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& FE1E R IRAYIR A
%1 (1) Mr. Green is a good English teacher.

(2) I’ll see prof. Zhang home after the concert.

BAER:
(1) Mr./ Green/ is/ a/ good/ English/ teacher/.

(2) I/ will/ see/ prof./ Zhang/ home/ after/ the/ concert/.



1.2 RIS

& SR E WAV EFAR S T RY SRR 1R
(1) prof., Mr., Ms. Co., Oct. S\ 5] i ;
(2) Let’s/let’s =>let + us
(3) Pam=>1+am
(4) {it, that, this, there, what, where}’s =>

{it, that, this, there, what, where} + is

(5) can’t=> can + not;
won’t => will + not
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(6) {is, was, are, were, has, have, had}n’t =>
{is, was, are, were, has, have, had} + not
(7) X’ve => X + have;
X’lII=> X +will; X’re=>X + are
(8) he’s=>he+is/has=>?
she’s => she +is / has => ?
9) X’dY=>X+would (&R Y NHEiFFER)
=>X+had (@R Y I EH)




1.2 RIS

¢ SF RIS T R

1. AR U RIANESTR
1) -ed SRRIZNFALER, E£# ed;

*ed > * (e.g., worked — work)
*ed — *e (e.g., believed — believe)
*led > *y  (e.g., studied — study)

2) -ing &5 BERJILAE 1A,
*Ing —> * (e.g., developing — develop)
*Ing — *e (e.g., saving — save)
*ying —*ie (e.g., die —>dying)




!I- 1.2 RIS

3) -s G RIS BB = AR,
*S > * (e.g., works — work)
*es —»> * (e.g., discuss — discusses)
*les > *y (e.g., studies — study)

4) -ly &5 RHE] A
*ly > * (e.g., hardly — hard)
5) —erlest & RFITE AR LB L . BERK

*er > * (e.g., cold — colder)
*ler > *y (e.g., easier — easy)




!I- 1.2 RIS

6) s/ses/xes/ches/shes/oes/ies/ves &5 B HI4Z 1A S #L, ies/ves G52
) 44 18] X0 JiR B ASURE AR A

bodies — body, shelves — shelf,
boxes — box, etc.

7) BWFAER Xs, Xs’
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2. A, &, HRA, BARAME L

53780

— & S AR AL 6] %
#: choose, chose, chosen

axis, axes
bad, worse, worst

N\

i



1.2 RIS

3.7‘1. 352/]\551'%\ HT_l'l‘E_'J\ *ﬁﬁi\ 3'1‘5
HFESER
1) 1990s — 1990, AxBHRTA] 48]
2) 87th >E# th J5, LR EBFRNFEA;
3) $20 — EHS$, IR EBFE N F(20EH);
4) 98.5% — 98.5% 1EAN— A

v FFEUARY



!L 1.2 RIS

4. G AN SEIR
1) ZEH0A A P E0AE & B3 80A,  e.g., one-fourth <&,
2) Bl +%. AR+ 3hiE+ B ESHR KA,

e.g., Human-computer, multi-engine, mixed-initiative, large-
scale .

3) A+ 44 +ed. TERW+IAEN W BIE IS
K+ EE A+ R EFHRR S BIEAE, eqg.,
machine-readable, hand-coding, non-adjacent, context-free,
rule-based, speaker-independent .
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4) 2478 +3hiE . TEAR R +3hiE. BlliE -+ S iE A BB s A
e.g., job-hunt £,

5) A EFRF “-” BIE A, e.g., co-operate, 7-color, bi-
directional, inter-lingua, Chinese-to-English, state-of-the-art,
part-of-speech, OOV-words, spin-off, top-down, quick-and-
dirty, text-to-speech, semi-automatically, i-th £,
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1) ZiE, e RER PR IZBE, BLEHLIZENRA;

2) AREREHFRAERARZ AN EAHATERAEE, wRLR
JG EE LR AR 2] %18, WFBiZEANERMY; eRRAE 48
BEBRAMNRXE TR EARFHERE %7, WEARE
REA

3) SEAKRE FE L AR,
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2) “FEMmEE

{H, 7,
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HRYAM2E, Flm.

BHE, kR, FEE
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¢ BB EMARE
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ZA MY AS

SRR, BTHME, SRAXTH.
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2. fE 1EE (R A HT 5 19 53
(&FFEM)

plan. “F¥” B—IWEER,
EEFH—H;

“B” : AR, WHERA.
“” . R, BE

A

!'_ 7.3 3@ Ba AR

N>R AL
14 Z'\‘% » €€ %:
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AR RZE;
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3. PR RBIEIAERTNFERESHN A7
HAL (EFHER)

e “BEH” . “Uop” (FERERD 5 “RE”
“BORR” (BEfRIED 5 “SRIT7 . “T/AR” -
“EIRR” GIEEH) 5 “FEMKL” . “RE
Z=”7 . “B” GRAEH) ;5 “BF”7 (4
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6. NERGE R 2=
(1453
(1) iElZH T

g FIUKHE R &Y

K& R = R )5/ b

(2) B1iAl

X E T A R AME

= =N

BB,
(3) Eﬁvﬂ@:
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(4) I&

P seEE
H KK/ 2AFE]
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(5) BIEEEM IRAN G5 HI B iA] iy ] 57 Bf

55/ % B/ &5 K/ &=

(6) IWABAITHIES, L WTHIHE, HEH.

