?2 Rki? G�M;m�;2 _2bQm`+2b �M/ 1p�Hm�iBQM *QM72`2M+2X J�`@

b2BHH2- 6`�M+2, 1m`QT2�M G�M;m�;2 _2bQm`+2b �bbQ+B�iBQM- J�v kyky- TTX kNdyĜ

kNdNX Bb#M, NdN@Ry@N889e@j9@9X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf

kykyXH`2+@RXjejX

(RRy) GB72M; >�M- :�`2i? CQM2b- �H�M aK2�iQM- �M/ S�QHQ "QHxQMBX ǳ*?BM2b2 *?�`@

�+i2` .2+QKTQbBiBQM 7Q` L2m`�H Jh rBi? JmHiB@qQ`/ 1tT`2bbBQMbǴX AM, S`Q@

+22/BM;b Q7 i?2 kj`/ LQ`/B+ *QM72`2M+2 QM *QKTmi�iBQM�H GBM;mBbiB+b ULQ.�G@

B.�VX _2vFD�pBF- A+2H�M/ UPMHBM2V, GBMFƺTBM; lMBp2`bBiv 1H2+i`QMB+ S`2bb-

ar2/2M- J�v kykR- TTX jjeĜj99X m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;fkykRX

MQ/�HB/�@K�BMXj8X

(RRR) GB72M; >�M �M/ a?�Q?mB Em�M;X ǳAM+Q`T2`�iBM; *?BM2b2 _�/B+�Hb AMiQ L2m@

`�H J�+?BM2 h`�MbH�iBQM, .22T2` h?�M *?�`�+i2` G2p2HǴX AM, S`Q+22/BM;b Q7

1aaGGA@kyR3 �#bfR3y8XyR8e8 UkyR3VX �`sBp, R3y8 X yR8e8X m`H, ?iiT , f f

�`tBpXQ`;f�#bfR3y8XyR8e8X

(RRk) GB72M; >�M- �H�M aK2�iQM- �M/ :�`2i? CQM2bX ǳh`�MbH�iBQM Zm�HBiv �bb2bb@

K2Mi, � "`B27 am`p2v QM J�Mm�H �M/ �miQK�iB+ J2i?Q/bǴX AM, S`Q+22/BM;b

7Q` i?2 6B`bi qQ`Fb?QT QM JQ/2HHBM; h`�MbH�iBQM, h`�MbH�iQHQ;v BM i?2 .B;Bi�H

kyy
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�;2X QMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- J�v kykR- TTX R8ĜjjX

m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykRXKQi`�@RXjX

(RRj) GB72M; >�M- A`BM� aQ`QFBM�- :H2# 1`Q722p- �M/ a2`;2 :H�/FQzX ǳ+mb?G1SP_,

+mbiQKBbBM; ?G1SP_ K2i`B+ mbBM; PTimM� 7Q` ?B;?2` �;`22K2Mi rBi? ?mK�M

Dm/;K2Mib Q` T`2@i`�BM2/ H�M;m�;2 KQ/2H G�"a1ǴX AM, S`Q+22/BM;b Q7 aBt

*QM72`2M+2 QM J�+?BM2 h`�MbH�iBQM UqJhkykRVX �bbQ+B�iBQM 7Q` *QKTmi�@

iBQM�H GBM;mBbiB+b- kykRX m`H, ?iiTb,ff;Bi?m#X+QKfTQ2i?�Mf+mb?G1SP_X

(RR9) GB72M; >�M- .2`2F 6X qQM;- GB/B� aX *?�Q- GB�M;v2 >2- uB Gm- CmMr2M sBM;-

�M/ sB�Q/QM; w2M;X ǳG�M;m�;2@BM/2T2M/2Mi JQ/2H 7Q` J�+?BM2 h`�MbH�iBQM

1p�Hm�iBQM rBi? _2BM7Q`+2/ 6�+iQ`bǴX AM, J�+?BM2 h`�MbH�iBQM amKKBi sAo X

AMi2`M�iBQM�H �bbQ+B�iBQM 7Q` J�+?BM2 h`�MbH�iBQMX kyRj- TTX kR8ĜkkkX

(RR8) GB72M; >�M- .2`2F 6�B qQM;- GB/B� a�K *?�Q- GB�M;2v2 >2- a?mQ GB- �M/

GBM; w?mX ǳS?`�b2 h�;b2i J�TTBM; 7Q` 6`2M+? �M/ 1M;HBb? h`22#�MFb �M/

Aib �TTHB+�iBQM BM J�+?BM2 h`�MbH�iBQM 1p�Hm�iBQMǴX AM, AMi2`M�iBQM�H *QM@

72`2M+2 Q7 i?2 :2`K�M aQ+B2iv 7Q` *QKTmi�iBQM�H GBM;mBbiB+b �M/ G�M;m�;2

h2+?MQHQ;v- GL�A oQHX 3Ry8X kyRj- TTX RRNĜRjRX

(RRe) GB72M; >�M- .2`2F 6�B qQM;- GB/B� a�K *?�Q- GB�M;2v2 >2- �M/ uB GmX

ǳlMbmT2`pBb2/ Zm�HBiv 1biBK�iBQM JQ/2H 7Q` 1M;HBb? iQ :2`K�M h`�MbH�iBQM

�M/ Aib �TTHB+�iBQM BM 1ti2MbBp2 amT2`pBb2/ 1p�Hm�iBQMǴX AM, h?2 a+B2MiB}+

qQ`H/ CQm`M�HX Abbm2, _2+2Mi �/p�M+2b BM AM7Q`K�iBQM h2+?MQHQ;vX kyR9-

TTX RĜRkX

(RRd) GB72M; >�M- sB�Q/QM; w2M;- .2`2F 6 qQM;- �M/ GB/B� a *?�QX ǳ*?BM2b2

L�K2/ 1MiBiv _2+Q;MBiBQM rBi? :`�T?@#�b2/ a2KB@bmT2`pBb2/ G2�`MBM; JQ/2HǴX

AM, aA:>�L rQ`Fb?QT rBi? �*G@AC*LGS kyR8X kyR8- TX R8X

(RR3) _2Dr�MmH >�[m2- JQ?�KK2/ >�b�Mmxx�K�M- �M/ �M/v q�vX ǳJmHiBrQ`/

mMBib BM K�+?BM2 i`�MbH�iBQM �M/ i`�MbH�iBQM i2+?MQHQ;vǴX AM, J�+?BM2 h`�Mb@

H�iBQM U�m;X kyRNVX BbbM, R8dj@y8djX /QB, RyXRyydfbRy8Ny@yRN@yNkjN@9X

m`H, ?iiTb,ff/QBXQ`;fRyXRyydfbRy8Ny@yRN@yNkjN@9X

kyR
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(RRN) >�Mv >�bb�M- �Mi?QMv �m2- *X *?2M- oBb?�H *?Qr/?�`v- CX *H�`F- *X 62/2`@

K�MM- sm2/QM; >m�M;- J�`+BM CmM+xvb@.QrKmMi- qX G2rBb- JX GB- a?mDB2

GBm- hX GBm- _2M[B�M GmQ- �`mH J2M2x2b- h�Q ZBM- 6X a2B/2- sm h�M- 62B hB�M-

GBDmM qm- a?m�M;x?B qm- uBM;+2 sB�- .QM;/QM; w?�M;- w?B`mB w?�M;- �M/

JX w?QmX ǳ�+?B2pBM; >mK�M S�`Biv QM �miQK�iB+ *?BM2b2 iQ 1M;HBb? L2rb

h`�MbH�iBQMǴX AM, �`sBp �#bfR3yjXy88ed UkyR3VX

(Rky) CBM/ǼB+? >2H+H �M/ CBM/ǼB+? GB#QpB+FɷX ǳL2m`�H JQMF2v, �M PT2M@bQm`+2 hQQH

7Q` a2[m2M+2 G2�`MBM;ǴX AM, h?2 S`�;m2 "mHH2iBM Q7 J�i?2K�iB+�H GBM;mBbiB+b

RydXR UkyRdV- TTX 8ĜRdX BbbM, yyjk@e838X /QB, RyXR8R8fT`�HBM@kyRd@yyyRX

m`H, ?iiT,ffm7�HXK77X+mMBX+xfT#KHfRydf�`i@?2H+H@HB#QpB+FvXT/7X

(RkR) :2Qz`2v 1 >BMiQM- LBiBb? a`Bp�bi�p�- �H2t E`Bx?2pbFv- AHv� amibF2p2`- �M/

_mbH�M _ a�H�F?mi/BMQpX ǳAKT`QpBM; M2m`�H M2irQ`Fb #v T`2p2MiBM; +Q@�/�Ti�iBQM

Q7 72�im`2 /2i2+iQ`bǴX AM, �`sBp T`2T`BMi �`sBp,RkydXy83y UkyRkVX

(Rkk) a2TT >Q+?`2Bi2` �M/ CɃ`;2M a+?KB/?m#2`X ǳGQM; a?Q`i@h2`K J2KQ`vǴX AM,

L2m`�H *QKTmiX NX3 ULQpX RNNdV- TTX Rdj8ĜRd3yX BbbM, y3NN@deedX /QB, RyX

RRekfM2+QXRNNdXNX3XRdj8X m`H, ?iiT,ff/tX/QBXQ`;fRyXRRekfM2+QX

RNNdXNX3XRdj8X

(Rkj) CmHB�M2 >Qmb2X ǳh`�MbH�iBQM Zm�HBiv �bb2bbK2Mi, S�bi �M/ S`2b2MiǴX AM, h`�Mb@

H�iBQM, � JmHiB/Bb+BTHBM�`v �TT`Q�+?X 1/X #v CmHB�M2 >Qmb2X GQM/QM, S�H;`�p2

J�+KBHH�M lE- kyR9- TTX k9RĜke9X Bb#M, Nd3@R@Rjd@yk893@dX /QB, RyXRy8df

Nd3RRjdyk893dnRjX m`H, ?iiTb,ff/QBXQ`;fRyXRy8dfNd3RRjdyk893dnRjX

(Rk9) SQ@u�Q >m�M;- 6`2/2`B+F GBm- ax@_mM; a?B�M;- C2�M P?- �M/ *?`Bb .v2`X

ǳ�ii2MiBQM@#�b2/ JmHiBKQ/�H L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b

Q7 i?2 6B`bi *QM72`2M+2 QM J�+?BM2 h`�MbH�iBQM- oQHmK2 k, a?�`2/ h�bF

S�T2`bX "2`HBM- :2`K�Mv, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- kyRe-

TTX ejNĜe98X /QB, RyXR3e8jfpRfqRe@kjeyX m`H, ?iiT,ff�+H�Mi?QHQ;vX

+QHBXmMB@b��`H�M/X/2fT/7fqfqRefqRe@kjeyXT/7X

kyk
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(Rk8) J�ii?B�b >ɃMBM; �M/ "�`#�`� a+?HɃ+F2`X ǳJmHiB@rQ`/ 2tT`2bbBQMbǴX AM, JɃHH2`

