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This paper addresses the problem of constructing a semantic hierarchy for Japanese-English translation systems.
The creation of a comprehensive hierarchy is one important step in this system because it is used to bias the learning
of rules that indicate the English translation of Japanese verbs. We propose two methods of constructing a hierarchy:
acquiring a hierarchy from scratch and updating a hierarchy. When acquiring a hierarchy from scratch, translation
rules are learned by an inductive learning algorithm in the first step. A new hierarchy is then generated by applying
a clustering method to internal disjunctions of the learned rules and new rules are learned under the bias of this
hierarchy. When updating an existing manually-constructed hierarchy, we take advantage of its node structure. We

report experimental results showing that the semantic hierarchies generated by our method yield learned translation

rules with higher average accuracy.



1 @Lsic

EERREOo—oTH L Y—F 2k, ZLOHR
EBELBEYRFAaCB VT, BEE/AAREbD &
BoTwd, Aa. FETHIWFAOEKLTFAET
SHELB TR, PEBRELEDR v V-5 2%
EEHFHBE T 3 (B 2[R K 95).

—H\ ¥ V—=F 2, HRABTBLAE > 27 L FH
INABE Boh3ER Y /-5 2B KKK
EBHT 5, Red, BREBFT7T ALY JLc X 28K
HR 27 LATHRA A2 OER R L LBESKC
b, ZESh3A—Ar0HHP, ZFBCHERHB L
THwbh3 v V-9 20RKEET B L w5E
BH Dok [Almuallim et al. 1994), BFED > Y —F x
B AFERTH 220, LA 2FLICES
T AT LIRHELERBKRTHIRTFR AW L 5
b, /- ROBYBEXE IR TV A,

ARETHR, FMEPETATY XL LRI 72 4
Yyv 7oAt s, HEry-520—-2Th 34
FERBYEAR OB EBRUERTFELYRET 5.

RETI2HRHEFECR, FTRAEETALT)Y
XLExfvT, BABRE»r»LbHRA— 1L 2 KkD 3, &
DR, BRHABL LTOBEREEARBIFAL 2 v,
Kic, fIRTHB LR AL— L OLRBERICEN 3 KR
HOoHRBRFEE>»bHEHBBRCE ST, BEE#E
FMoBUELHAL. EERBEROEUESTII X R®
3, B, COBUEFTIIrL, 2924y v 7F
BERAVCT7 7R 4—KE¥ERL. ChiEREEE
FE+ 3,

—F EEFECH, I THEOERBELKE -
b, /-FoR:ZoHETAVT. EXREEM O
LIEFHERD 3, Kic, HEHEBFELEAROHE
T, BHRBHERMBELETERD 3, Kk, thb?2
SOFHERBECES L, —00BUETH X ER
L. 2OFSIRrG2 522 ) v 7FEYHAVT, BB
=237 R X - RN

KETE, ¥ AR LT E3HROXFLaeB03
MR- 2 OB OVWTRR 3B, Kk, BHRET
ATYXLEFAL L, BRAr— 12 OZFFHEILOW
T3, Ric, 2HEXhABRr—A 2L, 772
FIVVvIFEEYANT, BERBE®RR ZERT 2 5%
KoOnTRR3, Kic, BEHREARECH-T, BHF
BHRERLFALZBESOFEY. BREROEEF
EELTRRB, b, ALF—4, EF— & ¥ fio
AEBRET R AREFEOFYHELRTT 2,

‘4—)- (Persony @: Continued below
Agents Organizations
Natural
E Facilities
‘Objects ?
Anything Inanimate
\ Abstracttings . Systems / Customs
Abstract
Hmn Acivilles
§ NM Phenomena
Abstract
vaorlu
aoon e o
. I oung /
@: Pmﬁm\" ?MablFomm< me

ML —MEBABKRREERRO—F

2 BRRUYXFALALCEII HB<—IDIER

NTT CHREP O B EEK#R s X 7 & ALT-J/E
[lkehara et al. S0)(MuBE 91) x W ic, R x5 4
B HB -2 OMRICOTRR 3,

AHERL X743 KHLT, 320Q0FB~—=: &
RBEER. ZAHE BHRAr— 22 0lRIAT»
3.

