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Study of Reduction for Semantic Pattern Dictionary

KEICHIRO KATAYAMA,* JIN'ICHI MURAKAMI,* 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 (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 orig-
inal 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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BEARER LA ERITHANREERTZ,
BAREXE /22— (B/N):

Jytefk N1 & Jtefk N2 1% /cf FHANLZ2 W | EETE,
B

Capitalism is incompatible with socialism.
REXRNGT—2 (FN)

N1 be incompatible with N2.
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Jytefk N1 % [icfk N21Z /cf (V3 rentail ND3 %9 %) !
Z D [ef AJVAF#5(.genzai|.kako) .
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N1=1#%, N2=&/NR, V3=RW\ikdD, AJVA=KE
REXB/NI—
It "is’#5( " present|” past) AJ4 to V(V3|ND3)" past N1
in N2.
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BX: BEHLETEbE2EE Y THEMLL,
Z . She paid constant attention to nursing the feverish
child.
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Table 1 Pattern-Frequency Distribution

HE A SRR E — 8BS

0| 97,346 79.324%

1 8,905 7.256%

2 ULk 10 A 9,124 7.435%

10 LA I 100 i 5,125 4.176%

100 Lh E 1,000 Al 1,684 1.372%
1,000 LA I 10,000 A 532 0.434%
10,000 L4 F 100,000 A#iifs 3 0.002%
i | 122,719 -
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4.1 BEEEEOENE/SFZ—

S RE — U RERIZIY, SEISERRBUKHET H720F
SOIBNRY — BRI TS, LnL, —AICfEH
SNENWRBUIKHGET H X ARE = L EERTVD.
BEOMARERLY, D& D R AT — TG HEN
BWHMAH D L F x5, UTFICHlzERT.

BX: #HaxtoThIiFEICRoT,

B/X: <N1E> (B | o) 22> T TR T,
X : I shaved all my hair off.

#/\: <I|N1> shaved all <my|N1"pron”poss> hair off.

4.2 BEEEENISVXEREZ—Y

RN SR E — 2 0F, R EICblEaT 5.
HHET 530882 — 0%, lAHESEVMEAS D 5.
ZOXIBRIARE = EANTE, MEOREOVRMELIL
ZAMRBMEIIR S, FEEOBRNERELEZ D EE2 D
nos.

LIFIZ 3 EOREICB W THEAHE 10,000 L EO3THRIR
Z—2 3 EIRT

o AR : 24,961

BX: =yval&oTRMLE,

B/N: [y </th N1IE> #2[/cf V3 ] /ycf (V4.kako|
ND4 % L72) ,

HEIL . She smiled her consent.

Z/\: <She|N1> V3 past <her|N1> N(V4|ND4).

o JHEHE ;18,246

BX: #. Ex L YFTALET,

B/ Jy</thk N1IZ> #2[/tefk TIMES3 | | /] #4[N5
Z [c¢f N6 . | #7[/ytk TIMES] /f V9 #10[.masu] .

ZL . 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 HGHHEEE @ 10,077

BX: ZOWULHEZET XS IZIERSTT,

B/N: Jy </tk N1 1¥> #2[/c¢f GEN3] /k N4 %
#5[/cf (Ble | H2de) (£ 91T | BRID)] Juf V6.kako,

FE :  She scornfully rejected the proposal.

Z/\N: <She|N1> #5[scornfully] V6~ past #2[AJ3]
N4.
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o I NEZ—B

BX: &IIHE<, BIEBH L0,
B/N: TIME1X AJ2 ., BIXZ WLV,
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Table 2 Inclusive Relations between Pattern Elements

tEOER TROER
N (%) NUM (&) , TIME (R5)

ND (HEVEA )
N, N OTF(EH#
V(&)

NP (£5i4)
VP (B 4])

5.5 FlIE4 : BEICAIESNI-XE/ 2 — 2 ZHIBR
WRICPE SN TR E — 0, BEEORECERE Y
FETEB2ND. ZOL D 7R3 RE — TGN
FWEAINRA LD, £ 2T, XY —fEE D3 1D,
WASEE 10,000 LA EOSTHI 7 — U EHIBR LT, JERMERSC
BB —FEE DL BT 5.

