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Integration of Statistical Dependency Parsing and
Constraint based Grammar for Japanese Sentence Analysis
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As advances are made in probabilistic parsing, it is becoming possible to parse even unprocessed text with high
accuracy. In comparison, implementation of grammars with rich, lexical data is also progressing. In order to
carry out deeper language processing, such as semantic interepretation, grammatical knowledge like that found
in HPSG and TAG is necessary. However, when using systems that only make use of grammatical restrictions,
many different parses can end up as the output for a single sentence, or due to violation of these rules, a parse
may not be successfully generated at all. In this propsal, we offer a solution to the latter problem by permitting
and storing parses that violate grammatical restraints, and only in the event that absolutely no error- free parses
are generated, a meta-process is used to corrected these malformed trees and return them to the parser so that
a correct parse can be determined. However, in doing so, the level of ambiguity is increased, and the number
of parses generates can explode. In response to this problem, we use dependency information to control how
and when trees are produced and in this manner reduce the amount of ambiguity in the output. In addition,
by using dependency information, not only are we able to reduce the number of trees generated for a given

sentence, but it also becomes possible to handle scrambled sentences in a natural way.

Keywords : Parsing, Head-driven Phrase Structure Grammar, Staitistical Dependency Parsing, Integration of

Statistic and Contraint Information, Robust Language Processing

1 0000 0000000000000000000000000
0000000000000000000HPSG[10]0
0000000000000 000000000000
000D0000000000000000000000
0000000000000000000000000

000000000000000000000000
000000000000000000000000
000 [[800000000000000000000

01310


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－159　　(19)

研究会Temp 
2004／1／14

研究会Temp 
－131－


Ooo0ooDoooooDoooooooog

go0o0oooooooooooooOoooDoOoDoOoon
00DOooOoo HPSGODODODODDOOODODOOOOO
goooooo0oooDooooOooooOooDDoODOO
ooooooOdooOoDoooooooooooooo
(0000000000000 00OSchabes[11]000
Lexicalized TAGO OO OO OO DO OO OKanayama O
[(fO000HPSGUOOOOOOODODOOOOOODOOD
ooooooooooon

Ooo0oooooooooooooooooooon
00000 HPSGODOOOOODODODOODDODOO
000000000 0O000000Og HPSGOOOO
goooooOooOopDooDOoDOOooOoOoOOoOoOoooOO
Oo0oDo0O0DO00o0o0ooOoooooooooooao
00o0oooooooooooDOOo0DOOoOoDoOOooO
000000000000 0oooooooooooog
gooDoooooooDOoOoDooOOooODOODOODOO
O HPSGOODODODODOOOOOODOOOOooOoOoOOoOd
Oo00o0oDoOoOooooooOoOoDOOoOooOOoOoooog
oodoooooooooooooo

1. 000000000000 DOOoo0O0Ooooooo

O0o00oDoDoooooooooo

2. 0000000000 (scrambling) 00000

3. HpSGODO0OO0O0OOOODOODOoOOoOoOogoOoo
gobooboboboboboobbooobobo
god

00012 000000000100000000
000000000 VPOOOOODOOOO0O0O00O0O0
000 VOOOOOOoOODOO0O0O000000000
0000000 (00 [5000000)0000o0oon
HPSGOOODOD 40000000000 (Adjacent
feature) 00000 1000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000000000000000000000
000000 HPSGOOOOOOODOO0DO0000
0000000000000000000000000
0000000000000000
0200000000000000000000000
00000000 HPSGOOOOOOO0O0O00000
0000000*00000000000000000
0000000000000000000000000
0000000000000000000000000

0000000000 ooO0ooOooooOoooOooDOoooOO
go0o0ooooooooooooooo

0 1320

!
gooo

[ ADJONT (VP[SUBCAT(N Pga)l)]

god

[ADJCNT (Vyora)l

Ul1goooogoo

=N
o—o}

02000000000

’DD—»DDDD

oobooooooboooobooooooooooooon
gboboogoboooooboooboboboabooboboo
gbooobooboob

e JO0OOODDODODODLODDODOOO

e JOOOO0ODOOOOOOODOOOODOOOO
oooooooooo

— bDoooobooobooooobobooboon

— b0Dbooboobooboooobooooooao
gbooooooo

goboobObooooooooboboooboooooon
200 000000O0O00O0O00O0O00 10000
gooooobooooobooooboon

oobooooooooooobobbooooooon
ooobooooooboboooooooboobooooo
goboooobooboboobooooobooooooo
ooboboooooooooooocoobooboooooon
ooboooobooobobooonD 3.00b0000
vobobobOooobooooooooooobooooon
goooo


研究会Temp 
－132－


AL

LTty

#Eatey
FRYZ T

= [i—v=] <= [s5-75¢2]

rd

‘ﬁ—ﬂ:l‘/*‘)‘/ | @ ’Failure Pool |

03 o00o0oooo

2 OOoooon

oboooooobOobOooooooboooooon
ooooooo3booboboooooobobooobo
goooooobooooboooboogoo

oooooobobobooobooboooobooboooon
gbgobodoboboooooobooboboooa
gobooboobooobboooooobbobobog
obooooobOooboobooooooboboobooooo
ooob0oooobobobobOooooooooboooooon
OO00O0O00DO0O0OOOO0CO00oDooDOoOoOonOaO ref
uboboooooooooooon

gbOobooboooobOoobooboooobooobooo
goboooboboboboboobobobooobooa
ubooooooooooan

Failure Pool OO OODOOO0O0ODOODOOOOODODO
gobooooooooogooboooo

ooooooooboobooooooboobooon
OO00D000000DDOO0O0O000D DD Failure Pool
gooobooogoooboboooobooooooo
oboooooooo

