*%Kﬁﬂﬁl: EIT HEXHIREHFR E
REHFWMOEEIZ DT

B ERET R KR
Bk MmO R

i
M2
23
=

AFRICTIE, WESCENTO BHMEMIE 21T 5 72012, B EHR & BRI
FHEMRE AT D FELZRET D, BANRET IHAMHERSEETT UL, %im
BEE R L OSBRI EREZ KT 2TV E, BHEOHBEAECHE

I RAR e & OFEEN R ERE KT 55 %%TW®20@TU%TWW6m
5._@%Am%$;%%TWi WSCHY 7R SEat T & SRR R RHE M2 RIRFIC %
B4 HBEOLL DETNVERRY, Fﬁ%‘%@%’%—ﬁﬁ“é,m RN DD, W
RAREHE R & FEENODRRHERZ MV E I 2 2k Y, ThEh o EREy
R EEBEFEDOMIICEETH k#f%étﬁf&< FNEN DR IEHR
BEREMHEICBWTEDL )RR ERETONEEZ IO THIENTEX S,
I DOMAHIREFBEFNZTMT 572012, BARZELOTH DR 2T & 1T -
Te. BCETNVE AW L& OCEOEMRRIT 73.38% & 720, X=X T A THRT
11.70%Mm EL7=. £, MCEFN LBREF NV EHAAEDELZLI2LY, XD
ERRITE BT 10.96% M EL 84.34% L 72 o=, T DFER, AR TRET HHHEIC
BT, FEEMEEHERIIE SR MEHE S & FREICBBREAANICERT 22 &
%%muLTC.

F—O—F: KEHROMESCRRAT, HESCROREHEH, FERAOREHER, MOMRRSEET

A Framework of Integrating Syntactic and
Lexical Statistics in Statistical Parsing

Krvoak: SHIRAIT | KENTARO INUITT | TAKENOBU TOKUNAGAT

and HozuMi TANAKAT

In this paper, we propose a new framework of statistical language modeling inte-
grating syntactic statistics and lexical statistics. Our model consists of two submod-
els, the syntactic model and lexical model. The syntactic model reflects syntactic
statistics, such as structural preferences, whereas the lexical model reflects lexical
statistics, such as the occurrence of each word and word collocations. One of the
characteristics of our model is that it learns both types of statistics separately, al-
though many previous models learn them simultaneously. Learning each submodel
separately enables us to use a different language source for different submodels, and
to make understanding of each submodel’s behavior much easier. We conducted a
preliminary experiment, where our model was applied to the disambiguation of de-
pendency structures of Japanese sentences. The syntactic model achieved 73.38% in
Bunsetu phrase accuracy, which is 11.70 points above the baseline, and when incor-
porating the lexical model with the syntactic model, further 10.96 point gain was
achieved, to 84.34%. Thus the contribution of lexical statistics for disambiguation is
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as great as that of syntactic statistics in our framework.

KeyWords: statistical parsing, syntactic statistics, lexical statistics, integrated proba-
bilistic language model

1 [FC&HIZ

=R, BE, VYT ARE OWIBAIBTR ST — OBENEALZZ L6, BRE
FRALEIZ IV D hk & 72 RIRE D FRULITAT D 2O FEFHE & M H L 72208 AT T S

RRCHESUIRIT DO 3 BT BN TIE, BESCRRBERHE SRS T2 <, BEEO HBEBELHFEDO LR
BIfR & W\ o o FERI R SR E A R U TR & 17 £ S B -BFEH0 52 < @i ShvTw
% (Schabes 1992; Magerman 1995; Hogenout and Matsumoto 1996; Li 1996; Charniak 1997;
Collins 1997). Z Z CRIBEL 2B DIE, Z DX 5 RBEMRFHE @A MR HEHERE &
DEIHAELREDINEVNSIZETHD. ZDLE, BLAIILUTO2O0OANEETHD &
2 5.

o fRNTHERDBEMICEZ 2 A aTH, MIXHRKEEROLE KR L 72 227 LB
HEHERO L KL T A2 T bERMICHETE 52 L
TDZLITKDFRELTICET 5.

- fExoREHEREEICFEETE D
SRR A ERZ FE T B, FEHSHEERLE L THBIERa X o
EVVESCEERS ISV e a2 — R AR BB L 2D LIALRR L, #ENRT A&
DEITENIFE Z TRV D T, D RWT —Z BTHEETLHZENTESD.
THCH LT, FBEARMEHERT, HFEOLEICHET oMiHERE FE L 2T
NEROBRWIEDIZREDFERT —F 2 LEL T8, MIUEEM&Ea— 2
WCHATER = 2 S OB GFE & a2 — " 22 AT HFE T 52 L8+ rhe
Thd. 20X, MAHFROBEIC L > THEEICET I5HEEHROE - &1
RESERD. 2T T, MXHRFEHER L FBEARBEHE®RE B2 52 FFHER
ZRAWTHEBICFETE D X9, ENENOFFHEROMINMEZREFL TH<
TEREEL.

- @%ﬁ%%ﬁﬂ%ﬁé@ﬁ®%%ﬁﬁ®@%%§5’ﬁ%?é’kﬁ?%é
B2, BRHRMEAREICRL 72358101, MO REEHE R & BRI 2R aHE &
ML F O Z 2L, 60 OFFHERD AL T 50% &5 HIWr

T R LERZRER BHE T2FRR HE T¥HEK, Department of Computer Science, Graduate School of
Information Science and Engineering, Tokyo Institute of Technology
T UM LR BRI Ak L %8, Department of Artificial Intelligence, Kyushu Institute of Technology
1 Inside-Outside 7 /b= U X A (Lari and Young 1990) iZRFE SN DL 572 EM 7A=Y X 5% AWT, HESUHEEDR
MER TRV =R LB RREHERE FE T DMELTLR TS, LHLREL, 20Xk 5 REfiRL O
FEIREENEL, BRFATIIESEERMMEN e a— 2 ZHAL 2 FRNSEO RV HFHERZ FE & 5
LEZLND.
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THIENTES.
o fEHXDOIFHIERERBL 722 a7 PHERMEREFF-oTWVAHI L
RESCHIZREHE R E KR L 72 2 a7 & BRI ERE KR L 7 2 a7 ZArabt
TRED R a7 L3556, MEDZXa7OMEFHETEIVVOR, B FE X
WWNDH, e EBLNRFICESRE BPRTIRLRVONRE, ZORi#EREL
BOEHFIAEATIIRN., 2o, A2 R a7 PHERNEREFFOL IICEETD
TLITLY, BOBLLTENOLZBRIHAEDEDZ LR TE 2.