2i �HX 2/bX, qQ`/ 7Q`K�iBQM- �M AMi2`M�iBQM�H >�M/#QQF Q7 i?2 G�M;m�;2b Q7

1m`QT2X R UkyR8V- TTX 98yĜ9edX

(Rke) CQ?M >mi+?BMbX _2+2Mi �TTHB+�iBQMb Q7 J�+?BM2 h`�MbH�iBQMX Pt7Q`/, h?2 Pt@

7Q`/ >�M/#QQF Q7 h`�MbH�iBQM aim/B2b- 1/Bi2/ #v EB`bi2M J�HKFD¤`- E2pBM

qBM/H2- kyRkX

(Rkd) a?QMQbmF2 Ab?Br�i�`B- CBM;i�Q u�Q- a?mDB2 GBm- Jm GB- JBM; w?Qm- L�QFB

uQb?BM�;�- J�b�`m EBibm`2;�r�- �M/ q2BDB� CB�X ǳ*?mMF@#�b2/ .2+Q/2` 7Q`

L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 88i? �MMm�H J22iBM;

Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b UoQHmK2 R, GQM; S�T2`bVX

o�M+Qmp2`- *�M�/�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- CmHv kyRd-

TTX RNyRĜRNRkX /QB, RyXR3e8jfpRfSRd@RRd9X m`H, ?iiTb,ffrrrX�+Hr2#X

Q`;f�Mi?QHQ;vfSRd@RRd9X

(Rk3) aû#�biB2M C2�M- EvmM;?vmM *?Q- _QH�M/ J2KBb2pB+- �M/ uQb?m� "2M;BQX

ǳPM lbBM; o2`v G�`;2 h�`;2i oQ+�#mH�`v 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX

AM, �*G kyR8X kyR9X

(RkN) J2HpBM CQ?MbQM- JBF2 a+?mbi2`- ZmQ+ oX G2- J�tBK E`BFmM- uQM;?mB qm-

w?B72M; *?2M- LBF?BH h?Q`�i- 62`M�M/� "X oBû;�b- J�`iBM q�ii2M#2`;- :`2;

*Q``�/Q- J�+/mz >m;?2b- �M/ C2z`2v .2�MX ǳ:QQ;H2Ƕb JmHiBHBM;m�H L2m`�H

J�+?BM2 h`�MbH�iBQM avbi2K, 1M�#HBM; w2`Q@a?Qi h`�MbH�iBQMǴX AM, *Q__

�#bfReRRXy9883 UkyReVX m`H, ?iiT,ff�`tBpXQ`;f�#bfReRRXy9883X

(Rjy) :�`2i? CX 6X CQM2bX ǳ�M AMi`Q/m+iBQM iQ *`Qr/bQm`+BM; 7Q` G�M;m�;2 �M/

JmHiBK2/B� h2+?MQHQ;v _2b2�`+?ǴX AM, AM7Q`K�iBQM _2i`B2p�H J22ib AM7Q`@

K�iBQM oBbm�HBx�iBQM, S_PJAa1 qBMi2` a+?QQH kyRk- wBM�H- arBix2`H�M/-

C�Mm�`v kj@kd- kyRk- _2pBb2/ hmiQ`B�H G2+im`2bX 1/X #v J�`Bbi2HH� �;QbiB-

LB+QH� 62``Q- S�K2H� 6Q`M2`- >2MMBM; JɃHH2`- �M/ :Bmb2TT2 a�Mim++BX "2`HBM-

>2B/2H#2`;, aT`BM;2` "2`HBM >2B/2H#2`;- kyRj- TTX RjkĜR89X Bb#M, Nd3@j@e9k@

kyj

https://doi.org/10.18653/v1/P17-1174
https://www.aclweb.org/anthology/P17-1174
https://www.aclweb.org/anthology/P17-1174
http://arxiv.org/abs/1611.04558


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

je9R8@yX /QB, RyXRyydfNd3@j@e9k@je9R8@ynNX m`H, ?iiTb,ff/QBXQ`;f

RyXRyydfNd3@j@e9k@je9R8@ynNX

(RjR) L�H E�H+?#`2MM2` �M/ S?BH "HmMbQKX ǳ_2+m``2Mi *QMiBMmQmb h`�MbH�iBQM

JQ/2HbǴX AM, S`Q+22/BM;b Q7 i?2 kyRj *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM

L�im`�H G�M;m�;2 S`Q+2bbBM;X a2�iiH2- la�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b- P+iX kyRjX

(Rjk) �HBM� E�`�F�Mi�- �imH E`X PD?�- *?�Q@>QM; GBm- CQM�i?�M q�b?BM;iQM-

L�i?�MB2H P+Q- am`�72H J2H�Fm G�F2r- o�H2MiBM J�HvF?- �M/ sB�Q#BM; w?�Q-

2/bX S`Q+22/BM;b Q7 i?2 kM/ qQ`Fb?QT QM h2+?MQHQ;B2b 7Q` Jh Q7 GQr _2@

bQm`+2 G�M;m�;2bX .m#HBM- A`2H�M/, 1m`QT2�M �bbQ+B�iBQM 7Q` J�+?BM2 h`�Mb@

H�iBQM- �m;X kyRNX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRN@e3yyX

(Rjj) �FB?BFQ E�iQ- >B`QvmFB a?BM/Q- �M/ umDB J�ibmKQiQX ǳ*QMbi`m+iBQM Q7 G�`;2@

b+�H2 1M;HBb? o2`#�H JmHiBrQ`/ 1tT`2bbBQM �MMQi�i2/ *Q`TmbǴX AM, S`Q@

+22/BM;b Q7 i?2 1H2p2Mi? AMi2`M�iBQM�H *QM72`2M+2 QM G�M;m�;2 _2bQm`+2b

�M/ 1p�Hm�iBQM UG_1* kyR3VX 1/X #v LB+QH2ii� *�HxQH�`B- E?�HB/ *?QmF`B-

*?`BbiQT?2` *B2`B- h?B2``v .2+H2`+F- a�`� :Q;;B- EQBiB >�bB/�- >BiQb?B Ab�@

?�`�- "2Mi2 J�2;��`/- CQb2T? J�`B�MB- >ûHĕM2 J�xQ- �bmM+BQM JQ`2MQ-

C�M P/BDF- ai2HBQb SBT2`B/Bb- �M/ h�F2MQ#m hQFmM�;�X JBv�x�FB- C�T�M, 1m@

`QT2�M G�M;m�;2 _2bQm`+2b �bbQ+B�iBQM U1G_�V- J�v kyR3X Bb#M, NdN@Ry@

N889e@yy@NX

(Rj9) um�Mx?B E2 �M/ J�b�7mKB >�;Br�`�X ǳ_�/B+�H@H2p2H A/2Q;`�T? 1M+Q/2` 7Q`

_LL@#�b2/ a2MiBK2Mi �M�HvbBb Q7 *?BM2b2 �M/ C�T�M2b2ǴX AM, *Q__ �#bfRdy3XyjjRk

UkyRdVX �`sBp, Rdy3XyjjRkX m`H, ?iiT,ff�`tBpXQ`;f�#bfRdy3XyjjRkX

(Rj8) J�m`B+2 :X E2M/�HHX ǳ� M2r K2�bm`2 Q7 `�MF +Q``2H�iBQMǴX AM, "BQK2i`BF� jy

URNj3V- TTX 3RĜNjX

(Rje) J�m`B+2 :X E2M/�HH �M/ C2�M .B+FBMbQM :B##QMbX _�MF *Q``2H�iBQM J2i?Q/bX

L2r uQ`F, Pt7Q`/ lMBp2`bBiv S`2bb- RNNyX

ky9
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

(Rjd) .Q`Qi?v E2MMvX G2tBb �M/ *`2�iBpBiv BM h`�MbH�iBQM @ � *Q`Tmb "�b2/ �T@

T`Q�+?X _QmiH2/;2- kyyRX Bb#M, Nd3RNyye8yjNdX

(Rj3) .Q`Qi?v E2MMvX ǳJ�+?BM2 h`�MbH�iBQMǴX AM, h?2 _QmiH2/;2 >�M/#QQF Q7 h`�Mb@

H�iBQM �M/ S?BHQbQT?vX 1/X #v SX _�rHBM; �M/ SX qBHbQMX _QmiH2/;2- kyR3-

TTX 9jyĜ99dX Bb#M, Nd3RjR8ed393RX m`H, ?iiTb , f f /QB X Q`; f Ry X 9jk9 f

Nd3RjR8ed393RX

(RjN) J�``;�`2i EBM;- �M/`2B SQT2b+m@"2HBb- �M/ 1/m�`/ >QpvX ǳ61JhA, *`2�iBM;

�M/ lbBM; � 6`�K2rQ`F 7Q` Jh 1p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 J�+?BM2

h`�MbH�iBQM amKKBi As X kyyjX

(R9y) :mBHH�mK2 EH2BM- uQQM EBK- umMiB�M .2M;- C2�M a2M2HH�`i- �M/ �H2t�M/2` JX

_mb?X ǳPT2MLJh, PT2M@aQm`+2 hQQHFBi 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM,

*Q__ �#bfRdyRXyk3Ry UkyRdVX m`H, ?iiT,ff�`tBpXQ`;f�#bfRdyRXyk3RyX

(R9R) S?BHBTT EQ2?MX ǳ1m`QT�`H, � T�`�HH2H +Q`Tmb 7Q` bi�iBbiB+�H K�+?BM2 i`�MbH�@

iBQMǴX AM, Jh bmKKBiX oQHX 8X kyy8- TTX dNĜ3eX

(R9k) S?BHBTT EQ2?MX ai�iBbiB+�H J�+?BM2 h`�MbH�iBQMX *�K#`B/;2 lMBp2`bBiv S`2bb-

kyRyX

(R9j) S?BHBTT EQ2?MX ǳai�iBbiB+�H bB;MB}+�M+2 i2bib 7Q` K�+?BM2 i`�MbH�iBQM 2p�Hm�@

iBQMǴX AM, S`Q+22/BM;b Q7 1JLGSX kyy9X

(R99) S?BHBTT EQ2?M- >B2m >Q�M;- �H2t�M/`� "B`+?- *?`Bb *�HHBbQM@"m`+?- J�`@

+2HHQ 62/2`B+Q- LB+QH� "2`iQH/B- "`QQF2 *Qr�M- q�/2 a?2M- *?`BbiBM2 JQ`�M-

_B+?�`/ w2Mb- *?`Bb .v2`- PM/`2D "QD�`- �H2t�M/`� *QMbi�MiBM- �M/ 1p�M

>2`#biX ǳJQb2b, PT2M aQm`+2 hQQHFBi 7Q` ai�iBbiB+�H J�+?BM2 h`�MbH�iBQMǴX

AM, S`Q+22/BM;b Q7 *QM72`2M+2 QM �bbQ+B�iBQM Q7 *QKTmi�iBQM�H GBM;mBbiB+bX

kyydX

(R98) S?BHBTT EQ2?M �M/ _2#2++� EMQrH2bX ǳaBt *?�HH2M;2b 7Q` L2m`�H J�+?BM2

h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 6B`bi qQ`Fb?QT QM L2m`�H J�+?BM2

h`�MbH�iBQMX o�M+Qmp2`, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �m;X kyRd-

ky8

https://doi.org/10.4324/9781315678481
https://doi.org/10.4324/9781315678481
http://arxiv.org/abs/1701.02810


