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Japanese Dependency Parsing Using Relative Preference

of Dependency

TAkU Kupot and YUJI MATSUMOTO'

This paper presents a new statistical Japanese dependency parser which models a relative
preference of dependency. Most conventional Japanese dependency parsers are based on bi-
nary classification where all possible pairs of segments are classified into positive (dependent)
or negative (non-dependent) examples. However, such methods are not suitable for depen-
dency parsing, since the goal of this task is not to classify pairs of segments into two classes,
but to select the most likely modifiee out of all candidates. The proposed method is based
on this observation and models how likely a pair of segments have a dependency relation in
comparison with other pairs. Experiments using the Kyoto University Corpus show that the
method outperforms previous systems as well as improves the training efficiency.

1. Oo0o0oano

00000000000000000000000
000000000000000000000000
000002000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooooYeEog
00000000000000000000000
000000000000000000000000
000000000000000000000000
020000000000000000000000

tNTTOODOODOO0DOOO0ODOOO0o0O0
NTT Communication Science Laboratories, NTT Cor-
poration
1000000000000 00000000
Graduate School of Information Science, Nara Institute
of Science and Technology

1082

000000000000000000000000
0000000000000000000000SVM
000000000000000000000000
oY2900000000000000000000
000000000000000000
00000002000000000000000
00000000000000000000000O0
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooo
00000000000000000000000
00000 1000000000000000000
0D00000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0ooooQ



Vol. 46 No. 4

0000000000007 0000000000
0000000000000000000000000
00000000000000000 1000000
000000000000000000000000
000000000000000000000000
oP"9opoooo®Yoooooooononooo
g9 gpoooooo™Y o000000noon

00000000000000002000000
000000000000300000000000
000000040000000000000000
000500000000000000000000
00s000000000000000000000
00000000000000000000 7000
000000000000000000000 800
0Oooooooo

2. 00OoOOo0Oo0oOoooobo

000000000000000 B = {by,bs,...,
b,}0OOO0O000O0 D ={di,ds,...,dm} 00
000000004 000 5, 0000000000
O00000000 b 000 b, 000000d; =5
O000000W O b; 0000006 —b; 00O
00000000DO000O000D00D0000O000
ooQ
(1) 00000000000 O00O0O000O0D000

1000000000
(2) 00D0DO0DODOOODOOOO
00 (1)00000000 b, 000000000
0o00O0D000d,=-1000000000000
0000D0000000OM OO0OO0DO0 S =
{(B1,D1,),...,(By,Dp,)y 00DO0DOO0OOD
BeBOOOOODODOOOOO DePOOOO
f:B—~DOO0OO0OODOO0DOOOOOOOO
00D00000000000000 200000
A 0DDOOooOooooogY2o)
00000D00000000000000000
00000000000D00000000000
1000000000000000000000
000O000O0SVMOOOOOOOO0D0O00D0
000 CYKOOOOOOOOOOOOOOoOo
00D0O0000D0000O0O0DOOoOooooont®
ooooooon

B 0oDOooOoooO®
Shift-Reduce 0000000000000 ODO0O
00000000000000000000 shift
000 reduce 000000000000O000O

ooooooooooboooooooooooboooooo

1083

000000000000000000000A

0000000000000000000000

0000000000000000000000

0000000000000000000000

oo®no

00000AO0O0ODOODODOOODOOODOOODOO
0000AO0OO0OO0ODOOOODOOODOOOOOOD
0000000000 b 0000000000 d;0
00 T ={(b1,d),...,{br,d )} 000000000
0000 L=, |Bx)D 00000 b, 0000
0000000 (1)00 6, 00000000000
00, 000000000 C; ={bi1,...,bpnt 00
00O0000002000000000000000
000 (b, b)) eR" 0000000000000
00O0000000000002000000000
00000000000 0000000000000
ooooooo

3. DOoOooooooooo

20000000000000000 200000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000O000000000
3.1 0000000000
0000000000000 200 (b;,b;) OO
00000000000000000000000
00000000000000000000000
O ®((bi,b;)) e R" 00000 {4+1,-1} 0000
f:R"— {+1,-1} 0000000000000O0
000000000000000000000000
000O00O0O0oSvMOOOOO0OO0OOOO0OO0OO0OO00Dn
obv290o000000000000000000
OosSvMOO0ODOO0OODO0OO0OO00000000000
000000000000000000000000
0000 y=w-®((b,b;)), we R" 0000OD
00001 00000
000 » 00000000 ¢; 000000000
000000000000 weR*OOOOOD
Vi, Ve e C;
w - ®((bs,c)) > 0if ¢ = by,
w - ®((bs,c)) < 0if ¢ # bg, O

b; 0 b; 0000000000 O0wW - ®((bi,b;))
000 sgn(w-®((bi,b;)) 000000000000
00000000 w-®((b;,b;)) 000000000



1084 goooooooo

/\‘x
2 B F4v0 {5

b PN
BO F4vn 7Y

C

—_—
1510 7Y

(B — E@w -+
(BO —HZ4YD}—+172-1
Bo - &Yy —+1741

/F\
4 gEE BHLOL K% BAE

e A .
° WH BRI KE BAE
TN ST T
" wE Baf Fzecre
{fEA — HFEShtz} — +1
{fF B — FARL) —+1?-1
01 000oooooooooo
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model.
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Table 2 Results of dependency accuracy and sentence accuracy.
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Table 4 Relation between dependency distance and accuracy (F-measure/precision/recall).
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Table 5 Relation between part-of-speech and accuracy (1: relative 2: absolute).
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