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Translation modals

Examples

What NEs are fit?

Based on phonetic rules
Irregular transliteration
Full semantic translation

Combination of transliteration
and translation

Partial transliteration
and partial translation

Liberal translation or
paraphrase

Different translations for one
word

Jt X/ Beijing; ZR %X/ Tokyo
7 B #/ Cadbury

B sh4k B/ Inst. of Auto.

Jt¥8 A B/ Beihai Park;

Ji0#h B 3 [F] 44 [Caribbean Community
B 55/ Starbucks;

S| #F/ Cambridge
B& S 1EE / Model Coffee

i 4 | Rebecca;
B8535/ Terms of Endearment

Fiher 1L/ Sun Zhongshan or
Sun Yat-Sen

Some PERs, LOCs, ORGs
Some PERs, trade marks
Some ORGs

Some LOCs and ORGs

Rare

Film names, book names

Forward transliteration
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MNISTO3H BENLIEEL T 5004 4) FE4T B 3R, 83
MJFHI T 112088 BRI R .

HixARH N EE 451
TeH 31 27.7%
= 9 8.0%
B 21 18.8%

7 % SRR A R 32 28.6%
WP EIR 10 8.9%
BIEEE R 6 5.4%

FIE R R 3 2.7%
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BEGFE: ELA EIELA
8 8 |
BB L ERIRAE L ]
iyt iyt

NNTEESHESF —IK T || NTT Group sales down for the 1t time. ..

HAEBESHEHRA &40 || Nippon Telegraph and Telephone Corp.
A33218 H BIf &% a posted a net gain of 33.2 billion yen

|1 |
O 4 —

{} {} Vavay
, «‘Hﬂﬂ"ié%ﬁﬂﬁ*f L
iy

NNTZE | NTT Group
H A B S BiEbk &+ | Nippon Telegraph and Telephone Corp.
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kang si tan ci

FEITIR K || 9l Loc
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Chinese:
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O K XU R A 1R 9l 5 A0 R B R Sl i 5

bel han zhongyang tongxin  she

TE ] [CFR ] (1] camfs AL
~ AN \

North| Korean | Central | News| Agency

hu

Lake




!L 7.6 REFI1AR 5

& BT HEMER A SSEIRB G E

& NER FB1EFRFIPRIEL

5%, F A\t

many to manyfIXtRRX R .

L)

3,



!I- 7.6 REFiA IR Al

® FE T RNNEKRRI

> A% KEERXR: MHCRFEMBGEABTIERNGAN, RER
7215 B YO BBl N % B
> ML SR, FIEBEHR/BIEIE

Refer to:

Y. Bengio, P. Simard, P. Frasconi. 1994. Learning long-term
dependencies with gradient descent is difficult. IEEE
Transactions on Neural Networks 5, 157-166

® E-TLSTM HJRAITTE
S. Hochreiter, J. Schmidhuber. 1997. Long short-term memory.
Neural computation 9, 1735-80 (1997)




E 7.6 REFIFR 7!

K. Greff, R. K. Srivastava et al. 2015. LSTM: A Search Space
Odyssey. arXiv, p. 10, Mar. 2015

G. Lample, M. Ballesteros et al. 2016. Neural Architectures for
Named Entity Recognition. Proc. NAACL-HLT, pp. 260-270
[char-LSTM: % 3& L3 18] f 3 L F A B A1 69 LSTME #, KRB
5w = & A A M &M AN, ]

C. Dong, J. Zhang et al. 2016. December. Character-Based LSTM-
CRF with Radical-Level Features for Chinese Named Entity
Recognition. Proc. NLPCC, pp. 239-250.

[Radical-LSTM: 72 LSTM-CRF£: 49 & s £, st SO F bk 5
N HAA A LSTM T ik, ]

O. Kuru. 2016. CharNER : Character-Level Named Entity

Recognition. Proc. COLING, pp. 911-921




E 7.6 REFIFR 7!

R. Collobert, J. Weston et al. 2011. Natural Language Processing
(Almost) from Scratch. J. ofMachine Learn. Res., vol. 12, pp.
2493-2537

[ FHHCNNSE R BE T hRyE: B 1a] & N B0a] 18] Tn) == 1 Ja T 42
BEATHRER, i H 248 FH softmax 2% 70 31155 . ]

INGS -

® i FFARiz4E 4, RNN(LSTM)4-FCNN;
® LSTMAE & RILAFAR TR, KRRARIT;
® TRINEMBZMES, ZMFIIFELESL;
@ LSTMEMLMSZ., 24 %. ASLIAEE,
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!l- 1.7 a4 ARE R

¢ HlimA =)

] {4 (part-of-speech, POS)FriE (tagging) 1 E EAEH 2
HERFEHEFRRE N . FAAEM—FERES T, FAERRE
RER A AE . Bl

> ERIBF

1) Time flies like an arrow.
2) 1 want you to web our annual report.