RIK FiH 44 5
gt/ W/
#/ 1R/ B

%/ 5/ 5. W/ —/

(7) B4 E 4 1A

B/ et BIP/ BRE%
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> IEFfZE (Correct ratio/Precision, P ): W45 R+
IERE D] 73 BRARTE P(J/\%Cﬁ%éfﬁﬁ?ﬁﬁ‘r G5 R

LBl BRXRGHHN A, K

A, 4,

P = 1><1OO%
N

A

N =

! 7.4 iR SR ERREE R VE M

IR7ENEPS

H, 1
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A

!L 7.4 iR SR ERREE R VE M

#) (Recall ratio, R ): MRS R+

i

A

%%%Aﬁﬁﬁ@ﬁ%%ﬁmw% Rk RS 5

HN &R

%mAﬁﬁMﬁ,%/

B FFRIC :

R :—xlOO%
M

Roovj:b ‘ 5’[‘5‘[5‘33 nﬁ;
Ry A1 I H B2,

L, EHRSEN N, MinESE



> F-ME{E(F-Measure): 1

RGBS

THHRAFNA:

(B° +1)xPxR

H

!'_ 7.4 A SRR S R VEH

REZa1H.

F —measure = > x100%
L xP+R
—cHh, EX p=1, B
F1:2XPXR><100%
P+R

A
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BREFENDGE SR RAEE AL L H 5260 4N43-1H]
R, MirEERE 4510 MARE, BEXINMNER, R
GVl HRPERYEH 4120 MR IEFHR .. HA:

2xPxR
p_ 420 100%—78.33% | F1= :, ; x100%
5260 +
2190 _ 2% (8.33x% 91.35X100%
R = x100% = 91.35% 78.33+91.35
4510 =84.34%

A
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¢ FiadYls/ Find] s
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1. mRKIHELE (Maximum Matching, MM)
—H W Y57, P4

> 1EREHKICEE S (Forward MM, FMM)

> 1% A B R ILECE % (Backward MM, BMM)

> XA B R ULHL & (Bi-directional MM)

ﬁ'&/_‘l% S = C,C, C,» %—‘TEJ
W =6, Gy m N B I H

)

Yod

A
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Bil: BRI S BRI BRI 0N 7

MAFE: (BEFAEPLEN—-HHER. | A
'[?JﬁL_/E: | I >
6 H|
5 )
fih/ %ﬁﬁéz%%% E?—&ﬂ%%&
| / 1

FMM V14458 fi/ B/ B4 Yiikl 2 891 —1 5 1 BHEFK .
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...... 7 I
BMM VI4r45 8. fil/ B/ WEFT ¥ A2 B —1 frl B
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!L 1.5 iR BaRIMAERTE

> FMM BLERiR

(1) 4 i=0, HATH4tp, BN F S ie E, AT AT HAE:

(2) #H LT84 p 21T B AR TR, WRn=l, #(4), LRHE*.
EN, A m=EEPRKEAGFH, FEn<m, 4 m=n;

(3) AR L AT p; R EBMAS R FAE A w,, PI¥F:

(@) =% w, ZEEFEYE, AW BR—NoirE, 3#();

b) = F w, REMIEF L w KEKXTL, ¥wRhERER—
NF, #H@F; TN (WwHKEFTLD , NAEW BEHRE—A
maoAnE, BwAEA L FEARmEERE, T (O)F;

(C) AR w 89 KBB4t p, 8942 E, R p RO F B K, 3(4),
ZH, i=i+l, &E (2);

G MBI LR, BRSVEAEF,

A
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> e
- ERFHBE 51T, R BEME;

- NFREBRILFESHIE GIR) , AREL

HiE. AE. BRI
> 855

« B IHBHIBESIE;
s VI IEHEARAE, —REDBUEL.
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&R (RAEERER)

> BB
WY S=c, c,...c., HHFc (i=1,2,...,n)
RNEANMRF, n AERKE, n>1. 83— MR

An+1KII B R EREG, &35 Mg SRV,
Vi, Vo s Voo

(@ Sy S )
REFEBEE: PR BT RIS,

)

A
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fRik: A/ R/ W — B B (A4 7)
fh/ R/ <=2 Wl —/&/ B 5=l (A4 8)
WAL R M R SWl —/ BRI
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fiAR -

>

(1) FHARAT /R vy, v ZIBIBSEF A <, vi>, X B
BN (k=1,2,...,n)

(2) BAR W= CiCiyy...cj (0<i<j<n) B—AM], WF RV, v; ZEIE

U

S A <Vig, V> iZlXTF\“ FRIR N W

(o=

|1 g} j+1

W=C;Cir1...C;

3) ERPEE(2), HBIRAFHARGHFI)~4.

