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Study of Reduction for Semantic Pattern Dictionary

KEICHIRO KATAYAMA,t JIN'ICHI MURAKAMI,t MASATO TOKUHISA?
and SATORU IKEHARA*

This paper proposes a method of semantic pattern dictionary reduction with keeping its
ability. This method removes following semantic patterns: {1) rarely used (2)fully included
by other pattern’s (3) over trained. The number of original pattern dictionary is 122,719,
and the number of reduced dictionary is 17,973(14.65%). And the matched pattern ratio of
original is 67.98%, and that of reduced is 61.86%. Comparing these ratio, this method almost
keeps the ability of semantic pattern dictionary.
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BIORINE — B IGG Lo R — U REE R S ¢
WBD. ZONXEAY R, 15 FiEO BIERERT—3
AEFTIIEREN TS, L, HDEVICHLRKED N Z—
VETCHBID, ARIBIREIARY - BB DI LA
BEIZITV .

FITC, FRETE, —ROIER ShA ROV R
RE— o RANR—FRPERT DB —ZEB L,
FEHERE LT 2 EADFH Lo I SR S 7 — e
HEWNCEMT 2 FEERRTS. LT, BRiCHEsn
TV BIEINY — VBEEOIEHETY, RO 5 —
VEEEORN B IMET 5.

T RBBRE L
Faculty of Engineering, Tottori University
{kkatayam,murakami,tokuhisa,ikehara}@ike.tottori-u.ac.jp

21 XBRA—-UHE

FECHR S ARG — U FEY, BEREMLINESRE
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AR THE, HELV-UY (122,71194F) 2HW5. LT
R
AX:

BARERE L HERERITHANRRVERS,
AREXE/F—2 (BN :

Jytefk N1 & [icfk N2 ix /cf EANLZZ W | BERTE,
EX :

Capitalism is incompatible with socialism.
EEXBEAI—Y (/N

N1 be incompatible with N2.

2.2 XERZ—i—Y

SRS G = (BT8P 1, BAREXE BA
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BN E— MW T 507 6THD. BREFNT,
ATN(Augmented Transition Network)? Z-~—2x & LT
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NA v FEER, BRBEINXEAS - CBET DL,
MRNRY = HORYNEE LIEHERETH S,
ANBARE
RELRNBRICEVIED D Z ERKRER,
BEAXREXE/N2—2
Jytefk N1 % [tefk N21Z [cf (V3 rentai] ND3 23 3) !
ZEB [of AJVA#5(.genzail.kako) .
N 2 R{E
N1=18%, N2=RuNR, V3=R\Ik» 5, AJVA=KE
BEXHNG—
It 'is’#5( " present|” past) AJ4 to V(V3{ND3) past N1
in N2.
2.3 FHBARERXE
AR THCFERRF LR, BARBEOSVELE
HEORHD 2B LOT, 3851 IBMBENTHS. =
OFEARBR LEDORBNT, Y — ARV A%
SR — R AR EENTHRY. LUTIflERT.
BAX: BEHLAEFLELESEETY TERLE,
EIX : She paid constant attention to nursing the feverish
child.
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HWEHEE LI, EAZ— U BEETAANXOKTHS.
BT, BTOFRETRDS.
(1) ZEIARY— U BEEERBORRI L By — EER
HWT, 7axRYF—var7 2 &7,
(2) XEARFZ—FRFNZONVT, BELIEATLOK
ERETSH. COMEBEAHEELTS.
3.1 ABIHTZ70ANYF—a TR+
AT, 7aARYF—oarFRAMDAALELT,
IE = AR W BIEE WD, ZOANIEX
BING — By =2 AWTRETS. 2LT, AHX
PO S XY — U USNOFEE RS — B
W5,
3.2 XBRAA—UBHBOELEE
FRFAEE LT, AR B - HEORAHE
DR ETETH. TOBRER 1ITTRT.
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Table 1 Pattern-Frequency Distribution

HEHEE A V&

0] 97,346 79.324%

1 8,905 7.256%

2 Ll k 10 K 9,124 7.435%

10 LL E 100 i 5,125 4.176%

100 £A_k 1,000 &% 1,684 1.372%
1,000 £k E 10,000 #3% 532 0.434%
10,000 LL k= 100,000 Fif 3 0.002%
3 | 122,719 -

F1XY, EEHEEODOIXEINY — B3 2k0 8F%: 5
OTWND I LnBahd.

