B & #FoL o o 112-1
(1996. 3. 15)

il

PEEERLEAIRZ D7 2 BA L a0y — Y 3 > OBEHEEE

2 S v S | R 7
CEERRE T

D= ARG ITr—a v R AT 572004 L FEFREINTE LN, £0
FENE g LI-anr—Ya VORMBPBIETH . 22T, KETHE, Tk a0
r—iayORBMEEENE L, 20400 LWIEHERETH S [HERKILFAEIZ 27 ] %
BAT S, T, EREEHRAI 7 2BV TITRo MR EROHEEZRT. 3613, X))
WEYICAEREZ IO — 2 a YRR T 5700, HEHHREE b &I LMK IRET 5.

Automatically Extracting Collocations Using a
Distance-inverse Score

Takashi Omoto  Kenji Kita

Faculty of Engineering, Tokushima University

Many methods have been suggested for automatically extracting collocations from a cor-
pus. Most of them, however, do not apply to extracting discontinuous collocations. In this
paper, we propose a new measure, called a distance-inverse score, to automatically extract
discontinuous collocations. We also show examples of extracted collocations using this mea-
sure. For a further research, we present another measure based on the mutual information to

fully automatically extract discontinuous collocations.

1 FUC®IC HHEEACHER, BEEPLI—/NADF A4
VIKIE LS EEoMBICELTEY, £F

30— 3 (Collocation) &13, 7% 2 b BEMERARR, BREUOERRRPHAS

T A EEORT D H I VILEELIETHETS
N, THSITHEMOEERY 52 2 BER L HERE
Tdhb. aur—avid, BiENd L5V EANZ
FHRTHLI eI oL RTEIELLNS. X
i, FEIZBWTL {HWSLAS “Thank you very
much.” % “I would like to ~” D X ) ZFXJEITFN
FROBEEHESR L TV 55 “not only ~ but (also)
~" %2 “not so much ~ as ~” DL HITLFLL 2
O —3a k@R LCBEEIr Y L LR 2w,

IHETI, =205 HBMICaTr—va
YEMBT S HEE LT, EXERERA L HE
(1], HEHHREZ BVWi-hk 2], HEERELHV
PR (8] R L LTHA B HESRESAT
W33, 4,5, 6. T4, HEHBREE BV hHEE
HFEEEELHCHEORBEREIT 2\, #HE

DOWPIELTWEZ &R, 10,11, 12]. F
T, HEERELHWgOr—3 3 Y OfMBEIC
BT, F- S HEEEAREILT A EI2ED, cpu
RERDERE L AT ) ORFILEERT LI EHTE
72 [13]. ‘

LU, fERDOFETIE, Loy —ay
U TETORERZ IOy — 3 Vidi T 5
CEMTE RO, B, NEFRLESE O3
O —3a yOMBICET 2T ebhTns
(7. ARTIE, PEBLIT sy~ a YoMt :HE
BE LA LV HERREL, BROFEIC L 24
REDRBEIT RV, ZOHEOHEHHEICOWTE
295,



2 dA45—I32ilonT

any— a Y (Collocation) &1, I—/8ATF
AMHRICEEICIN TS 2 HBORINTH ), 20
Bl& LTit “in spite of’ % “for the purpose of’ ®
& 5 %2 1BR4] (Idioms), “Thank you very much” %
“I would like to” @ & 9 % EEIRIHR (Frozen Expres-
sion), “high school” % “father-in-law” &\ o 724 &
% (Compound words) %= EhH 5. Thba—/3R
oMt s N ausy—va YOI, RO L
PHIL o TEETHSEEZL NS,

B2, a0y — 3 YOHE, SEREA T
BROSEFIERTE S, fILIE, EEERTHLHE
FEORBHMTERLTD, ZOHEFEONBICHIHE
FrEbauy—TavERETLILIRE-T, &
BCELRDoHEOBRMERN AL I LATTE L.

L, sy —3a YRETISESEEICLS
TEHTHONEL L b2, FlXIE, “strong”
& “powerful” 1T & { P7-FBRTREDN LA, “strong
tea” & “powerful tea” B & U “strong car” & “pow-
erful car” MEWVE, HRAIZE o TG D THW,
L& L, BEREEA S “strong tea” & “powerful car”
EWHT S, DX, Bk ) REROEEE
TH DN % EHS R R 5 [14, 15).
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BT H. COMRICHraur—Tark, a—
NAZBTAHILICE Y, MOSFEICHEYST 50
Oy —va g BEL, ZoUEOSERCOMR
i) T EHRETH L.

