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Lexical Descriptions with Disjunctive Feature Structures
for Dealing with Various Forms of Input

MIKIO NAKANO' and AKIRA SHIMAZU#-*

This paper presents a feature-based lexical description method for dealing with various forms
of input such as sequences of Roman letters, sequences of kana-kanji characters, sequences of
phonemes, and outputs of speech recognizers and morphological analyzers. A simple method
is to describe pairs of a lexical feature structure and a set of terminal symbols in each input
form. However, there can be no one-to-one correspondence between terminal symbols in two
different input forms. Therefore, even if one lexical entry with a disjunctive feature structure
is sufficient for one terminal symbol in one input form, multiple lexical entries are required if
multiple terminal symbols are used in another input form. This causes not only redundancy
in the lexical descriptions but also inefficiency in the parsing process. This paper proposes de-
scribing terminal symbols as feature values in the disjunctive feature structures. Since those
terminal symbols can be disjunctive values, even if there is no one-to-one correspondence
between terminal symbols, they can be described in one disjunctive feature structure. The
lexical feature structure for an input word is obtained by unification.
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Fig. 1 Unification-based parsing system.
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Table 1 Example of previous lexical descriptions.

HEF | 02 | EFEILGRUVE | GERENESR
[ pos v ]
( POS P )
CASE  ga
SORT human
S 1
ssar 4 L o A
kau 5 =) e e
CASE  wo
SORT  thing
\ | SEM )
[ ACTION  buy
SEM AGENT  [1]
i | OBJECT ﬁ J i
[ Pos v ]
([ pos p 1 )
CASE  ga
SORT human
SUBCAT 4 = SEM >
kau 3 k) Pos P
CASE  wo
SORT animal
sem  [2]
\ L (S J
ACTION  raise
SEM AGENT
L | omiEcT [2] ]
[ pos n
kigpu Eok I SORT  thing
| SEM  ticket
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ACTION  buy
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Table 2 Example lexical descriptions.

5| EFEHE

[PHON kau 7
KANA 79

kanar [o]

POS v

POS p POS p
______ = CASE ga CASE wo
DUDUAL
1 SORT human SORT
SEM @ SEM
ACTION
SEM AGENT
L

OBJECT [ 4]

(1Y E]) =(H9, thing, buy)

Vv (f15, animal, raise)

[ PHON kiqpu
KANA & 2.8
5 KANJI 8074
POS n
SORT thing
| SEM  ticket
[PHON 0
KANA %
3 KANJI %
POS P
| CASE wo
" PHON kau ]
KANA 9
KANJI =)
POS v
( [ pos »p )
CASE ga
SORT human
sucaT <{ F SEM [E] >
POS P
CASE  wo

SORT  thing

sem  [4] ]

\ L
[ ACTION  buy }

SEM AGENT
| | oBsECT

O BA%F] T 9 ] 1 UCIIFBRLERIZ, 1%
DFEREEB &,

[KANA 7 ]
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Table 3 Correspondences between terminal symbols and
lexical items.

RS | ANEREOHN | EREEES
kau PHON 1
9 KANA 1
19 KANJI 1
=% KANJI 1
kigpu PHON 2
o KANA 2
b KANJI 2
[ PHON 3
% KANA 3
% KANJI 3

PHELTHILICLY, ROBREMELELHES.

PHON kau
KANA 9
KANJI [e]
POS v
([ pos p )
CASE ga
SORT human
SuBCAT < L SEM 5
pos p |
CASE  wo
SORT
([ sem [ J
[ action [2]
SEM AGENT  [3] ]
| omircT  [4]

(o, [, [2]) = (B>, thing, buy)

7,
VvV (#17, animal, raise)

ZOXHITEY ] 3t L TRATICES D2 VEE
FUREED, [ 5 | T LTIES O H 2 ERFNE
EFHN NG,

IO OFERFEMMEIISUFITIROA I L 20, B2
WKARTEIIRXEZHWCET SRS, TOXER,
PATR #& 'V TH#WAZbDTHAH. 22T, ©BF
VP1, VP2, PP, NP, P i3, #7TV&TIA%<,
FWHHEE D identifier TH D, FHAICBWT, Hh
F oY) D PHON, KANA, KANJI ZWMER, Fh57 TV
DEZERELZDDTH L. Zoflimid, ERERL
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NHETOXEEDORRIROOND Z L 2RT D
CHWTWS,
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(1) VP1 —~ PP VP2
(VP1 pHON) = append((PP PHON), (VP2 PHON))
(VP1 KANA) = append({PP KANA), (VP2 KANA))
(VP1 kaNJI) = append((PP kanj1), (VP2 kaNJ1))
(VP1 Pos) = v
(PP Pos) = p
(VP2 Pos) = v
(VP1 seM) = (VP2 seM)
(VP2 suBcat) = (PP) U (VP1 SUBCAT)

(2) PP > NP P
(PP PHON) = append({NP PHON), (P PHON))
(PP kaNA) = append{(NP KANA), (P KANA))
(PP xaNi1) = append((NP xani), (P KANJI))

(PP pos) = p

(P pPoS) = p

(NP pos) = n

(PP case) = (P CASE)
(PP sort) = (NP SORT)
(PP seM) = (NP sem)

2 XEoR

Fig. 2 Example grammar.
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Fig. 3 Example parse tree.
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