2T % D EBENBIHRIGEIRSGHE
FWE ' THES> WEL> B AR
1. BRI B 210097 2. FRUMHAZETHENBI S SRR B 210097
3 VIS BEEERFEER TEMF T BER 210097
E-mail: ytsr0070030749@126.com
B OB ASCEEMT T EUGE R S SOT A, SR T SRR, B T R B ARG AE SUT
R4 MBI, RS RSONSIERER b, RANBE I, HEENINME, AN
F ) NaiveBayes. RFR_SUM. BAMILIR CRF SR, b “¥7. “f0”, “T”. “5”, ‘B SEHA#TT
AR, BERASSERME, IR T REEN, SEEY., BAEEU =R RN S IGER Y
BRI . RS BIT PR P AT T 84, 10%, SCIRGIRRAN, 220 At T YRR LB ER BT
KR PUAERLIE HRIGE: W AR

The Ancient Chinese Word Sense Disambiguation

Based on Ensembles of Classifiers
YU Lili' DING Dexin*® QU Weiguang™ CHEN Xiaohe' SHI Min'
1. School of Chinese Language and Literature, Nanjing Normal University, Nanjing 210097,
2. School of Computer Science and Technology, Nanjing Normal University, Nanjing 210097,
3. The Research Center of Information Security and Confidentiality Technology of Jiangsu Province, Nanjing 210097

E-mail: ytsr0070030749@126.com
Abstract: This paper firstly analyzes the ancient Chinese word sense and characteristic, inspects the difficulty ofthe

ancient Chinese word sense disambiguation (WSD), and definites the principles and methods that should be followed by
sense discrimination for Chinese language processing. Then basing on the existing theory and methods, we make use of
methods of machine learning, choose the appropriate characteristic, use the high efficiency NaiveBayes,RFR_SUM model,
the Condition Random Field as well as the Maximum Entropy model etc, then we test 5 Chinese high frequency words like
P ST B A8, [ ete. At last, we use 3 combining strategies of ensembles of classifiers and study the application of
product, average, max in the ancient Chinese WSD. Of the experiment, the best average F-score achieved 84.10%, which
indicates the method of ensembles of classifiers is effective to the ancient Chinese word sense disambiguation.

Keywords: Chinese information processing, the ancient Chinese, word sense disambiguation, ensemble of classifiers.
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1 HAPGE R XIH B RIXE <

“BETERSNR” RERIEAILERENE A, AFEANTD, EEEER E
e —FEAEERE. K aARGEE GRS EEE:

() EABEF—HE NRSEE. ERADGET R ARKERRENEN, SR0GES
HER—MEARETE, MATIARARKNAR. MEAXENGST . BRFENFE, EEEH
HEERNHXARER. QRWRENES, FEEENITFHRESHIARIANES R, &1
PURRICAE AR AE KNBEMES IR P A KRB EMFENE N, BHAEHENTRE
F, EIRKETXEAAAGEESRREEXAE Y, AMEERE R, (3)E RNV EE
BB . WICE R —EARERSCIRE, BEESOUB R KT —ErraiC R X
. FEHADET, &E. BEARES). BehAESRE—BEAE; hd. BEERRELES
HRLEE RAHE, ZthEE R BB HERE @ e BB URRX R (4) BARNE
AR A EUAVEET G R DR B BT RE MR A AV ZE R R AT e % e SR = SRR
RBSCABHTIE. T AOUEERRE TH AR, BRI RS, JIZRERMEEARR.