4. XENE-LUHEBEOMER

4.1 BEFEDOEOIERAT—
BN G — FEEITN, SESERRBICHIETH DS

SOXBRE—PRFEEINTVS. LnL, —RMICEH

SNBORBIZHET LB — UL ELLEENTND.

BEORERRELY, TOLD RIB Y — T EHEEN

BvMEmRR DS EE25. DTIAIERT.

BX: HEZFoTAHEILR-T,

B/%: <N1I3> (B | 820) 2% o TR R 72,

#X - 1 shaved all my hair off.

F/N: <I|N1> shaved all <my|N1 pron” poss> hair off.
4.2 BEEEENELXE AL -
BRICIE SN AR E— %, B S HEET5.

HYIEAT 37—, HAEENEWERES 5.

ZDXRIRIEAE - EROTH, REOBVRMIELR

DEREMEIMKC, HEORACEFELTEZ WD EELD

5.

LUTIZ BEOREICB W TEAHE 10,000 LA 3cHI<

F = 3ETRT.

o HEEHE : 24,961
BX: mvalRoTHAELE,
Bs3: Jy</tk NLiE> #2[/cf V3 T| [ycf (V4.kako|
ND4 % LE),
X : She smiled her consent.
%/<: <She|N1> V3 past <her|N1> N(VA4|ND41).
o HEAMHE : 18,246
Bx: #, ®xLF SFTALET,
B/%: [y </th N1iE> #2[/tcfk TIME3 . | / #4[N5
% [cf N6 . | #7[/ytk TIMES] /f VO #10[.masd] .
X : We raise the flag in the morning and lower it
in the evening.
/8 <We|N1> #4[V(N6) N5 #2[in N3] and V9
N5 #7[in N8].
o A 10,077
BX: ZORLHEEZEL LS T2k,
BsX: [y </tk N1 x> #2[/cf GEN3] /k N4 %
#5[/cf (BT | Her) (& D1T | #RID)] /uf V6.kako.
EX : She scornfully rejected the proposal.
Fs%: <She|N1> #5[scornfully] V6" past #2[AJ3)
NA4.
4.3 RBEOAN—HHEOER
SCRINE — EEILY, BRI EET LR NS —
BB, LATREIERT.
o HANRE—A
B3 FEM, BKEHE LY,
H/\: TIME1i% AJ2, TIME3ix AJ4,
o XHINREHZ—2B
A3 FIEKEE. BiEW s,
B/8: TIMEl i AJ2, BIX#E3W,



XE G —BO TRy, B2 33L& — 2 ADIFE
T8 TIME3, BERFAEK AJAICEhFEEshblzw),
MRUNRE — 2 BRABIART = ADTRED R F— b7
5. THALOIAINRE —0%, OB RS — 2 DT N —5
BICZFENLDOT, BREICEELEZ TICHIRAETHS.