% Brown iERERIZ T, 55% K IFER. PEEHE
WFRBINZEZE, (BRIGE/\BE) #RE 225%.

L



!'_ 1.7 a4 ARE R

> EXER
(1) EREBEAR, W: “%F(hao3, EEN). &F
(hao4d, 3fjin])”
XN N AEGF, B TN .
2) A, FE, HEXEAMET, W: ‘=&
W, ZA1H). A(ﬁ%’f%\ BlyiA])”
IR ER =2 i R BT E
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)”

(4) LR FRHAE

hang?2, %ﬂ/ﬁw

W

7

U ETHITE

il T

=H AL

!l- 1.7 a4 ARE R

(3) A HER X HIHKI, M-
“HH (413 i)

1M FRBEET, WERNHAE
, WM. “4T(xing2, A

)"
MRS, Al

€€

i

A

LA (4 BIE A

W,

AR

== | i
T

A5

A—Aﬁ




!l- 1.7 a4 ARE R

¢ tRE SRR E RN
AFEIESH
HRES

> — RN

O jf/[\f%l -
O ﬁb‘“’e [F

® 1)

Bk

1, 1A

yipiikid

S5 R®ERCRE—F, A

R A FELLAEB.

b3 rp 50 R PR AR TR B SR AR X 4H 2

RN AT B 43 RAR R RF

P FREBL
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!L 1.7 a4 ARE R

> UPenn Treebank RYRIMEFRITEREREN:
A P& 8 P (recoverability): MY

WVCEAE B T R)34E B BE X 43 A A 4]
® —M:(consistency): IhREHH

_Ays
® AEHAH M

=]

&1 TER R ERRERE
LA ie (RT—ERRENL) .

I

7] ) 77

EiER)

2]
7

W

d, o

AERE R

L.

<
W iZ & T [

-(indeterminacy): AN 7T BRIrEEEA

REE S

—[Marcus et al., 1993]
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> UPenn Treebank BYiRIM4#RIFEE
® 3328
® NN 4%ii. NR EHIk44iR . NT B ia] 454
VAR BB RIIER W VC“2&” . VE
“B” fEAEXESNHE. VV HABBH. AD
BliE. M EH, &%,
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> :ltj(i'l'gln =]

FHS RIS RRE SR

® 26/MFEA A2
£ 106 7MCHS .

Z(n)~ EFIE]TA] ()

SN, 7407 A, i T3t

KA (s)s AALIE () BaR(m). B

(@~ XHFD). R 3FV). R (). REF(2)

Eﬂiﬂ(d) ) ﬁi’ﬁj(p) >

M (0)s FIE()-

ZEiF (). Bhia(u). BSHEY). DA (e)
JHEWD. FFRG) BrERS(h). 5
EERFX) A5 W),
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! 7.8 1R E

& TN iR ERERE
¢ ETSitERAMRRER A

& FNFGeTt 5 ERSE AR TR &
¢ ET ARSI AR T
& E T 4 iR AR VS




!L 7.8 1R E

& E TN aiREsRE R &
>TAGGIT {atE#r;E RS (Brown University)
® 36 Fhidth, 3300 AN
® T4 5 v 1A 5 U BR AR
® HL&% B )= > HN




!L 7.8 1R E

& LA KERFEMERRE RS [XIFFEL, 2000]
> FImEiHBHIN
® jENIEFRA I
® JENT A
— A PR ] B B R R B K HE S
® 143E R 2 1A1R H HL




(1)

(2)I7

FrF A N

!L 7.8 1R E

W T ARRERN/NV DOMBEN, JEFHZE).

A 584 5 R

. —MEFHNBFAE
— R EE N/ )M —R B ARSE (N/V ?).

X 531) ] 4 A 9 U (IX

3)

. XIRAB(CEHE, JEFHZE) (VN 2) R4,

X 7] H BB E

R —WHEE i (1, JEH0).

BB i)

(4) MERZTE 2R S RN (B e 20 R se B 21 44 18]
. BN (BERERR) mER (N/V?)

EX (MEAFEEWED) B (N/V?)