(4) NF=ERI A BT, GRS ERIE I (R B K)EN
RETHGER

A
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* MBS BNTERAEUX Y, BERAER 2K, &
B A K% H &5 Rk = N BIRRHE;

© FEREBRANIZH KSR ESEE AR, K

RE e S

Al BB SR N, R
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3. E T EEERAEMMAEE
> FrsEHA

B TR ATS, W= w,... .,
(1<k < n) B—FATRERI IS

W =argmax pW [S) | ¥ EESEEHEG.

B N Ammn

[’& Fak: (BREBEFLRE) #XL, £7F 56/153
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> LR :
» FEVIZRIERAE % KRR = BB T,
A DIREBR MY IERZE,

> S5

- BRERERER S MKE T I SE R RN R &£
YIZRIERI AN 5 SURA T T

s HEERK.

A



4. EFHMMBY 43R5 3%

>EZE\.LL|.&'

!l- 1.5 iR BaRIMAERTE

N T8 (B T)S FEAHMM  u BiEN; VI )E

FIEGAE & S, IR HIH

n>1. #A&EFF S, RS

. HMM H—ANRZS g

Vo

-

S, =argmax p(S,,

’ Ep;wl_l-l/\/

P31 S, =ww, -w,

751, AL o X
| Sc =CCy -+ Cpo
1)
B 6EEEH .
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> e
SRR B RNBE W E B, 7
U\ﬁ%ﬁl meﬁ’l_ﬁﬁgo

> S5

- R PR X UK T SR B R AU R &
YIZRIERL I AN 5 SURA LT IE

- AL E 2=, HEERK.

A



!l- 1.5 iR BaRIMAERTE

5. MFHNA (BT FiRE) MmManE i

(Character-based tagging )

>M S MTIUN v = (=5 = A = E ] 19“7?
FAN, BNFEME—NMFERFERERE S #EE
~Aﬁ%ﬁ:’mﬁﬂﬁ§(ﬂmm REFGNFEREIN
WAL: EE(B). HH (M) B (E)MEM R (S),
W4, GNNFHB—FREERHEDLL

HHBOERAFHINTA.

A



> VL -

BRI E

L EZMBET,

g75ﬂﬁﬁﬂﬁﬁ£¢§%

' P B R R 1]

FR G 18] R Bl ) &,  SCAS P ) 9] 3R 1R R B 3 7]
TSRS . FEEIMEE L,

A

14— B FHR Y-

syl

SE IR B F W R BIEEER,
FZHETH[EE T,

A

0l

DAAS I 1] 58 1R] 3R A

A

2006]

G5, MAHBIIRIR
B, RARHMRAL T 20 &
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6. RN A ZESXOAGENGS

REB 2

(Generative model):

TR B rvER

| H A
WSeq™ =argmax p(WSeq | c;')

WSeq

AR

= arg max p(WSeq)

¥ 3-gram:

A

WSeq

gl

p(Wy") = H p(w, [wy ™) = H p(w; [wi3)
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I 2 T B 20 5 K A X AR R

(Discriminative model):

P(t, [c/) = H P(t, | tlk_l1 C,) = H P(t, | Clk(jz2
k=1 k=1

Ci-2 Ck-1 Ck Cra1 Car

|

B,M, S E
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¢ —E B 53N EBRIEEE: -

>4 i (FFE)NIRE (Generative Model)

i o BWEME, q 2EE. WRXIp(o|q)#iTERE,
MRERABREE, REXBER: BABEMNHELRRE
ZEREEREAY, BRHERSTHEERN ., ERDHE
ALHFZHRERATGBHE . ZHE—RENLESR I F
#1 Bayes BB RZEAlZ k.

A
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ERTBENS MR, &

% [z BR[F) R R A SRR A .

® jﬁm y-BTJ:Fﬁ'_+E,J1|=| %
YR yEME S, RBEALUE

ZEEFFNRNRBEEE,

TH:

Bt 55 B2 3 o) @6 B U 51 3 2 2
HIEES )52, HEER
=

B 5T EE (missing data)

® FERS: FIMITHEIIELLBRES.
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!l- 1.5 g BEIMAEERTE

> F B (X 59)K$=E (Discriminative Model)
INRXT FABR(ERME) p(alo)ZEITEE, BUEHAH R
LRIt P AR BRERFZS TELANERLE, A
ZREANFERER, BEMATRNER, REHEBN

\l

A
i
gt
o
CH
N

e FRRR: FIRAFRHZE BT RE, KR
REFRRBIL AFER

® FEMA: ARNEBERIEEUREHFA .

