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A System of Verbal Semantic Attributes in Japanese Focused
on Syntactic Correspondence between Japanese and English

HiroMI NAKAIWAt and SATORU IKEHARA

This paper propose a system of verbal semantic attributes in Japanese using Japanese to
English transfer pattern dictionaries which consist of Japanese valentz patterns and equivalent
English syntactic structures. Japanese Verbs are classified based on dynamic characteristics
of verbs and relationship of verbs to cases. By maintaining in pairs expressions which indicate
common word meaning between the Japanese and English which differ so vastly in syntac-
tic structure enables elimination of conceptual ambiguities making possible the granting of
detailed and accurate attribute values. According to the examination of verbal semantic at-
tributes for each pattern of Japanese to English transfer pattern dictionaries in Japanese to
English machine translation system, ALT-J /E (15,000 pattern pairs), Japanese verbs can be
classified in 107 categories. As a result of this examination, 89% of patterns can be described
by only one attribute values. This result shows that the meanings of Japanese verbs deter-
mined by the verbal semantic attributes can be effectively limited when verbs are viewed in
terms of pattern parings.
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DEBRTES N B EERKEIER ED/5Y — L HFE
*AWVT, TRLBOEREITV, XKRLETHHEH
HIZDWTEET 5.

2. BE/N2 - OHOEBKEIRE

AETIX, HE0HELHSOROBRSHMEDMN
BIZOWTEET L. HEOHEIBRRERS A7 4
<id, ESELEHEHEOB LT LNy —
TR ShamEE Y, L xiE, BRBRY A
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BEnBAEY - EBlIck-T, HEORHELH

$ Cloh EU AP RS 2 5ol

NI1( E4k) 20 N2(Xit AMiEE)) ¥ BET5.
=> N1 learn N2 by heart

N8(Hiik) T N2(i) ¢ #9.

=> N8 raise N2

N1(A @) »* N2(&H £W) & KH<5.
=> N1 eat N2

Ni( Ltk bty W) 178 5.

=> N1 go

(tRARRATRHE]

N1(Etk) i3 #2%\ => N1 be tall

@1 A ERES
(N1, N2, N8 %l 7 <~V iRL, BERNIIE~D
EWRMEGERT. BOlO T VIR EBROZE)

Fig.1 Japanese to English transfer pattern dictionary.
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1) Ni1(E4%)» -+  “N1 wrap N2
N2(R&9 A) % in/with N3”
N3(%H &) T

HAREMRY : N1 08k

2) NI(X & ZR)A* — “N1 envelop
N2( A4 ik %) % N2»
AEBKRE . N1+ N2 ORM &L

3) N1(B)»* —  “N1 veil N2”
N2(R& @) &
AREBEkRY : A2ZAR

B2 A 5—2HoBBOMN

Fig.2 Exampel of Japanese verb with multiple patterns.
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Lo 7o AR OB E O BBRAA T B R8I 08
RMEELRLTV2. BOOHIL [(E4) 25 (B4
or \) # (KBor #) TOE] L) AERBXRBICHE
PREQICHIE S 2 Y] 5 SRR B “(E4K) wrap (B4
Wor A) in/with (X or #)” TH2Z L %R+, B
Blat]d, COLIut b avAVLNTE
BT, () PEBC T8t LV IBERT-C
WBEW)ZLERERT B0, SONY—COEE
YER) R EREE T L ERICHEBTX
2. 2HBOHIIR, (K, SR or ZR) » (A4,
Xitor HAT) 8L ] L VI HERBRBICHIET 2%
FERBIH (K, ZK or Z4) envelop (B4, 1t
or BA)” THhBHZ L ERT. AL [At] ¢b, =0
LI BRELLLVAVLRABEITE, EEI (X,
SR or ZR) LB TATwA2V (AW, Xtor
B) A%, (K, fERorZR) Ic8IhaL )T Li&
WY 225, TONY—CORFIR (K, AE or 2
F) AT (BHEYW, Xt or BT OREL EILT 27 &
V) ERIC—RILTE 2. 3BEBOMIE, HABER
B[ () b (REkor B77) 28t ) T, Wit 2
KEERBH “(B) veil (R or W) TH B L %7
T. ZOBE, BLVIHERARCTESBrATY
HLROLNBNDT, HRBERY FRTHSOREIHE
T&5.
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HE0Ho|E L XERHEICS X AERIC X 208
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FhIEsh, FORBOBRLED LI RRIIE L
POy BETHEY. Lz,