6. REBHER

6.1 EBREH

FEBRSRMEZ U TITRT.
XENG—FE:

HEEL UL, 122,719 {4 (Pat12.1.0-imi6.0.0.dat)
XEI/NF—2/8—H: jpp2(version 5.3ke)
BISIE&R T 7/ JL: version 8.4a
PBRNYTF—2avAANX:

SR N B — o FEEERCH O IS (122,719 30)
Bl B3 e

H ARFE SORRES®) 20 HHH L7253 - 30 (3,851 30)
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AR TIERFEOR N %2, UTIORTHBLEREZ AWV CRHE
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6.3 FIRBOHR

6.3.1 BEMEODOXENZ—OHIBRER (FIE1)

AV CFoREE DO (122,719 ) 25 WA HEE 0 DL
Moz — (97,346 1) & HIBRL T, & D1 (25,373 {4)
ZAERL L7z,

6.3.2 FHERFABRXEOFALLXEN\Y—20EMR (F

I 2)

FIE 1 THIBR L2302 — 2 (97,346 1) & G H SR
R, NP EHOTHA L., 2085, Hhanhizx
BINRE =X T3 ThHoTz. ZO T3 HELETHD LY
WrL, & D1 (25,373 ) 2B L CHEE D2 (25,446 1)
AR LTz, LATICBI L7 3R — il % 7R g
BX : fkiobione Z A ERTZ RN,

B/ Jy</tk N1iZ> /tefk N2 @ /f AJ3 rentai /f N4

WZIE Jof Vb.tai Jyf (720 | W)

X : Idonot want to live in a place devoid of greenery.
%/\: <I|N1> do not V5 base.want in N4 AJ3 of N2.

6.3.3 AEMERICKDIERE (FIES3)

FrE D2 O AARFE A Y — O@AEBMREFE L. M
BRER A R E — o OFEHERNCE 3177

% 3 WEBRHERR (FF D2)

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

A HE NG =R PN =

0 3¢ 73 7 9.59%

13 8,905 | 1,915 21.50%

2 LA E 10 SURT 9,124 | 2,598 28.47%

10 3CLL B 100 ORI 5,125 1,710 33.37%

100 3CLL k1,000 ST 1,684 | 852 50.59%
1,000 3CEA L= 10,000 SCAR 532 | 388 72.93%
10,000 3CEA 1 100,000 LA 3 0 0.00%

Ei 25,446 | 7,470 29.36%

CEBRORARIR LY, TALOBARFELUARZ =)
TATOED D Z RNy otz 2D DR — v 2l
D2 (25,446 1) 7 HHIBRL T, &# D3 (17,976 1) #1{E
L7z, BUTFIS, RARL2OEEROsEZRT.

o iz —r

AX : ZATFAEEFFOTE THERYH X7,

B/ Jy$1°{/tcfk N1 1Z} /tefk N2 % $1 /cf V3
(T| )81 /ytck N4 % /cf V5.kako ,

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

/X N1 V3 past N2 to V5 base N2 pron” obj N4.

o THI/NFZ—1 (1)

AX: TELbETFE 20 Tha{EoT,
B/X: Jy #1{/tcfk N1 1L, /tcfk N2 % } [cf 272\T
/ytck N3 % /cf VA.kako ,
# : The children joined hands to make a circle.
#/{: N1 joined N2 to V4" base N3.
o T/ X% —1 (2)
BX: #IFzHOTHME <o,

B/ Jy$1°{/tcfk N1 1L} Jtcfk 5% Jcof DT $1
Jytck N2 % [cf V3.kako

H3L . He bent over to go under the gate.

F/\: N1 bent over to V3" base N2.

6.3.4 BEIAIEXE/NNF—>2 (FlES)

R D3 (17,976 1) 75, 3 THRE L7-@EA4EE 10,000
Pl 2 — 0 3 HIBR LT, JEMEhR O S & —
# (D4, 17,973 1) ZAERL7-.

6.4 FEDEMEHER

AV UFAEEE DO, &FIEfmOREE (D1~D3), 8LV
JERRRR SR S & — L (D4) 128V, BREERZ TN —
YREEIERA OO (Rleross) &, Al ARBUE (Rltea)
TRDI., fERER4ITFT.

&4 NE—HEHBEROLL
Table 4 Number of Patterns and Recall

FiBLH
BEE | N —B R
- Rlcross thest

Do 122,719 100.00% | 67.98% | 43.00%

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%

FER XY, EMRCSCR S — R A ) A EEED
14.65%(17,974/122,719) OB /2572, L2 L, Rleross,
Rlyest HEIEEALZLLTORNT &b, REFENEL
CHHINTND Z ENERTE 5.