5. XE/NS—UBREDERTE

5.1 #% E:2
KRG CRET D UBAY — VEHEOERFEOEARN 25
ZHERITRT
o HINRE—UFEBDRRNEHER
o EABEDERNIEIAY — B E — VEEEORE
125 2 BB S WD IR
o HEHEEDEHWIEIAZ — IS — U REEDRS
CEREND D HEIR
o W A—-FEANEET S LB~ FHIRT B0,
AERIRS BRI
o RN Z—UREEOVERIC AV FIGIE L 120 ABIE
ERAT LT, REOSEKMEL IR
PUEDEZFIZESNT, B BEEDERLZITS
BRI NARR 5.2 B 5.5 Silo T TR 5.
5.2 FIE1 : EEHEEODOXE/NE—DOHIR
BEEEE, N12FHFL VI KEOADILERNTRDT
WaTw, BAFEE O DR F - L, — BRI SR
HEEEHENRENEEZEZIONG. TOL I RIAARE -T2
BANYF = a TR MIBOTXEV Y — U BNEET D
SR BBV, FIT, XHROSF—LFEEDO NS
HEHEE ORI E — U EHIRL, X AZ—#E DI
BIERLT B.
5.3 FiE2 : FEARBXEDOFALLEXBA2—20
B
SRR B — R A & L TR R o 12T
RBRIUELZMERLC, KBS RETS. BEFNIE,
FIEL CHIBR LIRS — D5 L, PR SCE I
BT DB NG — 2 R — REEDLICBML, OB
RE—EE D2 BERT 5.
54 FIA3 : BXBEXENA—CDEAEHRICELERE
-GN ERT AR — R HIRT B0, B
ARFELFR S — L OAEEEY 2 AV5. AEBHAD Th
DOITRE =4y, EEOHR Y — 2 TRETEEZD T,
HIBR L CHOEERRBIHEL B2 2V, 770, AR Tl
BALD =D AR LRI Y — DB ERTH D, T3
FREITUAE — I ER L. AFIETR, By -
HED2ILBOCEEHEGEFEEL, THOXAY— %
BIBR U7 308 — 588 D3 2B T 5.
5.4.1 XER4—-LMOBSERFR
XEIRE = BICHEBTHANLOLTH, XA RF—
Vo llbBEAETHEE, AT - BRIEAY - a
KAEINDEEETD. T, XHAAF—v a 2 HuD
SCBRIRE — ) CEIRE—2 B B TR RS — 2 LI

5. BWEOREFRE aD B ERETS.

5.4.2 XE/NA—LERBOSEER

SIEIDERICH ST, XBAZ—UBOAEBEREHIET
51T, ETOANCH LGESOREERET 54
EhdD. Lal, BETCOANTRHLCHEERTY Z Lk
RARETHD. T T, XEAAF—VHHNEERLAD
XOFEEERE L TVAEIEB LT, AT =PRI
BINRG—THEET AN EIDERETHZ LT, BEBR
PHET 5.

B - HOBEBBREEZ DS, HAF—VE
W 28R (B, B, % Fm) o85G EES
THBRENDHD., TIT, FERZOERD LESVTAEH
REERETSH. R2EEREL-EXZMOASHEGEO—H%
R
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Table 2 Inclusive Relations between Pattern Elements
EROER THOER
NUM ($GR) , TIME (F3)
ND (REHAT)
N, NOTNE#E
v (EI)

N (&%)

NP (&34))
VP (@h54)

5.5 FIE4  BEICAESAZXE RS~ 4R
BRI SN B Y — 3, HEORHICEZES
BT EEIOND. ZOL B E = i EAHEN
BWERAA LIS, £2C, XRIAY - VEEE D3I 2D,
AR 10,000 DL EDOSCR RS — R BIBR LT, ERESC
BB —FEE DA BERT 5.

6. ERHER

6.1 EBREH

ERFEMEUTIORT.
RN —UBE:

HEEL L, 122,719 # (Pat12.1.0-imi6.0.0.dat)
XE/B—2 /38— jpp2(version 5.3kc)
BIMIEHE 7 7 M JL: version 8.4a
2ARNYF—=L 3 BEAIX:

XA E— BB A O BFIE (122,719 30
AR E:

AAZESCRIFEID 2 LR L83 - B (3,851 30)

6.2 @ AH X

AR TIIHEORNEZ, UTIRTEREL BV TEM
T 5.

62.1 B B =

BHE (LT RD &, XAARY - VEEORNZET
BIHDRTA—ED 1T, UFORTRDA.

BRI NE - REE LT K

FHE Rl = SN




6.3 FIEEOHER

6.3.1 BEHEOOXE/ 44— OEIRER (FIE1)

F Y CFAOEE DO (122,719 ) »HEEAHEE DI
By —1 (97,346 1) ZHIRL T, #E D1 (25,373 #)
EERR L7,

6.3.2 FHOAHBXEOHALLXENR2—208M (F

E2)

FIE L THIBR U2 SCRL &~ (97,346 1) & FRIGAIABR
XEE, RV ERAVTEAELE. ZO/E, IBHhEhkX
BINRE 3 T3 Tholz, D T3HEE2LETHS &
WL, #E DL (25373 1F) IBML TEED2 (25,446 14)
EERE LTz, LATFIGBIN L7 X8 % — o Bl %Rt
BX : f&Hobine ZAH T fEREL 2N,

A/3: Jy </tk N1 1> [tefk N2 O [f AJ3 rentai /f N4

W28 Jef V5.tai Jyf (20 | B,

X : 1do not want to live in a place devoid of greenery.
/8 <I[N1> do not V5 base.want in N4 AJ3 of N2.

