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Disambiguiation of Syntactic Structures of Japanese Noun Phrases
“NP ‘no’ NP” by PCFG Having Cooccurrence Constraints Embedded

Shosaku TANAKA, Yoichi TOMIURA and Toru HITAKA

(Received December 10, 1999)

Abstract: The noun phrase “NP ‘no’ NP”, that consists of two noun phrases connected by an adnominal

particles ‘no’, is frequently used in Japanese sentences. The surface structure of this phrase is simple, but

it has various semantic structures. There has been proposed a grammar to get the semantic structure of

this phrase systematically from its syntactic structure. And it is important to get a valid syntactic struc-

ture of an input noun phrase. However, there are several syntactic structures corresponding to the input
noun phrase. This paper presents a Probabilistic Context Free Grammar(PCFG), which has coocurrence
constraints embedded by subdividing a nonterminal with the semantic category of the headword of the
phrase derived from it. Then the result of the experiment shows the effectiveness of this PCFG.

Keywords: Japanese noun phrase “NP ‘no’ NP”, Ambiguity of syntactic structure, Probabilistic context

free grammar
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Table-1 Syntactic rules in the proposed grammars).

CN —n (n is a common noun) (1)
T —n (n is a term) (2)
RN —n (n is a relation noun) (3)
EN, —n (n is an event noun) (4)
T — CN (5)
T — RN (6)
ENy 1 — ENj (M
T — Det CN (8)
T — T® RN (9)
EN,_1 — T ENy (10)
T — T CN (11)
T-—ToHT (12)
CN — CN® CN (13)
RN — CN® RN (14)
ENy — CN® ENy, (15)
T—CNDT (16)
8V} 2)
T T
T RN R|N
L
%lk 22 ] ¥|)\ (2] |

Fig.1 Syntactic structures of “bijin no haha”((1)a
mother of a beauty or (2)a beautiful mother).
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Fig.2 Syntactic structures of “irojiro no biyin’(a fair
beauty).
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Table-2 Syntactic rules in the grammar having cooc-

curence constraints embedded.

CN(n) — n (n is a common noun)
T(n) —n (n is a term)
RN(n) — n (n is a relation noun)
EN.(n) — n (n is an event noun)
T(n) — CN(m)
T(n) — RN(n)

ENj_1(n) — ENg(n)
T(n) — Det CN(n)
T(n2) — T(m1) # RN(n2)
ENj,_1(n2) — T(m1) @ ENg(n2)
T(n2) — T(n1) ® CN(nz)
T(ng) — T(n1) # T(nz)
CN(n3) — CN(n1) » CN(n2)
RN(n2) — CN(m1) ® RN(n2)
ENi(n2) — CN(n1) @ ENg(n2)
T(n2) — CN(m1) @ T(nz)

TEA TEN
/
CNEN) &8 CN(EA)
/ \\
CN(EE) CNEEM) CN(ER)
&a 2] EIN =1=] 2] EIN

Fig.3 Syntactic structures of “irojiro no bijin” on the
grammar having cooccurrence constraints em-
bedded.
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2% % (Fig.3).
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MR S o, Rk, HGEREERR S 3 S
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3 (probabilistic context free grammar: PCFG) & ¥ 5
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I E IR D AR RIF T ML AAA TS

(8 (%)
/
RNG®) TEN RN
CNEN RN(E) CNCEN)
|
2L 0 B 2L 0 B

Fig.4 Syntactic structures of “bijin no haha” on the
grammar having cooccurrence constraints em-
bedded.
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Table-3 The result of the experiment of grammar G.

closed data open data
Rec. Ana.  Prec. Rec.
93.0% 100% 93.0% 93.0%
‘Ana. is the rate of analyzable sentences in input sen-
tences. ‘Prec.’ is the precision. ‘Rec.’ is the recall, that

is the product of ‘Ana.” and ‘Prec.’.

Table-4 The result of the experiment of grammar GZ.

closed data open data
¢ Rec. Ana. Prec. Rec.
0 99.9% 10.5% 99.6% 10.45%
1 99.8% 12.9% 99.3% 12.80%
2 99.7% 20.0% 98.4% 19.68%
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