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Generating a Logical-constraint-based Internal
Representation from a Unification Grammar Formalism
with Disjunctive Information

MIiIKIO NAKANO' and AKIRA SHIMAZUt

This paper proposes a method for generating a logical-constraint-based internal representa-
tion from a unification grammar formalism with disjunctive information. Unification grammar
formalisms based on path equations and lists of pairs of feature name and feature value are bet-
ter than those based on first-order terms in that the former is easier to describe, to amend, and
to understand. Internal representations of unification grammars can be classified into those
using labeled, directed graphs and those using first-order terms. Parsing is more efficient when
the latter representations are used. Therefore, it is effective to translate a formalism based on
path equations and lists of pairs of feature name and feature value into a term-based internal
representation. Previous translation methods are problematic in that they cannot deal with
disjunctive feature descriptions, which reduce redundancies in the grammar. Moreover, in-
corporating disjunctive information into internal representation makes parsing efficient. This
paper presents a method for translating a grammar formalism with disjunctive information
based on path equations and lists of pairs of feature name and feature value into an internal
representation using first-order terms, without expanding disjunctions. It also describes the
experiment results that show advantages of the proposed method.
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TWaHDT, L) T I Veq(v, w) &

EDARIRIZHNZ . 22T, eqld@—MiH
THEET, ROLIICEHIND,
eq(X, X) «

(I1d) HESEH <7 0id, (IIb) T(p v ... v))
DB zo> TS, Thrb, V7TV p' (v,
co V) BYED, BEITINZ 5.
(1) (I) THEo7zibEEz iV C, LCGRICE
AR L FFEEE 25,
RD walk DFEEIEE 2B L CHBT 5.
(defword walk (sign)
(<sign pos> = verb

3T B A

<sign agr> = <sign subj agr>)
(not3s <sign agr>))

9, (I) THLVIREE 0 & sign (25T % LOCGR
DI Sign S N, FHERE cO(Sign) LB, RIC
(IIb) T, 247H D<sign pos>id, B X1 IIE X

Z BN, pos(Sign, X1) BIRMEIZMMZ 5N 5. verb id
E verb KB XA OND. 3ITHDOEMN D<sign
agr>d X212, HAilD<sign subj agr>id X4 1JE X
#z 51, agr(Sign, X2), subj(Sign, X3), agr(X3,
X4) A%, BRIz oh s, LT, BREBEHFERIZ

(13) X1 = verb

X2 =X4

b, £/, 447H D<sign agr>id X5 2B &
Z BN, agr(Sign, X5) FARKICIZ 5N B, wrn
(not3s <sign agr>) IE, (not3s X5) IZ% 5. (Ilc)
T (13) OB HFERD 5 eq(X1, verb) & eq(X2, X4)
PES CARFIZIZ 51 s, (I1d) T not3s(X5) A%
AR 6N 5.

L7223oT,

(14) cO(Sign) « {pos(Sign, X1), agr(Sign, X2),

subj(Sign, X3), agr(X3, X4), agr(Sign,

X5), eq(X1, verb), eq(X2, X4), not3s(X5)}
B, T N—RIBF SN D, RHEIC (walk, c0) 2F
FFEEHBICR 5.

MREERRIP~ 7 D ERD RIS L CERT 5. 4
HBEHE (15) 2251, (16) DEEHIEL R, (S,
NP, VP], {c1(S, NP, VP)}) »"jiE8Al & L T&
#FENns.

(15) (defrule psril (s -> np vp)

(<s pos> = sentence

<np pos> = noun

Mar. 1997

<vp pos> = verb
<vp subj> = <np>
<np agr> = <vp agr>
<s agr> = <vp agr>))
(16) c1(S, NP, VP) « {pos(S, X1), pos(NP,
X2), pos(VP, X3), subj(VP, X4), agr(NP,
X5), agr(VP, X6), agr(S, X7), agr(VP,
X8), eq(X1, sentence), eq(X2, noun),
eq(X3, verb), eq(X4, NP), eq(X5, X6),
eq(X7, X8)}
F/, w7 UEHQAT) 6, (18) DX ) ZHEEH
PELN S,
(17) (defddmacro not3s (agr)
(<agr num> = sing)
(first-or-second <agr per>))
(18) not3s(Agr) « {num(Agr, X1), per(Agr,
X2), eq(X1, sing), first-or-second(X2)}

UEOEWRT, HE<70 m CEROEHRIS D S
&, BEm CTHEROERGHFTELOT, EEVE
S NTICEBRPITbNG.

5.1.3 HEEEORKICL 3 TRMEDERE

BEDTETEL NIHEEH T, M—MrRTH
Fheq, EMMEERTME, BIUE—OERLIE
BV 7 OERTBEL Y, EREE 1OLPELE
WIBFEN S (PR TS, b L, Z0FTORTH
HICHWB L, 201202 WERE %R Uik
HARLHEHREPEDLONLEICRAL S TER ST,
AT R R ATE .

I8, M4iT VT XL ERTFREE reduce-
de ZHWT, EHH % 1 2 LR VBREELRIE
CEEMZ A, TOFRHEE EHERH LIEE.

Bl LT, LEo (14) #EWT 5. A3 T,

(19) reduce ({pos(Sign, X1), agr(Sign, X2),
subj(Sign, X3), agr(X3, X4),
agr(Sign, X5), eq(X1, verb),
eq(X2, X4), not3s(X5)})

HIEEN S, B3 T, L = pos(Sign, X1) £ 55 &,
pos DEFENL, (12) TELNT:, ROERETH 2
(BDAT v T ORBO 1201, BHER S B 0%
HT#HWTBL).
pos(sign(X, Y, Z), X) «
H—{L%&4T9 &, 6 ={Sign/sign(X, Y, Z), X1/X} &
% 5. RiZ, B4 T,
reduce ({agr(sign(X, Y, Z), X2),
subj(sign(X, Y, 7), X3),
agr(X3, X4), agr(sign(X, Y, Z), X5),
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Table 1 Experiment results.

