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Resolving Combinational Ambiguity Based on Word
Frequency and Semantic Information
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1. School of Computer Science and Technology, Nanjing Normal University, Nanjing 210097;
2. Schoo] of Chinese Language and Literature, Nanjing Normal University, Nanjing 210097,
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Abstract: Combinational ambiguity is one of the vital issues in Chinese word segmentation. By mining relative frequency
information and semantic information of context, we establish the context calculation model. F irstly create the RFR_SUM
model, which is based on the sum of relative frequency ratio of words in context, and then use HowNet, the classification
method similar to the k-nearest neighbor to calculate semantic similarity respectively. And finally attempt to combine the
two models. 20 typical combinational ambiguity words are tested by using half year corpus of the 1998 "People’s Daily",
and the average F-score of the methods are 96.01%,93.42%,96.52%better than the often-used CRF and Maximum entropy
model,
Keywords: Chinese word segmentation, Combinational ambiguity, RFR_SUM, Semantic calculation
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PGB BE R BRE S LOBNER, EERNIFEREMET STTmEE. By
NEFHARRGMEENEERRY. B IS HRFEARSR . ER A&
Mo &5 AL, REMAENEHASETELTERE N, SRAEGRENONED. REHT
SERVEE SR B AT ARIEF B A BB A5 B LR A R B BT SUE B8P T Lo AE B X

‘HEWE: EXERMFESME (60773173); K 973 IME (2004CB318102); Ez#t#E &I E (07BYY050); LH4&E
HEHEETE (06]SBYY001) .
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HILERSRRR AN, AEEFEE S E T EEEPBEERESE T AEEMERY. &
SCOUTR A &R X5 5 B HITH AR RS .

2 JHR Y

2.1 RFR_SUM 4r25470

IRt T HRHASRE RS, SR B Y, R RS B S B XA
BFRYSE SGHAT AR . R LR T B A A RS, T B 58 T B8 v L BIIAREAERT
FRABEETSUARRT HCE,  FIMERHESRE SAI AN THIRTE B BT E R E AR,
RN X4 TEEMAE, BN ARIEENEEE, NMEEEEHMEEX 47k,
EE T EEERVTENER. Bk A8k NIER(5,6].

2.2 FET R EIE SR v B A

YFRFR_SUMBERLERLT FFICHNASRN, AR L AEREEFE R KSR LT
XER, HPEEREEHSEEMERY. BN R MTEE SRR, &
THEAEB AT 5SPENGHERAT RS R R SRR A SR SRR S H=A
EiR: WESEEAUETE. AT 5T R0ETTE. 5 GHEE.

1 EREARUERITE

F I HowNet(Fn )P TRREFMUE R, 28 BEBHT TSR, 2 UREIREEH
REER A T BUAE X SCRR 91 FIAE AR A . ARIEXBEEIR A RO 1ayE ARV
Bk, BAIGLIRC 2 (B fARCLEE [ B AT IR ZE BIF ME S EHARUE 3, BEmANGE
TENCW AW, TIRWEn DN IAEER) : S, Si, -, Sins W2Em N LIHEES) : Sy, S», ... Som, H
WRW AR R & MES TR B ME, &

Sim(W,,W,)= _max_(sim(S),,))
i=l..n,j=l..m

BERERRR, RRARMUE v E RS RS B R . XURARMUUE RARYE SUR P
AEHIBPRE R AR 8 BB T E AR R

Sim(p,p,)=Ald+ A

HAP PR TRHNNIR, d BPIFPENRERERBRBZKE, A—NEEE, M ATEY
SH. BAREETE IGR9].

2 AIFARUERVE

S L FBE2AMT: Senl,Sen2, A4 AIHEY HSenl, Sen2f) FTFX—E&ON
(AR SEE Q4SRRI ALION4ES: frontsenl, backsenl, frontsen2, backsen2. frontsenli5
frontsen2. backsen1-5backsen2 (AR FITHELIRZIN T

4 SIZE=max {|Set1|,|Set2]}, [Setl|[FSet2|3FFRA2MNES LRHHFHERNEE, B

score=0.0;

while (|Set1>0 or [Set2|>0)

{
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RU2MEEFTEHE T AR R KR —SHEIW; € Set IHTW; ESet2;

score = score + Sim (Wj, Wj);

Setl = Setl-{W;};

Set2 = Set2—{W;};
}
A Sim (Wi, Wi)tH BB R IEREARE, W BRI apAaUE
SimContext (Setl, Set2) = score/SIZE .
AT AL A B BT SC AL BEZ AN
SimSen (Senl, Sen2)=SimContext(frontsen1, frontsen2)+SimContext (backsenl backsen2)
3 B EME
BT B FEAFHE SABEE, A 18 uﬁﬁ?*ﬁ{ﬁﬁ%&mﬂﬂk%&\AH’JﬁJ