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

TTX k3ĜjNX /QB, RyXR3e8jfpRfqRd@jky9X m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;f

qRd@jky9X

(R9e) S?BHBTT EQ2?M �M/ *?`BbiQ7 JQMxX ǳJ�Mm�H �M/ �miQK�iB+ 1p�Hm�iBQM Q7

J�+?BM2 h`�MbH�iBQM #2ir22M 1m`QT2�M G�M;m�;2bǴX AM, S`Q+22/BM;b Q7 qJh X

kyyeX

(R9d) S?BHBTT EQ2?M- 6`�Mx CQb27 P+?- �M/ .�MB2H J�`+mX ǳai�iBbiB+�H S?`�b2@#�b2/

h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 kyyj *QM72`2M+2 Q7 i?2 LQ`i? �K2`B+�M

*?�Ti2` Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b QM >mK�M G�M@

;m�;2 h2+?MQHQ;v @ oQHmK2 RX L��*G ǶyjX 1/KQMiQM- *�M�/�, �bbQ+B�iBQM

7Q` *QKTmi�iBQM�H GBM;mBbiB+b- kyyj- TTX 93Ĝ89X /QB, RyXjRR8fRydj998X

Rydj9ekX m`H, ?iiTb,ff/QBXQ`;fRyXjRR8fRydj998XRydj9ekX

(R93) J��`Bi EQTQM2M- lKmi amHm#�+�F- E�Bb� oBiBF�BM2M- �M/ Cƺ`; hB2/2K�MMX

ǳJh 7Q` am#iBiHBM;, AMp2biB;�iBM; T`Q72bbBQM�H i`�MbH�iQ`bǶ mb2` 2tT2`B2M+2

�M/ 722/#�+FǴX AM, S`Q+22/BM;b Q7 Rbi qQ`Fb?QT QM SQbi@1/BiBM; BM JQ/2`M@

.�v h`�MbH�iBQMX oB`im�H, �bbQ+B�iBQM 7Q` J�+?BM2 h`�MbH�iBQM BM i?2 �K2`@

B+�b- P+iX kyky- TTX dNĜNkX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf

kykyX�Ki�@T2K/iXeX

(R9N) JQb?2 EQTT2H �M/ LQ�K P`/�MX ǳh`�MbH�iBQM2b2 �M/ Aib .B�H2+ibǴX AM, S`Q@

+22/BM;b Q7 i?2 9Ni? �MMm�H J22iBM; Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b, >mK�M G�M;m�;2 h2+?MQHQ;B2bX SQ`iH�M/- P`2;QM- la�, �bbQ+B@

�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- CmM2 kyRR- TTX RjR3ĜRjkeX m`H, ?iiTb,

ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfSRR@RRjkX

(R8y) a?�Q?mB Em�M;- CmM?mB GB- �MiƦMBQ "`�M+Q- q2B?m� GmQ- �M/ .2vB sBQM;X

ǳ�ii2MiBQM 6Q+mbBM; 7Q` L2m`�H J�+?BM2 h`�MbH�iBQM #v "`B/;BM; aQm`+2 �M/

h�`;2i 1K#2//BM;bǴX AM, S`Q+22/BM;b Q7 i?2 8ei? �MMm�H J22iBM; Q7 i?2 �bbQ@

+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b UoQHmK2 R, GQM; S�T2`bVX J2H#Qm`M2-

�mbi`�HB�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- CmHv kyR3- TTX RdedĜ

kye
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

RddeX /QB, RyXR3e8jfpRfSR3@ RRe9X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f

�Mi?QHQ;vfSR3@RRe9X

(R8R) a?�Q?mB Em�M;- .2vB sBQM;- q2B?m� GmQ- �M/ :mQ/QM; w?QmX ǳJQ/2HBM; *Q@

?2`2M+2 7Q` L2m`�H J�+?BM2 h`�MbH�iBQM rBi? .vM�KB+ �M/ hQTB+ *�+?2bǴX AM,

S`Q+22/BM;b Q7 i?2 kdi? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi�iBQM�H GBM;mBb@

iB+bX a�Mi� 62- L2r J2tB+Q- la�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b-

�m;X kyR3- TTX 8NeĜeyeX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf*R3@

Ry8yX

(R8k) S�i`BF G�K#2`i �M/ _�7�2H 1X "�M+?bX ǳ.�i� AM72``2/ JmHiB@rQ`/ 1tT`2b@

bBQMb 7Q` ai�iBbiB+�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 J�+?BM2 h`�Mb@

H�iBQM amKKBi s X S?mF2i- h?�BH�M/- a2TiX kyy8- TTX jNeĜ9yjX m`H, ?iiTb,

ff?�HX�`+?Bp2b@Qmp2`i2bX7`f?�H@yydy8yydX

(R8j) :mBHH�mK2 G�KTH2 �M/ �H2tBb *QMM2�mX ǳ*`Qbb@HBM;m�H G�M;m�;2 JQ/2H S`2@

i`�BMBM;ǴX AM, *Q__ �#bfRNyRXydkNR UkyRNVX �`sBp, RNyRXydkNRX m`H, ?iiT,

ff�`tBpXQ`;f�#bfRNyRXydkNRX

(R89) C _B+?�`/ G�M/Bb �M/ :�`v :X EQ+?X ǳh?2 K2�bm`2K2Mi Q7 Q#b2`p2` �;`22@

K2Mi 7Q` +�i2;Q`B+�H /�i�XǴ AM, "BQK2i`B+b jj R URNddV- TTX R8NĜd9X

(R88) C�K�H G�Qm/B- _� _X h�i2- �M/ *H�`2 _X oQbbX ǳh�bF@#�b2/ Jh 1p�Hm�iBQM,

6`QK q?Qfq?2Mfq?2`2 1ti`�+iBQM iQ 1p2Mi lM/2`bi�M/BM;ǴX AM, BM S`Q@

+22/BM;b Q7 G_1*�yeX kyye- TTX ky93Ĝky8jX

(R8e) JB`2HH� G�T�i�X ǳS`Q#�#BHBbiB+ i2ti bi`m+im`BM;, 1tT2`BK2Mib rBi? b2Mi2M+2

Q`/2`BM;ǴX AM, S`Q+22/BM;b Q7 �*GX kyyjX

(R8d) >m;Q G�`Q+?2HH2 �M/ :2Qz`2v 1 >BMiQMX ǳG2�`MBM; iQ +QK#BM2 7Qp2�H ;HBKTb2b

rBi? � i?B`/@Q`/2` "QHixK�MM K�+?BM2ǴX AM, �/p�M+2b BM L2m`�H AM7Q`K�iBQM

S`Q+2bbBM; avbi2Kb kjX 1/X #v CX .X G�z2`iv- *X EX AX qBHHB�Kb- CX a?�r2@

h�vHQ`- _X aX w2K2H- �M/ �X *mHQii�X *m``�M �bbQ+B�i2b- AM+X- kyRy- TTX Rk9jĜ

Rk8RX m`H, ?iiT,ffT�T2`bXMBTbX++fT�T2`f9y3N@H2�`MBM;@iQ@+QK#BM2@

7Qp2�H@;HBKTb2b@rBi?@�@i?B`/@Q`/2`@#QHixK�MM@K�+?BM2XT/7X

kyd
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

(R83) a�Km2H G m#HB- a?2BH� *�biBH?Q- :`�?�K L2m#B;- _B+Q a2MM`B+?- ZBMH�M a?2M-

�M/ �MiQMBQ hQ`�HX ǳ� a2i Q7 _2+QKK2M/�iBQMb 7Q` �bb2bbBM; >mK�M–J�@

+?BM2 S�`Biv BM G�M;m�;2 h`�MbH�iBQMǴX AM, CQm`M�H Q7 �`iB}+B�H AMi2HHB;2M+2

_2b2�`+? ed UJ�`X kykyVX BbbM, Ryde@Nd8dX /QB, RyXReRjfD�B`XRXRRjdRX

m`H, ?iiT,ff/tX/QBXQ`;fRyXReRjfD�B`XRXRRjdRX

(R8N) a�Km2H G m#HB- _B+Q a2MM`B+?- �M/ J�`iBM oQHFX ǳ>�b J�+?BM2 h`�MbH�iBQM

�+?B2p2/ >mK�M S�`Biv\ � *�b2 7Q` .Q+mK2Mi@H2p2H 1p�Hm�iBQMǴX AM, S`Q@

+22/BM;b Q7 i?2 kyR3 *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM L�im`�H G�M;m�;2

S`Q+2bbBM;X "`mbb2Hb- "2H;BmK, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b-

P+iX kyR3- TTX 9dNRĜ9dNeX /QB, Ry X R3e8j f pR f .R3 @ R8RkX m`H, ?iiTb ,

ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf.R3@R8RkX

(Rey) �HQM G�pB2X ǳ�miQK�i2/ J2i`B+b 7Q` Jh 1p�Hm�iBQMǴX AM, J�+?BM2 h`�MbH�@

iBQM RR UkyRjV- TX djRX

(ReR) :mv G2#�MQM �M/ CQ?M G�z2`ivX ǳ*QK#BMBM; `�MFBM;b mbBM; +QM/BiBQM�H

T`Q#�#BHBiv KQ/2Hb QM T2`Kmi�iBQMbǴX AM, S`Q+22/BM; Q7 i?2 A*JGX kyykX

(Rek) a�M;KBM@JB+?2HH2 G22X ǳh?2 2z2+iBp2M2bb Q7 K�+?BM2 i`�MbH�iBQM BM 7Q`2B;M

H�M;m�;2 2/m+�iBQM, � bvbi2K�iB+ `2pB2r �M/ K2i�@�M�HvbBbǴX AM, *QKTmi2`

�bbBbi2/ G�M;m�;2 G2�`MBM; yXy UkykRV- TTX RĜkjX /QB, RyXRy3yfyN833kkRX

kykRXRNyRd98X 2T`BMi, ?iiTb,ffrrrXi�M/7QMHBM2X+QKf/QBfT/7fRyXRy3yf

yN833kkRXkykRXRNyRd98X m`H, ?iiTb,ffrrrXi�M/7QMHBM2X+QKf/QBf�#bf

RyXRy3yfyN833kkRXkykRXRNyRd98X

(Rej) a�#BM2 G2?K�MM- "2M :Qii2bK�M- _Q#2`i :`�#QrbFB- J�vQ Em/Q- aBm E2B

S2T2 GQ- J2H�MB2 aB2;2H- �M/ 6`2/2`BF 6Qmp`vX ǳ�TTHvBM; *LG �mi?Q`BM;

amTTQ`i iQ AKT`Qp2 J�+?BM2 h`�MbH�iBQM Q7 6Q`mK .�i�ǴX AM, *QMi`QHH2/

L�im`�H G�M;m�;2X 1/X #v hQ#B�b Em?M �M/ LQ`#2`i 1X 6m+?bX "2`HBM- >2B@

/2H#2`;, aT`BM;2` "2`HBM >2B/2H#2`;- kyRk- TTX RĜRyX Bb#M, Nd3@j@e9k@jkeRk@dX

(Re9) :`2;Q` G2mb+? �M/ >2`K�MM L2vX ǳ1/Bi /Bbi�M+2b rBi? #HQ+F KQp2K2Mib �M/

2``Q` `�i2 +QM}/2M+2 2biBK�i2bǴX AM, J�+?BM2 h`�MbH�iBQM kjXk@j UkyyNVX

ky3
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

(Re8) CmM?mB GB- .2vB sBQM;- w?�QT2M; hm- Jm?m� w?m- JBM w?�M;- �M/ :mQ/QM;

w?QmX ǳJQ/2HBM; aQm`+2 avMi�t 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q@