ANI (b2bEELLZDLD) FH FEATIRERT A (B)) | MATESR B (7))
A FHE S Ao 2 SN e S S 6.05 1.42
SAREA I TAHEITR ER T Ho /2 6 514 167.49 13.11
KER A% F8F 10 8% % BUEIE © &Z 7 Hi 5.52 1.79
WHB IZ =YYy O V=N % %% 72 O X BE 77 AEB RO 21.87 4.42
P THER N Ho LW ICHE LT L & T4 & &4 22.94 5.03
KER 25 T84 10 Bz 7o 8 % f 2% 2548 1 B 7 ARSI & & 3 12.75 3.44
AAREA G R T W R WERL 7 AT 4TI S 0% b | BEBArabEY 78.19 10.24
L Tw3

Procedure reduce-dc (DC : #EH)

Al. DC%(7F—FR—AHLWHKL.

A2. H % DCDFEH, B%DCOARKETS,

A3. reduce(B) %47\, “fail” 2HEHUEET L, (9, B')
WIENE, HE «+ B’ 27— ¥ R— 2|2 BHFT 5.

Function reduce (C : #il#) (&, fLAL KD 2 24 A,
b LI, “fail” #K.

B1. ERHOLVWREEXHF OV T INIEC IZHNIT,
“fail” *iK3.

B2. C={}, 72, COTRTD)FINDHKE
MEHHE 2 DU ERTE, (¢, C) BT (e i3
ZERALD).

B3. REIEREL 1 OZIHEOHBVFINVLEC
LT, 20E&EH*H«— BE3oHL%, H
ELOBE—bRRAA, KT H L “fail” %7
BT hiE, 0 # HELORAE—LF (most
general unifier!”)) ¥ 5.

B4. reduce((BU(C—{L}))8) £17\v>, #DEH “fail”
%5 “fail” 2L, (0, C') %5 (fo, C') #3ET.

a4 HEPOTNMT) XL
Fig.4 Algorithm for reduction.

eq(X, verb), eq(X2, X4), not3s(X5)})
DUHEN S . FRROBIEL MR D BT L, 2D reduce 13,
({X/verb, Y/X6, Z/sign(X7, X6, X8)},
{not3s(X6)})
ZIRY. 2L, DB WEROEEIZE N,
Z ZT, not3s(X6) IdMFENERE L 2 OFONOTT
NUEREH SRz, 29 LT, (19) @ reduce 13,
({Sign/sign(verb, X6, sign(X7, X6, X8))},
{not3s(X6)})
%Y. reduce-dc IZRY, A3 T,
cO(sign(verb, X6, sign(X7, X6, X8)))

+ {not3s(X6)}
PF—=FR=2IMronb, LBk, Pk
DERIRVETIREE not3s TEE SN TV L REIZERM
SNBNOT, TRENFRY BRPNE T TREER
BR7=N T3,

FRATRER A D REZ R L THLERL 2 30HEE s b & Omre
FEATRSI B {58 % BB IO L 2230 R 72 & X ORETRER

R DOBIETIE, THREE 2 2L L omiEs fiwv
THEEEREORMETEESMZ Z vz, B2 BE
AT o8 BIIERMT ABATHTEARI LT L
EIVBENH D, R ILOEBREX, FIEO I
i, T4bL, LEROBBRIBELToELTY
ERLEWVI) B LERBZERELTWVS, 202
Ll BB ORERSF B WHERBEAO TR N
P, BEORMICHYT 2 FiLoBHR L BETb
Z\n,

6. % ER

BEOBRWIEL B L B850, FHTTRELS
ERFEOF ML, REBHZER T2 2L (TR T
EHHIHDL, Lzho>T, REFRLEEL TS
ELIEE, ARLOFEIZL ) BSERE R
7o FR L 730EO 2 A B ORI £ %
1TV, BTS2 o 7o B A HesR L 7=,

EBRIE, A4V AEY 384 AHNA P RO Sun
SparcStation 20, SunOS 4.1.3 £ Lucid Common
Lisp 4.0.0 Z W TiTo /. EBRTHW R, T
fim(t, =B, MR, sEE L, BRI, S
#t, BEXTAEBZ] oRox, EAEH, B
Bz &te o, BARBOERY: THOLHE
D IENTED, BT LREOF ¥ — M EATD
RV, B—LRBIOEED Rz, SRR, (1)
EESZEMALTHroE®RL, BE28T20EMEE
B LB ONEER (BATEER A), (2) K&
OHET, BEEHRLZRo I FMEHICLBLTT
E-PERRIL (WATERR B), @ 25882 Hv, &M
REELTOFMEZEINLA (R1)., 2088, +X
TOATILE (1) L9 b (2) DF DG CHATT
HIENRTER, ZhiCky, REBHEHE-7F
BT BRFEOF AR TE.
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7. bW

KL T, FUL-FWEERT LERFENEH
Wiz, BEBMEEOE b ERkE, REHHRE
Rol T THREHHHICES S NTRBIEBRT 2 F
WERRLZ, ZoFFECXY, il BE FHEOR
SRR OB L EER E, WEREO BWNEEE
BIERT LI LN TEL. KX TRLERES,
WEE IR EER S A7 L1020 CHW WS,

BE BE IR R —ERTE R
WE, HHL TV WAERK, SIRECZRK, N
BRICK, RBESOS T IS ERIREICE LT
HrklEbollEE—K, BHE-K, BHERK,
EERY A7 AOER % FR-> TV iz72nizdt EA DI
K, B —BRRICEH L ET.
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