5, FAAKESLWARE ] PKIERF R, Wirainsensetl RN HINGA)TFES,
trainsenset2 FRMNAHIVIGAITES, testsen WFFARRIATF. HEEEWT:
Sum1=0, Sum2=0;
m=|trainsenset]|, n={trainsenset2|, BN H APPSR LI FE
For (i=0; i<m; i++)
THEA)FHIAELUE: SimSen (trainsenset] (i), testsen), #—ﬁ)\doubleﬁ?ﬂSunSetl So
Sum]1+=SimSet1s+ #KnnNum MK {E.
Sum]/=KnnNums.
For (j=0; j<n; j++)
THE A TFHIARLLE: SimSen (trainsenset2(j),testsen), FAEA double$ 40 SimSet2s .

Sum2-+=SimSet2s+ HKnnNum & K1E.
Sum2/=KnnNum.
F Sum1>Sum2, X FEMSH;
# Suml<Sum2 M X FEME
% Suml=Sum2, 5 X FBIZRFI 5

2.3 RFR_SUM 5i& VARUEHRIR 44

ETAEXHASA RFR_SUM #RIERE T LT CHiEsmEHE R, %%%x#aw@m%_ﬁ_%fé
T ETXREXHLER, BFRA, BoBLSER, WLISSBIRAER. SR ENT:

4 RfrSum! H1 RfSum?2 4312 RFR_SUM M5 MEHIE, SimSuml 1 SimSum2 7352
B SRR  NE IHE, FAE AT

SUMI1= RffSum] * SimSum],

SUM?2= RfrSum2 * SimSum2;

F SUMI1 > SUM2, I LFBE M43

F5 SUMI <SUM2,EE LFEB A

F SUMI = SUM2, 8 L F-BAZsa 8147
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3 sEin K H A

3.1 SCIOHHE
AR 1998 FE EAE (ARBIRY pirsEERMEEEROERL Ht 1300 TE. SIS
BT IFENMER I EREHE. BRIZEKFE, HEARS M.

EHEP) =EHAEN/HENBHE;

BEIZE R) =EHHEN/RABE

F {E=2%P*R/ (P+R) .

AT % SRR AT Y 20 AN B E R AR WA BRI TSERS, FHEEL S U BRI
A1F, BT ERAMNSENEHENAFRERD, RITEXENT —2Fa). SRR, 8
0% BWIVEANZR, R TR 30%VEAFFRINR, BAMMNS NETEEIR 1(Num_co. Num_se
23 BT A BB EC S 81 50550 .

B | Num co | Num_se | Baseline | FEt | Num co | Num_se | Baseline
A& | 108 766 87.45 | —# 30 247 89. 29
#He 31 379 91.94 | —i& 1406 206 87.19
AN 213 1860 | 89.71 | IF4 176 76 69. 74
sk | 254 30 89.53 | rh3t 730 26 96. 48
E | 231 30 88.61 | HRE 323 34 89.81
ANA | 346 34 90.43 | +H 135 131 50. 62
k| 124 233 64.81 | ZEM 68 709 91.03
WEE | 378 20 95.00 | —& 704 9 98. 60
ALl | 244 17 92.50 | B& 117 52 69. 23
24| 253 183 58.02 | KM | 164 20 89. 29
#£1 LREGT

Baseline 512, MHAREAER IR RS Aﬁ%ﬂﬁ#ﬁiﬁ?&ﬂﬁ%’éﬁﬂﬁﬂ%z H A Lsir] )y
Baseline >4 83. 96%.

3.2 SEHEE Kt

A1 HIF I RFR_SUM. IBESURMEW SR, BESEGHIT T, £Rwnk 2.
FEB | RFR_SUM | iIBX0HHE | BiESE | FR | RFR SUM | BX0HE | ESE
AHe | 95.44 93,92 96.96 —iR 92. 86 89. 29 94, 05
#& | 98.39 95. 16 98. 39 —ig 97.93 94, 21 98. 14
AN 97.27 92. 44 97.43 | EX 94.74 96. 05 96. 05
Bk | 97.67 93. 02 97. 67 drt 99. 56 97. 80 99. 56
E| 9620 98.73 97. 47 ks 99. 07 88. 89 99. 07
ANA | 97.39 89. 57 98. 26 b 92.59 95. 06 93.83
k| 94.44 81. 48 94, 44 £ 92. 31 95. 73 94, 02
WAE | 94.17 95. 00 94.17 —F 99. 07 98. 60 99. 07
AL 96.25 95. 00 96.25 | B& 98.08 | 98.08 | 98.08
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[#4] 938 [ 80.31 | 9466 | FiHI| 928 | 9.07 | 92.85 |
*2 BHRALER