+22/BM;b Q7 i?2 88i? �MMm�H J22iBM; Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b UoQHmK2 R, GQM; S�T2`bVX o�M+Qmp2`- *�M�/�, �bbQ+B�iBQM 7Q`

*QKTmi�iBQM�H GBM;mBbiB+b- CmHv kyRd- TTX e33ĜeNdX /QB, RyXR3e8jfpRfSRd@

Rye9X m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;fSRd@Rye9X

(Ree) GB�M; uQm GB- w?2M; sB�M :QM;- �M/ :mQ .QM; w?QmX ǳS?`�b2@"�b2/ 1p�H@

m�iBQM 7Q` J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 *PGAL:X kyRk- TTX eejĜ

edkX

(Red) sB�Q[BM; GB- CBM;?mB u�M- CB�DmM w?�M;- �M/ *?2M;[BM; wQM;X ǳL2m`�H L�K2

h`�MbH�iBQM AKT`Qp2b L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, J�+?BM2 h`�MbH�iBQMX

1/X #v CB�DmM *?2M �M/ CB�DmM w?�M;X aBM;�TQ`2, aT`BM;2` aBM;�TQ`2- kyRN-

TTX NjĜRyyX Bb#M, Nd3@N3R@Rj@jy3j@9X

(Re3) w?B72B GB- *?`Bb *�HHBbQM@"m`+?- *?`Bb .v2`- Cm`B :�MBiF2pBi+?- a�MD22p E?m@

/�MTm`- G�M2 a+?r�`ix- q`2M LX :X h?Q`MiQM- CQM�i?�M q22b2- �M/ PK�`

6X w�B/�MX ǳ.2KQMbi`�iBQM Q7 CQb?m�, �M PT2M aQm`+2 hQQHFBi 7Q` S�`bBM;@

#�b2/ J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 �*G@AC*LGS kyyN aQ7i@

r�`2 .2KQMbi`�iBQMbX �*G.2KQb ǶyNX amMi2+- aBM;�TQ`2, �bbQ+B�iBQM 7Q`

*QKTmi�iBQM�H GBM;mBbiB+b- kyyN- TTX k8Ĝk3X m`H, ?iiT,ff/HX�+KXQ`;f

+Bi�iBQMX+7K\B/4Reed3dkXReed3dNX

(ReN) SB2i`Q GB;mQ`B- 1`7�M �H@>Qbb�KB- .QK2MB+Q *Qi`QM2Q- _Q#2`iQ L�i2HH�- "Q@

D�M *mFB+- �M/ a�KB`� a?�BF?X ǳa?2HH+Q/2nA�jk, � .�i�b2i 7Q` �miQK�iB+

a?2HH+Q/2 :2M2`�iBQMǴX AM, �`sBp 2@T`BMib- �`sBp,kRy9XRjRyy U�T`X kykRV-

�`sBp,kRy9XRjRyyX �`sBp, kRy9XRjRyy (+bXa1)X

(Rdy) *?BM@u2r GBM �M/ 1X >X >QpvX ǳ�miQK�iB+ 1p�Hm�iBQM Q7 amKK�`B2b lbBM;

L@;`�K *Q@Q++m``2M+2 ai�iBbiB+bǴX AM, S`Q+22/BM;b L��*GX kyyjX

kyN
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

(RdR) *?BM@u2r GBM �M/ 6`�Mx CQb27 P+?X ǳ�miQK�iB+ 1p�Hm�iBQM Q7 J�+?BM2 h`�Mb@

H�iBQM Zm�HBiv lbBM; GQM;2bi *QKKQM am#b2[m2M+2 �M/ aFBT@"B;`�K ai�iBb@

iB+bǴX AM, S`Q+22/BM;b Q7 �*GX kyy9X

(Rdk) .BM; GBm �M/ .�MB2H :BH/2�X ǳavMi�+iB+ 72�im`2b 7Q` 2p�Hm�iBQM Q7 K�+?BM2

i`�MbH�iBQMǴX AM, S`Q+22/BM;bQ7 i?2�*G qQ`Fb?QT QM AMi`BMbB+ �M/ 1ti`BMbB+

1p�Hm�iBQM J2�bm`2b 7Q` J�+?BM2 h`�MbH�iBQM �M/fQ` amKK�`Bx�iBQMX kyy8X

(Rdj) CB� GBm �M/ um[BM; GmX ǳ� *Q`Tmb@"�b2/ *QKT�`�iBp2 aim/v QM G2tB+�H "mM@

/H2b BM L�iBp2 �M/ *?BM2b2 a+?QH�`b’1M;HBb? �#bi`�+ib—h�FBM; GBM;mBbiB+b

�M/ *?2KBbi`v �b �M 1t�KTH2ǴX AM, *?BM2b2 CQm`M�H Q7 �TTHB2/ GBM;mBbiB+b

9kX9 UkyRNV- TTX 933Ĝ8ykX /QB, /QB,RyXR8R8f*C�G@kyRN@yykNX m`H, ?iiTb,

ff/QBXQ`;fRyXR8R8f*C�G@kyRN@yykNX

(Rd9) w?Bvm�M GBm- u�MF�B GBM- �M/ J�QbQM; amMX ǳ_2T`2b2Mi�iBQM G2�`MBM; 7Q`

L�im`�H G�M;m�;2 S`Q+2bbBM;ǴX AM, *Q__ �#bfkRykXyjdjk UkykRVX �`sBp, kRykX

yjdjkX m`H, ?iiTb,ff�`tBpXQ`;f�#bfkRykXyjdjkX

(Rd8) *?B EBm GQ �M/ .2F�B qmX ǳJ1�Lh, �M AM2tT2MbBp2- >B;?@ �++m`�+v-

a2KB@�miQK�iB+ J2i`B+ 7Q` 1p�Hm�iBM; h`�MbH�iBQM liBHBiv #�b2/ QM a2K�MiB+

_QH2bǴX AM, S`Q+22/BM;b Q7 �*GX kyRRX

(Rde) JBM?@h?�M; GmQM;- >B2m S?�K- �M/ *?`BbiQT?2` .X J�MMBM;X ǳ1z2+iBp2 �T@

T`Q�+?2b iQ �ii2MiBQM@#�b2/ L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, *Q__ �#bfR8y3Xy9yk8

UkyR8VX m`H, ?iiT,ff�`tBpXQ`;f�#bfR8y3Xy9yk8X

(Rdd) ZBM;bQM; J�- 6�M/QM; J2M;- .�[B w?2M;- JBM;tm�M q�M;- up2ii2 :`�@

?�K- q2M#BM CB�M;- �M/ ZmM GBmX ǳJ�ta., � L2m`�H J�+?BM2 h`�MbH�iBQM

1p�Hm�iBQM J2i`B+ PTiBKBx2/ #v J�tBKBxBM; aBKBH�`Biv .Bbi�M+2ǴX AM, L�im@

`�H G�M;m�;2 lM/2`bi�M/BM; �M/ AMi2HHB;2Mi �TTHB+�iBQMb @ 8i? **6 *QM72`@

2M+2 QM L�im`�H G�M;m�;2 S`Q+2bbBM; �M/ *?BM2b2 *QKTmiBM;- LGS** kyRe-

�M/ k9i? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi2` S`Q+2bbBM; Q7 P`B2Mi�H G�M@

;m�;2b- A**SPG kyRe- EmMKBM;- *?BM�- .2+2K#2` k@e- kyRe- S`Q+22/BM;bX

kRy
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

kyRe- TTX R8jĜReRX /QB, RyXRyydfNd3@j@jRN@8y9Ne@9nRjX m`H, ?iiT,

ff/tX/QBXQ`;fRyXRyydfNd3@j@jRN@8y9Ne@9nRjX

(Rd3) ZBM;bQM; J�- CQ?MMvq2B- PM/Ǽ2D "QD�`- �M/ up2ii2 :`�?�KX ǳ_2bmHib Q7 i?2

qJhRN J2i`B+b a?�`2/ h�bF, a2;K2Mi@G2p2H �M/ ai`QM; Jh avbi2Kb SQb2

"B; *?�HH2M;2bǴX AM, S`Q+22/BM;b Q7 i?2 6Qm`i? *QM72`2M+2 QM J�+?BM2 h`�Mb@

H�iBQM UoQHmK2 k, a?�`2/ h�bF S�T2`b- .�v RVX 6HQ`2M+2- Ai�Hv, �bbQ+B�iBQM 7Q`

*QKTmi�iBQM�H GBM;mBbiB+b- �m;X kyRN- TTX ekĜNyX /QB, RyXR3e8jfpRfqRN@

8jykX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRN@8jykX

(RdN) J�iQmȒ J�+?�Í2F �M/ PM/Ǽ2D "QD�`X ǳ_2bmHib Q7 i?2 qJhRj J2i`B+b a?�`2/

h�bFǴX AM, S`Q+22/BM;b Q7 i?2 1B;?i? qQ`Fb?QT QM ai�iBbiB+�H J�+?BM2 h`�Mb@

H�iBQMX aQ}�- "mH;�`B�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �m;X kyRj-

TTX 98Ĝ8RX m`H, ?iiT,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRj@kkykX