® FERL: BB, REMPXRENEE, A,
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ETFRIXGBEEE R T B L IMA], 02T

A AR B BE 2 MK (R T VL Z A A BRI A 7 5

FZRRKFFRR . FHi, FTPDLEHERNNASSE

XK.

SEHEFE: BV RENENMNFEHC, 1], B,
w\[C, t], YERZETT, FIHIE nﬁﬂélﬁmé)_‘llﬁﬁt(/_:
FREARR).
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c, C, er e C, v e C.
[c,, B]:[C,, M]\ -+ [C, B] =+ -=3fcC,, S]
[c., SEPlC, B]% e, S] - ==[c,, B]
62 S5 -+ [y, E] =+ ey, M
C, EF=+ +++ oy, M] - ==[c,, E]

[E, B] [#, E] [+, B] [%l, E] [Z], S] [&, S] [, B] [&, E] -
P([c,t]7) ~ | [ P(lc.t; I [e,t]i)
=1

A



!l- 1.5 iR BaRIMAERTE

SMITEs ]
< ’;’%‘_Ei SIGHAN Bakeoff $EHIE ¥} (2005)
< AFiERL: dbR. EBPFHBE. FEEOC. K
< SR IEF R (P):

(1) EFH K 3-gram: P=89.8%

2) ZEFFK CRF: P=94.3%

(3) B& 5% 3-gram:  P=95.0%

JJ

K. Wang, C. Zong, and K. Su. Which is More Suitable for Chinese
Word Segmentation, the Generative Model or the Discriminative
Qne? In Proc. PACLIC-23. 3-5 Dec. 3-5, 2009, HK. pp. 827-834



!I- 1.5 iR BaRIMAERTE

> 538
® ZHEMMNA:

(1) T Z R T HBFZIBMKFXRIEITER;

2) HXTFXoEE, MERE (V) BREFNEEH.
® 55

LTI RS ETXER

o O —RETFFHXOAERNMSI:
() BMTFEF RN AE, XEIMEO0V) EFEIFHY
EM; QHEMTERERR, BS5IEE ZHFFIE.

A



375&%Eﬁﬁﬁ£¢§%

CEERIE2: MEXBAMGESAER

Score(t,) = arxlog(P([c, ], |[c. tIE 1)) + L - a) xlog(P(t, |ci2)
(0.0 <1.0)

[ Generative score } [ Discriminative score

o XHEMEIA
KNGS TETFFHERERMETFHR SR
BRI .

g



1.5 iR BaRIMAERTE

> eI
7Bl . 2005 ££ SIGHAN Bakeoff iEX}, BUDEBMIFRE

Joint model performance on Development sets
0. 9900
—— AS

0. 9800 TS
0.0600 | o gAY re ey

0. 9500 v —— JISR

0. 9400 el

0. 9300

F—score

— PKU

Q- Q- Q- Q- Q- Q Q- Q- Q

AW



1.5 g BElMAEERTE

Corpus Model R P F Roov Ry
Generative 0.958 0.938 0.948 0.518 0.978
AS Discriminative 0.955 0.946 0.951 0.707 0.967
Joint 0.962 0.950 Q956 0.679 0.975
Generative 0.951 0.937 0.944 0.609 0.978
CITYU Discriminative 0.941 0.944 0.942 0.708 0.959
Joint 0.957 | 0951 [C0.954 ) 0691 | 0.979
Generative 0.974 0.967 0.970 0.561 0.985
MSR Discriminative 0.957 0.962 0.960 0.719 0.964
Joint 0.974 0.971 @972 0.659 0.983
PKU Generative 0.929 0.933 0.931 0.435 0.959
unconverted | Discriminative 0.922 0.941 0.932 0.620 0.941
(ucvt.) case | yoint 0935 | 0946 (C0.941 ) 0561 | 0.958
R FARK: (ARBETRE) L, F7¥ 73/153



1.5 & 8319

REREE

Corpus Model R Roov Ry
PKU Generative 0.952 0.951 0.952 0.503 0.968
converted Discriminative 0.940 0.951 0.946 0.685 0.949
(cvt)case | yoint 0954 | 0958 |C0.956 ) 0.616 | 0.966

Generative 0.953 0.946 0.950 0.511 0.973
Overall Discriminative 0.944 0.950 0.947 0.680 0.956

Joint 0957 | 0955 [C0.956 ) 0.633 | 0.971

A R TV IRE

SAEMEE: HXNEIREILXNER
R 14%

b 21%, b

B, fE

L5254

H: ‘(cvt.) case’ T8 ORI EEF

5:

B TECFED
RIS —3, © (ucvt.) case’ THRRFEH.