IOIEh, a0y —a O, ELLRVE
O F PR NENTRIC O BATETH Y,
EREDFNEXOTRENC BV THENRIEENTE
LEXLRD..
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e®IZIZ, {7 S DEHE & 2 A FHERIE L FOEIC
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EREIPDEELRA Vel d, RAZINE
TIHAEERE L A FEHEEO > DOFHERE T H
WwWTansr—a OB ETRoTELDY, 20
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3.1 iHEIEHRE

HEBHREE 20l L2 SICELT, #0MD
FECHEE L RTRETH 5. ZODHEE (F)z,y
% FRHCBIS 25E3E P(z,y) &, =,y B MSICERR
T BWEE P(z), P(y) £ AW, HEEHRE I(z;y)
AR TEHENS [2).
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P(z) = f(z)/N P(y)= f(y)/N
P(z,y) = fulz,y)/N
CIT, NEI—SRACETNAHEHER, f(o) B
T—NAFFAMIBITBHE F)e OHBEEY
FT. XoT P(z) 1, NEOBE,S 25 a3
AT FALTOHE Pz ORFHEREERT.
72 P(z,y) 35848 L 72 wBOBMEEDO 1 CREHCHEE
)z, y BRI SN DHEEERL T 5,

2T, “I would” DOHEEIEAT 160 [E, “like to”
DHERREIEAT 80 [H, “I would like to” & kL TH
3 U7-[%A% 40 [, F 72 “yacht” & “harbor” D
BEEA K 43 [, “yacht harbor” & ik L THE
LcHEH»2BE LT, 85Ca— S 20HED 10
FETH DA, Zo0HEEY| “I would like to” &
“yacht harbor” DHEIEHEIZRD L H 1% 5.

10
I(I would; like to) = log, — 00000 _
~ 100000 100000
= 8.29
—2
I(yacht; harbor) = log, —5*%%000
; 100000 100000
= 14.44

HEBHER, M 1UIBIT 32 208 0fEs
XY B IEEEDED DEEDKE VR, AR
&R, 2% ) EhOBA O LEICHT L
TRELEEREDD LENKEL RS,

BIOFE»SbH 5 X 51 “I would like to” &V
9 BEEFNIE “yacht harbor” &\ BEEEFI L ) 4 ¢



IwouldD HERE =1 6 0 [A
like to DHIFEI¥ = 8 0 [a

yacht D HHEH = 3 [
harbor D HHE K = 3 [@

1 ZHERFI O hIRE

HELTWR b 22boT, HEHHENETIE
NEL o TS, BEEMICIO - a2 kLT
AHEbLVDIE “T would like to” T 27, HEIE
HMEOEI ST AL IOy - a e LTHIK
S nBhdtd 5.

HEFREIIZ o DBEE (F) O U2 S0
bhoTH, BEOFTIRZNENROEEE (F) Ol
BEHBIHTEShB I Lok, 20EH YL
TLEHIZ LIRS, Lo THEEEY L VWD
THEBICHAT 2EE S 2HTIKRERAa7
252050 TC, BEICHBELLZVWAHT WEET
LZVHEEFNIH LT RELRELE X A WHERL S
5. HEFZaO0r— 3y ChahHET s ET
BELRILE, BEOHUDEDBELINILLAS
ZOBEFIOHBSERETH Y, TOHBEREZER
ERTVLRVEIHEBREIC L2 HFEORETH
BEWVZ D,

3.2 {HESHE

HEBHREEHVWCFETE, ur—3vark
L TRAT 2 0B OEERHIWHEETH 2 BFET]
DOHBEEOERS DD, ZhUIRL, HiT 2
HEEFNZ & X WEELRBIEENTHL L VI BEN D
EERBESNAOPHEERMETH D, dLbida—
NAFFAPRZHObNLEEES o IS LT, K
DL BB AEEREEL LTER L (8]

K(a) = (la| - 1) x n(a) )

2B, R (2) OHT, HEEH o ISHLTRDO LI %
KEEEFANTNS,

lo| -+ HFEF o OEZ (FEE)
BEEL o Oa—/NAHTO
HIZRE

n(c)

ZOBBOBERIE, 3-SR FF A M RICHET
BEE o) DEFEFlat—F L T HOHEFIL LTA
ETIEILEY, a-NAFFAMEEY-FTB
HBEEL—EOHET (lof - 1) HIETE, Lo TE
BT (la| — 1) x n(a) PHEFEISHIRTE L LS
ZeThHhH HEEHMIZEENOES & HBFE
WCHBIT 20T, SEEICHRET A BB LHEIRK
%5,