(R3y) �H7`2/Q J�H/QM�/Q- GB72M; >�M- 1`r�M JQ`2�m- �b?D�M �HbmH�BK�MB- EQ2H

.mii� *?Qr/?m`v- *�`H oQ;2H- �M/ ZmM GBmX ǳ.2i2+iBQM Q7 o2`#�H JmHiB@

qQ`/ 1tT`2bbBQMb pB� *QM/BiBQM�H _�M/QK 6B2H/b rBi? avMi�+iB+ .2T2M@

/2M+v 62�im`2b �M/ a2K�MiB+ _2@_�MFBM;ǴX AM, h?2 Rji? qQ`Fb?QT QM JmH@

iBrQ`/ 1tT`2bbBQMb ! 1�*G kyRd X �*GX kyRdX

(R3R) AM/2`D22i J�MBX ǳamKK�`Bx�iBQM 1p�Hm�iBQM, �M Pp2`pB2rǴX AM, Lh*A_X kyyRX

(R3k) E�i`BM J�`?2BM2+F2X ǳ*�M Zm�HBiv J2i`B+b "2+QK2 i?2 .`Bp2`b Q7 J�+?BM2

h`�MbH�iBQM lTi�F2\ �M AM/mbi`v S2`bT2+iBp2ǴX AM, S`Q+22/BM;b Q7 i?2 G_1*

kyRe qQ`Fb?QT h`�MbH�iBQM 1p�Hm�iBQM –6`QK 6`�;K2Mi2/ hQQHb �M/ .�i�

a2ib iQ �M AMi2;`�i2/ 1+Qbvbi2K- :2Q`; _2?K- �HDQb+?� "m`+?�`/i 2i �HX

U2/bXV kyReX m`H, ?iiT,ffrrrX+`�+FBM;@i?2@H�M;m�;2@#�``B2`X2mfrT@

+QMi2MifmTHQ�/bfJ�`?2BM2+F2XT/7X

(R3j) ai2HH� J�`F�MiQM�iQm- CQ?M J+*`�2- C2H2M� JBi`QpBÉ- *�`QH2 hB#2`Bmb- *�`@

HQb _�KBb+?- �b?rBMB o�B/v�- S2iv� Pb2MQp�- �M/ �;�i� a�p�`v- 2/bX S`Q@

+22/BM;b Q7 i?2 CQBMi qQ`Fb?QT QM JmHiBrQ`/ 1tT`2bbBQMb �M/ 1H2+i`QMB+

kRR
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

G2tB+QMbX QMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- .2+X kykyX m`H,

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykyXKr2@RXyX

(R39) ai2HH� J�`F�MiQM�iQm- *�`HQb _�KBb+?- �;�i� a�p�`v- �M/ o2`QMBF� oBM+x2-

2/bX S`Q+22/BM;b Q7 i?2 Rji? qQ`Fb?QT QM JmHiBrQ`/ 1tT`2bbBQMb UJq1

kyRdVX o�H2M+B�- aT�BM, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �T`X kyRdX

/QB, RyXR3e8jfpRfqRd@RdX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf

qRd@RdyyX

(R38) GHmőb J¨`[m2xX ǳ�miQK�iB+ 2p�Hm�iBQM Q7 K�+?BM2 i`�MbH�iBQM [m�HBivǴX AM,

.B�HQ;m2 kyRj BMpBi2/ i�HF- 2ti2M/2/ UkyRjVX

(R3e) 1H�BM2 J�`b? �M/ .2MMBb S2`x�MQrbFBX ǳJl*@d 1p�Hm�iBQM Q7 A1 h2+?MQHQ;v,

Pp2`pB2r Q7 _2bmHibǴX AM, S`Q+22/BM;bQ7 J2bb�;2 lM/2`bi�M/BM; *QM72`2M+2

UJl*@dVX RNN3X

(R3d) a�K22M J�`m7- 6�?BK2? a�H2?- �M/ :?QH�K`2x� >�z�`BX ǳ� am`p2v QM .Q+mK2Mi@

G2p2H L2m`�H J�+?BM2 h`�MbH�iBQM, J2i?Q/b �M/ 1p�Hm�iBQMǴX AM, �*J *QK@

TmiX am`pX 89Xk UJ�`X kykRVX BbbM, yjey@yjyyX /QB, RyXRR98fj99ReNRX m`H,

?iiTb,ff/QBXQ`;fRyXRR98fj99ReNRX

(R33) _2#2++� J�`pBM �M/ S?BHBTT EQ2?MX ǳ1tTHQ`BM; qQ`/ a2Mb2 .Bb�K#B;m�iBQM

�#BHBiB2b Q7 L2m`�H J�+?BM2 h`�MbH�iBQM avbi2Kb ULQM@�`+?Bp�H 1ti2M/2/ �#@

bi`�+iVǴX AM, S`Q+22/BM;b Q7 i?2 Rji? *QM72`2M+2 Q7 i?2 �bbQ+B�iBQM 7Q` J�@

+?BM2 h`�MbH�iBQM BM i?2 �K2`B+�b UoQHmK2 R, _2b2�`+? S�T2`bVX "QbiQM-

J�, �bbQ+B�iBQM 7Q` J�+?BM2 h`�MbH�iBQM BM i?2 �K2`B+�b- kyR3- TTX Rk8Ĝ

RjRX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqR3@R3RkX

(R3N) a?�BK�� J�`xQmFX ǳ�M BM@/2Ti? �M�HvbBb Q7 i?2 BM/BpB/m�H BKT�+i Q7 +QM@

i`QHH2/ H�M;m�;2 `mH2b QM K�+?BM2 i`�MbH�iBQM QmiTmi, � KBt2/@K2i?Q/b �T@

T`Q�+?ǴX AM, J�+?BM2 h`�MbH�iBQM UkykRVX /QB, RyXRyydfbRy8Ny@ykR@yNkee@

yX m`H, ?iiTb,ff/QBXQ`;fRyXRyydfbRy8Ny@ykR@yNkee@yX

(RNy) a?�BK�� J�`xQmF �M/ aBHpB� >�Mb2M@a+?B``�X ǳ1p�Hm�iBQM Q7 i?2 AKT�+i Q7

*QMi`QHH2/ G�M;m�;2 QM L2m`�H J�+?BM2 h`�MbH�iBQM *QKT�`2/ iQ Pi?2`

kRk
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�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

Jh �`+?Bi2+im`2bǴX AM, J�+?BM2 h`�MbH�iBQM jjXR–k UCmM2 kyRNV- TTX RdNĜ

kyjX BbbM, yNkk@e8edX /QB, RyXRyydfbRy8Ny@yRN@yNkjj@rX m`H, ?iiTb,

ff/QBXQ`;fRyXRyydfbRy8Ny@yRN@yNkjj@rX

(RNR) E�i?H22M _X J+E2QrMX ǳS�`�T?`�bBM; mbBM; ;Bp2M �M/ M2r BM7Q`K�iBQM BM �

[m2biBQM@�Mbr2` bvbi2KǴX AM, S`Q+22/BM;b Q7 �*GX RNdNX

(RNk) J�`B2 J2i22` �M/ o�`/� a?�F2/X ǳJB+`QbQ7i _2b2�`+? h`22H2i h`�MbH�iBQM

avbi2K, L��*G kyye 1m`QT�`H 1p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 *PGAL:X

RN33X

(RNj) >�Bi�Q JB- "�bF�`�M a�MF�`�M- w?B;mQ q�M;- �M/ �#2 Aiiv+?2`B�?X ǳ� *Qp@

2`�;2 1K#2//BM; JQ/2H 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, *Q__ �#bfRey8XyjR93

UkyReVX m`H, ?iiT,ff�`tBpXQ`;f�#bfRey8XyjR93X

(RN9) G2bHv JB+mHB+B+?- .?�M�MD�v _�K- LBFQH�Qb S�TT�b- �M/ C�K2b >2M/2`bQMX

ǳ.Q+mK2Mi@G2p2H L2m`�H J�+?BM2 h`�MbH�iBQM rBi? >B2`�`+?B+�H �ii2MiBQM

L2irQ`FbǴX AM, S`Q+22/BM;b Q7 i?2 kyR3 *QM72`2M+2 QM 1KTB`B+�H J2i?Q/b BM

L�im`�H G�M;m�;2 S`Q+2bbBM;X "`mbb2Hb- "2H;BmK, �bbQ+B�iBQM 7Q` *QKTmi�@

iBQM�H GBM;mBbiB+b- P+iX kyR3- TTX kN9dĜkN89X /QB, RyXR3e8jfpRf.R3@Rjk8X

m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf.R3@Rjk8X

(RN8) hQK�b JBFQHQp- E�B *?2M- :`2; *Q``�/Q- �M/ C2z`2v .2�MX ǳ1{+B2Mi 1biB@

K�iBQM Q7 qQ`/ _2T`2b2Mi�iBQMb BM o2+iQ` aT�+2ǴX AM, *Q__ �#bfRjyRXjd3R

UkyRjVX m`H, ?iiT,ff�`tBpXQ`;f�#bfRjyRXjd3RX

(RNe) :X �X JBHH2`- _X "2+FrBi?- *X 62HH#�mK- .X :`Qbb- �M/ EX CX JBHH2`X ǳqQ`/@

L2i, �M QM@HBM2 H2tB+�H /�i�#�b2ǴX AM, AMi2`M�iBQM�H CQm`M�H Q7 G2tB+Q;`�T?v

jX9 URNNyV- TTX kj8Ĝk99X

(RNd) .Qm;H�b *X JQMi;QK2`v �M/ :2Q`;2 *X _mM;2`X �TTHB2/ bi�iBbiB+b �M/ T`Q#@

�#BHBiv 7Q` 2M;BM22`bX i?B`/X L2r uQ`F, CQ?M qBH2v �M/ aQMb- kyyjX

(RN3) CQbb JQQ`F2Mb- a?2BH� *�biBH?Q- 62/2`B+Q :�bT�`B- �M/ ai2T?2M .Q?2`ivX ǳAM@

i`Q/m+iBQMǴX AM, h`�MbH�iBQM Zm�HBiv �bb2bbK2Mi, 6`QK S`BM+BTH2b iQ S`�+@

iB+2X 1/X #v CQbb JQQ`F2Mb- a?2BH� *�biBH?Q- 62/2`B+Q :�bT�`B- �M/ ai2T?2M

kRj
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.Q?2`ivX *?�K, aT`BM;2` AMi2`M�iBQM�H Sm#HBb?BM;- kyR3- TTX RĜeX Bb#M, Nd3@

j@jRN@NRk9R@dX /QB, RyXRyydfNd3@j@jRN@NRk9R@dnRX m`H, ?iiTb,ff/QBX

Q`;fRyXRyydfNd3@j@jRN@NRk9R@dnRX

(RNN) CQ?M JQ`�M �M/ .�pB/ G2rBbX ǳlMQ#i`mbBp2 K2i?Q/b 7Q` HQr@+Qbi K�Mm�H

�bb2bbK2Mi Q7 K�+?BM2 i`�MbH�iBQMǴX AM, h`�HQ;v A (PMHBM2)- a2bbBQM 8 UkyRkVX

(kyy) 1`r�M JQ`2�m- �b?D�M �HbmH�BK�MB- �H7`2/Q J�H/QM�/Q- GB72M; >�M- *�`H

oQ;2H- �M/ EQ2H .mii� *?Qr/?m`vX ǳa2K�MiB+ `2`�MFBM; Q7 *_6 H�#2H b2@

[m2M+2b 7Q` p2`#�H KmHiBrQ`/ 2tT`2bbBQM B/2MiB}+�iBQMǴX AM, JmHiBrQ`/ 2tT`2b@

bBQMb �i H2M;i? �M/ BM /2Ti?, 1ti2M/2/ T�T2`b 7`QK i?2 Jq1 kyRd rQ`Fb?QTX

G�M;m�;2 a+B2M+2 S`2bb- kyR3- TTX RddĜkydX /QB, RyX8k3Rfx2MQ/QXR9eN88NX

m`H, ?iiTb,ff?�HX�`+?Bp2b@Qmp2`i2bX7`f?�H@yRNjyN3dX

(kyR) 1`r�M JQ`2�m �M/ *�`H oQ;2HX ǳGBKBi�iBQMb Q7 Jh Zm�HBiv 1biBK�iBQM am@

T2`pBb2/ avbi2Kb, h?2 h�BHb S`2/B+iBQM S`Q#H2KǴX AM, S`Q+22/BM;b Q7 *PG@

AL: kyR9- i?2 k8i? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi�iBQM�H GBM;mBbiB+b,

h2+?MB+�H S�T2`bX .m#HBM- A`2H�M/, .m#HBM *Biv lMBp2`bBiv �M/ �bbQ+B�iBQM

7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �m;X kyR9- TTX kky8ĜkkReX m`H, ?iiTb,ff

rrrX�+Hr2#XQ`;f�Mi?QHQ;vf*R9@Rky3X

(kyk) CQM�i?�M Jmi�H- GBb2 oQHF�`i- SB2``2ii2 "QmBHHQM- a�#`BM� :B`H2iiB- �M/ S�mH�

1bi`2HH�X ǳ.Bz2`2M+2b #2ir22M aJh �M/ LJh PmiTmi @ � h`�MbH�iQ`bǶ SQBMi

Q7 oB2rǴX AM, S`Q+22/BM;b Q7 i?2 >mK�M@AM7Q`K2/ h`�MbH�iBQM �M/ AMi2`@

T`2iBM; h2+?MQHQ;v qQ`Fb?QT U>Bh@Ah kyRNVX o�`M�- "mH;�`B�, AM+QK� Gi/X-

a?QmK2M- "mH;�`B�- a2TiX kyRN- TTX d8Ĝ3RX /QB, Ry X keeR8 f BbbM X ke3j @

yyd3XkyRNnyyNX m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;fqRN@3dyNX

(kyj) _�KƦM SX L2+Q �M/ JBF2H GX 6Q`+�/�X ǳ�bvM+?`QMQmb i`�MbH�iBQMb rBi? `2@

+m``2Mi M2m`�H M2ibǴX AM, L2m`�H L2irQ`Fb-RNNdX- AMi2`M�iBQM�H *QM72`2M+2

QMX oQHX 9X CmM2 RNNd- k8j8Ĝk89y pQHX9X /QB, RyXRRyNfA*LLXRNNdXeR9eNjX

(ky9) :`�?�K L2m#B;X ǳL2m`�H J�+?BM2 h`�MbH�iBQM �M/ a2[m2M+2@iQ@b2[m2M+2 JQ/@

2Hb, � hmiQ`B�HǴX AM, �`sBp T`2T`BMi �`sBp,RdyjXyReRN UkyRdVX
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(ky8) h?B@oBM? L;Q- h?�M?@G2 >�- S?mQM;@h?�B L;mv2M- �M/ G2@JBM? L;mv2MX

>Qr h`�Mb7Q`K2` _2pBi�HBx2b *?�`�+i2`@#�b2/ L2m`�H J�+?BM2 h`�MbH�iBQM,

�M AMp2biB;�iBQM QM C�T�M2b2@oB2iM�K2b2 h`�MbH�iBQM avbi2KbX kyRNX �`sBp,

RNRyXykkj3 (+bX*G)X

(kye) hQ�M ZX L;mv2M �M/ .�pB/ *?B�M;X ǳh`�Mb72` G2�`MBM; �+`Qbb GQr@_2bQm`+2-

_2H�i2/ G�M;m�;2b 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2

1B;?i? AMi2`M�iBQM�H CQBMi *QM72`2M+2 QM L�im`�H G�M;m�;2 S`Q+2bbBM; UoQH@

mK2 k, a?Q`i S�T2`bVX h�BT2B- h�Br�M, �bB�M 62/2`�iBQM Q7 L�im`�H G�M@

;m�;2 S`Q+2bbBM;- LQpX kyRd- TTX kNeĜjyRX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f

�Mi?QHQ;vfARd@ky8yX

(kyd) a2`;2B LB`2M#m`;X ǳEMQrH2/;2@"�b2/ J�+?BM2 h`�MbH�iBQMǴX AM, J�+?BM2 h`�Mb@

H�iBQM 9XR URN3NV- TTX 8Ĝk9X BbbM, yNkke8ed- R8djy8djX m`H, ?iiT,ffrrrX

DbiQ`XQ`;fbi�#H2f9yyy3jNeX

(ky3) 6`�Mx CQb27 P+?X ǳJBMBKmK 1``Q` _�i2 h`�BMBM; 7Q` ai�iBbiB+�H J�+?BM2

h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 �*GX kyyjX

(kyN) 6`�Mx CQb27 P+? �M/ >2`K�MM L2vX ǳ� avbi2K�iB+ *QKT�`BbQM Q7 o�`BQmb

ai�iBbiB+�H �HB;MK2Mi JQ/2HbǴX AM, *QKTmi�iBQM�H GBM;mBbiB+b kNXR UkyyjV-

TTX RNĜ8RX

(kRy) 6`�Mx CQb27 P+? �M/ >2`K�MM L2vX ǳAKT`Qp2/ bi�iBbiB+�H �HB;MK2Mi KQ/2HbǴX

AM, S`Q+22/BM;b Q7 i?2 j3i? �MMm�H J22iBM; QM �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+bX �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX kyyy- TTX 99yĜ99dX

(kRR) :B2/`2 o�HmM�Bi2 PH2bF2pB+B2M2 �M/ *?�v� GB2#2bFBM/X ǳJmHiBrQ`/ 2tT`2b@

bBQMb �b /Bb+Qm`b2 K�`F2`b BM >2#`2r �M/ GBi?m�MB�MǴX AM, S`Q+22/BM;b 7Q`

i?2 6B`bi qQ`Fb?QT QM JQ/2HHBM; h`�MbH�iBQM, h`�MbH�iQHQ;v BM i?2 .B;Bi�H

�;2X QMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- J�v kykR- TTX 9eĜ

8eX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykRXKQi`�@RX8X

(kRk) CQb2T? PHBp2X ǳ:HQ#�H �miQMQKQmb G�M;m�;2 1tTHQBi�iBQM U:�G1VǴX AM,

.�_S�fAShP S`QTQb2` AM7Q`K�iBQM S�KT?H2iX kyy8X
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(kRj) EBb?Q`2 S�TBM2MB- a�HBK _QmFQb- hQ// q�`/- �M/ q2B@DBM; w?mX ǳ"G1l, �

J2i?Q/ 7Q` �miQK�iB+ 1p�Hm�iBQM Q7 J�+?BM2 h`�MbH�iBQMǴX AM, kyyk- TTX jRRĜ

jR3X

(kR9) E`Bbi2M S�`iQM- CQ2H h2i`2�mHi �Mb LBiBM J�/M�MB- �M/ J�`iBM *?Q/Q`QrX

ǳ1@`�iBM; J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 qJh X kyRRX

(kR8) :HQ`B� *Q`T�b S�biQ` �M/ _mbH�M JBiFQp- 2/bX *QKTmi�iBQM�H �M/ *Q`Tmb@

"�b2/ S?`�b2QHQ;v @ h?B`/ AMi2`M�iBQM�H *QM72`2M+2- 1m`QT?`�b kyRN- J�H�;�-

aT�BM- a2Ti2K#2` k8@kd- kyRN- S`Q+22/BM;bX oQHX RRd88X G2+im`2 LQi2b BM

*QKTmi2` a+B2M+2X aT`BM;2`- kyRNX Bb#M, Nd3@j@yjy@jyRj9@dX /QB, RyXRyydf

Nd3@j@yjy@jyRj8@9X m`H, ?iiTb,ff/QBXQ`;fRyXRyydfNd3@j@yjy@jyRj8@

9X

(kRe) E�`H S2�`bQMX ǳPM i?2 +`Bi2`BQM i?�i � ;Bp2M bvbi2K Q7 /2pB�iBQMb 7`QK i?2

T`Q#�#H2 BM i?2 +�b2 Q7 � +Q``2H�i2/ bvbi2K Q7 p�`B�#H2b Bb bm+? i?�i Bi +�M #2

`2�bQM�#Hv bmTTQb2/ iQ ?�p2 �`Bb2M 7`QK `�M/QK b�KTHBM;ǴX AM, S?BHQbQT?B+�H

J�;�xBM2 8yX8 URNyyV- TTX R8dĜRd8X

(kRd) >�BvmM S2M;- 1`BF *�K#`B�- �M/ sB�QK2B wQmX ǳ_�/B+�H@"�b2/ >B2`�`+?B+�H

1K#2//BM;b 7Q` *?BM2b2 a2MiBK2Mi �M�HvbBb �i a2Mi2M+2 G2p2HǴX AM, 6HQ`B/�

�`iB}+B�H AMi2HHB;2M+2 _2b2�`+? aQ+B2iv *QM72`2M+2X kyRdX m`H, ?iiTb , f f

���BXQ`;fQ+bfBM/2tXT?Tf6G�A_af6G�A_aRdfT�T2`fpB2rfR89eyX

(kR3) C�M@h?Q`bi2M S2i2`- �`M2 LBt- �M/ >2`K�MM L2vX ǳ:2M2`�iBM; �HB;MK2Mib

lbBM; h�`;2i 6Q`2bB;?i BM �ii2MiBQM@"�b2/ L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM,

h?2 S`�;m2 "mHH2iBM Q7 J�i?2K�iB+�H GBM;mBbiB+b Ry3XR UkyRdV- TTX kdĜjeX

(kRN) J­`+Bb SBMMBbX ǳ*QMi2ti AM/2T2M/2Mi h2`KJ�TT2` 7Q` 1m`QT2�M G�M;m�;2bǴX

AM, S`Q+22/BM;b Q7 i?2 AMi2`M�iBQM�H *QM72`2M+2 _2+2Mi �/p�M+2b BM L�i@

m`�H G�M;m�;2 S`Q+2bbBM; _�LGS kyRjX >Bbb�`- "mH;�`B�, AL*PJ� Gi/X

a?QmK2M- "lG:�_A�- a2TiX kyRj- TTX 8ekĜ8dyX m`H, ?iiTb,ffrrrX�+Hr2#X

Q`;f�Mi?QHQ;vf_Rj@Ryd9X

kRe

https://doi.org/10.1007/978-3-030-30135-4
https://doi.org/10.1007/978-3-030-30135-4
https://doi.org/10.1007/978-3-030-30135-4
https://doi.org/10.1007/978-3-030-30135-4
https://aaai.org/ocs/index.php/FLAIRS/FLAIRS17/paper/view/15460
https://aaai.org/ocs/index.php/FLAIRS/FLAIRS17/paper/view/15460
https://www.aclweb.org/anthology/R13-1074
https://www.aclweb.org/anthology/R13-1074