=X ITELS

[’k Fk: (BRETAE) #X, F7F

74/153



1.5 g BElMAEERTE

2010 CIPS-SIGHAN M &5 R .

Domain Mark |OOVRate| R P F1 Rooy Ry
Literature A 0.069 | 0.937 | 0937 | 0937 | 0.652 | 0.958
Computer B 0.152 | 0.941 | 0.940 | 0940 | 0757 | 0.974
Medicine C 0110 | 0.930 | 0917 | 0923 | 0.674 | 0.961
Finance D 0.087 | 0957 | 0.956 | 0.957 | 0813 | 0.971

5EIH:

1. K. Wang et al. A Character-Based Joint Model for Chinese Word
Segmentation. Proc. COLING 2010, Aug. 23-27, 2010, pp. 1173-1181
2. K. Wang et al. A Character-Based Joint Model for CIPS-SIGHAN Word

Segmentation Bakeoff 2010. Proc. CLP2010, 2010, pages 245-248

3. K. Wang et al. Integrating Generative and Discriminative Character-Based
Models for Chinese Word Segmentation. ACM TALIP, Vol. 11, No.2, 2012

[’k FaJk: (BARETRE) #X, £7% 75/153




!'_ 1.5 iR BaRIMAERTE

HEFF Urheen BB RIS IR S :

http://www.nlpr.i1a.ac.cn/cip/software.htm

& Hibmialm3E
> 2V hiE
> MG THETEILECAE S S R0 s
> MW FEESR T HEMES
> ZEEAHE

[’k Fk: (BRETAE) #X, F7F

76/153
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N4 (Ff

PNV D))

3 7.6 REFIFR 7!

& & £ (Named Entity, NE)

2. B HIW. BRmE

& H A FTA

BAVARTE .

A

| BE44)

=

= =N

BT IE RS

- HiA

HEML



!L 7.6 REFIFR 7!

¢ < THtH
® SEHRE (FPEHEKE) WEKIK 5544 1/,
Hor, i 34109, B 1990 14, 3% 144 />

o - [H H pi i Rk IR3E 737 4>, HAF, sk 729
1, B8 A

® IRIFEIRMTBEER 300 A ANZGTH, BRFI74T,
Horb, BfE o524, itk 234, 3005 ALFHH
WF40640 .  [E 303, 2002]

A



!L 7.6 REFIFR 7!

& PIHER AR RIME

v HERFRET, MR WERRE.
< R B4 AT B B PR TR — A«

< WA M4 5B 5 Gal) 7T MR S8 7 B g8
Blin, #EERONMETE. T OriE), 5K (&EiE), TEHE)E,

S AEEE 2, HKK, B, XE, iHR%E, &40
YA, . ﬁE m% =sl, & Bt A%,
i, BEXRE.

< SRZATH BB R RIS
Blin: (1) PLEEE B AE .
(2) AEE i E L BT T AR,

w—u

P

A



!l- 7.6 REFiA IR A

& P ERIAFTTE

> WA PEILES, DBREAMEER, F
HIBTERI LT

> THERTE i 44 HIBERR AL B S AH D ER Y
2k 42 BIE (threshold value), #3542 5%
ZE VP BRSO A8 i B0 I o s 7 ) ek 4
(ipvi

A



E 7.6 REFiA IR A

>THEBERAGTHE

w4 Cname = Xmym,, *

N=

L X Rk, mm,

ﬁ%%T@?ﬁ?ﬂ%?%? riill)z: P TIFAS:
TR BN 48 T HOE AR -

XFERE IR
X H BB

F(X)=

F(ml) —

mVE N 5 B T I IREL

m,HH R S IR

m,EN AR IR AR

F(m,) =
() M, IR S R



!'_ 7.6 REFiA IR A

FEB Cname H] BEAIES FINEZR G 1E -

b(Cnarme) - {F(X)xF(ml)xF(mz) A )
F(X)xF(m,) B 47 fe
> € BI1E
oG X T R4 W s /DB E -

) {F(X)x@F(ml)xF(mz» 541
FOOMINEM) s
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!'_ 7.6 REFiA IR A

.4

PR HIPPAT BR 2L -

AW ./

Xt T4 RE
=P

f =In P(Cname)

Ik IR X BT ZRE RS2 — R

A

A

=By B, ZIRAHIDUFE

R

m|




> 15

!l- 7.6 REFiA IR A

IMRBARR—NET, &L “OFRIIBEEE N

T 2407, MR ek .

> B e AR AZ L
OZEEEHEEILH AR R —RE, B R

5, BREBELEAENE, BEBERESR

!@Ewﬁ IPE N100%, WL KA FHE.

A




!l- 7.6 REFiA IR A

e L AHIN. HHLEHE

R—HRE, BER RN

wn, P, &, R\, ANF)BIRRRS, BE

g
N100%,

> BRI

/

IR

HE

A

R R AR, REBEEL KRR
W 442 B A S 2

IR FER 4
B 5 BB BB AE 142 AN ] e R B RAL
, %%[P%JE"L'J HER P REETELES

Al



!L 7.6 REFIFR 7!