& AN, BEARRFHERZ AL CHESURITO RS Z 17 L S® 2B EDHFED S <13
EORBEETEZL TRV, FIRIXHED 5, #ESRSCRA B3 (Probabilistic Context Free
Grammar, AT PCFG) IZ81F 2 F Z#2 BRIDO IR 518, £ OIHFEKIL 52 XELT 5]
DEFERDLBEFELMMNT DL (UUTF, Zhi PCFG ORI L FES) 12 K-> TREEMIERER
2% PCFG ORERET M KBS H 5 HIEEZREL TW5 (BB, §i#, BE 1995). —JF, &
FBEXRIC PCFG ZFBRALL 72858 & L Cid Hogenout & (Hogenout and Matsumoto 1996),
Charniak (Charniak 1997), Collins (Collins 1997) I X 26D &H S, LarL2RH1 5, PCFG
DFBRAIT K o THECHYRBERHE B & FBRARFEHERE MG 52 73, IR ZIC
HEBZ AT 5 Z &I Lo THRAEP HEAGDERICHERL, #ET D37 AZHLIFERICE
RRZDEVSTRERNEH D, Flo, BXHRMEHERE BRILHEHERE FRHCEE T 5
TNERSTNDR, BIFERRT L IICHEFITMLICFETELIEREEL Y. PCFG %
N— 2 & L7 SPATTER /S—# (Magerman 1995) X SLTAG (Schabes 1992; Resnik 1992)
Wb FERRO MR FET D, Th b OFFZEITFERILHEHERZ FIH L THATREE DR 2 K-

TR D23, HESCHYRBEEHE I & AL D IR o TUHR L.

SR 7R FEEHE R & SRR M ME NI FEH T 0L LTI Lilc K D b o 3T
b (Li 1996; 2= 1996). Liid, MEATREROMGEM I3l T, MR ERE KBRS
TeHERET IV Py (1) & HFEOILERRZ KR S VT HERET IV P, (1) ZRIXICEET D)
BEEREL TS, £L T, BERAREFITHECHRHEFNELT D L Vot DESFEYFE
WHESE, 9 P.() %1 0Ra7LLTHY, —LE&ZNLSOBERDO R 2T OZER+53
WCREL DS TZH/AICRY Py, (I) AT ELTHWTWS. Thbh, #XHR#EE
e FBRARFEHEREZ TN M FEE L TNV D03, Zh b % RRHTFIH L TR AR
HEIT->TWHDIT TRV, £, 20220227 OROHRWERIARAETHY?, £
DEEIZAASE DR FILERATIE RV,

AWFFETIE, HXHRFEHERE BROLEHEREZAL2EDE DL - HEE LT, AW
MRSH/HET NV E LT S (Inui, Shirai, Tanaka, and Tokunaga 1997a; %, B, ik, HH
1997; A, #z, {8k, HEF 1996). Z OMAMMEERSEETT L OREIL, HEOMBBEE, BX

2 Poyn(I), Pieg(I) IZHERLMHIN TV 50, ED L5 RBRIIKTIHELRONIIARHATSHS.
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OHEEOILEBR L W o 72 2 DD BRI ZRFEHE ME WL L, MCRIZRFEHER & ML
VWO RIZHD. Fiz, WIXHRFEFHERE BRSO AR L LT, BENREERE
HEBFIDARMEERE L TENENFEEL, b OBEEBITEROBEMIXT5 22T ET25
LRy, BHRMAAECHEEZFERICHATLIZ LN TED. ZORBHEERSEET VO
FEMIZOVWTIX 2 fi TR 5. 3HITIXZORAWERSHEET VOFE, BIOELE AV
72 A ARFESL O SCEIOFR 0 2T EBRIC OV TR 5. &R 4 HiTHHR L A% OMEIZ O
TR 5.

2 WMEMERSEETIL

9, KRXT—EL THWDREEIZOWTHATS.

o ANXFII A=ai, -, am

o AZAERTDLHFBSIW =wy, -, wy

o W HAEMTHMFS L=1, 1,

o L AT IWIME R
AWFFETIX, FHERMHT & U2 FIREICIV | O Z L2 RET D, T72bbH, AJISFS
ARz b E XL, ZOELWHEES W, ELWSGEZS] L, ELVWESHEE R KD 5
TERBEMET L. BIRIE, LB AL 2R LD AU 5 TR R B o 4
X1 IRT

Nl Pl Nz P2 V AUX —L
s e e e e e
ik ) 4 % R d =W
AN N AN
1% k'S i) A 4 B ~ - =A

Bl 1 fISC AREDB A BT L DIFATRE R

BIRNTHRER DB K L CTEDERMER P(R, LW, A) #FHEL, ZhBRKOEITERE
BRT D Z LT > TEBRMARNZITY. &512, BERET NV P(R,L,W,A) ZLUTD X i
TS

P(R,L,W,A) = P(R) - P(L|R) - P(W|L, R) - P(A|W, L, R) (1)
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T, BIUHEE RIIEKICRFTSIL ZERTAbDERETDHE, P(LIR) =1 &7 b
(R 1 B8, £/, HES W BRENIANLTS AT - BICRELDT, PAW)=1 &
5. LEB-T, X (1) IIUTOL I ICHiKiLTE 5.

P(R,L,W,A) = P(R) - P(W|R) 2)

AR TIE, X (2) WWRLEEY, ITEROLRMEEREUTO 2 DOMEET LOREE LT
HET 5.
(1) #CEF )V P(R)
WX R OERHERTH D, ZOMERET MIIB R FHEHERE KRS E 5.
(2) FEHTT L P(W|R)
WS R BB o E 2T, ZUVNOHEEFIW 24K T 2HETHD. ZDFE
BET VITFERNRMEERE KBS 5.

2.1 #WXETI P(R)

BXCET L E L TE, WCHIRERHESRE XBRL, 2 ORIEE R OAERMERZ B\ VR E
THET DO THIE, EDOXIRMERET NVEFAL T LW, #CETMTFIATE S
MeRET NV E L TL, PCFG RMEE—ML LR #£ (Probabilistic Generalized LR Method, X
T PGLR) REBHET BN 5.

Bz, PGLR 2#CETNVOFNREME L TEXTWA. PGLR LI, #URHTFIE
DOEDTH D BAL LR EZILEL 72D THS. PGLRIE, LR RICER SN K REEE
BOBBHELZHEL, TOBBHREOR L > T 1 20OWREERS, Thbbzhicxicd
HHESEEDERMEREY 52 5TV TH B3, 20 PGLR X PCFG IZHART, RO X 5722k
FZFD (Inui et al. 1997b).

o UHRKTFEMEEZIV TS Z LR TEXS.

o BEEET 2 AMFRMOLERBMRERV KL I Z LB TES.

o FHEICBETABEEEZMVELOIZENTES.