L L, BICHEEF L vwoTh, ZONHEI L%
230055 L, EONHEILRLLNLH ), B
FZHEEFIOMRE THET 5 DT icidvd iz,
BIXAE, BEEFlad HBERA 7 TH B L &, aDEf
SEEFISOMBEBIILS n DL 2 5720, Bk
WCHEREEST» S 1RED/ Y — VidE T & v,

#1242, “in spite” & “in ‘spite of DL Hit—>
DEFEFIHS 5 —DDOHEEY | OE S HEFEFIC R 5T
WABEAREZ L, OA—NAFFA DO
EFOMBIEENEFNEFNRS0 L 20T B E, D
DEFEFIHT A A EE RN

K(in spite) = (2-1)x50
oo 50

K(in spite of) = (3—1) x 20
= 40

E%D, COFETHDH L “in spite” DHIHEEHNE
DFBKEL D, L L, “in spite” BB EN



in spite ‘ 50

K(in spite) =(2 - 1) X 50 =50

in spite of 20 l

K(in spiteof) = (3-1) X 20=40

in spite 30

K(in spite) =(2-1) X (50-20)=30

5 2: EROHGE

50 [ DM, “in spite of” DERTHEEFIE L TSIRE
NWr-BIEHT 20 BldH % DT, FEHC “in spite” B
EN7zDIE (50 — 20) T30 BITHS., LT, “in
spite” {x AR

K(in spite) = (2-—1)x (50— 20)
= 30
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SOLHICEEEIICIEREL T s Ic ko
T, BEVHEIEFICH LTI L N EIEBT
XD L5120 5.

4 PEEREFARII7ICONT
A, a3 ERZ IOy~ a Y HMBTE

L) FHEERETS. 20720, ilinvo

B SMmRA L BESERIEFIRIA a7 ) 2 EAT 5.

T—NAFFAMPICHRERT 5 DD HEGE, 8
DBOAIT R, KDL HCEHTS. 2BRNFoD
frid, ZODHEEFIHEE ri BV TR L[
2RT.

f

S(a,8) = ﬁ+h+ ot
= 2{;—' (3)
%70, “MEEFIOTIES DERD X 5 1<K
D(a,ﬁ)=1"”””‘5“;"“‘*”’”" (4)

EREOBBIE T ODEFEFIOMNRE 1 25 n T (B
B B HEEFIOEREY 1 L7 %) OBERICHL,

N3 H SR

FheEnoBBEn R EROSEE #F, Fhid
HL-b0AMEE 2.

IOy —Ta RT3 200 0FMEREE S
LTZDL) RRBER S P E V) BRHIZOWT
i, FTEEIC, TR X ) I EEEY O MBE
Bixaosr—2arthi 0T s LTHOEE
%7779 ThY, FFMBEEIIHBERE LA L
CEREFOBL LD LEDLWEEL LGNS,
ZLTZHBIC, Zo0BEFIOBOEREHIKE <
Ziud, £OZBEEFILBERMICHERICHBIET 55
EHREL REDT, I L CIdIFIE 25 X
FETTEYTH B EEZ . T/, FHEE
ZODHEFIASER L TW AR E ) BT A3
B LT®REL

L2 BN, TOHFETIE n OEIKE L 2T
23 CHESOHMBEE OEEN S 2 Y EHEOMm
BV ARE 25, KR, STEBROLEREICERY
HHOT, n OEIEFELBOHBETCZITMTER S
v, TITT XA MROBEP SO0 HEEN %
WET B HEIEDOWTIHRRD,

FIZIEZ IR LR L5 DDBENP LR LT F A
DHHET S,
a b c’ d e

205 DOREEE T ODREFIHNT BHAER
(a,b) (a,be) (a,bed) (a,bede) (arc) (acd) (acde)
(a,d) (a,de) (a,e) (ab,c) (ab,cd) (ab,cde) (ab,d) (ab,de)

(be,d) (be,de) (bed,e) (c,d) (c,de) (c,e) (cd,e) (d,e)
DIZHEHTH 5.



—E n BOREN SR AT FAINELED LS
L DOHEVIIMT AT

51—1(” —Dn(n+1)(n+2)

L), HEDOF —F = O@nt) o TLEW,
@&bwdﬁgt&orLivmﬂ¢$ﬁwkﬁf
H5.