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

(kky) J�D� SQTQpBć- .�pB/ oBH�`- 1H27i?2`BQb �p`�KB/Bb- �M/ �HDQb+?� "m`+?�`/iX

ǳ1p�Hm�iBQM rBi?Qmi `272`2M+2b, A"JR b+Q`2b �b 2p�Hm�iBQM K2i`B+bǴX AM, S`Q@

+22/BM;b Q7 qJh X kyRRX

(kkR) J�D� SQTQpB+ �M/ >2`K�MM L2vX ǳqQ`/ 1``Q` _�i2b, .2+QKTQbBiBQM Qp2`

SPa *H�bb2b �M/ �TTHB+�iBQMb 7Q` 1``Q` �M�HvbBbǴX AM, S`Q+22/BM;b Q7 qJh X

kyydX

(kkk) J�D� SQTQpBÉX ǳAM7Q`K�iBp2 J�Mm�H 1p�Hm�iBQM Q7 J�+?BM2 h`�MbH�iBQM Pmi@

TmiǴX AM, S`Q+22/BM;b Q7 i?2 k3i? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi�iBQM�H

GBM;mBbiB+bX "�`+2HQM�- aT�BM UPMHBM2V, AMi2`M�iBQM�H *QKKBii22 QM *QKTm@

i�iBQM�H GBM;mBbiB+b- .2+X kyky- TTX 8y8NĜ8yeNX /QB, RyXR3e8jfpRfkykyX

+QHBM;@ K�BMX999X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykyX

+QHBM;@K�BMX999X

(kkj) J�D� SQTQpBÉX ǳ_2H�iBQMb #2ir22M +QKT`2?2MbB#BHBiv �M/ �/2[m�+v 2``Q`b

BM K�+?BM2 i`�MbH�iBQM QmiTmiǴX AM, S`Q+22/BM;b Q7 i?2 k9i? *QM72`2M+2 QM

*QKTmi�iBQM�H L�im`�H G�M;m�;2 G2�`MBM;X PMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�@

iBQM�H GBM;mBbiB+b- LQpX kyky- TTX k8eĜke9X /QB, RyXR3e8jfpRfkykyX+QMHH@

RXRNX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykyX+QMHH@RXRNX

(kk9) *H�mb SQpHb2M- L�M+v lM/2`rQQ/- "`�/H2v JmbB+- �M/ �MM2 L2pBHH2X ǳ1p�H@

m�iBM; h2ti@hvT2 amBi�#BHBiv 7Q` J�+?BM2 h`�MbH�iBQM � *�b2 aim/v QM �M

1M;HBb?@.�MBb? avbi2KǴX AM, S`Q+22/BM; G_1* X RNN3X

(kk8) oB`;BMB� SmH+BMBX ǳ1M;HBb?@/2`Bp2/ JmHiB@rQ`/ �M/ S?`�b2QHQ;B+�H lMBib �+`Qbb

G�M;m�;2b BM i?2 :HQ#�H �M;HB+BbK .�i�#�b2ǴX 2MX AM, h2timb- 1M;HBb? aim/B2b

BM Ai�Hv Rfkyky UkykyV- TTX RkdĜR9jX BbbM, R3k9@jNedX /QB, RyXdjdyfNdj88X

m`H, ?iiTb,ffrrrX`BpBbi2r2#XBif/QBfRyXdjdyfNdj88X

(kke) *�`HQb _�KBb+?X JmHiBrQ`/ 1tT`2bbBQMb �+[mBbBiBQM, � :2M2`B+ �M/ PT2M

6`�K2rQ`FX oQHX sAoX h?2Q`v �M/ �TTHB+�iBQMb Q7 L�im`�H G�M;m�;2 S`Q@

+2bbBM;X aT`BM;2`- kyR8- TX kjyX Bb#M, Nd3@j@jRN@yNkye@8X /QB, RyXRyydfNd3@

j@jRN@yNkyd@kX
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(kkd) *�`HQb _�KBb+?- aBHpBQ _B+�`/Q *Q`/2B`Q- �;�i� a�p�`v- o2`QMBF� oBM+x2-
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RRd3eddXRRd3dkkX

(k8R) J�iii?2r aMQp2`- "QMMB2 CX .Q``- _B+?�`/ a+?r�`ix- GBMM2� JB++BmHH�- �M/

CQ?M J�F?QmHX ǳ� aim/v Q7 h`�MbH�iBQM 1/Bi _�i2 rBi? h�`;2i2/ >mK�M

�MMQi�iBQMǴX AM, S`Q+22/BM; Q7 �Jh�X kyyeX

(k8k) JB+?�2H� aQ+QHQ7- C�+FB2 *?B EBi *?2mM;- JB+?�2H q�;M2`- �M/ hBKQi?v

CX PǶ.QMM2HHX ǳ*?�`�+i2`BxBM; A/BQKb, *QMp2MiBQM�HBiv �M/ *QMiBM;2M+vǴX
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AM, �`sBp 2@T`BMib- �`sBp,kRy9Xy3ee9 U�T`X kykRV- �`sBp,kRy9Xy3ee9X �`sBp,

kRy9Xy3ee9 (+bX*G)X

(k8j) sBM;vB aQM; �M/ h`2pQ` *Q?MX ǳ_2;`2bbBQM �M/ `�MFBM; #�b2/ QTiBKBb�iBQM

7Q` b2Mi2M+2 H2p2H Jh 2p�Hm�iBQMǴX AM, S`Q+22/BM;b Q7 qJh X kyRRX

(k89) Gm+B� aT2+B�- 6`û/û`B+ "H�BM- J�`BM� 6QKB+?2p�- 1`B+F 6QMb2+�- oBb?`�p

*?�m/?�`v- 6`�M+Bb+Q :mxK�M- �M/ �M/`û 6X hX J�`iBMbX ǳ6BM/BM;b Q7 i?2

qJh kyky a?�`2/ h�bF QM Zm�HBiv 1biBK�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 6B7i?

*QM72`2M+2 QM J�+?BM2 h`�MbH�iBQMX PMHBM2, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b- LQpX kyky- TTX d9jĜde9X m`H, ?iiTb , f f rrr X �+Hr2# X Q`; f

�Mi?QHQ;vfkykyXrKi@RXdNX

(k88) Gm+B� aT2+B�- ai2HH� 6`�MF- E?�HBH aBK�Ƕ�M- �M/ .2bKQM/ 1HHBQiiX ǳ� a?�`2/

h�bF QM JmHiBKQ/�H J�+?BM2 h`�MbH�iBQM �M/ *`QbbHBM;m�H AK�;2 .2b+`BT@

iBQMǴX AM, S`Q+22/BM;b Q7 i?2 6B`bi *QM72`2M+2 QM J�+?BM2 h`�MbH�iBQM, oQH@

mK2 k- a?�`2/ h�bF S�T2`bX "2`HBM- :2`K�Mv, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b- �m;X kyRe- TTX 89jĜ88jX /QB, RyXR3e8jfpRfqRe@ kj9eX m`H,

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRe@kj9eX

(k8e) Gm+B� aT2+B� �M/ C2bȹb :BKûM2xX ǳ*QK#BMBM; *QM}/2M+2 1biBK�iBQM �M/

_272`2M+2@#�b2/ J2i`B+b 7Q` a2;K2Mi@H2p2H Jh 1p�Hm�iBQMǴX AM, S`Q+22/BM;b

Q7 i?2 Ni? *QM72`2M+2 Q7 i?2 �bbQ+B�iBQM 7Q` J�+?BM2 h`�MbH�iBQM BM i?2

�K2`B+�b, _2b2�`+? S�T2`bX .2Mp2`- *QHQ`�/Q- la�, �bbQ+B�iBQM 7Q` J�+?BM2

h`�MbH�iBQM BM i?2 �K2`B+�b- P+iX kyRyX m`H, ?iiTb,ff�+H�Mi?QHQ;vXQ`;f

kyRyX�Ki�@T�T2`bXjX

(k8d) Gm+B� aT2+B�- .?r�D _�D- �M/ J�`+Q hm`+?BX ǳJ�+?BM2 i`�MbH�iBQM 2p�Hm�iBQM

p2`bmb [m�HBiv 2biBK�iBQMǴX 1M;HBb?X AM, J�+?BM2 i`�MbH�iBQM UkyRyVX BbbM,

yNkk@e8edX

(k83) Gm+B� aT2+B�- E�b?B7 a?�?- CQb2 :X*X /2 aQmx�- �M/ h`2pQ` *Q?MX ǳZm1bi

@ � i`�MbH�iBQM [m�HBiv 2biBK�iBQM 7`�K2rQ`FǴX AM, S`Q+22/BM;b Q7 i?2 8Rbi

�MMm�H J22iBM; Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b, avbi2K
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.2KQMbi`�iBQMbX aQ}�- "mH;�`B�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b-

�m;X kyRj- TTX dNĜ39X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfSRj@

9yR9X

(k8N) JBHQš ai�MQD2pBć �M/ E?�HBH aBK�Ƕ�MX ǳ"11_, "1ii2` 1p�Hm�iBQM �b _�MF@

BM;ǴX AM, S`Q+22/BM;b Q7 i?2 LBMi? qQ`Fb?QT QM ai�iBbiB+�H J�+?BM2 h`�MbH�@

iBQMX kyR9X

(key) :�#`B2H ai�MQpbFv- LQ�? �X aKBi?- �M/ GmF2 w2iiH2KQv2`X ǳ1p�Hm�iBM; :2M@

/2` "B�b BM J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 8di? �MMm�H J22iBM;

Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+bX 6HQ`2M+2- Ai�Hv, �bbQ+B�iBQM

7Q` *QKTmi�iBQM�H GBM;mBbiB+b- CmHv kyRN- TTX RedNĜRe39X /QB, RyXR3e8jfpRf

SRN@RRe9X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfSRN@RRe9X

(keR) E2?@uB? am- qm JBM;@q2M- �M/ *?�M; CBM;@a?BMX ǳ� L2r Zm�MiBi�iBp2

Zm�HBiv J2�bm`2 7Q` J�+?BM2 h`�MbH�iBQM avbi2KbǴX AM, S`Q+22/BM; Q7 *PG@

AL:X RNNkX

(kek) J2M; amM- "QDB�M CB�M;- >�Q sBQM;- w?QM;DmM >2- >m� qm- �M/ >�B72M;

q�M;X ǳ"�B/m L2m`�H J�+?BM2 h`�MbH�iBQM avbi2Kb 7Q` qJhRNǴX AM, S`Q@

+22/BM;b Q7 i?2 6Qm`i? *QM72`2M+2 QM J�+?BM2 h`�MbH�iBQM UoQHmK2 k, a?�`2/

h�bF S�T2`b- .�v RVX 6HQ`2M+2- Ai�Hv, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM@

