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Estimation of the Conjugation of Japanese Verbs and Adjectives
with a Textual Analysis

AKIRA SUGANUMA,! SUSUMU KASAHARAt* and KAZUO USHIIIMAH!

Japanese documents are usually analyzed with the grammatical analysis like the morpho-
logical analysis. Since this analysis requires much time, we constructed an extraction method
with only textual information for the passive voice, the negative expressions, the conjunctive
particle “GA,” and so on. And we are developing a system of writing tools SUIKOU with
the textual analysis method. This paper describes a method to estimate the conjugation of
Japanese verbs and adjectives with a textual analysis. We prepare two kinds of tables for
a conjugational part and a non-conjugational part of Japanese verbs and adjectives. This
method analyzes a Japanese document from tail to head of a sentence with these tables. Us-
ing the method, we construct a new extraction method for the conjunctive particle “GA” and
the negative expressions. This extraction method guarantees to extract all requested items,
but it may extract some unrequested items. The precision of the new extracting method for
the conjunctive particle “GA” is above 98%, and is improved by 7% in comparison with that
of old one, although the new method is able to extract the conjunctive particle “GA™ as fast
as old one.

2, FREETEBTERTT 25812

June 1996

, REEMAT %

1. L &I
AAETEIHERMICOELTEIALWVZD

t AR FBE S 27 DA BEPFRR R EIRE S A 7 L7
Department of Intelligent Systems, Kyushu University
Tt JUMKF KoFBE T AR 7B BT 9 I
Department of Computer Science and Communication
Engineering, Kyushu University
t1 RMAE KEBE S R 7 L6 BB VAR 72 LV a2 4
Department of Computer Science and Communication
Engineering, Kyushu University
TOBifE, JuMiE P EBERA L
Presently with Kyushu Matsushita Electric Co., LTD

1007

FOHERMNICFET 0P EETHL. LrL, B
REERATAITOBIIHVIHEOHBIRIARTH Y,
ZHEBPECHIBTAHBIERIZH D Lo TIW,
FO16, CPICHBT 2 EEFT X THEIISEHS
HTWD LIRS v, CoMmIE, BEIZBVTH
CHBIZ., COXMEOMER NS L2017, TR
FEWMT T THLTLLERPET R TS EER
5\,

HaOMEECTIE, BAECERGEZRY -V [H#
B OBEEIToTWAYD . Ty — i, BT
A HAECEL TR CRENL T, ¥RUIRZD



1008 THHRLIE S 25

BHRAFEFIRETZ2L0THE. TV —id,

RD2ODFHDG L THEREDTE .

(1) XERICHEELZHZ) 2EHPHIUE, Fh
TRETEANIIV (ERIEST 0IIEA
FThDH).

(2) EHHE 0 FF8EE) OXE*FHFLELLL L
VBRI TRE L TIE LV, 2—HiE, 3w s b
FANDLTIOH RSN EFLELWVE
B3,

et R (SR A7:002, #ERICR I OWER
YFEEBAT T T A FiEr LTI,
FNOLOMBKIL, EROBREXELRAEL, 20
RELYSEBCLTHBELTEL. FEBNIILT 2
) TOMBA TR DT, WHEEHIAIWITERT
HoTLBELBITPTRETH L. T/, LEHREOD
NEFKBEBICL->TH, KIBICHELIRBI ELL
REPRT A LR TE 2,

[H#&) (CRAL T2 FEBITFETIE, FHE
DHEIICELHET 2000 F . FEHBKFED
BELELT, LEEKIIDELIBNEITLELTYH,
XHIFET A HEOME LiEBEOFERY S H UL
R L DEROMEATEETH 2 Z & H35h - 7.
I7:, BEOHERAEEHET A LA TENIEL, 4%
TIHE L T FHBTFEOMBHEE, M LT 5.

