EF AL BB AR R R

ZirAh RS
FHERF R BMEEBAERK LR ETENR 5 AT

BT EALR U 100084

E-mail: jsp07@mails. tsinghua.edu.cn
HWE: TR, BEENSESMTHRE S SETHA. ETENTERAESEANERITE. RN, dPsm
WIRERETY, R ASRNERERERE, RAEREPHAE TIESK. RAHRE T —FHEFHNA
GevH i HEAMAAAEANE T, (ERET R — A B S MARME AR B T VI SR AARED, I T
BERSEREESFIL. TRERERN, BMNGETRESAERELEAMAE AN RS RENETF
AR A HMM B R . BAEROXFEN A EEA8 B O S8 ERS .
K HOWISSEEERS, HESE, Bdatting Baa0a

Study on Japanese Word Segmentation and POS Tagging Based

on Rules and Statistics
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Abstract: Like that of Chinese, Japanese morphological analysis starts with word segmentation. Word-based approach is
the mamsﬁeam on Japanese word segmentation. Meanwhile, according to the study on Chinese, POS tagging results are
helpful to the correctness of word segmentation. This conclusion is also substantiated on Japanese. We propose a Japanese
word segmentation and POS tagging approach based on rules and stafistics, which uses a single perceptron based joint word
segmentation and POS tagging algorithm for training and decoding, and is added with the features of adjacency attribute.
The experiment shows that the new approach is better performed than the hybrid character and word based HMM
algorithm. We have already applied this approach into our Japanese-Chinese machine translation system.

Keywords: Japanese-Chinese machine translation system, Japanese word segmentation, Japanese POS tagging, joint word
segmentation
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BASZT ARG B B HAFRAAREST T, BE T — MR E S0 W ERE R ET
ARG B SRR AR B,

HEMAMRARTER L BEARE SV SEERSNEZARES, EVSHIERS
RIS —MEER, ERIERRIRARERE Bm T HIAEELE AR, ssh, Bigmafna it ng
W NAT BENEM BRES AERNEST . Bk, BES AN R AAEE
EHR Y. P, BEREREZ BRE BN RAT, Bk RiEmEs it ass T am
FETERE AR

STFHEMERE, IEERRH TRSE%, 05 aMMPP, ME CREs™. sh3rsmaliE
BRI RAFIRIN —2STFURE, RTTRAFARE R T, B S FAnE BIPsE BM/E/SH
RSELIAEISY. KT, EBBEMAD, EHTEHNEIAREFNERY, X_BT HERE
FAXTBC, MFANENE DBV, EEAGEREUES L T UHE. @Rk, ZETRRKMA
BEEE, IMERRALE, HEEkE 80%LI ERIEME., shih, HMAATRITRAHAM .
WBEKRE. AEARRFREARIMIR, KEARFIAHMELEREN. NTREROOV)E, &K
(TR LUEE EURE P F AR TR, Bk, —RETRMNSREERA T BE
SRR EA I

A7, EEKNSAMEAMTRETERR NS REATHIIT, TR TRERRAE. &
R, REWREAEZ M FE A& T, SBirel, BENTETRRMATHIETR
A RE ERIEEE T —ERRE. —

AR T —FET RSB BB HARE A RE %, FIRRRPRKREE, I
FRA T BA AR RER 7% BATRA T ET 2 —Bamas o E Pl IR s T AT
YIZRAERS. BRI EESRRGEKANRET FAERHMERBS HMM 83, SBRAER
R FRTTER ERB L A TR HRCR . RAOTE LI IR REIBA IR B D 2888
ARG+,

2 EEFHNG FE A AR A AT

FATK HES AR e RET RN ERBELER N . BTN TERARFER
SR BT LB S A BT EE, MR B A s, SRR,

2.1 HEEEFE

MRS, HEMREREEEENSRER, A, BEXAES —WERTHXES,
TRRREARE S, N HHTRENEBAESTEEEENE .. BT E30PREY, HiEEEy
FHRKEERTHICAELUS, AEEEERE I T —LHE:

1) BiEKERNAEE Bshia fRE R MAEE A P RS, FIBHAMB AR ERIR
BIXHAE T PIERE R R EE.

H& Bhial(particle) 1 Bhahia (auxiliary verb) o] AGTHR A MY E1a], MiBEETHEE LRI HBhiA
thien, (HRBEERES TP XHHEE. REENE, WERAZHFRE4AM. BESRE
=PhEARAY, R4 (hiragana). F B4 (katakana) FIYX . WFHE A TLE, ARFEHENX
%, WEARGF=EDFFNAEIRERS . FBE AT, BIEbEaRARE.
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M HREZ—HRE 50 247, B ZFaETamatT, TEEENE AT HEEL HiliE
KERE, WELFANNSENEE. Bk, £RENREITT, BEREE ST
(lexicalized), BMAREASEAHAIAMSLUFERAERY,
2) BiEENA. AR, RAShARBENARERE.