T BEHFRESRLILICLZAERTOKEE VI BATH
SEOHMToE, FVRESERICALT AHRILITL
AL bicARONLHE (TAGIGARBERL LTHE
ERESHONE) LT AH LMK (e, A
FhEV] TRABOERIAT 2HHLHER) LHRMO
REDE® (- k212, A TXE¥2] TRTBORRLT
BOEROBEOWE) LT 5 “RE” &, ThOMRIW
BRI EVOEE (L, BE [H) TR0
EEHWIET B LV IR LB S “ITE” 0 2 MBI
33, ZO2MBIELICEORBLTFHOMMIZL o TH
HTED. 72k A, REGHHLHEROESHCH RMOKE
OWNIZ L V@S TE, TR, EOL) RITRINEEND D,
PRI R T30, FRICL > TYO LI ML ER, &
EMORFEEILERIZT P LTI TES.
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3.1.2 FAROBICHT 5BR

HEOERTARFASICH L TRORENCL 25
B REEILRINZBEEOL L CRESNLHE,
FOREENKROPTEND L ) LEXBERITHO
BATHE. A,

(=3 5] > NI XEXTS .
N1 % 4£KT 5
TBE%+5] > NILAN2 % RARTS .
N1AN2 xEKT 5

[EE5] - N1 A &EE5S:
N1(A/8h#¥) O S HKEAELT S
[Ehz] o> Nl ELS
(N/54) O N1 ORBHELT S

f=mt 2], THARTA]IZEDICERDITALR
+THRETHLY, [EXTH] EINLEERT LD
L, BE%RTA] INIAN2EERTAHILER
+. 37, [@us), [Hha]i3ebicHhELE
FTHESTHLY, [HEs] IAPBHWTHS N1
O EERENEIL T HOIHL, [Hha] IALE
WH—E5rTh D N1 OREHFEILTHZ L ERT.
3.2 AROEWRMBREFE L /- REIEEFR

WETRR LR R, AFERREGREE
BL7. ERBEOMEIZ, BEBMBIRL AT A
ALT-J/E © B EMCERFEICBHRIN/I/NY — ¥
Homrsb I ¥ LB 1Moy - e
mA, 3, PRS0 ERE TR
L, kiz, BohgBMEIIoVWT, BEOHIINT
ARMEICEE L CHESEL . ERLC-HSERRYE
OBEZAE 3 IR, BoERIZEEROBNE

wE s (iR R ART I E) 1, REL LG IRA TR ER
bR EREPIERT 5, BEOMBICL > TYOWBERIC
WA 2N RE ST B, 2k X A LRTAER
20 G RRET OB, BEOHRICH L RIEELL” £51&
BIEhbLAsul, @A ER Sharblakvy, B
thagiid, TouET 2] & MEG) 2L b “srikidfe” £RY
HaTHBH, TUETS] E “HEHE L)L ITROERD
KA EATIOHL, TEU) RIBOERD “E
W R oeET 5. NI oBMRHOMESIZ L 25HTIE, &
DLy e nBArCHATEEL, BENLZHSOMET
BEOH HHICEET 2RO RRME ST 5.
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Fig.3 System of verbal semantic attirbutes.

HoMEL v IBA (BEROME) THEL, £8i
FNHIZOVWTHEORIIN T 2MHk (HEORIE)
THELbDTHS. LEBATHETHII L
FoT, 1007 HEOHSERRMIB/ETELI LN
Gh ol (AA4DORMEMEOFEMIZE L TdfFELr SR
DTL).

4. BENE2 - ORKERANDEAER

METHONA-HAEERREO L MR L IREY
572012, ALT-J/E OB XML ERFHIZEHR SN
715,000 M D/ 35— (ZONY -V DEBEX
i3, ST 2,800 ML - —EFEKRR
HAERORBEIEROHHE LTHS SR TEYY,
U X o THED B VST MRE O RIRATOTHE &
BB) LT, Y- OHEERRENFS %
Tol:. #OBICIR, By —CDEOHEENEN
ZoWT, 2O - OERIVODOHFTERR
HTHRETELNEHA .

BRS¢y — ARG L RARAHED
BADOREABEIIH L TAERD/ Y — 2 HER S
NTVErO0H%EL IORT. 1EEOHZIOHLT

B XM EMEIZKE LA BXERSEREEO TR 219

®1 FEHAHERERL NS - OBOFH
Table 1 Ratio of the number of patterns to each verb.

HHEKC e uyiy - RAEeT
e En: | MoK | ny—ro | Re2BRHEMMI5E
NEY— B IS LT | BiTHLT n-HEONS
1 56.97% 25.17% -
2 24.89% 22.12%
3 8.01% 10.67%
4 3.48% 6.18%
5 2.12% 4.70%
6~7 2.05% 5.75%
8~10 1.30% 5.02% 80.2%
11~15 0.44% 2.41%
16~20 0.21% 1.68%
21~15 0.13% 1.31%
26~30 0.07% 0.81%
31~40 0.10% 1.52%
41~50 0.05% 0.98%
51~100 0.10% 2.99%
101 ~200 0.05% 2.86%
200~ 0.05% 5.67%

®2 1T SN REED RO A
Table 2 Ratio of the number of added verbal
semantic attributes to each pattern.