ARTIE, BROXFIMT AR IEHERE L %
PR L-FEBFFEYHCT, BERELEPIZH S
HEDERELHEET S HEIIODVTHNL, &5,
ZOREERERDG (A L EERBOME &AL
TRERIIODWTHET L. K THSFiEiL, M
B S AR A TCRER O T EBT T g
AL, MBICETABMLIIEALEDLL A0
V) IR RO

2. FEBIFRFE

MR (CEREA, %5, EHEDF (4], EEX
R, L07-TH (BBE, FBEO—E) DL %X
EH L BERLFOBELIRET 2BV DH L. #h5
EXERHPLIYHBET 010, BLICHBETREL
T&L. Fhnid, XFHEWELHAL LTV,
BEORIIHEOXFIIMT 20 2h0HERM%
AMLTwE30bH5. COHRILTIE, HERME
I hIToOMEEERRELIESR, 728 21T,
ik L 2 EHEBE [H°] oMt T, xEPIHER
TAHXF (2] 2BLEL, R1IRTHERGLH
72T bDRET R LT 599,

K1 IZHHHERM 112, B&ERF (25 HiEHE

June 1996

‘'L st (23] ok
Tablel The old method to extract the conjunctive
particle “GA”.

[53) AHEbdhal ThH D721, 01 L1
Mo, &+, o, 6, b, b, & A, Wy,
15, 7 Al OnERTARGRIEL S A,
(2 O1 Xr&kpAe s, BT THEMNG, 0
[A%] (& $Ehilh i) T v,

[53] ©1 edids (7] Thobe X, 20 [7]
BXED L rTHhHUL, 20 [H] (3l
Thw,

(5] o1 Liiin 1) Chae i, #2019
DY LD (1] THhIE, 0 [H] 124
Bellh sl T,

[5] o1 LEHid T2) Thbr ik, 20 []
D1 LA TELGHER P THIL, 20
[ %] (S HERelh ) T 2 v,

o F 11

o Feft 2

W &M 3

o %11 4

HE &M 5

DRIEFR BT IMEAF O LB IT TV,
HESRMF L AT XFIERAROREFEOREZO
XFTHAHURMEDGDHLOT, HESRE 2T
[H] & HARBIEAOE SR L OB L LTIy T
ZOBIIBHEBFATHLLDEI) 2123 2 Lz,
72, R1EHDLHUERNE2~5 3 —KIUDEH
D) EEEBATEOLDE L VWELT OO &M
THb. INHOFRFIIERO CE*RHEL THITT
W5,

[#E] ClESELELTICFES T OEHR TR
1o TWAh e, MEHEEIGELR YT 7254
SNOEBLRDIENTFHTESL, ZOMBEEDE
BLLT, BBRRFEOFPHTHEASA TV AHREL
BWEREZERT L. BREREESREIUTOXTESR
Sha,

BRPICEINAMBTRENROK

Rk = XEFOMETNE RO
BAE = BEHPlEInsMBTi HE N
i BEECELN 2 RROR

NEPOBBEE 2 282 M+ 280 T8 Y (2
B2WEHL. 1 23E HoRY) [EHTRExL0
O ZIRRLTLEN] T, ) 1 2RE - HEoEy
[{EHTRETHRVLDEITIEBLCLEY ] TH 2.
INH2OMBNIIHERE, EERLEELBELSS
b, MHOBICE -EoE) 2L, BRENTH
D, BIHEORBE)ZILHE, BEES TS, [H#E)
CHAAATO L THBTFERL, $-F0iE) 20
ERVOT, HRFIZ100%THS. F7-, [H#EE] o
RS (1) 25, £ HOBYIHIEBHEELT
Wi EFDRO, METAL0II6 LB EEFIL
¥190%THL. Lo, FTHOEY LTy
2WIEL VDT, BHEI100%D b L THEEL T



Vol. 37 No. 6
EB7IECT A L) Mt BEOBELIToTE .
3. REBVAEFEEHR

CHETIE, RYAVWCTERBNFE GEHF v
ZEER) CHLTHENE. ZoHiER, FERON
WHALHENERARAHEETLIHOTH 2.