XITRTXEAAAE, HEBESERAESRFE . THREXEEEDTFRAR RS
1EM, XEESE. BRE. RRE. K%, BEk. wd. #EREIRNERE.

HEERTERSZMBEMERR. Flt, EAYRIEESERET. KMMEANTL
B — L AEE AMEARIE SR, B, SRR SRR MR R R LEN. T
IR RBERR AR MASHERAR, AT 2.2 75,
3) BT SERETHREIIUT, ATURERE, HERSNEFE LA,

BT IEE—RETOTHRE, BEDFFRIEMBRREHEEIIUE. X MSHEELH
MATaEST, BHAS—ATTE G T BrRRBIShEx TR R EE .

2.2 SiEEH

AR EEE B n-gram BESRFORELE n MARERMEZ [BRA M. SR, (UE
FAIMER n-gram BRIFIRRE DA R, AN RERIAE RAREEMR . ME 1 CRFs FUIHRRR T
EANEE, BEEIANSFEZRE. ATESRRHMERNR, ST THEERNES. Flan, EP3GaiEs
Ve, FRRSER R M AR,

R, ZEREAESTTT, (MUUKERMER n-gram BRI EAER .. X FRAEBHNERE,
—EEM IR, Blinshia. FERGA. ERSNAMBSTARERERE, \&. HagEmass
PAAEERA] DR A 4R B R ISR A

BNHRESARER R RE T RN TAMERM. AEREFERBESENERPS
BEEHSRM—ER KRN BB HARaE 2 Al feRI4AR A S HFN . ST FEMaE, #fsE—1

BN — BB X TERR MESHIAE, E—MESER AR —MrE4T
EEHMEARE TIXBMAEZ RRLERERE, SMHERRERRFR XM ILEREERN. 8]
HISREER T, AATERBHEMAAEEEFFES 50 102 FhF1 99 Fh. i, ERAIFRAHHH
IXFERIA]SR

f 8 6
11 66

RN B ESERENMASERIEN A 8RR TRNS HE")M 6(RERILNG Hi7™),
“H DB ERIER AR RSB 11(RRIRNB A0 66(AFRISF9 4 8h%K
7). RIS EENE 8 M9 AR 66 MARTENERTAE, W T HAH
— AT RERRE TR

TIEEREF Gk BT, AT UEE IR A S M SEORTATLRAN .
FARERBEEA TN T M AT S AR SRS IR L, Bl AESRIRBAF R MR
PRESR, RN XA SERTEE. |

2.3 AR
el MER AR B 42 TR FRANIAI S 18 SR A ML R A B, AL
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727 J. BEERTEEEAS LS, BRRTIEERRME. ZSRBEENASERRE. XT3
. HRE. BASAMSSRX L ERENEE, RIRE—AShaEsmas, BdEH
FRWEN, SREPrATERERRE. FI PR

b 56 9 Hih ‘

FORERT b &= BRIRRFE b 1= 7, HAMBEBENASEREES BN 56(FRRTEMS K
$R a-nal”yf 9EFTRILV] BEE™).

3 T Hvt i) HiE A A AR 5

BTETHURITER BB EF A S EFENE RO A S EMEETRE, S55T
Gt MR RN R BRI, BAVER TEFLH R g

3.1 BRANSREE

AR EE R R HMM A TRV G —F 5. 'BR CRFs f—FEES, #HA
AN CRFs 25BIH0tEAE . P58 N A S AR OIS oA A4y

BRE—MITF x, EIEMBAMEMARNELSR F(x) = argmax gy, (score(y)) - H
H GENG)RFHTHWATEAE, score(y)=D()-a, O(y)eR’ By WARISENE, d £
FESE, o BERNENNNSE. BaBNYISEEmE 1 Fir.

WA VIGEX,Y)
¥ist: a=0
Hik:

Fort=1.T,i=1.N
Wz, =arg ma}i_y:GElV(xi)((D(y) -a)
MRz, %y, Wa=a+d(y)-0(z)
tﬁﬁﬂﬂ a

B 1 BansIgREE, RIES]

BAVR S AEEARE 5 IR P B AR AE AR B IR 1 Fom. 7EBEAR D, AR
BRIAER T ETFERIFE, MByE. Bighalfibs s SaEd T TiEiCA( 2.1 99), BEH
TAITERY n-gram FHE. BADLAIN T SRRBIECH 2.2 1) HHFE, BHT4EBHEMANER LR
EX—RIRFR, BEREIE RS R IEAA A SR

R 1 BB t=<p, L, w>, U1t 25 AR SR M IRHE
Hhp, L widlForiats, ZNEEYE. ASERBEMANEE (ERE).

