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Word-Sense Disambiguation Using the Extracted
Polysemous Information from Corpora

Fumivyo FukumoTo T and Jun’icar TsuJgirft

In this paper, we focus on a definition of polysemy in terms of distributional be-
haviour of words in monolingual texts and propose a method for disambiguating
word-senses in sentences containing occurrences of polysemous verbs. We first dis-
cuss existing work on some corpus-related approaches on word-sense disambiguation
and show the significance of our approach by comparing it with other related work.
Then we give a definition of polysemy from the viewpoint of clustering and propose
a clustering method which automatically recognises polysemous words. Finally the
information extracted by the clustering method is shown to contribute to disam-
biguating word-senses in sentences containing occurrences of polysemous verbs. We
report the results of two experiments. The first experiment, Disambiguation Exper-
iment, is conducted in order to see how the extracted polysemy information can be
used to disambiguate word-senses in actual texts. The second, Comparative Experi-
ment, is conducted in order to see how our disambiguation technique is effective than
other related approach, Niwa’s technique. The results of experiments demonstrate
the applicability of our proposed method.

KeyWords: Corpus, Statistics, Word Sense Disambiguation, Semantics
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1 OO0o0o

gboooboooooobooobooooo,0b-bo-00co0bbo0obo0o0oooobooon
gbooboobo.oobo,0o0b0o0b0obo0bobobooboo,obobobooboobooooo
gobooobobooooboooobo.oboo,b0oboboooooooboooO,bobooooo
0O0000DooOo00000oDooO0o0000oooDOoOoO0oO0oOoOoDooO. Collins English
Dictionary, Roget 000000, 0000000,0000000000D0DO0C00000O00O0O
g, 00o0booooboboooooboboooboobooooco,ob0obooboocooooon
gobooooooooboooo.ooo,obooooboboboooobooo,ooDobooboog,
gbobooooobooobooooboooooobooo.

ubooboooboboo,b0bo0oboobooboco0obooboboobocboooo,oo0o00obooboaon
0000000000000 000O00 (Church et al. 1991; Hindle 1990; Tsujii et al. 1992;
Sekine et al. 1992; Smadja 1993, 00 ). 000 0000000000000 000O0O0OOO0O
gooooboo,0oobooobo0oobooooooobooobbooobDooboooOoD.

gbooo,00boooobooobboooboooobooobo0oooo,0co0ooooobooooon
goooooboboooboobooooo. 20b00,0b0b0oboooooobOo.300o0ooo
gooboooooooboboobobooooboooboooooo.400b0boboboog,
ubooooooobooboobobooobooboobOo. s0bboobooooooon
O0000000000000000 (Niwa and Nitta 1994) 0 0000000000000
obooo,b0o0ooooboboooo.

2 0JOooooo

00,000000000000D00D0D0O0OCOOCO00,0D00000000000000A0
0000000000000 0O00o0ooO0o00O0gd (Brown et al. 1991; Schutze 1992; Zernik
1991; Yarowsky 1992; Niwa and Nitta 1994, O O ).

Yarowsky 00, Roget 000000000000 DOO,0000000000OOOOOO
000oo000ooooo00oooooo0ooo. 0oo0oo0o, 00000000000 g
00o0oo0ooo0o00oooooooOooooo,000oooooo0oooooooog
000o000oo0oDo0oD0o0ooooooooO0oooooooooooooo. ooog
0120000000000000000000,00000 9% 000000000000
00000000000 (Yarowsky 1992). 000, Yarowsky 000000000000 0OO
00,00000000000000000000. 0000,0000000DOO000000d
000ooo00ooooooooooooo,00o000ooo0,0c0gooogoooog
00000 (Niwa and Nitta 1995). 00, Yarowsky D00 0000000000000 0O0OO
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oboooooboooooooboooooboboooo.

gbooo,0boco0obooo0ob0oobooobobooboo,0b0ooooooobooooooon. o
0000 AQOOOO0OOO0OOUOO,DO0DOODOOOODOOCOCOOODOOOOODOOOOOO
00000,0000000 ADODODDOUOOOUOOOOUDO0OD (DDO)DOOO0O,000000
0000000000000000.0000000000000000000, 00 80%00
000000000 (Niwa and Nitta 1994).

Brown OO0 OUODOOO0OOOODO,0D0000D00000O0O0ODOODOOOODOODOO
000000000000000 (Brownet al. 1991). 000000000000 ODOOOO
oo0o00000,000000000. O00U0oooooooo, (1) ooooooooo
0000200000000, (2)00,000000002000000000000000O,
0000000000, 3)000oO0Uo0UoUo0DoOoU,00ooUO.

Zernik 0 Schitze 00, 000000000DOCOCO0O0O0OODOOCOOO0O0OODODOODOO
gboooo0.0oooboooooobboobooo,ogbooboooooooooooooon.
ubo,0000o00ob0obo0oooobooooooboobooobooobobooo,bocob0ooboon
gbooooooooooobooog.