3.1 HENHE

£1D5O0%H0) LHERF2EKR4DDE
iz, XF (5] OBHICSH 5 XFHIAEREO# L
KThoahTErrHETHODLDTHS. L1d,
F (A5 OEHOXFFIAEHEOKILFTH S5
s, TRTCOHESGEZwmT. 70, R 2
BAAATVBBOFEEMBEOHESRMS, M7
RELOOFEICH B HEDER 2 XF 4 HHE
5500 FINTVAD.

E OB KIS VeV [HE] DRESSE
WZ5ES b, EHBEARETAHEIRRSNA I LG,
ez, BEREEATELVEHE, HENSROX
FHIHREFL SIELTRIEREEZ AL THA.
5%, BEARCELTHI&GEEREL 20RE
b, FOO, EERROILFIN L > T,
EMOERR B2 LIS HBRERET L.

£ 1 HF-EHEME (2] oFEmbED ) b
HERE VIMEREOR LR ME T 5 72HI%ITT
WA, SORBIIIFE [ OEFO 1 XFLTT,
BREAKEIADIELTWADTHA. LAL, 1 X
FOFWITTHEIRLOTII R, BEROLFETH
EEF) L) TIIHEOHRELY EIFH N TE
5. COBEBOXFIET ARG ROETHRIFL,
YEFDOLFERARLIBILZORESET 5.

3.2 EHICMTIE

34, EHENI LHSIIOVWTE R L. HEIE
SV IEREBRIISOND LDV KRBFEEHDTVED
T, RICBHT HBICHER LFEHERIITT TER
T5.

BAA 56 SEICH SN 7-NEERE=T [ZVRZHO
HiFH] itk Bk, EVRBIERBREELDHE
HlE ShTwa, #0750, BEXEFRBELNT
® B, BROBROLFTIEFTHLI NS
rEz6h2 (2 ziE, BF (R 5) 0%8,
(B9 FESRTHLOTLTF (7] P BEHOREKD
XFE%D).

EriIcroTEH@EAE LTEbh AL, FHEHLL
THEDLRELORY, LI IEHIHLEERS
r, BETRDIERIIOVTRADEERIT) 2L
AEEETHL. BED) LbAERVET THRDLERE

FTEBTICLLAEOFERABHEEIZOWT 1009

®2 WITHEDDLEROIH
Table2 The classification of Kanji characters.
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Fig.1 A table for conjugational part of Japanese verbs

and adjectives.
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Fig.2 To estimate the conjugation of Japanese verbs and
adjectives.
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Fig.3 To estimate the conjugation of Japanese auxiliary
verbs.
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Table3 The new method to extract the conjunctive
particle “GA”.
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Table4 A result of extracting the conjunctive particle
“GA”.
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(%] D¥E 6,987 — —
PERIL TG T B i 437 | 91.3% 100%
WHI T v 7 TR B i 407 | 98.0% 100%
$ebehhal [ 399 — —
AR RN 200 1y L E
Il t % ¥ L3305
[#4%] o#HK 30,570 — —-
BERL TN+ 2 e 3,799 | 85.2% 100%
T o 7 LTI 2 i 3,377 | 95.8% 100%
$édelh o] [45] 3,236 - -

®S5  flbclhal (A7) MBI B8 HoMY (67 /i)
Table5 Errors of the second kind appearing in the evalu-
ation of the new method to extract the conjunc-
tive particle “GA” (about 670 thousand Japanese
characters).

i i 84
PRIRY, F A 3
PIVARY P Y-S 2
I RAS P 1
(SAT I AN 1
B AN 1

rat 8
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YETEEDo [V n] & (L0 HdH 5]
EE S bEFEICERME (28] PEELCbOL
E=oTHELTWAS. (5] OBRIOXF (W] &
RADERER, FORMOXEN,iERE LTV,
ERIZOVTIR, BEOXFELLPALVOT, [V
(2] ¥ Zh FNFERBERTHE, BEROEELIT>
Twa, LaL, BFEABFRERDIILALDXT
CEROSFAOBEHE LTEHELTHLOT,[#] D
RO FF e KEAOKIERLHET S, Z0LI
12, ERHPERELTEDAEHEOMADETER, &
BIPEFETEDLELDINDVEFVIILS. K5 D)
b [R5 LADE Y I3, EHRIERETHED
HIERBORADOHELR- I ENERTH L.