ZZC, BEEET A AEMOLEBMR L L, S bi-gram O X 5 72 SESIO HBUZ BT S HEEHE
WTHY, WEREEITOBWEMBEICAN COIEE2ONS. £, HEHCHETELEL
X, HEBIIR 2R GEVEEBIZR VTV E Wo T, £/ U BITRIC & B HEERM 0 BEEEC B5
LFEFERTH D,

3 — %t LR BRI HERZ MGALRATIT A2 b O H 55 (Wright 1990; Ng and Tomita 1991; Briscoe and
Carroll 1993), AAFFRIZI1T 5 PGLR &1 Inui HiZ X 5EF /L (Inui, Sornlertlamvanich, Tanaka, and Tokunaga
1997b; Sornlertlamvanich, Inui, Shirai, Tanaka, Tokunaga, and Takezawa 1997) %57
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2.2 FEBEETI P(W|R)

FERET ML, BEFS L 2RI TS R BB b L EIT, ZRN D EESI W
EEKTOWMRTH L. ZOFRET ME, X (3) DX I RFHTE w,; @iﬁkﬁ@afa—o)ﬁa LCE
HYHZeBnTE5.

P(W|R) = HP(wz‘|R,w1,"',wz‘—1) (3)

BIZIE, K1 OBFNIBWT, HiEEZXO%ANLIERIZARL TW EIRET DL, BEET
v P(W|R) IZLATF D X 5 R BHEEO A RMROEE L CHETE 5.

P(W|R) = P&, 28,34, %, B, 12 |R) (4)
= P(|R)- (5)
P(BXIR ). (6)

P(% |R, B, T0)- (7)

P(SA R, %, BN 72) - (®)

P |R, 731, %, B, 7) - (9)

PB4 |R, 23, 734, %, B, 72) (10)

2.2.1  BERHE AR

X (3) PEE (K1 OHITIEX (5)~(10)) D/3F A X EENIFFICRE L, Iz EHEEY
THZELERICAFRETH 5. &AW, FHFE w;, ODERITIRL BET D OIXKHDOHED
A Ry wy, -, wi_y 2TTERL, Z2O—HMOATHHEEZLNS. FlziX, K1 oI
BT, 347 (3B “BN OTROBERL LTS, ZOLE, 47 L) HiER
AT HERCIE, X (8) DRI “R, %, B, 727 (K2 ORI D 55, fhFd N L HEE <&«
'/ (K2 @ﬂf@iht%ﬂﬂ) LEoTHmiEflcE s e Hi/fTcE 5 (KX (11)).

PORA |R, % RS, T2) = PORA [N[s(%, %)) (1)

N, ! @\Pz \Y AUX

7

B

B 2 “Ng” BAERT D EEOHEEERR

90
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X (1) IZHBNT, N[s(BX, %) 1F, “BY LWIHBFHOTROKERL Lo TWHAFER
bLTWS. 7705, P31 |N[s(BX, %)) X, “B LWOBFEDTHOBERLR-
TWDAFND 37 L) HiFE, #Eﬁéhé%4%§bbfwé LT, (1)1
X, N7 LVWIHEZOHBORENL DWHBILRLT WM E W o HEEOHBUHE L, X
A7 L B REORELL LT VD E Vo BEEOIE GRS KBS T 5.
I, HEARIRe ZFUTOLIICERTS.

BAGE w; DHFEERCSUR ¢; 1%, w; DERMERORME R, wi,---,wi—1 1D w; D

AR BT A OHRERVHL DO TH 5.
FIEE DHNZIBNTIE, HFE 47 OHFEERRIT “s(BX, %) ThHH. £L T, FHE
wj ODEEJzEﬁaf»—@ﬁu#F“R wy, - wi1” &, TOHFEDELG 1 & WEEARSUR ¢; SRR 52
Lizkv, PBREFNL P(W|R) 2 TFO X 5ISEMT .

P(W|R) [[P(wilRwy, - wis)

1‘1 P(w|l;]e:]) (12)

12

2.2.2 HESBARRERA

HEAR R BEAT HEICRIEL 72 200F, EOX ) RBFEICHL TE DX ) RHEEER
RE BRI EIVONEWNWS ZETHD. BalL, ZvE AFTHERL ZHANC Lo TRl 3
5. LA, BEE w; OHFEARNNR ¢; 2 RET 2 BIHI% HEEAE R SR EHA] L FES.

BAEEA AR E BRI OB % LTI T 5.

o HFEOIMEMRE 2 BEL RWGEA

HEE w; [ZOWT, FEFOBFEL OERBEREZEL 2WIEEITIE, EOHFED ERHEE
X DHEFED GG |; ODFIEKFT DL AHRT. HlzIE, M1 oplicin\e, BhEhE “72”
EEE RN BART DBICMOHEE L OFEENERERE B X RVWRAIE, ThE
PR (5),(6) IXTLLTO X DB Hud K.

P(7= |R) P(7z |AUX) (13)
P(BX|R,7z) ~ PEX|V) (14)

12

THUT RIS U 7o BERR AR BOSOIRRE BRI &2 LTS $. 2 OB BEE AR SUIRE RE
LEDOT 7NV P RAITHH 5.

(BEEARARRERA #1)
HEE w; 2AERT DBNCMOHEEE L ONERBEREZ ZEL 20BEITIE,
HER w; OHFEENRIR ¢; 2228 $5.
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WER L RDA4FRFZ L CHFEICRDEOERBERE ZET 256
BRRD & 512, HERL R 245085 %2 L CEENCAR 2 BT, 5 - BisoME e
47 & DRICITFBERIERBEMNFET 5. 2D X 5 REBEEVERBERE RET VI
RS 5 7 DI BFRAEMSUIRRERRA #2 #ERTD.
[BEFEERMXARRERD #2]
HEE w; O l; 23 N(4F) TH Y, »28FE p /L CEhE v 6%
TWd e X, BFEw, OHFBERINK c; & s(v,p) &T5. ZDLE, wy
DR P(w;|N[s(v,p)]) 3B v Ok p DRERL RDLF N b
HEE w; DAER SN DHERERDT.
BlIZE, K1 OBNZBNT, 4 A7 TBIFEE BN OTROKERTHY, 4 “
P IXBEA “B OHROKBERL 2o TS, LEER-T, TNOOHEEART
LB Z OHAINEH Sh, FRENDAERMMER (8),(10) IFUTD X 2 ciEflan 3.

P(RA R &, B T2) ~ PSA |N[s(RS, &))) (15)
PR3, 81 & B T0) = P(BKN[s(8,89))) (16)

BiE L 2 DR 0 EHZ 0BG, BEORBBREZERET 256

1 OB BNTIE, 2 O08hE “37 & “%&” BEhF “B7 ILfE>TWVnD. ZDE &,
IO DERKMER (7),(9) ZUTO X IITEBIL TH, BiFE 2DRY EHE L OROFE
BEORERESR, BLORUASIR2BEFEREOREBESR (LT, ZhzBEOREBISR
EIES) HFERET MM ST HZ ENTES.