FERRIZT—SAT F A MCHB LA Z o0 B
(be able, to) \2x+ ¥ 5 HEMERILFITIA o 7 DRHEIC
DVTHARS, ZOoDHFEFINHER 1~10 THOHB
BEEITOEY &R0,

[ 17273 617 IIJ
Lffer]o]2 o1 0 1{ 0]

X o T HEED] (be able, to) DA 3T St

S(be able, to)

erely2pl 11
374757779
= 68.6206

Eih, TPYER DIk

D(be able, to) =

I1x67T4+3x24+4x2+5x14+7Tx14+9x%x1
67+2+2+4+14+1+41

= 1.378
kb,

5 EHEBEHE

Faid, ZOH LVEHEREETH > TEEER L
BAa7] #FWT, 204 — a3 Y OMBERET
eofc. EBITIE, ATR 85— 32 [16] 27z

5.1 KEAX

EBROFEICOWTHRIRRS.,
1 = SAhOHEE/CEHET 2B L L=
VTFEARRERT 5.

2 ER L= F R AN EHWT, 2D
DHEFEF DD 5 EEEV TN CTHIRT 5 E%
BPRG.

3. FNFROTHIEFICNT AR a7 SEFH
P DAEET 5.

4. BR SRR a7 #BIEICEN, Efizan
F—yare LTHET S,

# 1 ERICHVWLF Y0¥ A X

NE SiE Al EEEE
&% FEE 21,087 267,916
. BAFE 23,823 299,118
AT KRR 16,314 228,334
HAEE 19,577 271,000

EERICHAWV D I— N AOEEBIIER LITRTEBY
ThhH. FNFNDI—NAE TN ERBEE)
13 20 J5~30 BRI T 5 2%, RIET T/ HEES
DB AEHEEIL 1000 J7~3000 FED IR BHD
T, Ha OB CHERLERMPLEL 25,

72 CEEMEERO D, SAbha—-/%R
K LERD L) ZEEEL LChbaasr—ary
DM EITR .

o [BBUFREEAHS 30 Kl (2 — /S AEEITHTT B
HFERIH 0.01 %L T) DHFELPRT 5.

o “HEEFIOIEEEAT 11 D LM ERIT DOV TIE
EE LW

SIS X DESEASEEH 1/20 DTICHIZ, FEER
P TEIC L L, SOFETHLEH
BBEH 30 RO BB ECHEN B T4 2
ERARTEETH B, Lo TEFOHICEEL BIEGIHT
EINTVBAEEMA R L b RS, SEOEERT
FENSOHEFNIERTHZ LICT 5.

5.2 EERER- EXR

TEERER BB A o7 ) EAW Tl s hizao
r—avoilER2QURY. R2hnaos—a
Vi, BEACERROIOY Y a v Thh. £
TR ERIAR X (, FRICL o TRER
Zauy—arThbeEbLNLbDEMELT
H7z (RIBI). TIVLHHD LI, AT



F 2 EhI-aus -2 arnf

Score | Dist Collocation Score | Dist Collocation
652.1 | 2.27 of ; the 635.2 | 1.67 L; T
521.1 | 2.45 the ; conference 629.5 | 1.06 SR
371.6 | 1.06 Thank ; you 570.8 | 2.28 L; g7
182.7 | 1.19 would ; like to 484.2 | 1.01 TLE 9
120.5 | 1.01 Thank you ; very much 352.0 | 1.43 T; 8 ¥¢
119.0 | 1.70 Thank you ; for 295.9 | 1.13 Wl ¢
96.6 | 2.58 | the ; International Conference 295.0 | 1.00 DT H
89.5 | 1.96 I would like ; to 276.4 | 1.07 9, 0T
88.0 | 1.39 I;see 261.9 | 1.36 L Bwn 37
87.6 | 1.94 at the ; conference 188.0 | 1.00 by FL ;7
79.0 | 1.00 application ; form 188.0 | 1.00 TEWEL;
73.8 | 1.23 registration ; fee 1700 | 1.00 | HYHLH ; TEFL /2
68.6 | 1.38 be able ; to 142.7 | 1.25 AN B
65.0 | 1.00 May I ; help you 140.2 | 1.53 L;THh 7
62.5 | 1.09 looking forward ; to 140.2 | 1.04 Betl; LET
60.0 | 1.21 I'm ; sorry 138.7 | 2.00 ;%o T
59.5 | 1.02 May I speak ; to 135.9 | 1.24 BEYL; ¥7
53.0 | 1.00 as soon ; as 121.5 | 1.24 HhyFTHA
370.7 | 3.03 for ; the 1261.7 | 1.21 Ty ;>
238.0 | 1.00 Is that ; so 1233.5 | 1.13 A TY
234.1 | 1.03 Thank ; you 812.7 | 4.14 D;TYT
198.3 | 1.67 I; see 792.1 | 1.44 %9 ;Y
158.4 | 1.32 would ; like to 781.0 | 1.28 TY ;i
116.8 | 1.33 a; little 599.0 | 1.00 TLXY ; H»
107.4 | 2.41 to go ; to 585.4 | 1.43 ¥ e
89.0 | 1.00 All ; right 573.8 | 2.29 L; ¥7
88.0 | 1.00 Thank you ; very much 519.5 | 1.19 Wizl %
87.0 | 1.00 Good ; bye 497.5 | 3.41 D TT N
85.9 | 1.50 My name ; is 381.6 | 1.56 %5, T o
66.8 | 1.55 " make ; reservations 3185 | 1.19 =Y ET
66.0 | 1.00 How ; much 314.0 | 1.33 %, ATY
64.0 | 1.00 in that ; case 276.5 | 1.03 5 T¥ h
61.2 | 1.11 it would ; be 266.8 | 1.15 THBY; ¥
59.0 | 1.00 would you ; like 249.4 | 1.20 Lwn) ek
57.2 | 1.09 this is ; JTB 218.2 | 1.61 L BEw 3
50.3 | 1.15 Thank you ; for 203.2 | 1.10 BEWwL; 3T




