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Dependency Analysis Based on Lexical Collocation Probability

and Its Evaluation

MAasAakAzU FuJior and YuJi MATSUMOTO?

We present statistical models of Japanese dependency analysis based on lexical collocation
probability. We use the EDR corpus for both training and evaluation, and evaluate the pre-
cision of the models in terms of correct dependency pairs and correct sentences. We measure
the correct rate of dependency pairs for each type of dependency relation. To achieve higher
performance under the current statistical parsing model, we propose a method that intend
to acquire higher precision rate at the cost of recall rate (partial parse), and the method to
acquire higher recall rate at the cost of precision rate (redundant parse). We propose and
compare three partial (redundant) parse methods, Global, Local/norm, Ratio/next, and
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find that Ratio/next is superior to others among our methods.
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Table 1 Examples of “bunsetsu” features.
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Table 2 Variations of distance features.
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Table 3 Features used for estimating Head-Collocation
probability.
R S

BagRE | B8 | E8 BatRE

oTs | BE | &F | 0-L57

oV | BF | & 2

DUL | BF | & -

DR DT - 5 PICEETE FR 2 EEL, 7
TEL 2T T REFICHET S3bREmEL ML 2. BGH
EFNTE, BRI X ARERELST — 5 ICFEETIUE
FNEEAL, FELZTNTERY 5 20 L b3t
HBRPHE, FETTEREFEEL, FELZ TR
WEREFICET bR E AL .

2.2.2 BIRBDOBEBME

XHIRC A BREES EG L THMBIN 2B A, RS
DERIIBEBEZ ONS, HIELT, £1D3—4
EWVIRYFZIFEEZ THA. POS Model 12BWT
3, BREORSIICLY, EfEREECHDOBY
ELT, R3IDHAECDE D EHEHT B LMW
BTH 5.

FFERETIX, ThosofagerTnFRIHL,
El1eBxs. BREEEBRLEZVDBO, L0
ENENOHEE 1 L LTHEZ5DIL, BITERT,
Ny 2 F 7ROF—7 L LTHERAT5720TdH 5.
bbb, BOCHREEZERLEWTEET -5 2R
FKL, F-IPHEET T FORRELFEHTS. F—
OREELZITIE, F—IHRRO»2ET, BRE
ZIEAICER L TWL, B RIoBRSE, BERE
EHERTAREZRO ) LERDO O, S 1900, %
FRIOBERBRBEIEROLDPS 1 DF2HloT L.
RELBRYEOEREIE, BRE1DOFEEIFRS X
T 5. ZIHRAORREICOVTIE, BRETBR
TOWERLG R R DI THIS. HIANEFEZTEO
BREVSRIT, SIHEOMERL L IBRT 2 BEEN
Blkolb, FNTIF— IR0 L ZIFHTRE
NRIOBRE TR T A2 HEZELY 1 28, ST
MRAIRAODORESICRL 7264, FUBRELHYET.

2.3 Collins DEF IV

Collins? DEF NV OWRIIEFETHY, AAREL
B VRIZT I A T*OHRESLETHI LI KN
T, ERMLETVNRL BN, BAOHRADOHT
EBTMET B &, FESUERERL EERERY L &

¥ ORMBER L L X0, ROA —F okkinRS, 8/ -F
DIFHIFEE, T — ¥ IRERS 3 ooRRBRETE
HFEND,



Vol. 40 No. 12

VEFIVICHHS T 5.

rel

P(i—j|f1,...,fm)
&t P(: T—>elj | hiy 73y D3y hys 75,05, dijy Dij)
a—SAD L DORLEED AL TITZ 5.

rel

PG, Em)
. rel .
~ O(Z E’ ],hi,ri,pi,hj,?'j,pj,dijgpij)
C(hi77'i,pz‘,hj,Tj,pj,dij,Pij)

3. BIRFTALTYR L

HEAWZBROFNIL, RDEBYVTH 5B,
(1) WREBNYATL[RE]CE2, AP
TR (RBREOHOHTT)
(2) @FAFY, RHLEREEb LICL 2, XHK
0y L EEORE
(3) BXEHHEOFRYZTOHEOEH
(4) RYZRIOHBEHL7) 2T, HERKE
% BB ZTOHEEEDHRE
XHEIXEY
EAMICB LT+ EETIZ XS L. XER
B0 b, EHIREOBME, BRBITEENO
BHLELRH EAFH 5L 0EARLED) &
L7,
2L, BISNREREC LA XHBMNDOZEZ D&
WIS 5720, XHIBICBHOERE, RHL
ERMPIC LA ERRBATERTED LD ICL .
BNEROFRY R REOFE
BBPETI, TRTCOMBEL BV BB
LERL, 7 -5 PICHEEL B o EE, Mt
T BONEET, BREL L THEETAMNEE
ZIRAICES LTWLZET, Wy 74 TWGEAL—
VU T ETo7 (222 BEE).
BT ILTY X L
2QETHHALHE T b Lic, HAHHNEBY 2T
BROEREZRDL. ZOHPs, ROKBHDOTT,
HERERELDHBY)FI NI -V 2RET 5.
(1) XKRERE, EXEHICRAICLT 1004/ D
Pk )
(2) Ry zTIEHERE
CYK TVIT Y XL%2EHTHI LT, LEokHE
W REMERNICEIETE S,

4. BEEFNICL B BITEEOHME

FEBIUEEOT—% L LT, EDR' a—%
A% v/, EDROBRHYFITOHNE, LD R

FBORHERICET (R TN L £ DOFEHE 4205

1->2 2->6 3->4 4->6 5-6 6->9 7->8 8->9

EDR —_— -
BE 2 A i AF 3 ¥ 2 w
: - 7N Frany
B . MEE . lﬂﬁ)\b o NIV
1->2
1->3

B 1 EfMRY EORETR

Fig.1 Process to decide correct dependency relation.
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Table 4 Precision of correct dependency relations under
our statistical model.
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Table 5 Precision of correct dependency relations.
Equal model to Collins’ model.
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Fig.2 Precision of correct parses within n-best parses.
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Fig.3 Relationship between precision and coverage.
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