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Lexical Disambiguation by Layered Neural Networks

Naoto Tagkagasar

In this paper, we describe an experiment of layered neural networks that we have done to
disambiguate lexical ambiguity which arises in Japanese morphological analysis. The neural
networks used here (one is simple feedforward type and the other is so called Elman type)
accept the sequence of preceding conceptual words as context, and output the words which
seem suitable for that context. In the input- and output-layer of the networks, we adopted local
representation (i.e. each unit represents one word). In the first stage of the experiment, neural
networks were trained to distinguish the words which follow the preceding words from the
words which do not. The 108 sentences, which were taken from a real publication, were used
to train the networks. This experiment showed that 10 hidden units were enough to learn all
of the training sentences. In the second stage of the experiment, the generalisation ability of
the trained neural networks was examined by giving them 33 sentences taken from another
publication. Both type of neural networks gave correct words in more than 909% of the 552
ambiguous situations.

Sep. 1995

1. 3L &I

BWEOHREN #EET 585413, HELHEOM
EEHEZBEPROOPEBETH S, Lichi-> TEHEKE
PR BARBLEIC B W TR, Xk HMEERM I
TR, ThbEHMERERNERICE > T 5,
TPRERMENT R BT T 2 i3, REARMBBBRIE S5 I8
LA TEWIT Ry, EROBREOHASTELLE
FRERET 270, ERLLS L LTw3EHE
D HEE & OEWRAIBER, BLUBREDIREEL
BT 20BN D, £BOHE» S, TTO
BRIEEZCES IS, FRERIRAHADOE E
ErSIBICHARTOH L FPEE Ly, 20K, BEis

T BRI AT

Electrotechnical Laboratory

2102

DOHLHEEEZHRT 20D FENIEC RS,
ARTI, XRBEz 5Nz &, 2O & B
DIBVHEELFINT 20 —F V32w MZOWTHRR
5. HEATERRMESE UEE, IR EBEEOB B
R, ZOTHWEEEL D QIEMREL % 2 WRENE L
EEZONL, Lo T, TOZa—I0iy b %
HARBERERBNT Y X 7 JCHlAA L - & T, FHEE
N DFER A ST E 3,
REDFEOEBEIROL BV THL, EFTEL2ET,
AR & BEDBWEEOBEIRC=a—5 Vi y bR H
WieEH e, ZOBRAMEICOWTHRG, E3ET
i3, EBOHRY 2RI LT, IR HEDRES
Za—=TVAy MIEBIEIERICOWTHREL,
EBERERT, FiE4ETIE, —2—F 03y b
DO—fRILRETI 2FANE, Zhid, EI3IZBOERE2EL



Vol.36 No.9

TR BEOEBEL2EE S22 —F V4 Y b
12, BV O RO/ B O SCE 2 #
T3 LTS E5ETRERECHEL TERT 5.
BRICEETLEEL L L HSBOBEEBNS,

2. Xk =a—F)Fv b

2.1 XIRMIBICEBRENDREN

TR, XREBEOMVWHEELEINT R
WESR AN BB RFIEL, Kic=a—F0y b5
ZORMERBI-THIDOTHLIEERT,

TR & B OH O EEE R BIR T A RICER I N HE
FE LT, MFO3BEIEZ OND,

[/34 — > HITESRANIERE S ]

57 6 h 7 00k & BB BEE R BT 27201
X, EFZOXIREE S OB CRET 2LENDH S,
—OEXREESTH, FIXRERONYZ—V 2
VB D, FNOTRTEDHOHUDFIET S L
FHEETH 5.

%7, WHREL R B UEE, Aurfitnsdd
ObHhE, I3 TRVHOLDHS, BLXIRA X
B A’ BSEWIEB T2 6, kA LBEEDMY:
MEQHES 2 b, TIRA LBEOMOEEOESR 2
CREBOBERNSBEET L EFELLNS, L
5T, Btz Ui s 2175 N &
TH>5.

ZOE I RCE, DEROANY 21—y g VHE
L, 228 ZOMCELESFEZ I EMBTEDS, &
WA T a S D 5, T u S HRERICE,
UYRNBERE LD B35 — VIR RENEL TY
Z., LizdoT, XRELET VAT AR, /87—
VR BROBEICELI b OPEE L,
= ipl i Al

LTz ko, TRONY o—y a VIiERIC
BET S, LichoT, &LOXRCRL, ThiE
EOBWEEY, AFOFICL> TERNICEZS
rirTERwy, b L, ERONSKRE T HEEERE
HIEYT 20 ThilE, FOFREND 32 XIREHIRT
22 LRTEETHED, LHLEDHEETY, HHd
ZVIEEROEE—EE LW EEEZ S L, AFHR
P48 I B T SOk & BLEE & BT B kT R L
< Hpva, SRR & MEEOBEM T, BETY R T AR,
1) EEOFIH S, 2) HENERECEINT, 17
SRETHELH, ZD-HITE, IS5 ORMFEE
BEN BRIV AT LAWRETH S,

[—#{tEETI]
Y AT AWRWEER I RE L Tz e LTY,

BB = 2 — T V% v M IC & B FERATEEERYE O B 2103

FNBFUTREEFRTSTH S, ERCEET 530k
DNy — Y EEBT LI L BBERTEETH 5 0
5, TELTOLROLIRBATENS Z L HERDHD
35 %, KREIOXPRB AT ENT BV AT LAMBEBNR
X {TENE, BCEE LNy — > Othh 5 Z I EN
LizbDRBLHELAMNET 2 ZLTHLEEZION
3. ZDRoE, BELULAEE BT 280
PDELAN3,