6.3.3 SEERIZLIER (FIE3)

FED2 OBARELEARY - OQEERERE L. 3
ERRELBARY - OESRENCE 3 1TRT

%3 SSBENERE (% D2

Table 3 Number of Inclusive Relations between Semantic
Japanese Patterns(in D2)

EEEE Y= 8| FhRRE—

03 73 7 9.59%

130 8,905 1,915 21.50%

2 3CEAE 10 SUR 9,124 (2,598 28.47%

10 3Bk 100 SCRR 5,125 (1,710 33.37%

100 B4 E 1,000 3CHRE 1,684 | 852 50.59%
1,000 3CEAE 10,000 SCAHS 532| 388 72.93%
10,000 324 E 100,000 AR 3 0 0.00%
i 25,446 [ 7,470 29.36%

BERROBERELY, TAOBERFBILE Y — 30
TATO DD Z Ll yhol. TNLOXRIARY — L 25E
D2 (25,446 1) 2 HHIBRL T, #EF D3 (17,976 1) %1{E
L. AT, BRUEZGEBROFZTRT.

o HfiE—1

BX: SERFAEERFOFECHEER AL,

B/ [y $17{/tcfk N1 1L } Jtcfk N2 % $1 /ef V3
(T|T) 81 /ytck N4 & /cf V5.kako .

HEX : The teacher called together the students to
give them a warning.

E/{: N1 V3 past N2 to V5 base N2 pron”obj N4.

o Thtz— (1)

BX: FELEBEFEORWTHEET,
BsY [y #1{/tcfk N1 i,/tcfk N2 % } [ef D72 T
/ytck N3 % Jcf VA.kako .
HEX : The children joined hands to make a circle.
Z/%: N1 joined N2 to VA" base N3.
o THIRF—1 (2)
BX: HIIEE2EDTHEI o,

A/8: Jy$17{/tcfk N1 1L} Jtcfk &% /cof BT $1
Jytck N2 % [cf V3.kako ,

X : He bent over to go under the gate.

#E/V: N1 bent over to V3 base N2.

6.3.4 BELALEXE/NI— (FIES)

BED3 (17,976 {8) 76, 3ETHE LEAHE 10,000
PA DRSS — 0 3R LT, JEMRSR Y — B
£ (D4, 17973 ) EfERR L 7.

6.4 HEOEMER

F Y CFAFEEDO, £#FIEEOHE (D1~D3), BLWY
JEMBRRSCEL & — A (D4) 1K\ T, BBRER Y —
VEEEVERM OB (Rleross) &, FHMIHRERSUE (Rliest)
TR, FREF 4IRS,

* a4 NE-UBLBRAROEL
Table 4 Number of Patterns and Recall
BHRFE
Rlcross | Rltest
DO 122,719 100.00% | 67.98% | 43.00%

BE |-

(#E)

D1 25,373 20.68% | 67.98% | 42.59%
D2 25,446  20.74% | 67.98% | 43.00%
D3 17,976  14.65% | 67.64% | 42.98%
D4 17,973  14.65% | 61.68% | 35.34%

BRLY, EMRSRIAY — VB DT ARED
14.65%(17,974/122,719) DFAEIZ 272, LD L, Rleress
Rliest (HFEAEBLLTWARNI 20D, BEFERTEL
SHEMAESN TS D LBRHERTE S,

UL, EEEEOE, EBRICAfL &N LRI Y —
SHEYBRLIZFHEDL TRIBRELEBALE. Z0ED,
BEAHEDOB VRN - DLPEET EANINELE
FELIZZ e 5yn5.

7. AFITKIBRAE

BERFEICRB VTS — U EOBKRG RN OELE
FERT 27T, BIETHER L& BIAAY — &L AV
T, AFICL2HROFMEREIT.

7.1 FFME N &

SCERE — AR RN B N B T  F BHRIE LTs
50 & FExtg L LTHWS.

72 HEWmEE

AFTHRET S LBREZUTORETHET 5.