P(% [R, &)~ P(& |P[m(&=,{61,02})]) (17)
PR, AA &, B T2) ~ P(BY [P[m(&, {1, & })]) (18)

K (17) 1%, BhE P 23 2 DOBFEDORY e L 2o TV A8 “BX7 1o TN D & XL,
fhE P 22D BFE “&2” BNAER SN DHRERDL TS, —HRX (18) 1%, BiE P » 2o
DYFADRY L2V POZD 5 HD 1 2i% “&” ThHEF “BX" ILFEoTNHE &
(2, A P 2D HEE Y BAER I DHERERDL TV 5.
BiFa & 2 DR EHE O RBILR, BIOKEONREGEZFBRETT VICEAT LD
(2, HEFRARSOIRRERA #3 2L TO X IITERT D.
[BEEERXARGRERA #3]
HEE w; O&hE [ 25 P(BYE) TH O OHE h IffoTWVNH L X, B

7B w; DEFBEERIAR ¢; &2 m(h,{¢1, -, bj,Djt1, . Pn}) €T D. TD

L&, w; OERFER P(w;|Plm(h,{¢1, -, 0j,pj+1, -, pu}P)]) 1&, HE R

25 n EOBIEDMRY Je L 2V O HFITE pjga, - -+ pn OBYFHBRIZA

RSN TNDE XD, ¢ ELTw BDEBRISh ODHRERDT.
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HEEARCSUIREER R #3 12B8WT, AL HASIKRIBEFITASICEN S 026 EEIC
EREINDEREL TS, bbb, BFENHETIIEFbEZEIN TS
o WFDRVEDHENESHEBET HHE

BiFORY ENHAS THIEE RS Th H56 & T, BIFOA SR P(w;|P) D4
MIFLERDEE2OND. HIZIE, RYEPHZSOHREIIE 9, “&” REDY)
FNTHER L LTV, Bhf “o” ITHELIZK W, ZHICHL T, R0 R EKEDRA,
T ieb bZOFE & T SUE EAEME & 2o TV DEEITIE, BhE “o” BB S
BANEBENCZ N E FRENS. LN >T, BmDARMR P(w)|P) %8+ 5K
W2, ZOBFOKRVEPASHLIIBETHAINERBIL RN THEETIDOITEEL
W2 E TRV, ZhEHET DI, TO X 9 e HEEARSUIREERR] #4 & EH
FHUT L.

[ BEERARRERA #4)
WEE w; ORE 1 2 P(BIE) Th Y, hoTOBFEOKRY EREET
HHLE, HIEw OBEBARAR e 2 nd L35, nd IZZ DAL
DENREETHEZLERDTIUVRALTHD. DL X, w, DERHE
F P(w;|Pnd)) 1%, KEEFRVIEE T 2HEN S BGE w;, DERIN D
RERDT.

B 0 BEFEAE R SRR TR BT HBRCIE, BIFIOMRY RS HE Th 2551 I BEEE R
IREETEFAR #3 23, BhFADIRY B3 A S TH 2 EAITIT HEFEA R SUIRIEE R #4 2358
Hans.
(2 72 BEEEAE R SUNRDE B FRRI #1~#4 B3 BEEEA R SUIRZ TR E T B 120 D 2T OHA
LWV I DT TRV, REITIE, FICHEOKBERICERL TEEET MIIKBIE HXEFE
B0 R BLR (BAEO IR R) Ofl% 2T 7208, MoOREOBEENERBEGREFBETT MK
BRIE D L9 ICHFEA N SUIRREHANE IR - o722 L b T&E 5. T722bb, FBEET VT
BWTE DL ) RFEROEBERE ZE T 500%, BiEARSUIRERESHAOBM - EFIZL -
TERHRICHRET A ENFRETH B.

HFEARSUIRE L T2 BIRT 202 BBIMICFEE THZ L B2 6540, BxIX5HE
MRS b2 — Y AT 4 7 ABANT X > THEEARSOIRE BIRT 5 H A THZEE 4
HTWD. RS, BEETNVICE DL S REBEOFBEENIERBERE KRS H 50 % HFE
AR ERANC K- THRICER T2 Z LIT XY, TF VRSN HFHE RS BRI AR
HIZHEBTHDINE H07RE, ETVOREDINERGIITIZ LR TEINLTHS.

4 Bl z1E, Magerman IXHEROFIFL L TEDO L > RFHEEZBRINIZ L VONERERZANTEHEZEL TV
% (Magerman 1995).
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B 3 WG EFoBI3C

2.2.3 HEFREHY

TETITHBEBL AR T 2RICE X 2 HEBERUREFEIC —2TH D EIEL TWe. L
LR s, — L, —ODOHEEZ AT 2 BRICEEO BEEERSIRE BEL 2T 672
FEbLHD. HlxE, X3 OFSUIBWNT, 2 OD3CE “B-T70 8 “HT-T27 1330500 BE
BRIZHD. L3> T, ZOBISCHOLE AR 1XBF “B” ONBOKEERTH DO, R
WCENE CHNT OANROKERTHLH DH. LT, HEEBEARSUREERD #2 1I/621F,
P LD WEEERERT DBOBBARRE L TIE s(B,13) & s(Hh T, 13) @ 2 o
HbH. ZOLE, W OAERHERIIRO L IICHET DI ENLEEZL.

P2 |N[s(B,13), s(H2 T, 13)]) (19)

RIS, = OFISCHOBF 937 IXBIF R L UM OFE-> TN D E BT LR
T&E5D. LD oT, HEBAMRSURRERR] #3 1IZE20E, “937 &V HEEZ AR T HEOR
FBAERSCRE LT m(R, {d1, % }) & m(HnT, {p,~}) D20 b BLEELLN, 93" O
ARHEROROILIICHET DL ZENEELL.

P(IE [P[m(8&, {1, & }), m(H2NT, {d1, ~ 1)) (20)

AR, K (19) X (20) D K 51T EED HFEERRSURE B R OMERET ML, #HET
%37 A Z DEPNIBFENTHERT HAIREMEN H 5. £ 2 TR TIE, B BHEARIIRE
UTOECEmoES. £7, SAZEEIET 57201, BHEE w; 25 2 DOBGEAERIR ¢ &
co BEFOLT D, DL X, HFE w DARRMER P(w;|li[e1, e2]) ZLUTO L5807 5.

