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Partial Correction
of Statistical Japanese Syntactic Parser

KANAYAMA Hiroshi
Tokyo Research Laboratory, IBM Japan, Ltd.
1623-14 Shimotsuruma, Yamato-shi, Kanagawa-ken, 242-8502 Japan
hkana@jp.ibm.com

Abstract

Corpus-based statistical syntactic analysis techniques have been widely studied because
they can handle interaction of many factors which affect syntactic structures, and have
achieved high precision. However, there remain several errors which can be avoided by using
linguistic knowledge, due to lack of lexical and contextual information in the statistical
models. This paper proposes the method to enhance the statistical Japanese syntactic
parser which uses the Triplet/Quadruplet Model and maximum entropy estimation, by
integrating human linguistic knowledge with the statistical information consistently.

1 0000 0000000000000000 (16000000
000000000000000000 (0000
0oooooooooooooooibiibl gppgppooooooooooOOOOOO (1210

gboboboboboboboboboooonod 0000000000000 000000000

00000000 0O000Uoo [15,4,90000 0000000000000 0000000000

U110


研究会Temp
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2004－NL－160　(1)

研究会Temp 
2004／3／4

研究会Temp 
－1－

研究会Temp 
 


gboboooobooooboooooooobooboond
oboboobobOoboboboboboboonogd
oboboobooboobobobobobobonbg
oboboboboboboboboooooonog
gbobobobobobobobobobood
oboobooboooobooooboooobobonog
obobooboboboboboboboboog
0000000 9oo0oo0oUoooU0ooooo
gobz200000000000000000000
001%005% 0000000000
obobobobobobooboooobooooon
gbobobobobobobobobobond
gbooooooobooboooboobooboobonod
oboboboboobobooboooobobonDg
ooboooobobobooooboooooboong
gbobobobobobobobobobond
oboboobobooboboboboboboong
oboboboboboboboboboboong
oobobobobooboboboboboboog
gbooooobooooooboooooan
oooooooooooooooooooooon
obobobobobobobobobobooDg
gbobobobooboooboooobobond
gboboboboboboboboboboond
do0doooo0o0oO0oO0oO0oO0O0Ooooooo 4o
0000000 [13]0 1002000000000
gbobobobobobobobobooboonod
0000000O000o0oo0oooooooo 1) o
oboboboboboboboboboboong
000000000000 0000D0Od0O Active
Learning 8] D00 00000000 DOOOOO
oboboobobobobooboboboboongd
oboboboboboobooboboobobonDg
oboboboboboboboboboboog
gbooooooooooboo
oboboboboboboobooboooooboon
ooboboobobobobooboooboobobooDg
gbobobobobobobobobobond
gboboboboboboboboboobooond
obooooooocoooobooboboobooonod
gbooooobooobooboboooogoo
gobooooooooboooboooboooo
gbobobobobobobobobobonod
obobobobooboboboboboboong

gbobobobobobobobobobonod
obooooooocoobooboobboboobonog
obooooobooooooobobooog

oob200000000000000000DO
0000000000000 ooo 6110000
oobooo3goobooooooooobooooobooog
gobooobboooobooobobooboooooog
o040000000000000DO0O0O0DOOO
gboooooooooooooooboobong
obobooboboboboboboboboonog
ooboooosbbo0booooooooboooog
gbooooooo

2 JOoooooboogd

0000ooUoooo (6, 110000000 UOo
gboboooobooboobooooboooooooo
oboobooboboobobooboboooboooonog
ooobooboboboboboboboobooog
gbooooobooooooboooo

2.1 OO0O00obbobodgao

oboboobooboobobooocooboboboon
oobobobobobobooboooboooboooooDog
O000o0oooooo e, 1100 HPSGOUOOOO
gboboboboboboboboboboonogd
ooog

oooobogobobooooooooooooooon
gbobobooboobobobobobooood
gbooooooooo9seboonoooooononogd
(|00000000000ooooooUooon
ooboboobobobooboboboboobooog
gbooboobooobooboboboboboondg
oboboobOobooboooobooooboooonod
gboooogoo

22 0JO0O0OoOoboobOooooobo

0000D0000000000 000 6,00
000 P(b— ey, 00 (1)(000000 2000
0),0 (2)(00000030000)0000000
OO0, 000 b0000000®,000 0000

020


研究会Temp 
－2－


V. Oa,000000'0

Cbn

P(b— cpn) = P(n | @y, Vey,, Ve,,) (1)
P(b— i) = P(n | 03, W,y Wy, Uey) (2)