A BEOEWEX
B HETIIRVWERORMNS B HHEIEIE A
C BBy
D RS
F EXDOARNTRTHE
FHROB & LA TICAT.
o FTH A OB
ANX:



Z2VWOTEEE T,
WEBREXE /N~
[y #1[/tefk TIME2 1X] /of AJ3 rentai DT </yc
N4 x> N5 & /cof V6.kako ,
HEXRSF—
<I|N4> V6~ past N5 #1[ADV(TIME2)] because it
was AJ3.
BIERFER -
I opened the window because it was hot.
o Fif B D4
AAX:
BORBEHARBED ) eEREoT,
BEEAREXERN T~
Jy$1°{/tcfk NLIX} /of ADV2 81 /f AJV3 rentai
! N4.#da.kako .
EEXER/IZ—
N1 be past ADV2 AJ3 N4.
PIRRER -
The family were all queer lot.
MED) YT IMABREL TN, TO[REKR
REBEOBWEXRZOTHMB &7 3.
o ¥l C DB
ANX:
BRET2BRML IRk EN,
BEAREXR/N2—2
[y <[tk N1 x> #2[/tefk Bk ! 72 <] #3][/ytck N4
D} N5 % [cf V6.kako .
BEXENRI—~2
<I|N1> #2[ruthlessly] V6 past N5 #3[of N4].
EIEREER -
I visited him.
AT BEEIIRE L, gL 804 RN
RTWBOTHEC &7425.
o FH D 0fl
ABX:
BRORERT 7 XA &G > TRHEBLE,
BEBEXREXE/NRE—
[y <[tk N1 &> [tcfk N2 % [cf V3 (T| T) </ycf
N4 i3> ! (V5.kako|ND5 % L7z)
FENRNE—
<My|N1"poss> N2 ADV(V3), <I|N4> V(V5|ND5)
“past.
My terrace across, I echoed.
ANLOBERE R TR TETHRNOTHMD &7425.
o i F D4
ABX:
FRWELLT, SR E 1 0 bH>KREERT,
WEBAREXE /N2 —
[y $17{/tcfk N1 13 } #2[/tcfk TIME3] $1 #1{/tck

#A[N5 2 b, /tcfk N6 % } /cf VT rentai! N8.da,
EEXRNE—

N1 V(N8) progto V7 base about N6 #4[from N5]

#2[N3J.
A RIE

N1=4, N6=24t, Vi=#f>, N8=KEEF
FAGESCEAY — o OAFEE N8 1Tt TREER) »
e LTW528, HFEXRARS — Tl BREK
V(N8) BTSN T 5. TDd, TKREEFR 428
& LCGRE L2 iidie banas, EeRemnRo
POTHEHRET D EBHERCOTHME £7225.

7.3 E & X

HMOFMERE L LIC, 2@ OEMRE (PL,P2) 28U

TOXTRD 2. EffRF— 35O A £7213 B 05

ET5.
o FRESCRL & — %%
EffR P1= A e A
oo R E = BSOSO
Efgs P2 = TR E — N Eme LT X
74 FEHER

NG — L FEE DO~DA BT 5 BIRE, [EMEOHEL

# 5T

&5 BIRAEFBR (50 )
Table 5 Result of Experiment(Recall and Precision, 50

sentences)
¢ o | BERE EfESR
R | 2B T Pl P2
DO 122,719 | 70% | 23% (185/797) | 49% (17/35)
D1 25,373 | 70% | 23% (185/797) | 49% (17/35)
D2 25,446 | 70% | 23% (185/797) | 49% (17/35)
D3 17,976 | 70% | 18% ( 55/308) | 46% (16/35)
D4 17,973 | 68% | 19% ( 55/290) | 47% (16/34)

FEDORERLY, XHARF - HOHIBIEIC LT, EMRF

BB LOHREORMIINS W & 035505, £z, H#ED3
WEEE D2 L PL, P2 EBIETLTWEA, #ED4
EFE D3 L~ Pl, P2 EbiTAMELTVD.