%3 NEErour— 3 YO

Score | Dist Collocation Meaning
18.1 | 2.16 | as ~ as possible TELET~
11.6 { 1.93 ‘not ~ any —Dob~%Ww
8.3 | 1.60 | put ~ together ~%%D5
6.3|1.29| not~ atall £ ~%wn
6.1 | 3.31 | inform ~ of ... ~iZ. EHILED
4.8 | 5.23 | not ~ but ... ~Tid%hl.THb
43| 4.08 | take ~ for ... | ~%.. LBVENTD

ZEGHICEREBEEHWAZ LT, Rk
Oy —3ave LTREZLORMBT I EHFT
7.

K aasr—3a vik, a—SAEENT
WAEAI R, B O — Y VICHRTE
BICAET 2B A%, R3PLLHPD LI,
B ansy—3a v i b AT THEENITNG
V08D, AATORIED, TRk aTr—
vavEHBT 20RERTH Y, SEOERTIE
ERIEEEEGER L

T/, Ak ousy—2a VoRmBIZBE LT, &
FREMORERIHE U IERIBON LoT, 3R
RU7 THESR AR a7 ] 13, kL cany—
v a Y OMBODOFHEREE L TOEMATRT
H5.

6 SHOBREE

Tz agr—Ya ikl izonsr—>a
A, BEBREEANL B iV, X o T, B
BEICHBEEIRE LR RS 25 L ) RBKT
i3, M ARETHS. TR 2T b,
HEEHME L FEHIC, HEFIORBEBEICKREZE
A 52 Tn50T, HREROD WAz 2
04— a v efltd b e0icil, BEE (M) o7
B EET LUNENH o7

U EDEEDS, FHEEBROAITDRIZLEAR
Bk ooy —a otk BEMNOHIRE
A ST, BN EEER & HEER O U
EOBELHL L) hHEAVEE LTS,

FITRD L) EKEAEREZa s —a >
OEBMBICEETE ADTREAVWREE R,

Zlogz P( ) )

Hes p) = P(a)P(B)
P(a) = f(@)/N P(B) = f(B)/N
Pr(a,B) = fr(a,8)/N

ZZT Poe,B) 13, Z2DHEEET o, BAHERE 72
EERCERFICHEBLT AHEREERL TV 5.

R (5) 12, ZODEE o, SHFEEE 1~n 72T EER
TWABEOHEIEREE AL, » TEHRILLA
LOTH 5.

COBBERAWSZ LIZLoT, BEHEDNSS
ZBEb &, HEEFIE L 0D & AKX 4 EEEY)
HHETE S, LaL, COBBICX 2EST A
Wik HEBBEZHWEED L I, EEKRE

FEFIDSEGE ShTLE ) BNHDH 5.

FICHEEIAFARA a7 EHREL, WThol
Buoxt LT b BB L 3R, TEABRIEL. Lo BEES %
Uy —2avEBRETEIIRFENELLNS.

7 BbYIC

FEETIE, Rz IOy~ a Y OHEBEEO
O OFHERETH S THEHERILGIRRAIT ] 232
F L7z ATR HEEa— Ak WL ERZT RV,
PRE L2 FHIRA S B8 b A 3 7 & BEE (F1) 1
OFHPEMEFRICHWSEZ LT L Y, Ak o
Or—aye LTRELIDOEFMET S I EHT



&7-. F7c, RFEUFHERMEUS, BB L Mk
o ER Loy — Y a roMHIC B LTS
T Edbhoi.

S1%13, BBICEALF LVEERSRENR S
A AREfz ooy —v 3 Y OEEHRRIC DWW T
BT H5FETH 5.
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