ARSI L3 (Ve &
BRI B
1 88.92%
2 10.37%
3 0.68%
4 0.02%
5 0.01%

BEBREED /Y — S HMER SN - BB 148% L % -
7. SNLOBBY - EBEORBOPT, Rio
-HEERRHMEIT S SN BAEONEI1X80.2% &
hol:. TONREDS, BERBEXRFEOFMERTIC
HEERBREARE5THIEIZE-T, BLADOATSD
ERBEOTEISVERLRAI LTI S.

1739 — Y OBEWRBEIEH SN -ERBREDOT L /Y
y—HOBEERR2IIRT. ThiCkbL, 89%D
W= 31 BEOBSERBRETERAIN TV S,
CORERDS, RARLTRET 2 ERREERIEE
BIICERTETWVWA I EDRIEZ N,

Kiz, 2B EORSERBEIFE SR TND
11% D739 — > 2T L B RICOVTHRRS.
INLOWBBRMATS/NY — i3 3Y — U ROER
DBRELLROIEEIITETLIIENTES.
(1) AND E#%

Ny — HEIFEOBEII1 OTH A, TDEH
*RBATHLDIHBOBREEOMTRRAT HLED
HHLOD.

N AND B, SS5ICUTo4BEICaET 5
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TEHTEL.
o [FEIRFHEER M
1 2o0RMEICHEREC, $/3MELTHEEShARY
YREHDHD.
oeziX, A () R “BLbvw ) .Loipa”
(MRAWEYIE ; 30-2) & “Ww v ) B (FEEHE;
22-1) 2[ERFICKL TV,
o VHHRERM
Y= DFDOLORICEL LB THEOERE &
LRABMIZX T, RUPHMICLEH0.
Fzk 24E, TN1(&H) HEN2(BL) & N3(fEY) %48
BTAH] Lwvynyg—rizBnTid, “& (N1) 2%
L (N2) %<9 & “&# (N1) 2% H (N3) 2% <
T 2 EEORUEILO LS X ANH S (19-2
& 19-3).
o BRELFRM
CERATLMALR O EESEEBIC 2 Y, BELHEBUC
550,
7eez i, INL(EH/BWE)PTE-FTB] Lwin
¥ — BV TiE, “E4 (N1) o s&mE (22-2)
& UM (N1) DOBIE” (22-4) DEE % AN—T 5,
o HrRWZRM%
R BBASTAETEREB VLAY, (DL
LTWwWa LD,
e ziE, INI(RR) PEBRTH] Lw)iynsg—>
KBWTIE, R (N1) PREEILT 5" Lv ) &k
(BRHEZAL19-1) & “RA(NL) PBUELE” L)
Bk (AR, 25-1) OMAMERICERE D FRE FO.
(2) ORK#

12019 - 2 ICHBOBEFHY, ThERRT
SDICHBORRELREL-bD.

7z 21X, [NLE/8E) H4BE ] »° “N1 relax”
EERRENZNY— BT, BRERRLAE
RAOHTEABLTH, “MOBE” &) RIFBHE
(30-2) DFERL “HEIHBU” L) SEEL (20-2)
OREVFET S,

BHBREIN G SNy — 0 % LROXBTHE
LARRDEIATOWMRILE’S IIRT. AROL B
h, HBREIFS SNy -2 DS HTORBRYE
E%5DIL, 04%IBON, RYDTXTDH/8 5 —>
DFEHI 1 EBICEVALG I LA TEL. LchoT
BONTEEKRELHBEOE/ Y —HifF5 LTS
i, XMOERNBMELBHFT5F0DY %5
EOMARECE D, /2, ki3, ANDRML Lo
bR L hFEMAIcom T, B—{b+5Z L LEE
g IR (-
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™3 MBS 8y — L oM
Table 3 Ratio of the types of patterns with multiple
attribute values.

AND Kt
I B¥ bz f-T8 [ T3 P
gl Hid L LY A
33.3% | 22.0% | 31.6% | 12.6% | 99.6% | 0.4%

OR K%

F11L 4-6 KM - N1 ok 14.3%
A5 L GERREO1: 13.4%, 20 1: 0.0%

#24 31-1 BESHME- NLAALS 8.9%
F45 L2 T BB 1: 7.0%, 2801 1.9%

#31 19-1 KPEEIL - N1 DEHEFELT 2 8.7%

5L TERENO%1: 7.9%, 2L F: 0.8%
F 417 4-1 WM - NI(A - ERUSL) D AROBHHE, 151t 7.8%
5L EREEDOR 1: 6.3%, 201 1.5%
%51V, 30-2 IRIGENME - N1 A8AEEbIE L+ 2 7.7%

LA EREENKL: 6.7%, 2001 1.0%

4 (FHHIE RS BtoRs
Fig.4 Coverage of the top 5 verbal semantic attributes.

HEERBHENE/ Y — Il T 2 58ED LA
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®a FRLELICBIT S HAREY ORRAOKICNITIHE
Table 4 Resolution accuracy of Japanese zero pronouns
in newspaper article.
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