& P ZIRAFEE

> EME

o HiZHEX, SR, MBEHIEX. (FEA
FOOLME A FD (1994) 4880261, AHIFEH
HJ—EoEE . HHE. N ES/DNHITERIZFR.

® ELSEIERI A BB E SR . QA4 fRIFR
2 R 5 AT @R R g REAME ,%ﬁl
FI—&R5r, MBAKEA—F.

A
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>EAKFIR
® EVHI A EIRFIRE

— MR 4RI MO PR A

® 7R A HE N
— RN FHAREN . 7 e N

—

A




>EAKFFE

A

® iRl

! 7.6 REFIFR 7!

® Eid V| ZriERHE I E

® Hi ATk
® F-FRA] AR

1H BT3B

o FFHH Nt — P e 4
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!L 7.6 REFIFR 7!

& P HLF A FREYIH A
> PICH R FREFI AR

® FHEAE: MIEA (BRI E G
{4417 | 25 7] | B & | 3h A} + 44 9]

ot !{ﬁfagz: “ BB+ 44

I (e A BHEE)

® LiF: HUAARIFEA, . K%, #B, B

%ﬁ]“ iA, /\

k-

-

m| ,U-Lﬂi“”ﬂ

) 447




!L 7.6 REFIFR 7!

>l TR A EY
o My, . I K%, HIKE
o A&, . FIIKE, Bk
o R, BWMIBIIRS, W: ALH, HER
E,A
® ffs, R EEFERNNNR, W: HMHD
R, DE#E
o HAFAMLES, W: HRBERKE

A



!L 7.6 REFIFR 7!

o XiNta., FlE., ALOFENMAIZFR, W: FEA
RGN ERFHINEEERE, PERAREZSS
o LiERHME, . BEEKE, INEAF, WK
f 52 B
o B, THEMAR, . EEBMHAT, ks
K

(i

A



!L 7.6 REFIFR 7!

>R FRIR A5 &

® X 2| —HLIFRIFA

® FRIEAH BLHL N 1 BB MR 4 R VE N B
2R EENE, BB RBIEENH

® 11 5 BT 52 BT 1] [RI LRSI FR R im] #4 R —
MEERINHZER, WHEFZ L 22 FR

® SiitiRAl

A



7.6 XS F1A1R A
& NER R HEEN FH SR AL ELEE

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 3/ Beijing; ZR %X/ Tokyo

# B A/ Cadbury

H 346 BT/ Inst. of Auto.

1b¥#g A [/ Beihai Park;

Jin#h k3£ [F] 44 ICaribbean Community

E B 55/ Starbucks;
S| #F/ Cambridge
% 5 sk / Model Coffee

5 2%/ Rebecca;
B 475/ 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

A



!L 7.6 REFIFR 7!

MNISTO3H BENLIEEL T 5004 4) FE4T B 3R, 83
MJFHI T 1120888 B R4 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%

R B 1R R 3 2.7%




!L 7.6 REFIFR 7!

> TIESL i B RS SR B A 4R

Egypt @\\@Iewsmn Station J %zoun]

SFHA G Y ikiE g, ESHE
LT FhEBCHA ]

0 R AE HHEER
B BUR
1996411 551999£

SESv:

*10}§{¢,

—

(AN ii o)
Mubarak }

A FAK: (ARETAE) #L, BTE

BSHLE

L AR

B

96/153



7.6 REFI1AR 5

BESE: mEXA %35 A
iy o
$iE&H L FRRHE G £
<~ > <>

NNTEE SHESF —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

S T
o B 8 8 % A
2\ S

R
O

\nix
Jiy

i, 11 |
O 48 O —

\nix
Jiy

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

[’& Fak: (BRETRE) #X, F7% 97/153




Chinese:

English:

Chinese:

English:

E 7.6 REFI1AR 5

O K XU R A 1R 9l 5 A0 R B R Sl i 5

bel han zhongyang tongxin  she
TE] 86 [TR] Camfs_ Ak
~ AN \
North| Korean | Central | News| Agency
] =l ERER B iR B iH 7<:‘
O Ik SR A T IE RO SR AR SR 2
kang sitanci  hu
FEITH K || W] LOC
Lake |\ Constance %
TR

[’& Fk: (BRETAE) #X, F7F

98/153



! 7.6 REFI1AR 5

EA G FRE:
<M H $7 RIPER>TE < % O B f#/PER> ) RC & & I
He said at a press conference in [Islamabad/LOC]:

[’k Fak: (aREFLAE) #XL, F7F 99/153



E 7.6 REFI1AR 5

B G —HBFRE

<BHEHi K

<CNE,,CType, >>,,S =2

5 /PER>I L& & I

He said at a p%ess conference in [Islamabad/LOC]:

RCNE/

= Jo
5@%:’1
= Jo
QE:M ﬁi

VRN
iy 22 o
iy 22 o

- EOPNCE

=gl

/)
fda

A FAK: (ARETAE) #L, BTE

100/153



7.6 REFI1AR 5

Mg —RHFRE.
<2 5 $i7 K] <CNE;,CType, >;,,S =2

5 /PER>I L& & I

:
[ENE.,EType, ], T =1

He said at a pfess conference In [Islama

RCNE/® ’
Ke
BE A HENE
N Islamabad
R In Islamabad
R H P RAE .
N Conference in Islamabad
Y= _
Islamabad :
@}ﬁﬁég o In Islamabad :
(AR I iy S A

ék?ﬁﬁz«éﬁﬁéﬁﬁ»ﬁx,%7ﬁ

101/153



<BHEHi K

He said at a pfess conference in [Islama

7.6 REFiA R Al

B G —HHFIRA:

<CNE,,CType, >>,,S =2

5 /PER>I L& & I

:
[ENE.,EType, ], T =1

K=min(S,T)=1 !

RCNE |, . R K

BE R Cartesian product RENE, ©
N ISlamabad

i In Islamabad
R H P RAE .
BE Rk Conference in Islamabad
T Islamabad :
fH 22 T o In Islamabad :
s Em e

[’k Fk: (BRETAE) #X, F7F

102/153



7.6 REFiA R Al

B G —HHFIRA:

<f2 2 Fj ;] <CNE, CType >;,,S =2

He said at a p%ess conference in [Islama

RCNE/®

4

5 /PER>I L& & I

:
[ENE.,EType, ], T =1

K=min(S,T)=1

A\ 4

BE i
2.

>

Cartesian product

RENE e

| "TSlamabad

(i B

25 {RCNE*

K
argmax | | [|score(RCNE
k=

{RCNE.. ,RENE

* <) K
RENE;, RType; |

<k>

,RENE,)

K
1
k=1

abad




7.6 REFI1AR 5

Models P (%) R (%) F (%)
Baseline 77.1(67.1) | 79.7 (69.8)| 78.4 (68.4)
Exp-1 (All-N-BiFactors) 77.7(73.5) | 79.9 (75.7) | 78.8 (74.6)
Exp-2 (Fully-JointModel) 83.7 (78.1) | 86.2 (80.7) | 84.9 (79.4)
Exp-3 (Weighted-Joint Model) | 85.9 (80.5) | 88.4 (83.0) | 87.1 (81.7)

BEIR:
Y. Chen, C. Zong and K. Su. A Joint Model to Simultaneously Identify and Align
Bilingual Named Entities. Computational Linguistics, 39(2): 229-266

* Y. Chen, C. Zong and K. Su. On Jointly Recognizing and Aligning Bilingual
Named Entities. Prof. ACL’2010, pp. 631-639

R FAk: (ARETAE) #X, H7¥ 104/153




!L 7.6 REFI1AR 5

¢ ETHZMEH 62 LR A7

& NER BIEFRFIANEAES, AN I AR5,
many to manyfJ X MR R .

[’k Fa&: (ARETRE) #X, F#7F 105/153



!I- 7.6 REFiA R 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] 3 L F A B A1 69 LSTME #, KRB
52 6 1E A M e, ]

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: /2 LSTM-CRFZ: A # sk £ 3F o SUF 84k 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, ZMHFIIFELESL;
@ LSTMEMLMSZ., 24 %. ASLIAEE,
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¢ M lmEY o)
1 4 (part-of-speech, POS)#5iE (tagging) i R B AL 5% 2

!l- 1.7 a4 ARE R

H R

SRS

QI X . A

A —FERIES T, W HERRE

AR, Bl.

> EFIET

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

% Brown &8l

ERIGETE, 55% HIRGERKR. DUEFER

FFRRIARE, (BURDGE/NFERD KRG 225%.

A




2) AE. HE, HEXZEAHET, W:

A

L

W 17 e

>
(1) BEEAR, -

(hao4, Zidl)”
XN NAT 2 EBGET, W BN

B F41)s A(ﬁ%’@?\ ZfA])”

FIRMMAR ST

=2 3 RGBT .

11
=

(

“ff(hao3, JERIH). #F

FS



!l- 1.7 a4 ARE R

() AFHAE X HIF#RN, . “HB(ZFIESE
W)’ “HE (A EENE)”
1M FRBEEZT, WEENZHEIFLRERE.
(4) LRBHIAS, . “4T(xing2, FiE/FEAA;

hang?2, %ﬁl/ﬁw)

A ES AT ANE, MERTTEE R
PERAE R4 TIE B AL .