Plulfenc)) = el 20 .
P(lz‘[clﬁwi) : Pgli [ea]|liea], wi) - P(wi)

P(lile1]) - P(lilea]|li[e1])

5“2 IXHFEO XYY KDY,
6 ARFFETIE, ZAFRFHENL THISTHRDIBAREL, Z2OLATEMESORBHROBERL L THUES.
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Pliler][wi) - P(lifea]|li, wi) - Pwi)

2 (23)
P(lilea]) - P(l[ea]|li
_ P [01]|wz) Pllifea]lt ““’Z; - P(w;) (24)
Py Py
oy P(. . [P(]w i ) “fD(T;z) (25)
_ P(wi\li) ] P'U()'L Z| C1 Uz;};ﬂf; (26)

K (22) BB (23) DEHITBNT, 2 SOWIEERIMR ¢1 & cp FEWICIITH B LREL
TW5.

P(lilea]|liler]) =~ P(lilea]|li) (27)
P(lilea]|liea], wi) P(lilea]|li, wi) (28)

12

2T, BERARE D(willie]) B (20) DX HICERT B,

N Te]) = P(w;|li[ei])
D(wz”z[ z]) P(wi\li) (29)
= DR FIVIUE, 2 (26) 2B (30) AUEAL B
P(wi|li[er, e2]) =~ P(wi|l;) - D(wi|ls[er]) - D(wi|li[e2]) (30)

PLECIIHFE w; 23 2 DO BEEARSURE FFO%LA %5 2 TV Ten’, BEE w; B n [HOBFEA K
R c1,- -y en ZREFOHAIT B RROELRAFETH Y, BEHICITORRFELND.

P(willie1, -+, en]) = Plws|l;) HD willi[es]) (31)

K (29) TEEL ZRERERE D (w;|l:[c;]) WEHFE w; & WEBARUIR ¢; A BIBIRE 346 5
%%%T%é BIZIT, w; & c; \HBIBIRA 2V B, #&b%wiegmﬁm CHNICH B

BT, 2 (29) OHT Plwilli]e]) AR Plws|ly) CIEEZEL AR Y, REBARIK D(w;|li[ei])
M1;ﬂwﬁ%ﬁé._ﬂkﬁb,w&n%;E®m%%%m%é BITIE, HREAROIR ¢
BREIC I Z TR P(w;|l[ci]) WX BFEAROUR ¢; % SR LIZHEE P(w|l) LY bREL< A
DT, ZOMERRIKIT L LY RS VMEZRS. RIS, w & o CADHBEBIRYEH 554K
ERERARRIT 1 K0 NS WMER TS,

O WIEAER IR ¢1, -, cn O T COMTE w; OERMERIL, HFHAERTIRE TARL 73
FEOERMER Pwilly) &, w; & c; OAIBIBIRE o> HFEA S SOIR & 1300 FFAR L 7 IR AR
B D (wills]e;]) PREIC L > TRETE S 2 L 2R (31) IRL TS, RERERE D (willife;]) %4t

DWFEARL SR E MSLITHEE - FBET B2 LIC LD, HRTFADAT 52 W% HE wTHR
KESICHHT AT LR TES. flxE, B3 OBICINT, Bk OAERMER (19) & 437
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DAERMER (20) ITZFNENLUTO L S ICHESI 5.

PR |N[s(B~,13), s(H2MF,13)])
P(#%%& |N) - D(#%c |N[s(&~,13)) - D& | N[s(Ha T, 13)]) (32)

12

P(i [P[m(&, {¢y, & }), m(HD T, {dr, ~ })])
P(i3 |P) - D(i% [P[m(&, {dy, & })]) - D(F [Pm (2T, {¢1,~ D)) (33)

12

MR E AT LRI LT, HEBEERRE BBV HF I Z LA TE DLV ) KDl
2, R (36) 1T T L oL, FBEET N P(W|R) & BB HBEE DL % KL 7= P.s(W|L)
& HEOLEBROLE KR L 72 D(W|R) & OFECAHRTE DL VW) mp T bnb.

P(W|R) =~ IIPWM .]) (34)
~ HPwM I D(wiltile:;)) (35)
Cij €ECw,;
= cﬂWw) D(W|R) (36)
PeyWIL) = []P(wilts) (37)
pwr) = ] II Plwiltles)) (38)
wy cijGCwi

ERizNT, O, 1FHFE w; ODHEBERROESERDL TVD.

K@U@FﬁiRﬂWﬂ»i HEBA R SUIRE AR L 72 & 2T 0F [ 25 HEE w; AR
ENLMEOHETHY, HBOHBHEEICETIELERRKBEINS. Zhizxl, K (38) ®
Bati D(W|R) 13& H3E w; & T DHFBEARIUR ¢;; DEBBREOBERDLLTEY, w; & ¢
OFEBABMRICBE T 2B (T2 b b HEOLERER) NI 5. DL 51T, BETTV
% B a)tﬂﬁﬁﬁ, BIOHEOLEBROL2E KBS T2 2 OORFEOREE L THRT S
Zkiz , 1 Hi T~z L 91T, BEREMERCRT 22NN OMEHEROM & 2 A5
ﬁ%#é:kﬁf%a

3 FHM3EER

AT, AIEICIRELEHANERSEETT VOMEERICOW TR S, HAHKERS
FEET VIIAKIERERENT, HESURNTZRRRIZITO Z L ZRHRE L TWEAN, 20O L 572 KR
WREREZITOROFHERE LT, £TIEXEFNE AL E T CHBORY ZUHEFTO %
o7~
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B3, &, X, Bf HEETRIMESUARATIC S5 1T SRR R & SRR BOMEIT O T

3.1 HEXETILOZEE

AEOERTIE, AHL U THFES, &g, XEHXGYBEE2bhE &L, £
XEIDRY SEL R 2 XEEZRET D, TD KD RXEHDLRY 2T T2 CFG(SCIRE B3CE) &
AnTiToT.