3T RFR_SUM, ZEZHRTEMNGWETEF RSN, BRI 0P rE 5B CREERE, &
B SGFRRIT R, IR TFRNRRA. AR ORNA 5, B SR RS dir Bhas ki
HIEERAHIR: 5 4. 3, 2. 1. HRBERE R EIRER MR E RS, FEARLETE T
WMSHSREIEROIMIUE; 54h S8 KnnNum B 3, JRRERRR 2. ALRPRAVERT
RANM 2000 A, FTLMRE ETFXHE OFEA, BRAMNTIFRAER, hE®IHAE
WHEBSRMUERGRE., = MERARRATFE 4T T A2, TR, BEE. F
fE=18%, HF RFR SUM AERL. 75 SGHEMERI T F A0 96. 01%. 93.42%, HFi&
ZARIERETY F EIXET 96. 52%. -

WESRTTEAE i, RFR_SUM SRR . TIET 40 MATE SRR AR R
RARER, FUF “SL7 “BiE”. “IEZ. P “ER” B F EST RFR_SUM BfIR4ES
R. HE 15 MYETHET RFR_SUM RIS R ., ATA, RATRAFRMRNNESGRUE T E
HRSRIERRE R . Bk, BAMERMERIG &Rk, R/ RFR_SUM. 3
W BRI TR, LRMBLTFHF A RFR_SUM & 0.51%, BT & SARUERE
R 3.10%. -

3. 3 PIEAL AR S eI H. -

AT RIUEA EFAMBERII A ERE, BATBBHATT CRF BRIEDA U IER) g
KRR AR SR .

BSE, ARAERCR, BATNERS RFR_SUM HERSCIORRIMEFRFAE, M CUAMEAFIER
SR, CRE UG HIFH F (A9 94. 90%. CRF RRAE N —MEF B Al BUF SUARIEAREL,
MATBRESTHENAENE, KBRS TEENMR, EEXRBARNELT, B4
EREAMEAEEER, CREFHFERTR2 T “WELE” WER 1. 62%,

WE, BAVEIMRMNEMEEARN, A ETFXE DO 2 193, A, "5EAN. "Ats
IR RE Y. BARASAE T CRF BINREE R A0 3:

| FBe 100.00 | #4& 97.58 | AN 99.52 | ¥k 97.67 | Bk 100.00

| AF 96.94 | B3 93.95 | BIAE 95.00 | FTLL 94.34 | %4 91.95

| —th 92.86 | —#8 98.14 | FX 95.30 | it 99.12 | ¥ 96.19
oy 9L 14 | M 97.44 | —x 98.60 | B& 99.03 | KA 91.07
FHFME: | 96.30

#3 BRAHET CRF TR

MR LU BR S IIASAE FE B39 F B HSERTIRE T 1. 4%, B{HETBAIHEERL 0. 22%.

At BADERFRBOCRIEALEAT T LU SEH, JEPIIA. . 10 S MR A EAE,
SRR ETXCEOEN 5 B, BRAMTISF ERA, HAUAERME 4:
ZARe 94.30 | #& 99.19 | A 97.43 | #3k 96.51 | Tk 100.00
A 9130 | B3k 87.04 | BRAFE 95.00 | WTLA 93.75 | %4 87.02
| B 96.43 | —& 95.45 | iEX 98.68 | FHL 99.12 | ¥ 97.22
|5 93.83 | M 91.45 | —& 99.53 | B4 98.08 | FKH91. 07|
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| PFE: [95.12 }
F 4 BOURREER
BARBIAGERITB TEANFRE, TRABNKEMNMIGRERES EHIEL, TENE
BRI TARE, mAMREE.

4 /Ié\é:él:‘];j@té

RFR_SUM &AL ES AR HASWRINITAE, BT MR EER BT A RErt
2, AP HARRL T AR/ BIERE, BEAEY, FUEE 7RG, iRt
FRAERENEERAXRE RS, EEIIFIRMRSHRR, B EEErE XM
U, SHEIFMFIEEHTE N E, 58S RFR SUM RAMEE S, e THARE
B, BT AR CRE Fls s,

BT —PTHEEER: (1) RAFRESZERE, SUHESEME UL ERE, 2
ENERR. ) BUlETHMESARMIERWE . (3) 33k RFR_SUM A 5EBARLIE
WEMAEEMNGEE T, REEH, ROREFHENRSE, HERY KRN ETEE.
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