!L 7.8 1R E

> RERNIE NS E R AR R

(1) AWK (- JFg) A

o }?é\_:ﬁt jﬁ%%’ %‘Jﬂﬂ?ﬂi, ﬁml‘}:lh, cos

— ﬁ%ﬂ _‘}'Jl‘}:IL’ *YKYK, -

- N&FKR: T8, kT, X&, ..
- HApth. 84, HR, ... {4k}
BERSE, BERFE, ...{5% ..

(2) E&EFN

_§§‘7 Hﬁﬂﬁy —I%—I%%%’ ?ﬁ%fjﬁl‘l‘fﬂlﬂ, coe

H

H

9 eoe
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¢ ETRIREBIIREIFE

> 146 18] P R AR

> X H IR ARY-
AR ]

NI

SRRy AL 22

> Al F B U R BEA aa R E

—[E. Brill, 1992]
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REFEIL A
(Unannotated text)

|
[ WA }

(Initial state)

|
BfREXA IE T HIFRESC A
(Annotated text) (Truth)

~

= 3] 8% (Learner)

RN EE (Rules)

BT RN ISR B BN AR 2 S 5
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¢ ET HMM RiRSERRE T &

& HNF1G RS S RNAMERRE T A
>MEB, Si#R5 =3
> B G T iERAME,  ARNE B
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!'_ 7.9 1A SR MEFRE R AR IKF

& 20034E [E 863 1M ZR 4345 R
> 4317
OB IFG: P=93.44%, R=93.69%,
~ F1=93.46%
® BERS:: P=91.42% , R=89.27% ,
F1=90.33%




!'_ 7.9 1A SR MEFRE R AR IKF

> 1A EPRE
O IFiSE: P =87.47%, R=87.52%,
F1=87.50%

OBt R: P=68.65% , R=68.99% ,
F1=68.82%




!'_ 7.9 1A SR MEFRE R AR IKF

> A&7
O IFALGR: P =72.35%,

R=78.07%,

F1=68.33% (3

FEREH F—1%&4t)

F1=33.46%

O 5 XM Gt: P=27.27% , R=43.29% ,



!'_ 7.9 1A SR MEFRE R AR IKF

> {218 5
O IFHiSE: P=8151%, R=77.38%,
F1=68.56%

OB E RS P=4.65%, R=10.60% ,
F1=6.52%




!'_ 7.9 1A SR MEFRE R AR K F

& 20055ESIGHAN X i& 53 1RV ZE SR (fE FAMSRIE )
SR | s oo | o | oo
AL |2 oo o [0 | s
Ry, BB A ER, R, FrRENFERHEZE,




! 7.9 1A SR MEFRE R AR K F

& 20105ECIPS-SIGHAN ;X 3& 43 iRV T 2

> CIPS—HEF G B %<=(Chinese Information
Processing Society of China)

» CIPS-SIGHAN joint conference on Chinese
Language Processing (CLP2010)F-20104E8
A28—29H LR E R & L34 AT




> BRER

7.9 1A SR MEFRE R AR K F

corpora Characters | Tokens |Word Types| TTR | OOV Rate
Literature 50,637 35,736 6.364 0.18 0.069
Test C‘ompqter 53,382 35.319 4,150 0.12 0.152
Simplified I\{?dlcme 50.9{_39 31.490 5 .0?6 0. 1{33 0.11
Chinese Fmance 53,253 33.028 4918 0.15 0.087
Labeled 1.820.456 | 1.109.947 55.303 0.05
Training | Unlabeled-L | 100.352
Unlabeled-C | 103.764
Literature 54.357 36,378 8.141 0.22 0.094
Test C‘ompqter 67.321 43.499 0. {9? 0. la} 0.094
Traditional N[?dlﬁ]llﬁ 68.090 43 .458 6.510 0.15 0.075
Chinese Finance 74.461 47.144 6.652 0.14 0.068
Labeled 1.863.298 | 1.146.988 63,588 0.06
Training | Unlabeled-L | 105.653
Unlabeled-C | 109.303




!l- 7.9 1A SR MEFRE R AR K F

> BERY:
o N BHFHEINL: o FHAMA RIS IE:

< P 150%% B 610 RS
> Bk 5AMNRG B 20E&R%
o FAAMEINGE:
< BiEF: INREA
> BEEP: INREA




7.9 1A SR MEFRE R AR K F

> MERERIN
Corpus Word Count R P F 0[0)Y Roov Ry

L 3573 0917 0.862 0.889 0.069 0.156 0.973
Simplifed | C 35319 0.856 0.632 0.727 0.152 0.163 0.98
Chinese | M 31490 0.886 0.774 0.826 0.11 0.123 0.981
F 3302 0914 0.803 0.853 0.087 0.233 0.979
Tradition L 36378 0.863 0.?88 0.824 0.094 0.041 0.948
ol C 43499 0.873 0.701 0.778 0.094 0.01 0.963
Chinese M 43458 0.886 0.81 0.846 0.075 0.027 0.953

F 47144 0.888 0.826 0.855 0.068 0.006 0.952

Table 3| Baseline scores:|Results for maximum match with traming vocabulary (L=literature. C=computer.
M=medicine, F=finance)

ERVIZRE LRNAZR, FIRSEAXDAGEMNRNHER.




7.9 1A SR MEFRE R AR K F

> MEEERIN
Corpus Word Count R P F OOV Roov Ry
L 35736 0.986 | 0.99 0.988 0.069 | 0.996 0.985
Simplifed | C 35319 0.991 | 0.993 0.992 0.152 | 0.99 0.991
Chmese | M 31490 0.989 | 0.991 0.99 0.11 0.98 0.99
F 33028 0.994 | 0.995 0.994 0.087 | 0.995 0.994
» L 36378 0981 | 0.988 0.985 0.094 | 0.998 0.979
Tradifion .
al C 4:4?39 0.988 | 0.991 0.99 0.094 | 0.996 0.987
Chinese M 43458 0.984 | 0.989 0.986 0.075 |0.992 0.983
F 47144 0.981 | 0.986 0.984 0.068 | 0.997 0.98

Table 4] Topline scores:|Results for maximum match with testing vocabulary (L=literature. C=computer.
M=medicine, F=finance)

ERNNE ERAZR, FIRSEXSEGEMNRHER.




7.9 1A SR M FRE R AR K F

Site ID| Word Count R C, P C, F OO0V | Ryo Riv
S5 35736 0.945 | +£0.00241 | 0.946 | +0.00239 | 0946 | 0.069 | 0.816 | 0.954
S6 35736 094 | +0.00251 | 0.942 | +=0.00247 | 0.941 | 0.069 | 0.649 | 0.961
S12 35736 0937 | £0.00257 | 0.937 | £+0.00257 | 0.937 | 0.069 | 0.652 | 0.958
S10 35736 0.936 | +0.00259 | 0.932 | +0.00266 | 0.934 | 0.069 | 0.564 | 0.964
S11 35736 0.931 | +£0.00268 | 0.936 | +£0.00259 | 0.934 | 0.069 | 0.648 | 0.952
S18 35736 0.932 | +0.00266 | 0.935 | £+0.00261 | 0.933 | 0.069 | 0.654 | 0.953
S14 35736 0925 | +0.00279 | 0.931 | +0.00268 | 0.928 | 0.069 | 0.667 | 0.944
S9 35736 0.92 | +0.00287 | 0.925 | +=0.00279 | 0.923 | 0.069 | 0.625 | 0.942
S7 35736 0915 | £0.00295 | 0.925 | £0.00279 | 092 | 0.069 | 0.577 | 0.94
S13 35736 0916 | £0.00293 | 0.922 | +£0.00284 | 0919 | 0.069 | 0.613 | 0.939
S16 35736 0917 | £+0.00292 | 0.921 | £+0.00285 | 0.919 | 0.069 | 0.699 | 0.933
S1 35736 0.908 | +0.00306 | 0.918 | +0.00290 | 0.913 | 0.069 | 0.556 | 0.935
S17 35736 0.909 | £0.00304 | 0.903 | £0.00313 | 0.906 | 0.069 | 0.707 | 0.924
S15 35736 0.907 | +0.00307 | 0.862 | +0.00365 0.8841 0.069 | 0.206 | 0.959
S2 35736 0.695 | +0.00487 | 0.744 | +0.00462 | 0. _FI_OJ 0.069 | 0.381 | 0.719

Table 5. Simplified Chinese: Literature -- Closed (italics indicate performance below baseline)