£, CFG HlAlDo#ImL S & LT, XHOMBRFMIEL RKBRL I XH 7~V 2 NS, Z
DXHET N DEHEE (39) IT7T

T (T R, R0 B, BRI (39)

ZIZT, ‘TR, RV B IRERENEOZITREL RV BETHY, CEHAY, “E
7§, “HEEIRT ORI Lo TERbEIN S, BlxIE, “XA-%" R k-0 28, 45 B &
Wo T2 FEIEONT K o THERR 31 5 SCHENE, o SCHEiD & B EHi% 21T 2 A REMEN HH DT
ST BT CGEIR) LAY, MoXHiZERMEMRL ) ASE2EML TEORERBLORE
BaERDT RN 55 O TR BT “GEA, BER) L2537, £ “HAOFE 1L, Z
DOXEDOREB TR THIUL “17, £ 5 TRIFIL “0” LV ofEx b, Ik, ZiRzERRE
WCRE O SCEIIIE# O SCENIZR VI K, SEmERKBICRZR2VIE LY b IR EAmN
HHDT, ZOBEVEEILET MIKREE S0 THDH. —FH “HEER 1%, KR &
ZIT R E L XE X A T BT 00 TH D, XHEOEEE) HEEE, fhEiEE, B
Aail, AFREED L XITENEN CBBE, “MMBEET, AR, “LFIFE L \Wol iR
5. £, “BBER 25207 BHECRZR2VHIO L ZIEZOMITIEIC “o” ThD. 22 8
THIR L 72 EEBAE R CSUIRRER AL, HBOLERGOPTHRICHSORBMRICERL T
5. A% ERFLETHXHOXEH TN EMPLL T2DIXZ D72 ThHD. ZDOXE T ~IViT,
XEZEBRT DHEFOLFAERE LI —BICREESND LD LD, 2, 2T bDXEHE
FRNVOEEWSE T =y 7T HHAIEIERL, ZDOHEEZXEHOKRY ZITETICHWS CFG
L7, Z0CFG DEEZ# 1 I1TRT.

£ 1 CFG M=
HHI%K 961
IR 5K 51
IR TR (XE T~ E) | 42

AEBRTIE, #CET NV P(R) ELTCPGLR #FALT. £z, ZOHELET VOFEEFIC
IERRa— R (B - BR 1997) 2 AL, KK — R20KH0ICE, HEXYY, B
FEO S, CEIRGIY & SCEIOR D ST RTOME R (HSOE ) SIS Tnd. mka—3

7T ZZTO “EBIR iX, MEEZITME LIKBEROAREET.
8 BlZIX, “EA” MRV BHECELXEIT SER 22T BECE ERVIEICIZRL 2.
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ZD 9,944 FISLZH LT, a—R2ADEHILE LRS- IEEEED HT & 572 LR
RIZBIT 2REERS 2R, FRBERSITONCEEEZEAL ET 5. 20Xk 5CLTHE
O TORBEBER A IRBEBRRICEMT 52 LI12LY, PGLR DT AFZHEEITo 1.

3.2 EBEEETILOEE

AREBRTIE, K (36) ITRLEERET NV P(W|R) = P.y(W|L)-D(W|R) ® 5 b, P.y(W|L)
DEHAEZEKTEDS. RERDL, HBIIKOGEFAINITTIZALLLTEZLR TS 2D,
ST DRRHTHRERD BRI ST B & HFE~ DA HEROH Py (WIL) LV Th D,
Ltﬁof,mi%TW&LT%E¢5®i%@@ﬁ®ﬁ[mym)®#Tiw L EDERT

, BB RCSUNRE BRI #2~#4 1IZ X o TED b 2HEBLREL (40),(47),(50) % D(W|R) @
%ﬁk L, ThbooFEETo7.

9, BEROMUBIREL (40) DFEBIZOWTHATS.

DIV ) = 2 )
RWC =2 —,3Z (Real World Computing Partnership 1995) & EDR HiE#EE (H AEF{LEE
ERFFERT 1995) 22D, £F n BB p 2L CEF v IR D EH (n,p,0) ZENETNDON
6,888,849 %, 975,510 MUNEL 7=. X (40) D43 TB LU RHOHERET VIT 2 b OFIEFH
NORAHEEL T2,
IHIZ, B TOWEETT IV P(n|N[s(v,p)]) ZHET HBELULTO X 5 RERIZEITo 7.
o HiFn OEWRY T AKX DG
£ n OEW®S 7 ADEEE C,, = {cny,--,cn,, } LT, P(n|N[s(v,p)]) ZELTDX
ITHEEL 7.

(40)

P(n|N[s(v,p)] ZP nlen;)P(cn; |NTs(v,p)]) (41)

4RO ERTIE, Zﬂ@%ﬁjx%kbf AAGEBRMAR (MR, =ik, M2 1993; #
B, EIE, B3, MR, Ha, MR, KU, AR 1997) D4V Y —TF ADN— R BIEE 3
WALET D 151 EDER S 7 ADESZ AW, THHDEK S I RXEWICHHBAIT
H5.

D(n|N[s(v,p)]) ZHETI2HE, 47 n REABERERCBRZSNLTEL T,
ZOXHFABRRZ 7 ARAARFEICIE, TOERBREKIIFERARETHH L LT
D(n|N[s(v,p)]) ~1 & L7, Z#d, n & s(v,p) & OFDOUERBIRE EHT 5 Z LITH
B35,

o NulFT7HFRCLDRL—D T

WRET IV Pcy|N(s(v,p)]) ZHEET D, ZOMROFEEL RDEH] (x,p,v) (x 1E
BOLATRERS 7 A% KRDT) OHBEENH 2B N L0 b/hSWEAICE, v 28)

98



B3, %, fK, B+ HETRE X RITIZEB T HBXHREHESR & BRMFFHEROKSISONT
FIEWKY 7 R ¢, Z AWTHZILL IeHERET NV P(c,|N(s(ey, p)]) I& &Ko TERIL 7.

P(en|Nls(v,p)]) = P(en| Ns(co, p)]) (42)

T2, FH (x,p,c,) OHEEEDS N 22 2WBAICE, BIFEWRY 7 X ¢, DHMRE
BRI BT TnE, 43N B RO IREGIN D HERET N EHET S L OIT L.
AEBRIZBWTIE, BIFERY 7 R ¢, & U THMEBERER (ESLEFEHZEET 1996) O 5 H#7
BLO 2T oS Ea— R 2858k 9 2L LCHAL . Biiaz oERED 20
S —RICHZIEL THEEEFEN \ 2@z 2ol &, LI (x,p,v) OF
BIE: X BLTFCoh 0 085 v B OEREERIORE SN TO RPN T HEITIX, +1E
HEEORWHERET VN EETE o LT, #BHRE D(n|N[s(v,p)) ~1 &L
2. 2B, AENIN=100 & L TEREITo.

Wiz, ARSI BT 5 RREL (43) DFBEIC VTR 5.

P(pi|P[m(h,{¢1,- -, ¢i,pit1, -, Pn})])
P(pi|P)

n EDBE p, - -+, pn BECHAE h B2 TWBHARIIE, TRENOD p; IZxHET D IEBAE
(43) DFEZFETIUT RV, ZORBREOFHIN (46) DL HITEFTE 5.