BlerTkse, FHMUSR . KEET L
—#EoBEr -2 THY, B/~ Vi, BHELE
CTRHRBEIR TS, /- FHEz2EETy U1, BHEE
YD is-a Bk 2 F . BHIE. RERE, 12088,
115D/ — FCHERIATBY, chon/—Fix
TOEOHE, — F e, 1925BOKM, — Fic X b i
RENhTWw 3,

EREBR, WO FTEBEOLALNEL, £2ToLEH
KL, Bx—2hw LBER(ERER. %) E%E
BRI B CTOhTwE, ALK, BF = 2” K5t
LT, AN [BE o208 KBERH D HTH
nl" 60

BRA—LRE, BEAEXALZ—VEETAREI—v D
SHCBFREHELCE Y, BEERI. £XWcco
r—rKFESTATEFTENZ, —Kc, @ 2CRT X
5K, =20 BEXRBEHFHICHLT, FE. EROXE
BREOHIESH R AT N3, Kr—r i, OCRT &
S5 A A RHEBCHEL A E-v %, r—LEF
PCKEBFAL DS, CC T, BERXAZ—v i, —
COHKEBH. BER(IMERI. BB % o
ELFASRKORIERBRUELIGI»OBMER I3, 2 —
ADEERICENL S, (AR %R, EEBREO—->
Td» 3, ALT-J/E Ccik. BHEE, 10,000 ¥ 2 3 HR
A—AERFFLTW B,



IF THEN

J-Verb ="fE5" Exx:d =M

Ny (%) = [24&) E-Verb ="spend”
N2 (B%9#8) = [B5F) or (288 Ho =DM

IF THEN

J-Verb = 5" £t =N

Ny (%) = (4] E-Verb  ="employ”
N2 (H9% = [A+] BN =N

IF THEN

J-Verb ="ES5" ) =N

Ny (E#) = [xtk) or [AT4s] E-Verb ="use”
N2 (B9%) = [BE—#] B =Nz

X 2: BXRZHHA ES5” 0BFRL— 2 OH

3 B#¥ELX5FLFOCL #HVEHR
A—LEE

3.1 FPIXREHIX0

AETR, BRI LCERBEEEZYH T,
HARE»rLBRAr— 2 ¥ ERT 22 270w TR
3o

TP RFTATYIIACEL LN S PFHEFAD
BRACOVWTR~ 5, FlLE, IREHE LT, BHX
B THEHSE M5, )« %3EX The president
spends money} ORT HE L bR & T 3,

HED X7t ALT-J/EC X 3BTV —1 %
FALT, 8X0ERENEL. UTo k5 2ER%
B3,

([ J-Vers =5, £# = “#a",
B&#% = “&" ], E-VERB = spend ).

ChE LT ENEBFAL L THV2DTAL, X
DEROEZEFL, tOLALHOEKRBECE B L
b0 PIHBEF LT 5, BiROEY. EFAR. —B
K—2AWLRERBORKBELZHF. P4, ”
HE DBEERBER. [B] & ([FER]) TH . %7,
“TOBERBRER, [&8]. K%, &R ThIC L
BEAHBLID, B, LoT. ZERMWCHEXER
AMES] e T 20— A 23ET BB TAS
YXbkEL OB BAR. KO X5 ABC k3,

( [ =® ={[R (mEn )

B ={ [e®] k%] [&R))],
E-VERB = spend »

2T, N=Sit, XoBRNHF, EXREEOHESES
THIREINBC Ly ERT 5. LR OFR. ER+E
HREONBRCH Y S TLA I EHRBED K1,
2ELETH B v EBHRCEH T, BHROBERYELF
Do —RYIC, EENFOBREBEGHAL D LR T,
N EAOER L, UTOHEY Kk 3,

([ NlE{a1,a2,-~},
NZE{bth’..A},.‘.

Nyp = {ey,¢3,---}], E-Verb)

TZTTC, N, 8, BEOREOXOERFPEL!,
aj, b, c; . BHRBEHEYERT.
FETAIIXbDAETRELAR 7, ERL B
RTCEL LN 2IBEFR>L, BRA— 1 BT 2K
BROROREERBUELEETZCLTH 3, En
Baihd, 2ERFOAXBHAL —DRH 2B,
GLbNAXREIELT, T HEAEHFA L BEL A%
BHEACHIECTILSC, r—LDOEHER, £XF
KEM>~EERBYEL2FEECTEC &LTH 3,