AEMRLES 200 FFEXEEL LIBETH, K4
WRT &1, EREL KNTEAFEN 10%MLEL T
Wz, 7, BEFXIZ100% %K > TV 5.

[#a] CERHBEOLEL LTWD 1 AFOHE
KA Sic BT, BE5EpE (45 omiteir-728
SIBLNLBEHOKERAPLRDL L, 6.1HE
2B, BRREANTCSCERIC B BERBE [25] ofmtio
BEKIZBATHALNT, ZOENLE R D LGB
F () o611 B LE_ENENIZ012 M
s, 1EICE:Z2VETHE. RIS, 1 HF0
HHEECB T2 8EYH (4] OBBOBE KDL
r168@ELY, HHOMNIZOTIEERS.
DBETH, 1@ 2VETHS.

4.2 BERROMHUANDEA

HAZEOXERIZHBRT 2 EEIHEOSR L %
%9, 1z, ZEEERE) L TXEOERNY
SN otzh, b L kothTHZ
s, 8510, JORBRELT [XHIL] + &
ERBOEOLOHHL. CORRLHVTVLKE
DAL ThHA. BERHLETIE, BHRLXRBY
THLENH LY, F0, _ELEENLIBEID
PLruxRe, [E910] + BERBO LI Zdbv i
WENRL I TELLFEI AN LIV, Z0L)
ZEEDPS, XEF,LELER [0 + B
RPLIERT oleErY [ IR T,

TR BEAMET A0, 3, AERBT
T2 EHBLETHS. ZOBERFADOMEIIE
AF v 2% bHT 5.

4.2.1 HEZRH

BEFRTHEZ (2] [ (M) TE] D
3ohHB. INLDI b, [Hv] BEFANESLE
BBEAOBELNH L. WEAD v iEHEL
NOEOHRAIHFLOT, [Zv] ORBIERF v

FEBFIZILASOFEREHREII 2T 1013

riERERETAI ALV, F75, [v] oMbl
BOTREREICLZHE T A 4MEHEZET
WA 2w DA BWT, fERETHIEHEENR
(rnwbok LT, Bi#hE [da (A)] OEBF (3]
PR TA] Ad s, ZhooMBIERF 2y 7
EX#EBALTAHS.

fekiEIC L ABEEOHBNFE [¥7] oM TIR, XF
(4] ORBOXFFN BT 2 HERE» 22, &RA
OXFFICETAHEEREN 2 2HD. THHD
4, RiflOHEREZFERF 2y 7EICBEEIHRID.
GEOBEF [T HEHBEORREIERTA20T,
#£6 DHELRE1XHRITH. 7, EREIHDLUF
(4] ofBMoOXFH BT sHERFIFNT IHE
H4a. 2070, EHF v 7iEFFERLLEED
Bh#hz () ombiEERe 0X Ik b. T2, &
cOBEE (A 2o Th, ] ERUHERED
BHTES.

4.2.2 HMHEEEOLR
GERELIERTF Ly 7L THEDOBENE (1] O
WA T dRAsRT IORT. ALHRLEIZ200 7
FYETHDLH. ERETIHMOBRL I ENTE L2
o HORY 108 WEIEHTF v VERERT LS
FIZE OB A LI kot F1, RETEH
DBV TW b, ERF oy 7ERERL THED
BRI ENTETWAS, Z0kd, @EENT1.2%0
5783%: %, HI%EELTVS, 7, H—H
DEVIZIELTEST, HHEFEIL100%IR> T 5.