;mBbiB+b- kyRN- TTX jd9Ĝj3RX /QB, RyXR3e8jfpRfqRN@ 8j9RX m`H, ?iiTb,

ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfqRN@8j9RX

(kej) AHv� amibF2p2`- P`BQH oBMv�Hb- �M/ ZmQ+ o G2X ǳa2[m2M+2 iQ b2[m2M+2 H2�`MBM;

rBi? M2m`�H M2irQ`FbǴX AM, �/p�M+2b BM M2m`�H BM7Q`K�iBQM T`Q+2bbBM; bvbi2KbX

kyR9- TTX jRy9ĜjRRkX

(ke9) ��`M2 h�HK�M- J�`B�MM� �TB/B�M�FB- ai2`;BQb *?�ixBFv`B�FB/Bb- �M/ Cƺ`;

hB2/2K�MMX ǳLGA .�i� a�MBiv *?2+F, �bb2bbBM; i?2 1z2+i Q7 .�i� *Q``mT@

iBQM QM JQ/2H S2`7Q`K�M+2ǴX AM, S`Q+22/BM;b Q7 i?2 kj`/ LQ`/B+ *QM72`@

2M+2 QM *QKTmi�iBQM�H GBM;mBbiB+b ULQ.�GB.�VX _2vFD�pBF- A+2H�M/ UPMHBM2V,

kk9

https://www.aclweb.org/anthology/P13-4014
https://www.aclweb.org/anthology/P13-4014
https://doi.org/10.18653/v1/P19-1164
https://doi.org/10.18653/v1/P19-1164
https://www.aclweb.org/anthology/P19-1164
https://doi.org/10.18653/v1/W19-5341
https://www.aclweb.org/anthology/W19-5341
https://www.aclweb.org/anthology/W19-5341


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

GBMFƺTBM; lMBp2`bBiv 1H2+i`QMB+ S`2bb- ar2/2M- J�v kykR- TTX kdeĜk3dX m`H,

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfkykRXMQ/�HB/�@K�BMXk3X

(ke8) :QM;#Q h�M;- _B+Q a2MM`B+?- �M/ CQ�FBK LBp`2X ǳ�M �M�HvbBb Q7 �ii2MiBQM

J2+?�MBbKb, h?2 *�b2 Q7 qQ`/ a2Mb2 .Bb�K#B;m�iBQM BM L2m`�H J�+?BM2

h`�MbH�iBQMǴX AM, *Q__ �#bfR3RyXyd8N8 UkyR3VX �`sBp, R3RyXyd8N8X m`H,

?iiT,ff�`tBpXQ`;f�#bfR3RyXyd8N8X

(kee) *?`BbiQT? hBHHK�MM- ai2T?�M oQ;2H- >2`K�MM L2v- �`F�Bix wm#B�;�- �M/

>�bb�M a�r�7X ǳ�++2H2`�i2/ .S "�b2/ a2�`+? 6Q` ai�iBbiB+�H h`�MbH�iBQMǴX

AM, S`Q+22/BM; Q7 1l_PaS11*> X RNNdX

(ked) LQ`#2`i 1X 6m+?b hQ#B�b Em?MX *QMi`QHH2/ L�im`�H G�M;m�;2 @ h?B`/ AM@

i2`M�iBQM�H qQ`Fb?QT- *LG kyRk- wm`B+?- arBix2`H�M/- �m;mbi kN@jR- kyRkX

S`Q+22/BM;bX aT`BM;2`- kyRkX

(ke3) w?�QT2M; hm- w?2M;/QM; Gm- u�M; GBm- sB�Q?m� GBm- �M/ >�M; GBX ǳJQ/@

2HBM; *Qp2`�;2 7Q` L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 89i?

�MMm�H J22iBM; Q7 i?2 �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- �*G kyRe-

�m;mbi d@Rk- kyRe- "2`HBM- :2`K�Mv- oQHmK2 R, GQM; S�T2`bX kyReX m`H,

?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vfSRe@Ryy3fX

(keN) CQb2T? S hm`B�M- GmF2 a?2�- �M/ A .�M J2H�K2/X 1p�Hm�iBQM Q7 K�+?BM2

i`�MbH�iBQM �M/ Bib 2p�Hm�iBQMX h2+?X `2TX .hA* .Q+mK2Mi- kyyeX

(kdy) �`�i� l;�r�- �FB?B`Q h�Km`�- h�F�b?B LBMQKBv�- >B`Qv� h�F�Km`�- �M/

J�M�#m PFmKm`�X ǳL2m`�H J�+?BM2 h`�MbH�iBQM AM+Q`TQ`�iBM; L�K2/ 1M@

iBivǴX AM, S`Q+22/BM;b Q7 i?2 kdi? AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi�iBQM�H

GBM;mBbiB+bX a�Mi� 62- L2r J2tB+Q- la�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H

GBM;mBbiB+b- �m;X kyR3- TTX jk9yĜjk8yX m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f

�Mi?QHQ;vf*R3@Rkd9X

(kdR) hBK o�M /2 *`mvb �M/ "2;QƢ� oBHH�/� JQB`ƦMX ǳa2K�MiB+b@#�b2/ JmHiB@

rQ`/ 1tT`2bbBQM 1ti`�+iBQMǴX AM, S`Q+22/BM;b Q7 i?2 qQ`Fb?QT QM � "`Q�/2`

S2`bT2+iBp2 QM JmHiBrQ`/ 1tT`2bbBQMbX S`�;m2- *x2+? _2Tm#HB+, �bbQ+B�iBQM

kk8

https://www.aclweb.org/anthology/2021.nodalida-main.28
https://arxiv.org/abs/1810.07595
http://arxiv.org/abs/1810.07595
https://www.aclweb.org/anthology/P16-1008/
https://www.aclweb.org/anthology/C18-1274
https://www.aclweb.org/anthology/C18-1274


�M AMp2biB;�iBQM BMiQ JmHiB@rQ`/ 1tT`2bbBQMb BM J�+?BM2 h`�MbH�iBQM

7Q` *QKTmi�iBQM�H GBM;mBbiB+b- CmM2 kyyd- TTX k8ĜjkX m`H, ?iiTb,ffrrrX

�+Hr2#XQ`;f�Mi?QHQ;vfqyd@RRy9X

(kdk) 1p� o�MK�bb2M?Qp2- *?`BbiB�M >�`/K2B2`- �M/ �M/v q�vX ǳ:2iiBM; :2M/2`

_B;?i BM L2m`�H J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 kyR3 *QM72`2M+2

QM 1KTB`B+�H J2i?Q/b BM L�im`�H G�M;m�;2 S`Q+2bbBM;X "`mbb2Hb- "2H;BmK,

�bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- P+iX kyR3- TTX jyyjĜjyy3X /QB,

RyXR3e8jfpRf.R3@Rjj9X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf.R3@

Rjj9X

(kdj) �b?Bb? o�br�MB- LQ�K a?�x22`- LBFB S�`K�`- C�FQ# lbxFQ`2Bi- GHBQM CQM2b-

�B/�M LX :QK2x- GmF�bx E�Bb2`- �M/ AHHB� SQHQbmF?BMX ǳ�ii2MiBQM Bb �HH

vQm L22/ǴX AM, *QM72`2M+2 QM L2m`�H AM7Q`K�iBQM S`Q+2bbBM; avbi2KX kyRd-

TTX eyyyĜeyRyX

(kd9) .�pB/ oB+F`2v- GmF2 "B2r�H/- J�`+ h2vbbB2`- �M/ .�T?M2 EQHH2`X ǳqQ`/@

b2Mb2 .Bb�K#B;m�iBQM 7Q` J�+?BM2 h`�MbH�iBQMǴX AM, S`Q+22/BM;b Q7 i?2 *QM@

72`2M+2 QM >mK�M G�M;m�;2 h2+?MQHQ;v �M/ 1KTB`B+�H J2i?Q/b BM L�im@

`�H G�M;m�;2 S`Q+2bbBM;X o�M+Qmp2`- "`BiBb? *QHmK#B�- *�M�/�, �bbQ+B�iBQM

7Q` *QKTmi�iBQM�H GBM;mBbiB+b- kyy8- TTX ddRĜdd3X /QB, RyXjRR8fRkky8d8X
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>mM;�`B�M S�`�HH2H *Q`TmbǴX AM, S`Q+22/BM;b Q7 i?2 1B;?i? AMi2`M�iBQM�H *QM@

72`2M+2 QM G�M;m�;2 _2bQm`+2b �M/ 1p�Hm�iBQM UG_1*ǶRkVX Abi�M#mH- hm`F2v,

1m`QT2�M G�M;m�;2 _2bQm`+2b �bbQ+B�iBQM- J�v kyRk- TTX kj3RĜkj33X m`H,

?iiT,ffrrrXH`2+@+QM7XQ`;fT`Q+22/BM;bfH`2+kyRkfT/7fRddnS�T2`X

T/7X

(kde) o2`QMBF� oBM+x2 �M/ C�MQb *bB`BFX ǳ>mM;�`B�M *Q`Tmb Q7 GB;?i o2`# *QM@

bi`m+iBQMbǴX AM, S`Q+22/BM;b Q7 i?2 kj`/ AMi2`M�iBQM�H *QM72`2M+2 QM *QKTm@
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*QKKBii22- �m;X kyRy- TTX RRRyĜRRR3X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f

�Mi?QHQ;vf*Ry@RRk8X

(kdd) o2`QMBF� oBM+x2- Abip�M L�;v hX- �M/ :�#Q` "2`2M/X ǳJmHiBrQ`/ 1tT`2b@

bBQMb �M/ L�K2/ 1MiBiB2b BM i?2 qBFB8y *Q`TmbǴX AM, S`Q+22/BM;b Q7 i?2

AMi2`M�iBQM�H *QM72`2M+2 _2+2Mi �/p�M+2b BM L�im`�H G�M;m�;2 S`Q+2bb@

BM; kyRRX >Bbb�`- "mH;�`B�, �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b- a2TiX

kyRR- TTX k3NĜkN8X m`H, ?iiTb,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf_RR@Ry9yX

(kd3) *H�`2 _X oQbb �M/ _� _X h�i2X ǳh�bF@#�b2/ 1p�Hm�iBQM Q7 J�+?BM2 h`�MbH�@

iBQM UJhV 1M;BM2b, J2�bm`BM; >Qrq2HH S2QTH2 1ti`�+i q?Q- q?2M- q?2`2@

hvT2 1H2K2Mib BM Jh PmiTmiǴX AM, AM S`Q+22/BM;b Q7 RRi? �MMm�H *QM72`2M+2
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TTX kyjĜkRkX
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a+?M2B/2`- �M/ *H�`Bbb� aQK2`bX ǳ*QMbi`m+iBM; �M �MMQi�i2/ *Q`Tmb Q7 o2`@
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