000000000 P(T)ODOODOOOOD
gbobobobobobobobobobond
ooooo

P(T) ~ [[ P(b— con)
b

00020P(T)0000000000000000
000000000000000000
00000000000 (1), (2)0000000
00MO00000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000

(3)

3 Uuobbooooon

boboboboobooooooogoooooon
obobooboboboboobooooooboonogd
O000O00O00o0o0o0oooOoo ploooooo
goooboooboobooboboboobooooog
oboboobobobobooboobobobonogd
obooooobobooobobooobooboon

3.1 0O0ggoooogd

boboboboboobooboobooooobooon
0000oO0o0OO00 [1ooooooooooooo
oboboobobobobooboobooooboonog
000000 [180ooooooooooooooo
gboboobooooooboooobomooogd
gbobobooboobobooboobobooond
oboboobobobobobobobooboonogd
oood

Wy 000000000 00000000000000000
poooooooobs0oOOOOOO

2000000000000000000000000000
ooo

oo
goboooooo

98.35%
96.37%

(25105,25526)
(24600,/25526)

U 1: 0000000000000 00000EDROO
gooooo 330D bo0ooooooooooonooo
goboooooobooooboooboooooooobooo
gobooooooboood

0oo 61.82% (15781/25526)
f [EDR 0000 +JUMAN | 63.63% (16502/25936)
0ooooo 64.09% (7219/11263)

0 2. 000000000000000000D00OOO
goboooooooooooo

000000000 EDROOOODODOO [17]0
000000000000000000000000
000000000000000000000000

0000000000000000000000
100000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000

00000000000000000000000
00000000000000000000000
000000000000000020000000
EDROOOOO JUMAN 70000000000
000000000 (500000000 14000
000 [900000000000000000000
00000000000000000EDROOOO
0 JUMANODOOOOOODOOOOODOO00O0O00
000000000000000000000000
000000000000000000000000
00000000000000000000000
00000000000000000000000
000853000000000000000000
000 [11)0 882000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000000

3.2 0O0Ooooo

obooooobooooooooobooooboon
oboboomoooboboooooooobooooog

030


研究会Temp 
－3－


00000000000000000000000 [0000 [00000 0000 |
0000000000000000000000 L oooooon 8
2 ooooooo 26
3 ooooooo 45
e 0000 000OOODOO0O00000000 1 000000 6
0ooo 5 ooooo 41
6 oooooooo 2
7 ooooooo 51
e« 0000 0ODDOODO0D00000O0O0O0O = ————— =
ooooooo 9 0oo0oooo 26
10 ooooooo 45
e J00D0D 0DOODOODODOOOOOOODOO 11 | 000000 6
12 ooooo 41
13 oooooooo 2
e 10000 O00OOOOOO0O000000 7 00000000000 5
0O00O0OooOoooooao 15 oooooooooo 2
16 ooooo 2
17 ooooooo 51
000000000 (3)00000000000 8§ (0000000 3
00000000000000000000000 19 | 00000000 3
20 oooooooooo 2
000000000000000000000 31 | 0000000000 3
22 108000000
« 10000000000 O0DOOOOOOOOO 23| 300000000
24 s80o0ooong
000000000000000000000 D R ah (ininixinialn
000000000000000000000 26| 306013000000
27 3012000000
000000000000000000000 s T E0 OO0 000
000000000000000000000 20 [30609016000000
30 304010011016 000000
000000000000000000000 =T 00000

googooon

03 0000000000800 21 000000000
gooobooooooooooooooboooooooooo
ooboooooo

e JO0O0O0ODOOOODOOOODOODOOODOO
gooooooboooboooooboooo
goboooobooooboooobooobooobon

Donooooooondoooodidiil (vmpoooo000000000000000000
ooonooobbdibbbbdibbil ppgoooooooO000s0000000000
Doonopooonbiiooinbill popoo 7000000000000 00000O0
Dopooooonodonoiiiibil popooooo000000O00O00O00O000
oooooooon 0000000000000000040
EDRODOOOO 192,7250 00000000000
000000000000000000000000
3,30000000000000000000 4000
00000000000000000000000
000000000000000001%00000
00000000000000000000000
oooo

0000000000000000 [11]0000
000000000000000 88.6% 00000
00000000000000000000000

e JO0O0OUODOOODOOOODOOODO
000000000000000%0000
oobooboooboooobobooooobon
goooooobboobooooobooooDo
goooobooooo

3.3 Uoooooo

obobobobobobobooboo3o0oon
ggbboooboooboobbogbobooaoo
gogsobobobooboboonooooooogo

{000000000000000000000000000
oooooooooooboooooooooooOooOoboobooooo

30000000000000000000 oooOoobooooooono

040


研究会Temp 
－4－


| [ ooooo [ 0ooo |
0000000 | 88.53% (22599/25526) | 49.29%  (1671/3390)
0000000 [ 88.61% (22618/25526) | 49.50%  (1678/3390)

0000 : 5.2msec/0 (Pentium M 1.7GHz, 1GB) ‘

0 4 00000000000

L] 0000 \ ooooo

Ep | .o 00 0oooo, 000, | e 00 000y 000

Ey | oo 0000000 000, 0000, . | oo 0000000 000, 0000.....