FEil, AR LHBBRBEOFTMBERELR 6 (7T

& 6 HEFOWIRIHMEER (50 30
Table 6 Translation Quality of Each Dictionary(50 sentences)

EBEE\ G A B C D F

Do 12% 1% 23% 45% 8%
(94/797) | (91/797) | (187/797) | (361/797) | (64/797)

D1 12% 11% 23% 45% 8%
(94/797) | (91/797) | (187/797) | (361/797) | (64/797)

Do 12% 11% 23% 45% 8%
(94/797)1(91/797) | (187/797) | (361/797) | (64/797)

D3 8% 10% 27% 44% 11%
(24/308) [(31/308) | ( 83/308) |(136/308) | (34/308)

D4 8% 11% 28% 45% 8%
(24/290) [ (31/290) | ( 81/290) | (130/290) | (24/290)

F6DORRLY, BT~ HORIBIRICN LT, #Hi

A OERIBD LA, FEB, CREIUD 0BIAREL
LTWRWIZ NS5, 12FL, HEDIIZBWT,




A DEIERBL LTWA, %7, #EDAICBWT, M C,
D BLUF OEOBBBA L THBZ ENG5.

8. & =4

8.1 BEBERICLDIHBRNEZ Z5E

£ 5 OFRLD, FE D3 IIHE D2 & N TEME P1
PREET LR, Zhid, BREIAEVY —icniBEE
L, WA = 2 BB PIEREITo 2 led b B2
L%,

UL, EfFR P2IEIK3% (130 ETFIsicelEo
TWD, XERE—VRRRICB VT, BT — U B1EE
THZEREEROT, BREFUE Y- OOEERICE
DIEMEIToTH, XA E —HEORNICIIREN e
WEEZ TS,

8.2 BRIAAEXB/Z—2DE5ZIEE

BRI L SR L B2 LR D 3T RE— (34F) BE
ZOHBLERTDDITHEDL LEE D3 2R T S
&, BEE (Rleross, Rliest) BRESBH LIZZ & M550
5. DFEY, IOIGOIXBNY —DHEBPEET DAL
BEHFETDZERERS. LhL, £508E1L, &
R HBE (R1 x P2) %% 25 &, #E D3, D4 HiCH
U32%L 725, Sbic, EfE P, P2ORAEEbHAE
LTWS. LdioT, BRIl Bl x — o 28|
BRID LT, BRERETT AR, BROLENNELL
RPoTleOIFNE —  FFEL LTORAEMLE Lz EE
ZTWA.

T, WEHE A 10 OB F — L ERE L. *
OFER, BRICHAL SNBSS — %, ARFSECHIER L
Te3MBICIZ, B AMRR L. UTEHZRT.

o BEME : 9,245

BX: TEHHILLRERFOILLTAT—V2HH
L7,

BsR: Jy</tk NLIZ> #2[/cf TiEL L /f RER
[fED [k 72 LT [tefk N3 % /cf Va.kako .

EX : He moved across the stage with marvelous
deftness.

/% <He|N1> V4 past across N3 #2[with mar-
velous deftness].

o TEHE : 7,067

B3 : BRIIESHLSREELE,

Bs%: Jy$1°{/tcfk N1 it} #2[/cf (Bn| B | Ho
| Bo| o] o8| &) 72 (LI [ #iID)] $1
Juf (V3.kako|ND3 % L7z) ,

EX : The audience reacted predictably.

Fs8: N1 V(V3|ND3) past #2[predictably].

o EEHK - 7,067
BX : HEERES BB IRIEZLATR,

B/5: JyS1o{/tefk N1IZ} #2]/cf V3 235 $1 /yf
Vd.kako .
HEX : She smiled in a mist of tears.

H/3: N1 V4 past #2[in a mist of N(V3)).
o HEEME : 7,062
B3 #HRICHENRVEEST,
BsY: [y </tk N1 &> [icfk N2\ #3[/cf (BERS D |
B0 EY | ENY)] Juf Vdkako ,
¥ . They swarmed the streets.
#/%: <They|N1> V4 past N2.
LiedoT, S I LICERICL SN A Y — %
HIBRT 5 2 & T, BRINCABEE R F — o ~DTEE S
WL, HEORABMETSEEXLNS.

9. HEhH VIC

ARETIE, XBAY— U HEORNEER U ECERT
DHEEBEL, 12 FEOEI - HCEAY — U HEOE
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