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Towards Synchronous Head-driven Phrase Structure Grammars
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Abstract: This study proposes a model of synchronous Head-driven Phrase Structure Grammar for machine
translation.  Statistical machine translation currently receives much attention in the field of machine translation
because of ability to learn its model from parallel corpora automatically. However, statistical machine
translation suffers from difficulty in translating between language pairs which are structurally different, due to
lack of grammatical hypothesis or models. Synchronous grammars provide grammatical relations of two
languages, which enable machine translation to incorporate grammatical structures into the translation model.
We developed an experimental synchronous HPSG grammar, and its performance was evaluated on

English-Japanese machine translation as preliminary experiments.
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PHON: “Jack” PHON: "L v wo”
CAT: noun CAT: noun
TRS: [1] TRS:

Fig.1 Alexical entry pair of nouns in a Synchronous HPSG
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PHON: “eats” PHON: "~ 5"
CAT: verb CAT: verb
CAT: noun
CAT: noun
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SUBCAT: T
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TRS:
" | [ TRs: [6] i

Fig.2 Alexical entry pair of verbs in a synchronous HPSG
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Fig.3 A grammar rule pair for complements in a synchronous HPSG
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PHON: “Jack eats bananas” PHON: "% w2 h\FFEERD"
CAT:verb | o= CAT: verb
SUBJ: <>

COMPS: <>

——————
——————
- -
e
-
-

. . 1 |PHON: "ir+£R<2Z"
! PHON: "L v w oMt
i PHON: “eats bananas” MARK: ga/ 7 CAT: verb
IIl PHON: "Jack”| |CAT: ver] CAT: n.oun SUBCAT: 3] >

CAT: noun SUBJ: > :
COMPS: <>

#

2:9“ b PHON: “ba‘nanas" PHON: “/\++ %" f:i?N: “g&é"
oo X MARK: wo : verl
Coms <> CAT: noun CAT: noun SUBCAT: <E
comps: =2]>

N

------------

Fig.4 A parse tree pair of a synchronous HPSG
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