A, BRTES THSEZKIPO SUE SRR S, MmN, FIORSiEfeg, LR
FEETHRIGE S GEERIBHR. B i RUGERIE SIH B AR LB G, HERIINE
MAT, WAER, R\EGTADOET A, SHEERIEF TRE & S RUGEE SGE BT,

2 T ) 7] LR S SCIRRR 73 TR U AR FE R R

DGR P AR S HON B SR, £ XA A 14. 8%9. AT (BMERE) Atk
HATH, KBRS (GEREAERAR) (LUFERR “CRas)” ) MRS, M7 T 7R
FRIRT 150 ANEAE B IR LR 1) - Horh, 8SGEUE 10%, BR—ETHZRMERE,
N F R, CRVIRY YR & ZI0AAT 0% %, MEXRNMIES, HPET 3-8
A BHIEE BT 52%, X EABGERDSGEBER T T ERAEK,

I 1 2-7 8-10 11-16

WA 15 98 27 10

R 10% 65. 33% 18% 6. 67%
#1 ISR

EAMBRRE R R MEMLERE, FILABINERT “#7. “&”. “@”, “E
“B” RS SGAEASERX & . HRES R RAAERIHTSOR, B SEnia R
ABRNIHEBES

HAVE, ORI ERELEBGR. BMAF SO0 G —tnE, REHE
THSIEE A R LI B AN RIS R SEFR_E, S ME R IR £ D H AR B AR FEE,
KR SN REARE, MREERE RS, AN SCEER T ENE B EE AR
THKE, BEAdTHMH BARE. £TH, BAWES G SORITT % RARE R R BRI
R SRR, ZEEEAFWLEER LR P HE. BHEE TR BAEN XX S, EREEE R E
PR XX A BT, BAT R A (QUEKIAHR) PATESE, KiEEEH
SERFEIRERAE BRI SE AT, X BARAK LIREHT TEX40E, sk, Sa5h. 84
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4. EEBEEMTHEL: (1) ATATH: RIBAENEE, B8 GHENEOA) 7T LU E R
) B AR B SO, BN SURK S FRE RERLRE “m&it” Y. @ Rt AEH BRE
RS, FNERE SRR RIS TENTE, ERSCARRM ST T,
(3) KHItE: SORZ RZEEFREMTE, RN EREES, FIEXIN B[R EERAAERE.
(1) AN REFE VAN E5E8IHNEFHRENTME—E, AT, BRTRERE.
(5) ErxftE: XA LMBRALGI 4R BV EMTE R ROGERS B, WROHEFR
WIS OEARH SRS S, n ERREN, EAERIE ORFRER RRTarE. argfEtt
PLR BB, BAT BARaREA I T TEEN, AEFR SO R 2:

# g % #® 3 i
ST 8 8 3 8 4

#2  EANIARSG

3 JrRARHIMESE

Bl ESOESCEREELESE: OETHRMRTE: SR BOUERRETHBE.
Q) ETIERIERGHETE: RSN B SUFRENE, BBHC LT ERER.
—fRIE , A MU R R S S — R RFRYE, TR SRR e R T —EEEE,
RS BERSuH, X S AASUER REGERI 2R, 7 OB R AR . &
CKADRBENF AT, FEERIEER LT T ERINR. B8 2ISHEmRME
A, MERFHKELIANDRSRANE, RO RES M, REHRIGEASEERIZER.

3. 1 B HEFR R I

ST HATE R B IR R IRAE T W FEEE ). (1) BB H IS,
Hoyat BN BH SR . B VR B AN R 4 R B TR, B 2S8R
FEROSER. (2) BARBIMERRES. BORBNEIRERSARLIN—ES, WTaX
WEAES TS, FERBERESXBHHMEES, BUHULEMEERFMER. K305
RIS ELTIR T WEREER, B ENATERESHENSTEST, MR B
SRR BSHOIE ;T B MERAREE F /N FHHIE, IR BT 7540424 SO ERIAniR,
HAERER, EA TERMARMHBEER.

3. 2 EFEHI SRR R H A

(1) #b3% IUrHR (NaiveBayes)7 3525 NaiveBayes HiERFET NI R AR —Frak
8k, CUNEE A ER, 2P CAARBENSFERAER T EERERL
532751 . EFRE A SemEval-2007 HF SO FEEERAEEAES(SE_CE)Y, 6 M BR R4
A 2 MER T NaiveBayes 4325880, 7EiR OHE AR T1RIFHMERE.