Es | o D00 0000, 000 .| o 0000 000O0g 000......

Eg | oo D00 00, 000 000 . | oo 0000 00 0000 0000, ...
Es | oo 00 00, .. ooood. | 000 000000 00 ... 00000
Eg | oo D00 000 000, 000 ... 0o0ooo | ... 00 00, 00 ... 00000

Ev | oo D00 000 000, 0000 e | o 000 000 000, 000 ...

U5 000000000000000000000000O000000D0O000Dc 0000 DUOODUOOOO
gobooobooboooxooboooboooomoobooooboooooooboooooooboOooboboobobooooooon
gooobooooooobooooobooobooooooboooooooooboooooboooobooooooobooooon

gobooooboooooboooooo

088.6% 00000003.100000000000
gbobooboooooboooboooboooog
gbobobobobobobobobobond
oboobooboooobooobooboboobooboonogd
0o0oDoOoboobooboobd 41lmsecd 00000
11000000 1WwO000000000D0O00
gbooooobooooooboooooan

4 QDOO0OOOO0OO0OO0OO0O0O0O

4.1 0O0O0O0O0O0OO0OO

gobooobooooboooboooobooboooo
gbobobobobobobooboboobond
oooooooooooooooooboooooog
oboboboboboboboboboboog
gbobooboooboboooobooooobond
oboboobobobooboboboboboong
obobooboooooobooboobobobooboonDgd
0000000000 000000000

goboooooooobooboboooonosobb
ob0ooboos0d B/ 0E, 0000000000040

5000 0oOo0oOon 0mob 000 o000 ooooo
gooooooooooooooooooOoboboooooooo
oooooooo

ooooooboooobooooooooooog
gboboobooooboobooooboooog

E.0E, 00000000 00000o0oooo
oboooobooooboooobooooooogongd
oobobobobobobobobobooboog
UO0E0E,0000000000DODOO0OO00O00
obobooboboobo 4000000000000
obooooooooooon

EsUEs 0000000000 OO0O0oOOoooDoog
gbobobobobobobobobobood
oboboobobOobobobobobooboonog
obooooboooooobooboE, 000000
ooboboobobobobobobobobooog
gbobobooboobobooboboobobonod
oobooooooobooooboooobooooooo

4.2 00000

gobogoobggsbbooboobobogon
gboboboboboboobobooboooonod
obooooboobooobooomOO0ODOO0OO0O00d
ggbdntbooboaboaoboaoboaboo

gogbobonbOoooObOooboooobooooo

gbooooboooooo

g 50


研究会Temp 
－5－


{fa}

0 1: 0000000000000 mmbooooOoo
oooooOoo{f,}000000000O0O0ORROOODO
00000000000000D000000000 0
oo

oboboobobobooboooooooooon
oboboboboboboboboboboDg
oobobooboboboboboboboboog
gboboboboboboboboboboond
oboooooboooooboooo
0100000000b00b0oboooogn0m
Ooo0o0ooOooUoooooOo {f,}0000000
oboonn0O00000O0O0O0DOO0OO0O0OO0O00O0
000ooo0oooo f/o00000 ffo00ooo
o000 {f,}00000000D0O000O0NOO
gbobobobobobobobobobond
goooog
oboboboobooooooboobobooboon
oobooobooooooobobs0E, 000000
gbobobooboobooooboooobobond
oboooooooooobooboobooEeE, 0000
oobooobooooobooooboooboooog
oobobobooboboboboboboboobg
gboboboboboboboboboboond
obobooobooombOOODOOODOOOOOOd
O»0000000000O00O0OC0O0DO0OO00OO0 N
obobobobobobobobooboboog
goooo
obobOoboboboboobooboooooboon
oobooboooooboobooooboboobobonog
gmobooobobooooooboobooood
OEDRODDOOOOOOOOOODOOODODODOO
00000000000000000000% 00
oooooo{f,}000000000O00ODO0OOO
goobodn00bOO0O0mOoOOOO0OOOOO