3.2 3R FOCL OEAB
3.2.1 FOCL s 35m#xsn

Raid. B -2+ 2Hic, —BRBEHBER X XL
&3 5%F v X7 4 FOCL [Pazzani & Kibler 1992] %
HAwko. FOCL k. Bk 52 b2 REO0RE %
BwT. pskwohis 722 HBSTObRB L5
K, v—vHiORESLHET 3. FOCLIKEHF 3 Hik
VY 7 5 A BRI ., &4 FOIL [Quinlan 1990]
THwbOhbDLEBTHE, HIb, 2TOEHH
BoAEC LY —DOMTHAN-TEB LT, HEER
T3, BEBRT3IForn. BHEELZE YT o1
WEDOAN. &b HHEE (Information gain) O E 8 b
RKEWYFILERRT D LTHRE S,

2T B A2 —HRERBELO0BRCEET
¥23r5K, EAREL*EET 5. BRELEMO
—RBREE (DWW B, isa lFR) ¥ ETRE is-
a(Term, Category) % A ¥ 3, is-a(Term, Category)
. Termic N4 v ¥ & h 2 ERBEH . Category I©
NAVYFIhIERBREL s-aDBRCD 2R, B

INoR, BRARERTERCTHE, BE HASORRBITE
ThTWnI,



DE*B . xbic, PEARFEFEL LT, RIETHRR
AESEBERBHREXRA D X 5K, is-a RETIK
B’ L. 2BREE one-isa(TermSet, CategorySet) % $i7c
KE#HL o T D one-isa(TermSet, CategorySet) K
TermSet A% { & b —D D@ . CategorySet 4>
B ld—onfELisaliRCD 2KIC, HOEER
3, ZDone-isa RAEFAT, BRr— 2+ 2HLRT B
K#EL 2, ZEH Y 7 7+ (Internal Disjunction) O
AT, A=A %IRRT 2 C L BTBEIC KR 3, B4,
BARZER)EH 6 5] 25, X3BRF lspend) KRE N 3
T RRTBRA— 2L, is-a, one-isa WEEFH T,
Knk5K, RETE¥ 5,

{5 (Subject, Object, Everb) :-
isa(Subject, {{E44]}),
one-isa{Object, {[FfH)], {€]}), Everb = spend.

3.22 WBYERLIHIRAENIFTSALOEE

FOCL It 3\~ T, Hilif L 7 one-isa BAEEHH L 5 X
5. FOCLO Y 7 7L RIRBB*EFE L ko V775
AFERBE . LTO@EYTH 5. EEHV EC, ¥
F. one-isa(V, ¢1),...,one-isa(V, cp) T, HEHE 2
mKRKTH 3, one-isa(V, ¢;) ¥FE&E, Kic, AL
b, —DODEHPAYEETIERBEECOHRS b,
ci tisaRICH 2 EHEBHLTR. Kic, Bbh ik
BEHRBERSOER ¢; KK LT, one-isa(V, {c;, ¢i})
OEBREYHE L, one-isa(V,;) DIEBEDO DD L H
~, HEE XMz IE V7oL oEEMNINT 3. F
hBEoMME. LB IVECES T, fTabh. &
#egic, one-isa(V,{c1, ..., cn}) E W5 BRDORETH
Bahir—rx58oh 3,

4 BERISRS Y SFEERVEEL%
BHGEROBRE /BE

4.1 HERBRCEI(EXRBRUHORCUEHAE LR
HRUFROKE '

BlER~Z & 5K, BEHRBEHEER LOFHRBELER.
HRr—rofk@S8rERT 30K, BEAL—MIL
EEXLD LS ERT, KEFHL 2 TR, EELE
FEFD. BEL WEREEARR & 2, #E 2R