(2)RFR_SUM 43 2H%Y. phoE SR AR RIS, IR ST T, (R
MU T EEP AR, T %R T EE P HIREEARN TR MERRa AT t, F
AERHEAR ORI AN THIRTEE P W INaE S EE R, RN XS TEENAE, BiE
AR, B, B TiESE RITE R, Bt m o,
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(3) BIHIEY: B iR T — Pl &AL F SR P A B 7 — IR AMERIERY, Sk BAR R YT
FREEEAMEALEE, LUE RS A SRR ERF AR, BARA Thang Le 8+
BRISEETAS, FEHhbR http:/homepages.inf.ed.ac.uk/s0450736/maxent_toolkit.html.

(4) CRF 4387, £A4BEH1IZ 'Y (Conditional Random Fields) B—ANEA BRI & (W
B £ M ERET A GR0) PSRN ERD, FhEKAEFICRE, A7
RRFFUTER S, /AR, A SR R SR TR AR E . A
LHRAT TakuKudo 45 ) T HE A “CRF+0.50 7 #E4T Yl Sx FO Rk, F & #h ik -
http://crfpp.sourceforge.net.

3.3 AT

TERRE IR R T, RERIEF MRS MR IR, WTLLEERS
MRS vk, TAEH LR S, SO NG 0 FREERUEN, RN, (.
BAE. BAME. SHBER. FIERES, ATRASGER UEBERRTRT, MREE, #]
ST RFHERER, ERT =MEIFRIESGEN: AV, FEENP). BREMax)
BHTERARER . R EEREES, SRENIT: WiFE w B m N, -, Wy, W)
FFE R DARBIDIEER £G=1,.. ,R), P fFRIRIYHRARXIA SR RIRIEER, P(W)Fonia X

KAIRSCRIER. W AR TEA KR 7 = argmax Pw, | £, f,) 5 RS IE,
FAFISL, BN AXSHESTHE: P V]A'/ = argmax[P(wj)]‘(R"’ﬁ P(wj. | £)5

Max: p = Y . Av: 1 & ;
W =argmax[max P(w, | f)]> W = arg max[?z P(w, | /)1’
J. i=1

4 SEou Kot

4.1 KK

KIAER (FKEAR) BRMEASKEERL 420 7%, ZEHCedm-afating. 5&
FF NaiveBayes 73245 RFR_SUM AR BAHFIEAL. CRF BREL HIMIK, AR/EPHER I ERN
FIEIEM . BAEIEN =P SR AT RN IR AR R B TR SRS . SCIRRT, R 70%RIBIA01E RV
25, KT 30MEAFRINK, B 3(51-S8 REEH AN X720

3@ | S1 | S2 | S3 |S4(S5|S6| S7 | S8 | HAJ% | Baseline (%)
wm| 13 | 179 22 | 8 | 6 | 5 |334|56| 623 53.19
#% | 34 | 367 |57 | 4|10]36] 11 | 9| 528 69. 62
| 162 | 101 | 157 420 38.89
| 11| 3 | 4 |24| 3|38 87 [17| 187 47.27
| 8 [311| 4 |21 344 91.18

%3 £ UTENEESHER
7 Baseline JyiA] 4 EREN & =y A0 L T A IARVE IEFEEE . IX LR KT Baseline 4 60. 10%.
A SOHA I B TR F ER PR, BEEUR FE, HEARF.
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IEFER (P)=IERSRENMUANER B HE; BIER Q) =EFREN /IS
F f=2%P*R/ (P+R), 39 F (a1 E H B9 AR .

4.2 SEIEE R

(1)NaiveBayes St8: FATILIETFICE A | BETE. @ik, 1A SIaMER3ELL R BARHE
N, TR, EREET, FERE SGIEEE, EiHIERE P MEEIRR
RIS EHHE, BULERR. HE%R, FEER, SRPRIIEFE. LT RFR_SM. SARAHE
RIE, HIRREERWE S,

(2)RFR_SIM 5% 7ESETHESCRFTERIATEERREEN, RIBEE T HOFRRES
EFFAREERAD, BEARAREAR, RTRAHIR. RIGEFOAIN 4, BEFAK
FRPE B I B AR INAIESR S 5 A : 4434 2. 1o HBA AR S R PR S i RO R A 1. 43%.