%6 iNNT o s L Ao (] otk
Table6 The new method to extract the negative
auxiliary verb “ZU".
EE TR TR KL i [2F S a1
L Tahal o HEE % Arv, iGHEO KR TR T
s, 2o [ GHEEOBMETIEL .
(4] o1 Xrks T - BITHLEN, £0O
() RHComMTIah.
(1 o1 ks Th] THaHG,Th] 01
wpkst v, &, 2, 0,0, T, Al OV
HTL AL, 20 [F) I MUOm T
LAY

& (T 1

W R 2

Wi &3

&7 CoWEhE T4) OBEKE (200 )7L
Table7 A result of extracting the negative auxiliary verb
«ZU" (about two million Japanese characters).

mwo R
[4°) D& 2,161 — -
PEKE TN T D it 1,188 | 71.2% 100%

W F o 2T D i

1,080 | 78.3% | 100%
HEOWEE 14

846 —
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®’8 MEOWEF [A] OB/AIE (200 /iy i)
Table8 A result of extracting the negative auxiliary verb
“N” (about two million Japanese characters).

H H 5 PR | b
[A] OBXK 6,451 — —
WERILTHINT 2 6H 3,245 8.6% 100%
EHT v 2T+ 24 | 1,242 | 22.6% 100%
BYH2Y L R 281 — —
B’ MU ABOMBASR (200 LX)

Table9 A result of extracting the negative expressions
(about two million Japanese characters).

H H X AR | gk
PERIETHINT B4 12,969 | 73.1% 100%
WM v ik CHh v 2 %4 | 10,858 | 87.3% 100%
HE LB 9,474 — —

WEREEEHF 20 7ELTHEEOD®HHF (Al ©
B E T 7R LR 8 IIRT. RERETIIEHED
[~3A) 1,523 BAE_HOBEY IZEATON, &
BRFxy 7EIZEND DI S 1410 BB BT 2 &
INol, L, HRELT [ sA]TaY
AL THAL] BEBDVBRL ZENTELVE B
DEOHIFER-TED, BERIZ2.6% LK. Lol
BHEIZ100%I > T3,

BERRSHRTOMBICHL T, fERELERF v
JELETHBELZLONERY THE. Z0OREPRT
bFh5 L) ICBEEE 100%I R -7-F F, HEXK
R 4%ME STV S, [#E] CEREEOLE
ELTWS 1 HFFEOXETIH, BEXRBOBHOK)
#1548 MIC% s, BEXRBOWMBIZBITLESEY
873%THHZ NS, 548MD S L 7.0 BHE
HoOBEYELR D,

—7, R LR L - FEMBITF R,
BERROME A 1T-> TAHI0, FoimtiEsx B
-5 IER L CHEERBREZML L%, d46%
P I1L0%NTHEENII%NTHo72. TOERLIEH
Fry 7 EERCIBETCOMBER L 2 B L,
WEENPH 3 T%MLETHIZEEEFoTWE, 37, F
REMT LB L -mBETIE, BEEN 100% TR
Wow, FE—HOBRIELRLTVE I EHGr s, =
Db, HHF 2y 7EZAVW-EERBOME
X, BEEI100% % ZEB TR ) OB EE S
FF TR R AT EHNTES,

NEZHRT S ETEERTNE L0, EEREZ
DLEDEV) L 0L, ZEEBFER [L512] + BEX
BOX)nkBThs. [l CREERBOER
TEALTENSOBRBEMBT L. 208, £
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DENEZRL T RVOT, “EEER [LH12] +
SERBROBEHOMB IZB VT LI IE LV, E
BICEZ TR T 2B, ZoBETHET 2
CERBROBHL VL2 LD, BhoBIBMIZL
BB ERVRRVAN, HEEM A AL, &
THOBY LI hAEMICHLEELZ LMD, B
R 2) (LFHIT,359 XF) CLELTOBM -
[E912) + BEXHOBHOKEARLLIEE 6
BTH-7. COBRBEORIZEBYHEVAL D AT
3HDT, HRHF v 7 ELER L - BEXRBOME,
3, TR \EBRT A LT R r Wi D,

5. &M

MEsR) *MAET 2oLt 1oL LT [E£HH
BOXELFLELAVEECREBLTELYL] %
HIFTD, JITW], ERF oy 7 EIC L2 BEY
# A O ESZOFH A LT b b % 2
5.