FHORERBRE/ - V2P — V& LT iR
THD, T, Reld, ERBUHEKREBET £
27 %, FOXRB/ —FEELON B, HX4AHH
J—=YRERTEER7LLTHREL %o
EHBHEARBEOFHELUTCRT. ¥+, &
HEEAREAVWTC, fIE TR 2HECE-> T,
FOCL KXo THERRr — A 22 H T 3, 2B h
rMr—rD ZEBORENY 770 ke (Hlb, V75
A one-isa(V, {c1,..., cn}) DE2H {cy,..., cp})s i
LTHRTIERBEOHEAFAE *FALC. BEXE
EROELELXRD 3, BRBEEBOELE . 1B
HEErOHEHBRYH AT kIR 3,
BB . o; 5 BEIhcEToL—ACHET
DHEREEX plei)s ple) &Ly T BHBE . ¢
HIEL CHERT IHEEL plake) T3 &, BB
Mo o OHEHEBEE. log(p(cilej)/p(ci)p(ci)) K€
$oTEHEEh, chimBREROEEE L T 5,
Kic, AR LAHEIHEEY $ o, ERBEEBOE
BEFTFPE2ERT 5. T bk, KfTFICREH 2 5 =
F—SHFEO—DOTH S, BV (HTP & B 1994)
THEALCT, BEREEARETHE L —DD 7 7 X
25, 3OLILOBEBEYRIFTE S L5 I, BEmx
BEHECH L, BETOLEERTER>7%e 7725
YITATY)XLOBEYR, £l KRT,

4.2 MRFERBMHEGROBEZFALEZ®RRESL
OB

RETH,. B0 EHRBEARLERT S
EERREL Y, BeoEReRET 2 cdCR, »»
ZY)OBOBRRBLETH 5, —H. ARlck-T
FOREINKRZEDZ2A2L, ThEFHFAL
HH, Pr-BFTCIVHEORERESBLORI T L
BHFINZ, AECTH, BFERBEEAREFIAL
AERBEKROEHFLOWTRN S, ERBH®ER
DEHFFHER. KEERBEAR L ZOHEFEERAWT
PHLBRAL-—LBEL ¥ ANELT 2. FHEOHME
RLLToO@EY TH 3,
2AFRCTRD b TR, 200 HHE S HEEOBFC240 &
230T, BEFHELUETANLFENL I, @ERKETVIEE, #%
F3200HEOMEA B L EATh 3. ERICH L. EBE

FHeR, 220HEHBZCE—THIBEICE, @H0LAY,
HEKEREY, 22o0REFXRERCHIC L 2 ERT 5,




Step 1: BUEFRFIFC, HEBIRTWEHERT RS

Step 2: BENRZXT O—FHOBREDFI X7 F AT,
BB CRBALE T OE L El—D@E 2.
hoBERBREYETHET S,

Step 3: BIBEBECRBA K ERBEY —DIC X & D 5 Hf
J—= ¥R ERT 5,

Step 4: FILCER LA/ —F &, hoBERRE LD
EUEXBHAET 5.

HFLw/ - FLrEERE L OBEUIER.
HFLw/ —FYRER LA/~ VBLE
HEHEKBEH L OFHBE L T 5,

Step 5: EMUIEFlc LT, FLw/ —FEfAmL.
Glwn/ —VYERCHBAE L AEKRES
HIBR L. TR CHAR L AKROEY

Kex¢sclick ) EEERFH*BEERT 2.

Step 6: BWUEFTHIAR, Bk, IED 5,
EFhLM I, step l KR %0

EL BEOEcESCBERI SR Y v

IFE—, BEOER» bR LK/ — FH]
OBUEFTH 2R 3, T/ — FEIRCES X,
(FFRETHBE200KE/ — Fhrbr— FCHD»>
T B/ - VikD B, Kik, FxD/—Fihrb
2OHF/ —~ V> kB L issa J vy 7o
D55, hEvHoEOUEEY /- VEIOBELE T
3, zzT, ZOFEUUETHI %, EcA&NT 3.

gk, BEOKRZREHEwTA—A ¥ EEL, 0
r—rKENREBERROPE — Vi, BEGKRE
FoT2TKE/ — VORENHRKEEIEL 3, Kic,
MECRRAFEEFERC, thbor—Arhb, B
REEROBELUERNE R 3, COBEPETHIE.
R &[T 3, '

Bk, ThbofifflkRLELE D, BLEDY
2R, ¥ FHOBERY. @ERAX[01]ch 3k
S5k ER{ELTEL, BEThBUETHIC |,
FEhGOOARFA-2p3kHwT, KO X5 KERT
¥z,

SReoEBTR, HEAXFMLELI>CAS XS5, pi 05 KRE
Lo

Cij = pEij + (1 - p)Ry;