UL, MEFEEORY, @REICA(b STy —
SHAEHIBR L7-fEE D4 TR DBREL WA LTz, Zhib,
HWEAHE O@EWIRARE — o OBBEET DATINEL TF
FELIZ N5,

7. AFIZEHFRAR

BB BN TN — U REE O BRI /R ) DA L&
RBYBH-0I, AIETIER L2430 — s
T, AFICLDHROFGEREZTT .

7.1 R

SO R B — AERAZ N T2 BISCER N B T o & SITHE L7z
50 SLEFHMixI G & LTHWS.
7.2 FREEE
ANFCHIEREAT o IR A LU T O S TR 5.
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VDO TEERIT T,
BEBARBEXE NI —
Jy #1[/tcfk TIME2 %] /cf AJ3 rentai DT </yc
N4 13> N5 % /cf V6.kako ,
REXBNE—
<I|N4> V6" past N5 #1[ADV(TIME?2)] because it
was AJ3.
FHEREER -
I opened the window because it was hot.
i B 1
ANX:
WDFIRIZI VIR BRI DY TRd T 5 7,
BEBRARBEXENI—
JyS$1°{/tefk N1 iZ} /ef ADV2 $1 /f AJV3 rentai
! N4.#da.kako ,
REXBNE—
N1 be"past ADV2 AJ3 NA4.
FHEREER -
The family were all queer lot.
(D) \HET DER DR L TWDD, £ DRERR
ERBEDOENFELRO TG B &7 %.
AT C D
ANX:

BEBXREXE/N2—
[y <[tk N1 13> #2[/tcfk i 72<] #3][/ytck N4
D)V N5 % [cf V6.kako o
REXENE—
<I|N1> #2[ruthlessly] V6" past N5 #3[of N4].
FIERFER -
I visited him.
AR N BRI RE L, MR EFIN ) #50OHFER T
KTWLDOTHEC &7 5.
i D ol
AR :
W DRERT T A &R > TR LT,
BEBEARBEXR NI —
Jy <[tk N1 1E> [tcfk N2 % /cf V3 (T | T) </yef
N4 3> (V5.kako|ND5 # L72) .
HEXENNE—
<My|N1"poss> N2 ADV(V3), <I|N4> V(V5|ND5)
" past.
FHEREER -
My terrace across, I echoed.
ANIXDOFR 22 I TETWRVOTIED &70%.
I F o
AAX:
FEWILHT, SlEsthsd 1 0 b RO RFEHERT,
BEBEAREXE NG —
Jy $17°{/tefk N1 1% } #2[/tcfk TIME3] $1 #1{/tck

#A[N5 25, /tcfk N6 % } /cf VT rentai! N8.da,
HEEXER/NFI—

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

#2[N3].

AT -

N1=%4, N6=%2tt, Vi=f§>, N8=KFKEH
HARRE RS2 — o DA FAAK N8 \2ix TRFEFEFR] 2
WAL TWDD, HERESC 2 — o ik i A # B4k
V(N8) Mk SN TW5b. ZD7wh, TRFEEFE] 28
FilE UCIRI LRI AUTZR B 722, @l Ze@ha A3 72
NOTHIRE T 52 LNHRRVWOTHEF & 722 5.

7.3 E f2
X O A S LT, 20 OEME (P1, P2) 2L

ToOXTRD D, EMSF—135HlA A £7213 B O%B4

15,
- B TEfRSCRIS 72— %%
ERE Pl = e i R

B S A %
- e

SRS — A LT S
74 MR
RIS K — B DO~DA I AR, EfER0ffs

#5177

& 5 FIRFHARR (50 30
Table 5 Result of Experiment(Recall and Precision, 50

sentences)

" o e | FRELER IEfiRR

R | B Ty 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)

F5DOFELY, TR AZ — U HOBIEIRICR LT, FEF

KR IOHRBOBMITNE N L5035, £, #E D3
ITFEE D2 LR P1, P2 EHIZIEFL TV AR, #FE D4
IEEREED3 SR P1, P2 bl bEL TV D,

F72, AFICL DBBEBEONEE R ZH 6 (7.

® 6 FEEmOMPEHIRE R (50 30)
Table 6 Translation Quality of Each Dictionary(50 sentences)

FERNGHm A B C D F
5o 12% 11% 23% 15% 8%
(94/797) | (91/797) | (187/797) | (361/797) | (64/797)

o1 12% 11% 23% 15% 8%
(94/797) | (91/797) | (187/797) | (361/797) | (64/797)

Do 12% 1% 23% 15% 8%
(94/797) | (91/797) | (187/797) | (361/797) | (64/797)

D3 8% 10% 27% 14% 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)

6 OFRERLY, OUARZ—HOHIFIRITH LT, T

A OEIEIZTREA L2, 34 B, CBXOD 0EI&ITE(L
LTWARWZ ENGNnD. =770, BED3ICBWT,




A DEENRD L TWS, £72, FHEDLICBWT,
D BEIF OHDOAHBPHL L TNDZ ERNmnd.