[HE& GBE VI FIZEBLTWS, 2—4
HFE-—FK—F2bavs FegETH L, MHEaR) 124
NTOEHEREL, HROEHEBS +EEI-ERT
. BIE?SHSNTERIIG LT, 2-HFIEES
A7O—-VEETHEHEZ1I D1 OB5KL TV, 20
ENS TR 2RI 2RI, = FRELT
2O RFEMTOBEASRR SN D T TORM (55
M) ARIEE %5,

IWERMOREIZH 7> T, FEREIC L 25BN
(3] OMEELIERF v 732 L 2 MBEE /5y
IR [H#EER] Ver. 1.9 d 1w > § “JgBh3 [55] o
M ICFER L Zoa<r FEETLTHS, &
ROVBEICH SN D ETORMERAEL 7. BTl
12 PC-9801 RA (CPU 80386 CLOCK 16 MHz) #%
AL, BESRLEL, HRETEL TV L EEE
WMXMTH5. WEFERYH4 IR

IWERII 1 HFOXETIZ 0458, 3 FFOX
BETH06HHEET, ERELEHF v 27EbITE
AEEDbLGEV, K4 »OBERN-REIZLY, L
BXFEN 0O FOROIERMEZER T2 L, 0.38F%
Toholz, ZOEPLEZ DL, IDEBMOAEIZM
HAIZ A2 BB Cla e {, M&ERLBEER~E DT 2
ZOIZERSNALIEMTH L. [HY] OMBIZHhHh 58
FMUIIER IZH 20, MERMOAORBIZRETDH
. L2L, 1 IFOLELHHEURLEL LT, &
MF v 75 THREDE (5] oMb %iT-Ty, It
ERMIZ 045 B TH D, Tt [ OBREHS
Tha [EHBE 1 FFRE) OxE2FLEL<
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Fig.4 The response time of the new method to extract the conjunctive particle “GA™.

ZVESTRBLTIELV] 2wl Twhew
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6. H5bH I

ERERRLETRYBAVCERAZOERT © #
=4 R EEL, FRAERL CERYEA (2]
BYUBERBOMEZIT o7, TOKER, EHBF
[95] OMEIZBVT, EROWERMGLTIZL S
HIoHARTH 10%0EEXROMEFR LN, —T7,
BERIZ100%Eo7-FETho7e, o, BEX
BomBicBnTd, fERETIHENHTIMEL
o BEOHBFANS b [T GERAK)] [A (¥
EF) | oM BWT, ERF oy 7 ETHEEZ ML
TEXLI DT hol.

COERF v 7 ETHERT AERHERE  EFR
FIRGEFEOKE XIIAEDLETRKBREETHL. h
LnFLTEBICEEELTY, RERAEET S
LOTI W, FO=8, a2y ETHHRMEER
TEBTE 5.

7, EHF oy VERFERLMlER SO b
OHAETERELEY -V [#R] (SEAAATIE
SEEOBEY T 7. FOHER, ERETHET S
BAr RBEONMEEE T TE 2 Z Lo/,

ERF oy 7 ERRBORESE L ERT HEREL
B THOWELRET A, SHOBEIL, LORE
DXELSIERF v 7@ L, kM & (ZBAT
LTV HEABETAIETHE. FORHEICE-
T, FIRGHSOEY (KREN, XFOWEA - Bk
IR, pEEOBEFSRI2Y) RHMEBL, FEFIE
BT AHEDEERIT.

WE GOFMo2— 27 TR, HHEE

F— v DFEREFHFL TV, T, INERBO
BEI ISR FMERROF)EKD HRE L TV
PniTR T YIEY AT A RER L. 2 2IlE
LTH#HEEERT .
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