7.9 1A SR MEFRE R AR K F

Site ID | Word Count R Cr P Cp F OO0V | Ry R,
S6 35736 0.958 | +0.00212 | 0.953 | £0.00224 | 0.955 | 0.069 | 0.655 | 0.981
S3 35736 0.965 | =0.00194 | 094 | +0.00251 | 0.952 | 0.069 | 0.814 | 0.976
S18 35736 0.942 | £0.00247 | 0.943 | £0.00245 | 0.942 | 0.069 | 0.702 | 0.959
S9 35736 0.939 | =0.00253 | 0.943 | £0.00245 | 0.941 | 0.069 | 0.699 | 0.957
S1 35736 0.908 | +=0.00306 | 0.916 | £0.00293 | 0.912 | 0.069 | 0.535 | 0.936
S5 35736 0.893 | =0.00327 | 0.918 | +0.00290 | 0.905 | 0.069 | 0.803 | 0.899
S4 35736 0.897 | =0.00322 | 0.907 | £0.00307 | 0.902 | 0.069 | 0.688 | 0.913
S15 35736 0.869 | +0.00357 | 0.873 | £0.00352 | 0.871 | 0.069 | 0.657 | 0.885
S8 35736 0.836 | =0.00392 | 0.841 | +0.00387 | 0.838 | 0.069 | 0.609 | 0.853

Table 6. Simplified Chinese: Literature --Open (italics indicate performance below baseline)




7.9 1A SR MEFRE R AR K F

bakeoff | corpus haracters OO0V | word closed track open track
rate count Roov F Roov F
2007 CKIP traditional | 0.074 | 90678 0.740 0.947 0.780 0.956
2010 medicine Chinese 0.075 | 43458 0.798 0.955 0.729 0.903
2006 UPUC simplified | 0.088 | 155K 0.707 0.933 0.768 0.944
2010 finance Chinese 0.087 | 33028 0.871 0.955 0.853 0.951
2005 CityU traditional | 0.074 | 41K 0.736 0.941 0.806 0.962
2010 medicine Chinese 0.075 | 43458 0.798 0.955 0.729 0.903
2003 PK simplified | 0.069 | 17K 0.763 0.940 0.799 0.959
2010 literature Chinese 0.069 | 35736 | 03816 0.946 0.814 0.952

Table 22. Comparisons of top OOV recall rates of different bakeoffs on the test corpora with similar OOV
rates (2003, 2005, 2006 and 2007 represent the SIGHAN bakeoff 2003, 2005. 2006 and 2007 respectively, and
2010 represents the CIPS-SIGHAN CLP 2010 bakeoff)
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Closed Track

Open Track

OO0V

ID

R

P F

R{mv

Riv

ID

R

P F

ROCIT

Riv

0.069

S5

0.945

0.946 | 0.946

0.816

0.954

S6

0.958

0.953 | 0.955

0.655

0.981

™

0.152

S6

0.953

0.95 10.951

0.827

0.975

S9

0.95

0.95 | 0.95

0.82

0.973

M

0.11

S6

0.942

0.936 | 0.939

0.75

0.965

S9

0.94

0.936 | 0.938

0.768

0.962

S18

0.941

0.935 ] 0.938

0.787

0.96

F

0.087

S6

0.959

0.96 | 0.959

0.827

0.972

S9

0.96

0.96 | 0.96

0.847

0.971

L

0.094

S10

0.942

0.942 1 0.942

0.788

0.958

S1

0.905

0.9 |0.902

0.775

0.918

C

0.094

S10

0.948

0.957 | 0.952

0.666

0.977

S1

0.911

0.924 | 0918

0.698

0.933

M

0.075

S10

0.953

0.957 | 0.955

0.798

0.966

S1

0.903

0.903 | 0.903

0.729

0.917

F

0.068

S10

0.964

0.962 | 0.963

0.812

0.975

S1

0.903

0916 | 091

0.721

0.916

Table 23. Top performance on every subtask, domain. and track (S=simplified Chinese test, T=traditional
Chmese test, L=literature, C=computer, M=medicine, F=finance)
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¢ HEI A AR DR RS :

® http://ictclas.nlpir.org/ hRETHEPT(ICTCLASS)
® http://www.openpr.org.cn hAELRE B 3146 B (Urheen)
® http://www.fnlp.org/ HH K%

® hitp://nlp.stanford.edu/software/tagger.shiml ~ Stanford University
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o #hFE 1AL
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TR P 135 9] 10330
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710 T—X R 51 FR AR

® 73-iA] P RE -
SRTT EFRZE(%) | BEIE%) | FLE(%)
Stanford 80.40 76.52 78.41
Urheen 80.46 77.43 78.92
ICTCLAS(+#4 8 4b5) | 82.62 83.52 83.07
CWS 80.12 73.24 76.52
CWS(+ia| B+fF 5 AbH) | 90.52 90.73 90.62

CWS: Chinese word segmentation based on ME model
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R, 3

H

%

PSR R R TR R BBl 1A
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