Failure Pool 00 OO0OO0O0O00OO0OCDODODOOODO
gboooobbobooboooooobboboooboo
gbooooobooboooboooooooban

3 Uonon

3.1 00

gooooooboooooobooocboooooon
OO00ooooooooooooooooo HpPSGOO
O000000ooopDooooOooD HPSGOOODOO
gboobooboobobbooooboobooooa
oooboobooobooooobooboooobobooooo
ooboooboboooooooboooooobooooon
uoobooooboboobbobooobooooo
oooboobooobooooobobooooboboooon

0 1330

0000000000000000000000000

00000000D0 [90000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000 (0,1)00 (np-1) 000000000
000000000000000000000000
000000000000000D0000000000
000D000000000000

chart(i, 7) = U(chart (i, k)xchart(k, 7)), i < k < j (1)

axf00000D0O0O0O0O0O0DODOOOOOOOO
b0 bU0ooooboboooboobbo
sO000000OO0O0O0oOoOO0OOoOoOoOoUooOoooooo
000000 n0000000 Ochart(0,n)0000
goooobobboooooooobooooogo
good O(n3)DDDDDDDDDDDDDDDD

gooodoooodbooboooobooobooao
Earley OO0 OO0 [2)000000000O0OOOO
00000(n),0(r?) 00000000000000
Valient [12] 00000 nO00000O00OO00ODOOOO
doodooobobobbooooooooooooon
O0n000000O00OO0ODOO0O0DO0ODOOO0OODOO
00d0Do0oooooboobooboboooooooa
gooobobbobbbooooobobooooad
dodoodboooboodoooooboobooboood
goobooooooooobooboobbbooooo
ooooobooooon

Joobooooobooboboboobooboa
0ooooooooooobooboboboobooog
O [8]0 000000000 Support Vector Machines
bbb oobboooogooooboo
Jooboooobboooooboobboobooooga
goobooboobooobobooouobooood
gooobooobooboooooooobooooa
gdbooobooobbooobobobbobooono
gooooooboooobobooooobooooo 4
ogoooooooooobooobooomooooo
oo obooooooboooood
J0ooobooooobobboob0ooobboooo
0oooooooobooboboboobobooooooa
goodoouoobboooooobboboooon
goboboobobbobbobbooobobobo
0oo0ooooooooooooboobooooon


研究会Temp 
－133－


2B

ve]/

FHTUNI

fns 1 Bk

U 40000000000000O00O00OC000
oo

gboooooboobooooobooboobooooon
Ub0dOn+xnO000000000000000O000O0
goooogooobboooboboobobobobobog
ooboboooobooooboooog

000000000000000000000000
0000000 2000000000000 Y(2%)00
00000000000000000-0000000
0000000000000000000000000
00000000000000(n/2)3+(n/2)3 = (n3)/4
000000000000000000000000
0000000000000000(®@®3)/900000
0000-00000000000000000000
0000000000 0000 O(z*)000000

000000000000000000000000
000000000000000000000000
0000000000000000000000 20
n000000000000000000000000
00000000000 00000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
00(!)(z*)0000000000.00000000
0000000000000000000000000
000000D0D00D00D0HPSGOOOOOOOOO
0000000000000000000000000
000000000000000000000000
ooooooo

3.2 JUOOOooOO

ooooobOooooooobbooooooooooon
gbobooooobobooobooooboboooooba
obObOoobobOoobooooooooooobooooo
oboboooboooobobooboobobooogo
gbooooooboobobooobooooobooboon

PROCESS_NODE (CURR_NODE)
CURR_NODE.PROCESS = TRUE
NEW_TREE_IDS = CALC_TREE_IDS (CURR_NODE.ID, CURR_NODE.CHILDREN)
FOR EACH TREE_ID IN NEW_TREE_IDS
0 O GENERATE_TREES (TREE_ID)
IF CURR_NODE.TREES CONTAINS TREE THAT COVERS CURR_NODE
AND CURR_NODE.CHILDREN
CURR_NODE.SATISFIED = TRUE
ELSE

CURR_NODE.TREES += ERROR_RECOVERY (CURR_NODE)

END

CALC_TREE_IDS (ID, CHILDREN_IDS[ 1)
RETURN LIST OF ALL PERMUTATIONS OF CHILDREN_IDS FOLLOWED BY ID
END
GENERATE_TREES (TREE_ID)
NODE_IDS = TOKENIZE (TREE_ID)
FOR EACH NODE_ID IN NODE_IDS
CURR_NODE = NODES [NODE_ID]
IF NOT CURR_NODE.PROCESSED
PROCESS_NODE (CURR_NODE)
NEW_TREES[ ] = CKY_PARSE (NODE_IDS)

PARENT.TREES[ ] += UNIFY_VERIFY (NEW_TREES)
END
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