D(pi| P[m(h,{¢1,- -+, bispit1, -+, pn})]) = (43)

HD(pi|P[m(h, {b1, -  Pie1,Dis -, Pn})]) (44)
1 PGP {1, b pisns - pad))
- 1l PiplP) 49)
_ P(plaapn|P177Pn[m(h7{¢1a¢n})])
- T, P P) (46)
S D1y palPrye o, Palm(h, {1, -+ 6 D)) (47)

L7BoT, ZFLRThERLRVWDOE, H5HF 0B P,---,P, ®n @D
BFEOKY Lo TV DL SICHEE propn ERFICERT DHEET IV
P(p17apn|P17Pn[m(h{¢177¢n})]) &, l:ﬁ:l%ﬂ P(Eb%ﬂ) ﬁ‘%%%pi Z)S‘ﬁ_:‘ﬁkéhé%
L P(p;|P) ThHb. LIk, HOLD, AIEOHEETNVELUTO L IICHRT 5.

de

PG hn) L Ppree plPrae - Palmh, {61, . 60 ])) (45)
1EL’]5': (pl;"';pn)

HeRTET L P(Flh,n) Z¥ET B0, n BOBEA FRFRCHE h TR L 554 (7, h)
% EDR 2 — <2 bIEL. SEOERTIE, HE L L LTHH, BAH, 47880 3
SEEZ. BE L OB, BEATF, LFBRECTHLL XD, £z h RBHFDK 0 A 1,
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& 2 EDR a—RAnbIUUEL 72FH6 (9, h) DD~¥KL
h n=1 n=2 n=3 n>4
EIE] 231,730 123,915 30,375 3,961
A 19,266 7,686 1,292 154
4,5 RE 28,636 9,327 1,238 98

2, 3, AULTHD L XDHEM] (P, h) DO_FER2ICELDD.

n AL ED L T FEBCADREFENET LI LR TERN2T. £ T, n2 4L
Eol xicix, EERREE 1, TRbbEIFE ZOMRY EAS L OFBEENIEREBIRCKB O
REfRE R TS LI L.

n>40EE  D(p1,--o,pulPr, e, Polm(h, {b1, -, 60 })]) =~ 1 (49)

n=10cEDX (48) DT DHERET )V P(plh,n) LK 2 ITRL 2HFFI L RAHEEL /-
Fl, n=2,3 D& EDOWEET N P(plh,n) TRKRT b rE —iEE HOTHEL 729,
RBIZ, WEITRDBFENZBT 2 TERERE (50) DEFITOVWTHMAT 5.
p|P[nd))

D(p|Pid)) = 24

P(IP) (50)

ZDUEBREE FE T D720, EDR 2 —/SANG KRS IR L85 p 2 D~ 273,062 EINEL
7. K (50) DI Z DT —F h o AE#HEL .. £, KX (50) DHEEP(p|P) X, 22
TIEL 2R EITRDBIFDER &, £ 2 1TRLEZASITRDBFOEFN D, RERICRKALHEE
L7z, i, 2 (46) D ROEKE P(p|P) bR (50) D ROHERET VLRI bOEHHL -.

3.3 EERER

31 HICTEHLIEECET NV P(R), BXO 32 8 THEE LIZEREET LV P(W|R) 24
WT, XHiDRYZITENTEITol. £, TAMXELT, BRKIZ—/RAOHN 5 HiTK 7~
9 DLE T UH AT 500 GREY, ZETARLELK. HBICETV P(R) 2583 2BCH
W FIBRABISUCIZ Z N D OFT A FUIEEN TWRY. XHiEK 7~9 & ) HERRISCR O8N
BIXET A RXE L GRBAE DL, AEBRTHOE PGLR N—FREEEEORFTHY, E
W R DB DIATICHEREICE  ORHEZET 2720 TH D,

T AN XOR D ZIHENTFEROFMAEL LT, XHOEMELZLTOLIICERT D.
Y FEDELWIEIDOK
T A P UTEEN D LH DO
Z O XEO ERRITAERBERD AL TH 2 ITREROBERC OV CHET 5. £7z, XOKHE

9 ZOFMIZOWTIE (AH, #, ik, A 1997) SR,

XHEHDOEME = (51)
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B3, &, X, Bf HEETRIMESUARATIC S5 1T SRR R & SRR OMBIT O T

& 3 CHIDIEfER

REFE | £ TOXH
BL 62.92% 61.68%
Syn 69.63% 73.38%
F 71.36% 74.69%
M 78.19% 78.55%
P 84.06% 82.22%
all 86.30% 84.34%

WCALET D 2 DOCENLFHEDO RIS BT 5. Zhid, XO—FKKIZH 5 CHITHR Y %k
B2, ERXOEEND 2FBIZH D LEITHIZXDO—BREDOXEINEDINLTHD.

2.2 BRI L 51T, FBERET MBIV O OEOFKEHERE BRI HEL Y. 22
T, WICARFEEHER, BIOERETNMIBW TEE SN LERNRKHERDOZNEN
DEEBRMEMHIC T 2R RERR D720, UTICRRS 6 EEOET NV EHEL, Thvb%
HER LU 7. fERER 3 ITRT.

BL: RN—X5Ar
2TOXHOF/Y EE, (1) BTOXHEHIIHRYHFLXHOHFTTE H72FENH DI
%, (2) —XXHIZRIT 2 XEORY ZTBRITEVCRZEL R, ELTRETDIET IV
Thod.
Syn: (EEAREE EHL 2T L
D(W|IR)=1&,LETATH D, Thbb, HMCET NV P(R) THEELIZHHERD
Fre IO THEBRMEAREZ 1T 5.
F: HRERLRDIA4FHETIUEBREDOLE HWZET IV
D(W|R) £ LT, R (40)IZL>THEXONAUBBEBEOAEBRLIZET LV THD.
M: HERDFICET 2ERREDO S AW eET v
D(W|R) £ LT, RUN Lo THEXONAURBBEBEOHEZBELIZET LV THD.
P: KRESICRL2BFICETIEBRREOSLE AW ET L
D(W|R) £ LT, R(0)ICE>TEHEXONAUERBRHOAEZBRLIZET L THD.
all: 2TORKREEHAWET IV
LRETOUBFEELEEZERBLIZET LV THD.

K3IMNH, BRETNVICBWTERLICEENRFEHERD 55, KSITBRL2FICETS
BRI (BT NV P) BIEMEROM LI -BRELLBRT 22 L3bnd. bbb, BEnH
Sl TV EINENDEONEDERMERICRESFEEL, Z0EBEVWEBETDHZ LIZE-T
BERMAEEOBELZ RE M EIFAZENTER. £, R3ITBIT D “BEFH” L1X,
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Wete-37, “RA-% 2E, ASOKERBLIOREREZRDTREMEDOH 5 HEHET. 7
A N XEERICRT 5 2,975 BHOXHD 5 H, 1,788 HR Z D% BEFMICHL TS, ZO%BEFH
DHTIHL 7254, 2TOXHTIHEL ZHBAICHT, ERARKHEREZEEBL -7
v (FM,Pall) & #ECHIZREEHERD % B L 72 ET /L (Syn) & O XEOEMBOZEN KE <
RoTW5. Zhix, AEIOFERTHWEERET VICEBWTIE, BENRKIHEROFTH
AEOKRBERICIERL TWA T, FEEETT /AN “BEFE” DR SEOBHMEMRMEICEZED
N T A EELLND.