gboboobobobobobobobobonod
obobooboobooboobooboooobooonod
oboooooobooooooDo

oooooboooooboooooooomooDo
gbobobobobobobobobobood
gbooooobooooooooboobo 000 Vy
ooobmN, 00bo00oooboooo v, gooog
gboboboboobobobobobooboood
gboboboboboboboboobooboonod
oomN, 0~ v, 000000000000000
goooobooooooN,00obobob v, oog
gbobooboboooboobooomooooog
gbobooboobooboobobooooboooonod
obooooobooooooobobooog

ooboooooosobbboooonbD 400000
goooooob 320000000 600000
oboboooooooosbooboboooboooooo
oboboooooooooooooooboobong
000o00Dood0o ADDooooooooog
oooooo0ooooooooooboo0oOo BOOO
oon

A0 f00000O0O00DOCOOODOOOOOO
gbobobobobobobobobooboood
ooooooof0fsO0O0ODOOOOOOOOOO
oboooooboobooooboobobooonog
oobobooboboobooboboboboboog
Oo0000ooO000o00ooOo0ooooOo0fAs0O0
oooooooooooOoOfsOOOOOOOOO
obooooobooooooboooo

oood Ee.00000b00oboboboobgoon
000000D00000000%00000000
oon

5 00O

obooooboooooooooooooooon
oboobooboboooooboobobooboong
ooobobooboobooooooooooooonodg
000ooooooooo Moo AOOOO00
ooooooooooo My000 AOBOOOO
OO000o0ooooo0o0 MypOOooooooOODO

000000000000000000070000 Jopooooooooooo

0000000000000 0000000
"E; 0000 0000000000000000000000

80N; 0 N2 O N3O NyOOON, O N, ODOODODODO
gooooooooooooooooooooboooooooon
gooooOooooo

0 ed


研究会Temp 
－6－


gooooooo

f1 | 000000000 0000000000MOO00000000 1 2 B
goooooooooomoomoomoooog 150

fo | 00000000000 ODO0OOOOOOOOOOOOOOO 1 2 B
goooooooooooomobOmooomooobooooDooo

f3 | 000000000000D000O0O00O0O0O0O0O00 1 2,3 B

goooooooooboooooobooooobooboooooooooooooon

f, | 000000000000 D0000MO00OO0O00O0O0O000O000O0000
13,1900 0000000000000 00O 00O oOomo0oomooog

23 1 | B

fs | 00000000 MO0O0O0O0O0O00O0O0O0O0ODOOO0O0O0OO 2 1 A

goooooobooooooooooon

fe | 000000000 O0O0O0MO0OOO0OOOO0ODOOOOOOODOOODOOO

23| A

0 6:00000000000ADfOOO0DOO00S00000 L40Es0O0O00OOODOODOOODDOOODOOOO
uoboooobodomwbOOOOOOOOOOODO nOOOODOOOOOOOODOOOOOOO

gbobobobobobobobobobond
ooooon

e backoff 1: 00O 0OOODOOOODOOOODO
OOo0D0o00 MupO0O0O00O0OO0D00O Mg
ooooo

e backoff 2: DO 0OOODOOOODOOOODO
OO000000 MapOOOOODODODOO My
ooooo

e 00: 00 MupOO0OODO

3200000000000 0000000004d0
goboooooooooobooooboooooo
OO00O0O0Obackeff OO ODODOODOODOOOOOO
oooon

gboboobooboosobobooobooboon
oobooobooo4«40000000o0o0ood
obobooboobooboobooobooboboboong
ooboboboboboboboboboboog
gbobobobobobobobobobonod
OO00oDOoOoooDo fy, 00000000000
ooooooboooooooobooooboboooo
gboobooboboboobooboooooboond
goooog

oo o0ob0oy 000 0000
obO o000 oob boooy.....

goo0ooobooooboobboooboos.3d
oo ooooooooooo
gdoooooooooooooooooooon
070000000000000 Gaussian prior [2]
gdddddooooooooooooooooo
00 o?=0500000000

0000000000000 00000Obackoff O
gddddooooooooooooooooboo
0000000000 MypO0OODOOOOODOOO
00000000000 Gaussian prior 00000
gdoooooooooooooooooooon
goobooooboooobboboboooobboo
goddodoooooooooooooooooo
ogoooooo oo tooboooooo
backoff 200000000000 OOOOOOOO
00s00b0o0oboobboooooooooon
00000000000 O000O0000O00O backoft
200000000000000000O00O00