B, cofFHICHL, SR TFZEY ¥
YEHET, KRKEVERT 3. REL CERBEER
HME/EFFRoBER Y. H3KRT,

5 ERER
51 AIF—HEEF—Y

BERPHEC > TER T W5 EREEEKR % FES
ZERAYT Ao ko ERICR, 2HEOF—F €y b
¥Hwk, —2R, ALF—2TdYH, ALT-J/E v
27 ACHERCLRA TV I ERBHAR L HER —
AEECERL . BHRAERFEOFMAZ, XR
[&Hetal. 95 2B LCHE o BHEEBHAZR
LY EEHFL—L—D K L. 300 TH % 5%
Lko SH. 24dEEo BREHAL W o o &2 25
I~6EDLEHIAL—L L OHERIATED., §FHY
100 BoXEHAL— L 2R E LT, 28T,
#330,000 EOHEFI L LR L. FIAL

b5 —FHDF—Fty b, EF—FTHH, BE
DR —~ 21k, BERBHFHA [Keene 91| FOHE
o, BYXIEL T, WL WBLATF— &%, ALT-
JJEDv—r 2w THlXBIFLALT, ZFEF—£
PER L. WBEIRAF— 41, $348,000 XTH
. 5000 OB AKEBEHHFEIA T i, THLOLD
BABEHHADOS b, HHHMH 0 LILED 3 HAREEH
0L B/A T, ER LA, ChboBXEHFR. &
120 Bo#EHFL— L CHH L, ERCFHASh L
BEKR, ST 34008 TH > .

EF—2i, ROET, ALF-2Xb0 b, Ky
Lo EFE—K, BEF—s 12, ERCLENRED
By, EE. 2o EoER L, BRELXESALT
wBETH B, I, 100% ER A ~A— ¥, BE
DFAEVDT, A=V VIR ARKRCEYV RS
BEMEXRDB D, ERINIPMFT—FiIC, /A XHEEE
NEARERERKEETDH B,



<BRERDME>

| —

@ T
L1 BR {ﬁw )
- HERER

<BRAEROBE >

AR L
RokibR

'7515’ Y /gl

3: An overview of our proposed methods

5.2 AIF—9%2RBV-ER
5.2.1 BHRBEHEROEBE

ERBR, 07202 -)—F—vaviBnwCHi
Lt #2ic, 3200484 (1. EBEERLEH
Liv, 2. AFHEROEREFA, 3. REFECTR
HhREEMH )T, FBEhAr—ArDEREE YR
Fo 4 BEXEHFAOERFELFHT 3 &, BHRELK
REFRHLAVES, 5.9% OEBEL KL, —H.
AFVEROUREFALZBER. 974% OEER %
R¥e (4(23) =5.26, p < .0001%), X b, BRFH®T
KOIBERTREEL KRR, 906%THH, EWHE
BERZREFALEVSEL Y, BvEREB O,
(¢(23) = 4.13,p < .001)0 AR, HWRL—2¥H
BT, ERBEERRXEBRABR L LAY TR L C
LERLTCW S,

HBsic, REFECI->-TERLAEKBREK R D
—BEFRT. HeHsnt, “hoxx’@t. FirlEREh
/= FiFRt. SEOERT. £RETh e/ —F

7. SEABEBMECOWT, 0% OXAMES L7 2 P HH L L
THWo>TH#L, K, BID 0% oA L BEHE LT, AW
FATA+FY) XackoT. BERBEEAZR AT, BRA-
AERD, TOZBLAA—ALLRRTFELYHAVC. BHERE
KAERD. LK, LOBLhABKRBEEKRLAVT, BW
ZETATYXALI>T. BUBRA—A (RS, TOA—AD
BWEL. ECBoTHE AT X ' ERALACHET 3, BU.
FTRVEAL RS FAMACBEL. LROFR LT % 10BIMHE
+.

St-test OISR £ BT

E2: EMEALF— 2084

EMXK (%)
BWOHER | ARER | £ER LA | 74AXAD | BELL
WRaeF | BORER | BKEAR R R Bk
[ sso 974 | sos 93.3 - 97.1

KU (Subject, Object, Everb) :-
one-isa{Object, {h294}), Everb = take.

% < (Subject, Object, Everb) :-
one-isa(Object, {h107, BHE MK, KHkIRKL ),

Everb = burn.