WCET NV E 2TOEENERBEGRE BB L EETT LV EHAS DY CBEREMEIC AV
A (all), HSCEFADOLEFANESHE (Syn) & ~TXEOEMEN 10.96% M EL, £
WSCET VD A BRI FAWZ & E DR— 2T A L DXHID EMRRDFEN 11.70% Th
BT Emb, XEORY ZFMITORKER EIZRBWT, BETT VB CET VEFRBREDE
BMELTN5EEEXOND. AR TREL LRENHEEERSEET VBV, BRI
FHERE RATE U SC RS B R & IS FEE L TV a3, ZOXH3RT T r—FIcBn
Th, BEMRHFERIIEREEORBER RIZ+aRkE BT 5 LHIFTE 5.

B%IZ, AR CRET DHMAMNMESIEET NV E AV TER L KNP S—V (B E
B 1994) 12 L BIRNTHER & DIEE 1T o7z, KNP /S—WIIRERMHT > 2T & JUMAN (FARK,
B, T, R, RE 1994) OFRBRMETERE AL L, XHEHOXGY ZBEL THHX
DR Z TN ZITH. 22T, 3.3 BHIOEBRTHWE 500 DT X XD 55, JUMAN @
FERER MM RIC L ARER X BV B L KNP /—HFIZ L 2 XHIRG) Y OFERN a2 — 2 &
—EL 72 388 LEXARIT, MEDRY ZTEITHE RO ZITo7. BRER4ITTT

% 4 KNP /S—¥ LD

BEFE | ECOXHE
AFE 86.57% 84.53%
KNP R—F 92.26% 90.76%

ARFIET KNP A—F L0 b XHOEMERT 5XBEL > TS, SEOERTIE, AN
SEFEET MCHAA T ERAERMEMGE LT, BER LB ORISR, BiFERoE
EDORERBAR, BEOEBEFRREEZEE L. LoLans, Zhbihct, BRERMEMRE
WEITH DL EZON ZFBRNEBBENEZL SFET D, FIL, SRIOERTITEKE
%Lﬁbfi EEAOEBERZMLEEL TOHWRVDOT, TOIZ LI BMTREV N EN -T2,
BIZIE, TR DOFRADHE T2 EIHRIL Shiz] &V AT TIE, XHET “Bz-0” 53 (a)“5&
-0 (28D, (b)“EBT-27 ITRDEVD 20DMIRBH 5. L Z AN, HIKEMT D B
WCOWTITEEEMEREREZZBEL TWRWnDT, XVIEWIEICRDR (a) ICEVREERN
10 Z O%BEFAMICIT, “KEB-0" 7Y, EEOIKSEESTIXHbEEN 5.

fife=
%

r*MLM
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EZ2H6NTLED. ZhzEET520I0E, UTO XS 2RUERERE 28 LERET VI
2T L.

P(n1|N[n2])
P(ny|N)
K (52) DT P(n1|N[na)) 1%, 545 N 2 ny ZEEEML TNDE X, ZOLAFE L TH
B DERINIMEERDL TS, ZOR I REBREEBE TS LICKY, “F X
“RET R0 CHET R ERERIT I ERZN, TR H Dk IN[%EA]) << DML |N|
EF]) THHLEEBEXLNHDT, ELVER (b) ICHWHEREZ 52 HEHFFTE5. ZDX)
2, MEHRESHEETT VICHREEOFBEAEBERE KRS 5 & 2I1TiX, TR
L7 BRI A BT IS REET MCMZ D E VWO B TEGICHILTE 5. L, EBEAER
Btk % WL U CRESCROBESEBE 7R & DD REFHE R & M FE T2 K 91T, R
DOFEEMEBBRII R 2ERIAEE L THNICEE T L ICET A ERF L= LK S.

—7, HEFHORY EOBEICKET 255G DRV, BAIBIEZOREZ RES
ThV, ZO—EITOWTIIBEIZHE L TS (Shirai, Inui, Hozumi, and Tokunaga 1997). 4
%, BERMEAREICA D RGEHERE B IHZAATE Y, TR ORRERAEL LD
RS D Z LTk Y, RV RTMITOREER B2 K> TWE7ZL.

D(n1|Nny]) = (52)

4 HBnHYIC

AWFIETIE, TERERMNT « ESURMT % RIRHCAT D BRIZ, SRR BEEHE R & SRR FEHE
WEAALADE TBEREEZBET 20 L DOFELZREL 2. Bx OFIEOREIL, #UEk
B, BEEEY 2 A OILERELR, MEEHCBET IR & Vo R EHE R E e T Y
P(R) £ LT, HEOHBBHER LOHEDERMRZ ERET L P(W|R) £ LT, ThZh
MNIZHEE T RUCH D, ZoZ LiX, HxofERE B 5SHEREENLEETE LT
T, BREMERICRIT A %« O EROBEX 2 BHoNTTDHZ LN TE L. EBIZ,
HRKIA—RAZHANTHEXET VE, RWC 2—/SZARL EDR 22— X2 % AW CEETT V&%
Bl £z, Zho OWEET V&AW BARGESCO XEOMR Y Z 1T fifr ZEROFER, #3C
HIZRFERHEHR & BRI E RO TN NS BHRMARHIC RESERT 22 L 2R L -,

KBICASBOBEONWTIHEND. £F, HENHEERSHETT VB ARKBEL TV HIER
fRHT & WESCRRAT 2 RIRFICATYY, T OREMEL ERIICHER T L8 BT bhd. £z, 4H
DEBRTIIXEO WBE N EZ MR LN, XROREVXORY ZIHFEFTZ21TH Z LIk
D, MAHEESHEET VOREZ IOICHET INERHD. LRORWIZBWTIE, =
EEEZBIZ Wl OBBOERBBEGRN S OIZAEMC@ oTIZ v e FREN S, Kk
2, MEHMESHETT VL MO SURITICBE T 278 L 2 ERIVICILET 52 L3z
FoN5b., FHCARIOERT AAREL MR U, #BXHREHER & BRI EEE#2
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WS BT 27 70— FREERE OMOSFHEIZBVWTHARLIZAENTHL00E I 04
BFEL T MERDH D L Ebb.

HiEE
AR HT-Y, BAFEBERERZREL CTFEWVWELLENTT a2 2=/ —2 3 VR
%ﬁﬂ%ﬂﬁﬂ%%ﬁﬁﬂﬁﬂnﬁw—f CREEINZ L ET

S5 3K
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