BlE, 7$% — v HOTSERALEERES) - R EREST -
—ALRES, O 3FEEDORESIOLEE BT,
nowInd, =2—I3viv b BEBRLTIHE
ThHB, Za—I Wiy NERAOEES, XkEa=
v P OEBENY - ELTERRTLZIEDNTES
(87 — HIIERANIREEST) . R0, FHINEXRE,
ZONXIRCEEORAEEE L P AT ELT=a
—S Wiy NMIERT A Z LT, WEOBKRLIERG
PRS2 LT TH B RRNEEEES). &
SBicma—I VA Y MRESLIAEE—RET S
BEHBMED 5 TWB DT, REDICHRIZN L T b @]
RITEIE L5 b D LEIETE S (—RRILAESD).

2.2 BEBEI-1—3/3y FOERAE XDER

2elEd)

INETId=a—F V3 v b &R ERIER
MW ORFSE (REEEN &) By o>»fTbh
TERD, ZNOOPTCRMHEEEHED=2—F VA
v b RFIHT 2 b OBHBHS », —F, SEDE
BCHEALDOR, BEMD=a—F )k bTH 5.
BB RERAL-BHEIMUTOLBD TH 5.

C EERMLENA TR TB Y, ZOHEECH

T ENMN - ERARETBSEATYS,

Ny 7 AT = g v WS IREBED

BEL, Lrb2n2ERILT 50 DFER
mr LRI NTnS,

 EEEOEBS—FACREINTEY, 7%

AT, KBRS TH I 2B 5 2 L ITE S,
Z D7 HERELE .,

*7r, SEWER LIz=a—F V% v M, HXEE
BRI Y X 7 AD—EiciAaAENS X D 2Ebh
FREELTWD, 209, HEORILVENT T
EANXFH =0 FTEIBEILPOF v, B
(RBEE L BEE L OO SFANESREDOF = v 7 3R
BRI AT AMCEDE, Za—IF N3y MHTRL
HLUAWT EIZ LY, NERDH-FERSRN LT =

¥ EREH c REABRNEF v 7 ETEDTZa—TF N
39 M ETEFTLEIIEVIRADHBY,



2104 TERALEE S

Y7 EWD b DIZEROTEEPB2ETIE>E D &
RETEZBEDOLDTH B0, BRI L3
v b EEDRTYH, ROV VRVRT Fa—F
(Fhbs LispHDviZ Prolog Lt Wwo 2 EEic X %
Frv?2) THIRBETEB L WIS OBZEOBATH

2
.

3. XHRMIBEENER

3.1 BBAMIX
ERSHENE Y X7 A 0H A 5§ 5 B,
BRI BT, EBOESET—4 2/
WEIEWEBETHD, XIRICSHE b L WEEESER
THLWISEORNEEE TS L, MREELTiEdD
L EHC OV TERMNCBGR L 72 B, 12 & TS
XENBEL T2 EH2 NS, £, BEOHALS
EWISEEIST S L, FRERAMEE T 53
FE LR, 22 TCSERIOERICIL, BR oS
BT A GNRIB T IV AEREFOET) &
FEAT2ZEIC L, =2—F 0%y 2T 27
DFEBRFIX L TR,

M, Tk, A, #
L R (1982)
DHEIS[HE12E TRASORE §2. 79 A&
EFRVA Y | (pp. 221-231) WHITL 2B AERL
7o, ZOHIZE ENDBICFERIL 5708, By HEE

1 871, XDHIT 108 TH 3.

Za—F Ay PZRTRT B DDEE Y —
i, FERONE»SUTOFRIETERL .
FBNY — LR FIE

[step 1] FEEAPIND T NT % F/EL CHEMN
(BRI TERE R BAAT) 15T 5.

[step 2] SN T XRYOFEERFGIICHL,
step 35 step 4 £ THEBEHET S,

[step 3] BIREN7-XOHIHEN 2 BHEK S
NEFTBLE, 2<u<N O n izt T step 4 2§D
K9,

PSR (BETR),

[step 41 Sz o’ nicxt
2) TRETHEE
HEED, RfTHIREY L,
FCTOHEDS B, HITEE

&, 3) FERBEEEES

LT, 1) SEf78RET
&, »ok53D
X DFEHENS n—1FH
D& % HENEIZ Tz b

DTH5, HiHEBES LI,

XOEELBEZ T n

FEHOHELPW—DERLET2EE5TH 5, JEBiEE
BES LI, BERETS A7 LA0HBCEREEINT

W LBEEEOHRT, XFEREH-.

DEFBERETAAREEOH 2D DTRTH S

FRFIEETIIC n—1 & H
5, i

HEESOERTRO DO 62 2E8E65THS (R

EECRE Sep. 1995

ERBE O/ MBS/ B/ ATLS S

n=>50NHE

ETRUES: [ERMS, B8]
RHMEES:  (B5)
FHRMBIBES . (K X, &, R}

1 IRTD n EHLT

In:NU)iﬁﬁ’

n=30HE
n=2 NHE
SefTEIraEsl :
RIFHERS
FERMYERS

1 SEATEIERY - B HEES - SR HEE S DI
Fig.1 Generation of Preceding Word Sequence, Following
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Fig.5 Structure of a feedforward neural network.
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Table 1 Steps required by feedforward neural networks to
learn the learning patterns.
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Fig.6 Structure of a feedback neural network.
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learn the learning patterns.
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