A



!l- 1.7 a4 ARE R

¢ tRE SRR E RN
AEESF

5 AR E 5 A3 A o E] PR AR 0 2 SRAE X 2

—ﬁﬁﬂ

1, 1A

%B“ﬁﬁ#ﬁﬁwﬁ'ﬁﬁﬁﬁt By, A] 2

R A FELLAEB.

RN AT B 43 RAR R RF

: I RBUBEH




!L 1.7 a4 ARE R

> UPenn Treebank BYiRM4ERFERREREN -
® T {kE 1 (recoverability): MAFY

ECEAE B T A48 B REX 20 AN ] 1A

® — 3t (consistency): ThEEtH
_Ays

® ABHFiE(indeterminacy): N T BEAFRE

=]

HE R & TR R ERERE

7] ) 77

SER

2]
7

W

d, o

HZ MR (FRT—2&4eRBEID -

L.

<
W iZ & T [

HE TR B R

BN

BT

—[Marcus et al., 1993]

LA



!l- 1.7 a4 ARE R

> UPenn Treebank BYiR)ME4RFE

® 33328

® NN 4474~

VAR] 1

A7 AEREEHTA. W E

NR
B

Z 3518

BiE. M &5, &4,

N4 iF . NT B a4

VC“&” . VE

iz . AD



> :ltj(i'l'gln =]

!l- 1.7 a4 ARE R

FHS RIS RRE SR

® 26/MFEA A2
£ 106 7MCHS .

Z(n)~ BFIE]TA] ()

SN, 7407 A, i T3t

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

(@~ XHFD). R 3FV). R (). REFF(2)-

Eﬂiﬂ(d) ) ﬁi’ﬁj(p) >

M (0)s FIE()-

ZEiF (). Bhia(u). BSHEY). DA (e)
JHEWD. FFRG) BrERS(h). 5
FEREFEX) FREFSW),
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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

A



!L 7.8 1R E

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

A



!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
® F415 3% 2817)1H HI &

A



(1)

(2)I7

FrF A N

!L 7.8 1R E

W T ARRERN/NV DOMBEN, JEFHZE).

A 584 5 R

m: —MFH A AREZ—RBIE S (A1, JEHEE).

—WHEHE(N/V )R —R

X 531) ] 4 A 9 U (IX

3)

W IXIRARBICERE, JEFHR) FE(VIN ?2) T,

X 7] H BB E

2% (N/V ?2)e

BB i)

(4) MEAL T AR RN (F LB 50 R se B & B i 44 17])

.

Ih'rlll

K (MEZTEAR)D) KR (N/V?)
EX (MRZEER) W (N/V?)

[’k Fk: (AREFTRAE) #HL, £7F
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!L 7.8 1R E

R e VAR 2 s

(1) AWK (- JFg) A

(2)

o }?é\_:ﬁt jﬁ%%’ %‘Jﬂﬂ?ﬂi, ﬁml‘}:lh, cos
- ﬁﬁﬁ' _‘F-I‘}:IL’ —“YK:{K’ —BlH, ...
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7.9 1A SR M FRE R AR K F

corpora Characters | Tokens |Word Types| TTR | OOV Rate
Literature 50,637 35.73 6.364 0.18 0.069
Test C‘ompqter 53,382 35.319 4,150 0.12 0.152
Simplified I\{?dn:me 50.9{_39 31.490 5 .0?6 0. 1-1? 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
R FAK: (ARETRE) #X, H7% 133/153
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7.9 1A SR MEFRE R AR IKF

> 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 33028 0914 0.803 0.853 0.087 0.233 0.979
Tradition L 36378 0.863 0.788 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)

ERNZE LRESR, FIRASRKSIRGEMNKER
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> MEREARIL

Corpus Word Count R P F OOV Roov Ry
L 35736 0986 | 0.99 0.988 0.069 | 0.996 0.985
Simplifed | C 35319 0991 | 0.993 0.992 0.152 | 0.99 0.991

Chinese | M 31490 0.989 | 0.991 0.99 0.11 0.98 0.99
F 3302 0994 | 0.995 0.994 0.087 | 0.995 0.994
» L 36378 0.981 | 0.988 0.985 0.094 | 0.998 0.979
Tradition , "
ol C 43499 0.988 | 0.991 0.99 0.094 | 0.996 0.987
C‘11;11ese M 43458 0.984 | 0.989 0.986 0.075 | 0.992 0.983

F 47144 0981 | 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)

£ RS A%, FIASKMERENINRER.
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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 IKF

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)
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7.9 1A SR MEFRE R AR IKF

bakeoff | corpus characters 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

096 | 0.96

0.847

0.971

L

0.094

S10

0.942

0.942 | 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

0.916 | 0.91

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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® 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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710 T—X R 51 FR AR

® 73-iA] P RE -
SR E ERE (%) | BOFR(%) | 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+ 5 AbH) |  90.52 90.73 90.62

CWS: Chinese word segmentation based on ME model
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