4 ERENAERBEAZEACTET L r—
A D—I

D, A5 BTCHo ke ERENK,FK R, AFT
ERINIERO—BEFEL T3, KRERID.
LRI AKFRL, EERACESSL LERTHEC
LD, M4, BARERSH IKird M3 o3
SPRA—r0RBREREFTT. AR1 b, @5T
RRINALXS5, Hl<EmIhe/ - P, 25
Ler—r tCHBEIhTwE Z L83,



Solid Fuel
Aromatic :}— hl 07—]
::}——h108—_J h294

Soap
Dyes
Cosmeticsa_h 106

Paints
Powder
M5 ARENABEBREERZO—I

R ERE EF—-2058

EMX (%)
BWGER | AFER | ERLL
BT | BWAR | ERER

83.9 84.9 86.4

BELZ
R R

[ 872 ]

5.2.2 BEHREBEUGEROBE

BUEARROBETFELIIET 220, AFEROK
REDo#O2D/—VREIRTIC XD, ABD
KIA X3 EURYESEREBEL ko KHERTR. A
FEREREAWCER Lcr—r BN PR/ —
FEHIRT S C2ick b, BIEL ko TOBEKBMEEK
FECAXZAVERR LEMT B,

ok, KEROERERT. “/ A XAV R T
FHLer—r i, AFERERCEE LD LD
b, BEXES - THY, FE/ - FEBIRL 2%
BRENTV3, “JAXAYVHER ¥ EE L ch%k
T FHLAr—roEBRR, FHLT, 971% T
BY, “VAXAVGER CEB LA DD LD D, BE
& (t(23) = 3.672, p < .005)0

5.3 EF—-sEHVEER

AL7—-2%FALARKLARDOAET, 107X
NYF—ravkk3KEBRETho k. RIKKRY
T ALTF—2 0B OBV, “AFERER %
EDEXVAXAVKRR"LRE L, BEFHEONSE
Ll ETH3,

RICELB L, "REFECTERL ER OHH,
AFERER IV, CLRVEEYRTA—21 %

R L7 (8(29) = 1.7, p <.1)o ¥ 2. "BEFHECTY
L ZKAR ), "AFERER" XD b, BvnEt
R A—ARERL K (1(29) = 3.796, p < .001)s Ll
LoRRE. BREFESHETH S & ¥ RL 2,
EF—ER¥AVARBRRE. AZF—2%2Bricboc
BT, BEDOATHE>TwE, Thid, E5F—4 &
LT, +95BoF— 2 BFATE Ao kedd, &
F—ABBENCHE BRI CHLTCE Ao d
tEL OB, 5%, FMT— 2%, fitoHR=— A
ZDFIPC I Y, BF—LFDEERHEY &\,

6 BREHE

I7REY VIR, REBE I FRE Y v Y DED
LT, MEI N TE 28 (L. [Fisher 1987);
[Michalski et al. 1986]). Ch bDOFHR, BENHKCS
BoRcDL X7 CHFHATE RV, BIE7 5725 Y v
TR 7722 v 7 OREHE, FE~XI rATcER
ERTVB3L0EdRELTVwEDOF LT, —H,
ReOHELZI7THR, FALNBIHERN, 7724
Vv I RoRE~<7 rrcr iz, SEEoEME
THE3ADHTH 3,

HREZBLBOSF B wTH, BLUBEHBOAD
BEOWEHR RO HEE X T 3, Hindle [Hindle 90]
B #HFA:r0HNELtOHEIEREEEAVC. B
FLETOBWMBCEN D BHEBOTEUE * KD .
Grenfenstette [Grefenstette 1992] i, SZFHCHE
Shr3BFAOBHEFETIC, EBRARXITXEY) v 7
FTOIFEX*EE LA, L2rL, @mELd. BEoH
BRERELTEY, V-5 2BEOBOREL L
T, HUE*FHIALTvA v,

HEAOERMEZEOSTFCR. 208K, ZHLL
RREACCTHAZEYER L, 20HccERE R
HERAWT, ¥HEh3BEoERE= <7 bC
T550TH 3. (FlxtL. Fringe [Pagallo et al. 1990])
—h AREFECHC A FER, EEEERNYEW
ZHODTELERLTH 22, FAAEOERD H ik
BREY, ZECI->TBOAAHRAL-—LDEER
KRNIZHAMBECHB L, HECHEET V0%
FAEHE LTERT AN, KXFELEEZATH
3.