(3) BKMESEEe: WANER BAAAT AN, ETF3CAE. At RER SRR3R
R, BE D L BEEM 1 HRIREALE] 5, IAREHEVE N 10 HRiEH 5 ZR4LE) 50, AN
TR, BALRAIHRE N 1, IBRECH 15 1Y, WA F ERS.

(4) CRF 5£56: AT IXHERE X token: AE 37, AR WM. #7id. HFRICHIENE:
X FAT IR BARASMHEARR, AREAR X X T BARE, fREAE Y. FIAEARARN LT
HIAIFE A RTERNATERIIEEL. At SRR R TS IR R E, BRSO TSR
¥o JETXEAKN2H, AAGSRME 4

1] IEHAE BEE F{E
i 87.03 85. 64 86. 33
w 87.01 84. 81 85. 90
® 67. 86 60. 32 63. 87
5 79. 17 69. 09 73.79
i 96. 00 94. 12 95. 05
5 84.31 80. 29 82. 25
F4 CRFEHRER

(5) RALEE KA HT: 72 FHM BRI/ ITIRAERS b, T T =FENIRIE RS,
ESEOEEMER, MERSERERIT THE, AKS5:
1d NB | RFR_SUM | CRF | Maxent | Pr Av Max
an 84.57 | 85.64 | 86.33 | 90.43 | 90.96 | 92.55 | 91. 49
o 83.54 | 85.44 | 85.90 | 82.91 | 83.54 | 84.18 | 84.81
* 55.56 | 64.29 | 63.87 | 63.49 | 63.49 | 64.29 | 64. 29
= 76.36 | 60.00 | 73.79 | 70.91 | 81.82 | 80.00 | 67.27
] 92.16 | 91.18 | 95.05 | 95.10 | 95.10 | 95. 10 | 96. 08
EF{E | 79.01 | 79.97 | 82.25| 82.19 | 83.47 | 84.10 | 82.99
F5 HERSRNBREAERILER
IR 5 AL () =RE&ERERT, “@”. “i57. “B” EREENERINTE S
K85, ERAMREIUE: T W7 HEMNERTERZH CRF EABRIN. Q) TAERNERFEE
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REERZER, FHRRamENEHES N HEENER> TEENER >R EEN.

XTESIEER S, CRF XN TH 53K uBR I ERIFHRER, ETEAT CRF B RABEREKE
BERBMASHRHEN RS, EEREHT2RA—, #MREEIE. RAMEAT MERHE
FRE, BTEHS T AEEH TR LR REEEHN&EINE BrtiiritmzE
B, BTLAF {EREHET CRF AL, RFR_SUM AEEITEFFRITAERAIM T AMES T, RINAEMESE
B8, MEUS TREFRRE. ot RREAEREFERERAN LI TYER, FEEEL
EMHEREER, METEERE MR ESERE LR, SEEREN TR, TidF
F CRF BRGE R BRI R, & MesE 1 5L 2 R REIF

B3 5 AT, R KB B RIIIER A SRR E RS, BE-FHSERREE 82%LL
B TR AE . R MERRRBIR D BB NRE, IR THIIMERER 226
FEMN, ERIMERTEXFANETS BT Hk: 8—MERERS RN RN Ak X
THERENIR, TR USRI e #7850 M A B AE BHHAE, INEMR. 138, At R H 2350
%, RIXEFHE— RIS H T AN RSN, Mg WnTEEE, EmxsFAE
AR TIOES, BUOBRASEBRIIRE, BT HENER.

FAXHEBEM T EEEMER, AL FERRESRIGED T A, DERREERIE HE
W77, SARIESUHBHBEAMMIuE R R AREER, FERINAWKRERRS. T—PITEE
BH: (D) BUtSEmER, TSI R A R 28 ORI THERME R, KB &
TEFROERREL, USRS REBE: (2 Br— MR ERE X 3T 4,
DATFEX BB 2 i ARBGETANE TSRS, (3) BT 2 iaM & G Mk, BT
RIS ROEIERB R, XEGRBIIN T —ETE.
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