6 UUouobgogda

oooobogobobooogoooooooooooon
gboboboboboboobobooboooboonod
gbobooboooooooobooboboboong
oboboobobooboboboboooboooonog
gbobobooboobooboboboboboog
gbobobobobobobobobobood

g7d


研究会Temp 
－7－


Gaussian prior 0 00O

Gaussian prior 0 O

O0000 (0000

D0000 0000

oooood 88.61% 49.50% 88.65% 49.82%
0000000 backoff 10 88.75% 49.97% 88.80% 50.14%
0000000 backoff 20 88.89% 50.41% 88.95% 50.56%
oooooooooo 88.90% 50.44% 88.98% 50.59%

O700000D00O000D0O0O0

gbobobobobobobobobobood
gbobobooboobobooboboboboong
obooooobooooooo
oboboboboobooobooooooooogoon
gbobobobobobobobobobood
gbobooboboboboboboobobond
oboboboboobobooboooboooboobong
oboboboboboboboboboboog
gboboboboboboboboboboond
oboooooocooooboooooobooboong
oboboboboboboboboboboDg
obooooopooooooooDo
bobobobobobobooogobooobooon
oboboobobobobooboooooooonod
obobobobobobobobobobooDg
gbobobobobobobobobobood
gbobooboobooooboooooooooboond
oboobooboobobobooboooobobonog
oboboboboboboboboboboobg
gboocooobooooooboooooan

godd

[1] Adam L. Berger, Stephen A. Della Pietra, and Vin-
cent. J. Della Pietra. A maximum entropy ap-
proach to natural language processing. Computa-
tional Linguistics, 22(1):39-71, 1996.

[2] S. Chen and R. Rosenfeld. A gaussian prior for
smoothing maximum entropy models. Technical
Report CMUCS-99-108, Carnegie Mellon Univer-
sity, 1999.

[3] Nello Cristianini and John Shawe-Taylor. Sup-
port Vector Machines. Cambridge University Press,
2000.

[4] Masahiko Haruno, Satoshi Shirai, and Yoshifumi
Ooyama. Using decision trees to construct a practi-
cal parser. In Proc. COLING-ACL ’98, pages 505—
511, 1998.

[5] Hiroshi Kanayama, Kentaro Torisawa, Yutaka Mit-
suishi, and Jun’ichi Tsujii. Statistical dependency

[7]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

0 80

analysis with an HPSG-based Japanese grammar.
In Proceedings of the 5th Natural Language Process-
ing Pacific Rim Symposium, pages 138-143, 1999.
Hiroshi Kanayama, Kentaro Torisawa, Yutaka Mit-
suishi, and Jun’ichi Tsujii. A hybrid Japanese
parser with hand-crafted grammar and statistics.
In Proceedings of the 18th International Confer-
ence on Computational Linguistics, pages 411417,
2000.

Sadao Kurohashi and Makoto Nagao. Japanese
morphological analysis system JUMAN version
3.61 manual, 1999.

Cynthia A. Thompson, Mary Elaine Califf, and
Raymond J. Mooney. Active learning for natural
language parsing and information extraction. In
Proc. 16th International Conf. on Machine Learn-
ing, pages 406-414, 1999.

Kiyotaka Uchimoto, Satoshi Sekine, and Hitoshi
Isahara. Japanese dependency structure analysis
based on maximum entropy models. In Proceed-
ings of the 13th Conference of the European Chap-
ter of the Association for Computational Linguis-
tics, pages 196203, 1999.

000 andO0O0O0. OODODODODODOOOCCOOO.
00ooooooa, 35(7):1293-1299, 1994.
000,00000,000,and 0000, OOO
0d0o0o0oooooOoooooooooooooo.
7(5):71-91, 2000.

000 andOJ000.000000D000OOCDOOOO
000000.000000000, 43(6):1834-1842,
2002.

goooOooo.ogooo, 1964.

0000 and00O0.00D0O00OOODOOOOOO
0000o0.n000000 DOO0OO0O0OOO, pages
115-118, 1997.

0000 and OO0O. O0DOOOOODOOODOO
o00. n0000Q00OD 117000000000
0, pages 83-90, 1997.
gooo,0000,0dd,andd0d00O. 000O0Q
000000000oo0oooooooo. mOo0O
000000000000 000O0oo0oo0Og, pages
41-48. 000000, 3 1999.
gooooooooo. EbDbROOOOOOOOOO,
1995.
0000,0000,0000,and000O0O. 000
00000o0oooooooooooooooooog
oooooo.oooooo, 5(3), 1998.


研究会Temp 
－8－