EAMAR | Unigram | <p>
S <p, w>
REFIE: <w WKE, <EFR, <EFH, p>
<BFI>, <BFH, p>, <FHLED <P R p>

P FRABAETRE. AEE. UF BXFR. HFORA.
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Bigram | <p’,p>
wiECAL: <p’,p, w>
w ECH: <p’, p, w>

Trigram | <p”,p’,p>

MEEME Unigram | <I>, <>, <], >

Bigram <, I>
wiEi4k: <, w>
w iR CAk: <o, 1, w>

3.2 fi#hy

S0 3 TGN AR ) o SR TARRD AT LA A PR SR 2R (beam search)BE!, Tiny 58—
RRANESBA SHAREE AR, AT LUE A 2 EERIE R (multi-beam  search) A TAERD, M
R AERE RN B TR RS K SEERE T RS SRR EEREREN
—FREE Y, BRI RIRIAE, TR viterbi BHEE TR R ZAFE, THEE
AR

M, BHTERNPSHERET AL E R, FH viterbi BPAMEA[LUSKARMNAE, TEHE
BHANE, Hit, BAMER viterbi EHSRHMTEEE, REEBHEN:

score(p', p,r,lex) = max {score(p", p',r',lex") +uni(p,w)
PLr,wiex
+bi(p', p)+1ri(p", p', P)}

e, score(p', p,r,lex) REFPRENBRS, wRLHIAE, p”,p, p REES/MAENRML.

4w TEENCAE, lex=w; TN lex=NULL. Uni, bi f tri 7 HIFRRAFALE unigram, bigram F1
trigram FHERIE S

4 HE AR AR LA 45 R T

HAME AR VIZRERSR AL NEE AR HIOUEERE, BEACER S HiE MR
EREFE. BNNFERT M STEEAKBEEBERI, NEHTT HbE, RaHEE 46,730
B, A1F 114,228 A, B0 HIERBIER RIS ARSER—NIFER HiEMARS MeCab it
XER)IFRATRENES T, HHH 10475 AYIG4ERTE 3, FEVS AR, BATEH
B FRA—BHE ST A LIRS, FEERgEdE, FEEH 11,000 AaTES
YriEkl.

BATPRRIBERET T, 345 9,154 A1 BERTF, BAMGMAFIEFRE S EMA TR
EMERTHR . BIMFHAX LRERENER I HEMAMEERNERSE, LHERNESE
RETFARASFTY HMM Bk, ZEEF RIRRRRREFRIE, FRPHERRAAS
FiA, A TAERERZHN, SREH HMM XoHass RAnLat Ra i Tas. 01451

? http://mecab.sourceforge.net
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WA T SEREAAFIEEROLR DIBEAERINSTER RIS, HFRERGHT, &

Rk 2 Fios.
x2 LHER
S | SAHARRE
P R F | P R F
B4 BMM 97.18% | 97.85% | 9751% | 9324% | 9367% | 9345%
EAHR 9720% | 97.05% | 97.12% | 92.64% | 9247% | 92.55%
EABURATEREN | 9823% | 98.02% | 98.12% | 94.80% | 94.41% | 94.60%

SEREERRH, ERFHERERIEAT, BIFHRERETRENRS. FTLUEH,
XN TRERET HMM MEE, BTE T AERNNAIRE, TRSEER SRR
R F EEERTRE. AR TENEELRRGMEREREE TR AR, —F
H, A TERS, BESEEmTRA THAIG, ENGES ISR T e SERNARE
HFHIRR; H—HE, ANFESER, BTN TARBHEMRE, MBARAERBECE E N
EEFHIN. -

FES H AN ER S AR B T
B bk kaBe CHSTITY 5, GE: REEEFHMIELIEL)

SENIMHINESER: b2 PR XSHELC VIXCEMAS U TXNITHS V. T
HPiainEaERr: b5 £ A8« RENA v 358 <« #8iA 1 ¥id o 8 ©
WBIA 4TV 5 BhiE . BRA

5 SRREE

FCRY T —METRNASE ) B AR T, I BERET AR
B o R AMEE AR BB T I R AR

BAVBIAN T LBRBIHERIRHE, FEENEREEETRARE. BEBREED—FA TS
ERFAE, RAREMRE, BRAUUUEH T LA RROMEER, 83 TRIFNER, A
FHEE N GIRDIIZE MRS, TIRMSSEIEE—FRARIGEE, X/ MISEEEIFH
MR AR & BT R ER R AR,

L% EZRIHEATRENEREH—PHRE, FIERHE n-gram $HE, SEEFLKH
FRAFE. BAIRERBRAAPMEA T FAHFL, Lhrl, FRAFEA RN DR FARRAEE
#Hih. T ERFEREEIREBRIE T MAE SRR BRI TR .
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