7T ¥E®

KBECR, 7522V v ik, BRREEAR
OHRA/BETEYREL k. BHABEIrLO0HR
r—r BB, —BRERBEILHL LT 5FET
2z Y XLAFOCL 2¥Bwvike 2BLcr—r b 77X
2Y) v 7 FEFAVC, EREh PR/ - V2 8
Rr—rBBesd 82 AT 22515k
ERBRHKT LAk, Ebic, ALF—FRUKRT— 5%
AviERT, RELAFECI->TRE/TBELL
EBEARS. ¥FEIh3PBRr—rOFELAE L
X¥BCLERLT

—H. SBOBBLLTKRD XS ABEBE IR T
w3, ~
BEOFERLI->T. HILIERE A ZPE/ —F
. hl, 2 EEAX 3> vHFrTdhh, ABlcet-<T
BRTEZIERODILMEMFT bR E LT, ARH
BreERST 2T 0E8H8D 3. ¥k, ¥V -T2
EFEchH, 2BEHEOBEUETHEBALAMS. —F
REEHERC X3, $5—HRoV—F 2 LOE
BCIBETHZE NI ERT, 200fFF0EOX
r—ABRE->TWwbE, K. CORT—rDEW
YERLL, BEHEELRMNTILESD 3. 4.
KFETH, ETOXR/ — FEEFIKEL LR S C
LEAIRELTCv. ARETRIRTIFERE LT,
o7 7249 v 7EE B LE. [Hindle 90]) K k5
T\ BHEO 7 A= Tt ExfTA v, BEBEEEROKE
J—FEHMBT5FEXEL LN B,

Ha

AKFFEEE, EEL, 7 ) 7xrA=TRKET—X
L v BEPCT A bDTH 3, AREOHE Y
ExTHWE, BINTTa2 S a= —va vyRIERER
FIfE R (B EELAZER) cEHLET. AEE
ERT 3 Mk->T, HEETAY PRk, NTT
Fiax=y—va YEERER ¢HER A+—7 Y —
¥, ERMRETRBCENL T

BEXH

[Almuallim et al. 1994] Almuallim, H., Akiba, Y., Ya-
mazaki T., Yokoo, A., and Kaneda, S. 1994. A
tool for the Acquisition of Japanese-English Ma-
chine Translation Rules Using Inductive Learning

Techniques. The 10th Conference of Artificial In-
telligence for Applications.

[Fisher 1987] Fisher, D. 1987. Knowledge acquisition
via incremental conceptual clustering. Machine
Learning 2:139-172.

[Grefenstette 1992] Grenfenstette, G., 1992 SEXTANT:
Exploring unexplored contexts for semantic extrac-

tion from syntactic analysis, Proceedings of the
30th Annual Meeting of ACL, 324-326.

[Hindle 90] Hindle, D. 1990 Noun classification from
predicate argument structures, Proceedings of the
28th Annual Meeting of ACL, 268-275.

[lkehara et al. 90] Ikehara, S., Shirai, S., Yokoo, A. and
Nakaiwa, H. 1990. Toward an MT System without
Pre-Editing—Effects of New Methods in ALT-J/E.
Proc. of MT Summit-3.

(M 91) MU &, =g E3L, B2 BE, “HXBRH
RozwoBRFHHE", 388, NLC II-
19,1991.

[&H et al. 95) &H HEB, X3 R, HH & “BHc
HESCEEDTRRL - L OB EREETY, 2
BLE¥LE—E ALK, p333-336,1995.

[Bi&92) BB AKX BER R, “B7v—20&RK s
B ER~— 7 L FIX DAY, WLFRER, NLC
91-11,1992.

[Keene 91] Donald Keene, “ B X ZBRFEN (KEK)”, ¥
B HAR, 1991.

[Michalski et al. 1986] Michalski, R., and Stepp, R.
1986 Conceptual clustering of structured objects:
A goal-oriented approach. Artificial Intelligence
28:43-69.

(FAR95] A —F, £& MR, “HRABRFALLHE
HETACAHRAETRER, FLFLKEOEE
BX4£&, IR-4, 1992.

[Pagallo et al. 1990] Pagallo, G. & Haussler, D. 1990.
Boolean feature discovery in empirical learning.
Machine Learning, 5:71-100.

[Pazzani & Kibler 1992] Pazzani, M., and Kibler, D.
1992. The utility of knowledge in inductive learn-
ing. Machine Learning, 9(1):57-94.

[Quinlan 1990] Quinlan, J. R. 1990. Learning logical
definitions from relations. Machine Learning, 5(3).

(B & B4 1994] HP &, A ME “SEREEF
B R, 1994,