8. & =

8.1 AEBRICKDHIRNEZ HEE

F 5 OFRLY, FEE D3 IEFEE D2 &R TEME P1
MREET L. Zaud, BAGESANY = AcnBhib B
L, BEESANS — BB TIEM AT oo & B 2
bhD.

UL, 1B P28 3% (130) RT3 22 EEo
TS, ALY — RIS WL, IS5 — 2 DMFAE
THILNEERDT, AAGEIUANZ — O EERIC X
LIEMEEIT> T, AR E — U FEEORRIIICITEEN D72
WEEZTND.

8.2 BEIALXENEI—2DEZLHEE

RSN LB OGN Z— (314F) 15
R DB EBET D - OICFEE D4 LFEE D3 2T 2D
&, BB (Rleross, Rltest) BRE WD LI Z L35 h
5. DFEY, ZO3MFOXINE = DHHPEET DAL
MEAAET HENFZDH. LinL, £5OfENS, B
BREOZR MR (R1 x P2) %5 x5 &, & D3, D4 3LiCH
C32%&es. &HIZ, ER PL, P2OW;E LML
LTWS. Lo T, MRENCIb S Lz 3% — &
52 LT, BERRIIRT T2, BWAREINPEL
RTINS — U FEEE e LCORAIFm E L3
ZTW5.

T, WEBEE AL 10 oY — R L. £
OFER, BRI SN ST E — %, AR THIBR L
7o 3HRITINZ, Bzl 4R L. LTFIChl& =T,

o AWK : 9,245

BX: TEL L RFRHEDOIRLTAT =V EBH
L7z,

B/%: Jy</th NLIE> #2[/cf TIES L /f AR
/fED [k 272 UT] Jicfk N3 & /cf VA.kako .

R :
deftness.

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

o WO 7,067

#Hiffi C,

He moved across the stage with marvelous

BAX: BRIIE - E5ICE LT,
B/8: JyS17{/tefk N1IL } #2[/cf (Bo| BHbo| o

Ho| Bo| o o] &) 72 (£ 21T KRID)] 81
/yf (V3.kako|ND3 % L7z) ,
F : The audience reacted predictably.
B/\: N1 V(V3|ND3) past #2[predictably].
o HEOHEE : 7,067
AX : LTRSS AP BIRIEZAT

B/X: JyS$17{/tcfk N1 X} #2[/cf V3 72h3 6] $1 /yf
V4.kako .
I : She smiled in a mist of tears.

6E

Z/N: N1 V4 past #2[in a mist of N(V3)].
o WEABHE : 7,062
BX: HEICHENVEEST,
B/8: [y </thk N1 iE> /tefk N2 (2 #3[/cf (B D |
EY | HEL | ENY)] Jyf Vi.kako .
EX : They swarmed the streets.
H/X: <They|N1> V4" past N2.
L7ei3=T, 5% & bRk SN Z — 2 %
HIBRT 2 2 & T, EWRIICREE RSN Y — o~ O G DY
WAL, HEORIBM ETDLEEXBND.

9. BbhH Y I

ARETIE, UMY — U BEEORE ) MR L L CIERET
DR L, 12 TEOESC - IO Y — U EEEOLE
MiaiTolz. ZORER, 17,973 1 (14.65%) IJJEHMET 5 2 &
DRI, Fio, FELE - B E HICR Y — B OH|
BRI L ThT P RIET L 2o TNEZ Enh, Re/IEHE
FTETV2D.

L2vL, ARG AAY = 0RO ERE NS L IE
RSP T T D7, WRBEIBRISY — NN CHLBEET D
VENRD L. 5%, BEELHER LEE, EfRBHER
THREOHIN T EEE 2 T ZTO7HIZ, BFEOICA
RE— o PRICAERRICH DL BDICER T2 HERD S.

EC £33

ATFFENL, STATEE AR EBAHRENERE (JST) - BRIKAY
ARENTscHEME 2 (CREST) OMFSEREIE T8 A 5 ¢ 7H5
OAETEFWEN) OWRHSE b~ r T v 7 X4 Ko d—
2L D SRBEOEMAES & AT OZRIZE DO THS.
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