0000,Yarowsky 00000000000 DOOCOOO0OOOCOOO,OD00000D0O0RO
gbooooooooooooooo,oobooob0ooobooooooboooboooobooooboon
00.000000000000DDOCOOO0O0OO000O0DDOO Zernik O SchitzeOO OO,
gooo,0ooboboobobo,oboooobobooooboobobobobOo,0oooo
goooooboobgoooooobooboobooobobg,bobobobooooboboob. b,
Brown 00000000 DOOOOOOO2000000000000,00000,00000
gbobooooooo,boboboooooco0ooocoooooo,2000b0000000
obooooooboooboobooo.

3 Uobouoboboooooon

gob,0bgoobg2000bo0booboooboooog.

sl)  In the past, however, coke has typically taken a minority stake in such ventures.

(sl
(s1’)  Guber and Peters tried to buy a stake in Mgm in 1988.
(s2

s2)  That process of sorting out specifies is likely to take time.

(s2’)  We spent a lot of time and money in building our group of stations.
000, Wall Street Journal D00 00000 (s1)~(s2) 0000, (sl), (s1’) 0000 take O
buy 00D stake 0000000,000000000 (Liberman 1991). 000 (s2), (s2’) O
DDD@DMDDDMDDDDDDD,DDDDDDDDDD. 00000 dtakedd
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0000000,0000000000 buy,spend 0000000000 stake, time 00 00
gbooboobobooobo. booo,obo0booboboboOo,obobobobobooooo
0000000000000 0O0U0000U000000D (OooUooOooooooo)oo
g,0oobgobooobgoobgooooboobobooboobooboboo.boboo
gobooboooobo,obobboobboobbobooboobon.
ub0,3100000000000000. 320000000000000000000A0O
gooo,330og32000bo0boboobooobooboobbooboonbogan
gogboboooboo.bgboobooboboobo,boobobooobooboboo
00o0o0000o00o0o000U00O0 (CooO0)0o0O0o0oUUOOoOO,00000OOoO
ugbO.340000000,0000000DO0DO0ODODOOOOODODOODODOODOO
0.00000000000000,000000000000(@OUO)0DD0O00DO0O0OO
gogbooboobobooboobooboobooog.

3.1 0OogQd

00000,00000000000000000000000000000000000
0000000,0000,0000000000000000000000. 000,000
0000000000000,000000000000000000000000,0000
00000000000000 (00000000000000000000)0000000
000000000000000000.
000,0000000000,0000000,000000000-,00000000
00000D0.0i(1<i<n00000000000000,i0000000000000
0000 (Church and Hanks 1986)000000. 00 200000000000,0000 2
000000000000000,00000000000000000000000,000
00000000000000. 00, (s1)0(s2)0000 take 00000000, 00000
0000000 buy, spend 0000000000000000000000. 000,000
O take 0000000 (0000, staked timed 20)0000000000. 0000 take
O stake 0 time 0 0000000000000 1000
010000,0000 take O, stakeOtime 000 00000 takeldtake2 00 DD 0000,
takel 0 take2 0000000000 COC. 0 100000000000000000,0000
000000000 2000000 {takel, buy}, {take2, spend} 00000000 0O0.

3.2 0OUOOgboobOood

ubobooocooooobobOobooooooobooboobooo,obooobocoooon
000Do00oO0o0. 0 mO00OO0O0DO0OOD0O0OO0O0 VG={vy, v,y 0000,VGOODO
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stake
buy
takel\& [ /T take
»\ spend
*—— time
take2

01 0000 take OO0
Figure 1 The decomposition of the verb take

Dev(VG)OO (1)UC0O0OO0OO0.000,n0000000000000000.

Dev(VG) = —————— Z

ST Gem ) v = o) W

m n
1
=1

i=1j

HO0g (= 5Xtv;)0,;0000000000.00,(7] (=
00oooooooooooo. (Hyo vi; O,

3|~
1\
I
(]
aE
s
i

Mu(vi,n;) if Mu(vi,n;) > o
vij = . (2)
0 otherwise
goo. DDD,MU(vi,nj)DDD ui(lgigm)DDD nj(lgjgn)DDDDDDDDDD
0,0 (3)00000.

P(x,y) 3)
(

P(z), P(y)0,z,y0000 f(z), f(») 000000000000000000 NOOOOO
000000, P(z,y)0 20y000000 f(z,y) DONOOOOOOODODOOO. 00,0 (2)
0000 «000000.0 (1)08*xm++0,00000000000000000000
0000000000000020000000000000000. 0 (1)0000000
0000000000000000.

1 Wall Street Journal 00000000, a0 30000, 38,0000 0.964,-0.495 000.
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3.3 OUooooood

0000O0D0ODOO0000000, non-overlapping O overlapping 0 0000000 OO0O
O0.0000 overlapping 00 DOD0OODOOOOOCOOOODODO. Overlappingd0OODOOO
0000000000 Bk (k=1,2,--) 00000 (Jardine and Sibson 1968).

0000 B, 0DO0O0ODO0O0,B,0000000O00ODOODO0ODO0ODOO EDOODO
00oo000o0ooooo,0000oon, 00000000000 oDoooooooooog
gboooooboOoooOOobOOoU0ooDOob.OooO00obOo,0b0oobobbogboobooooboo
gobooogo, boboboboooobobooooOOoboooboobooogog, oo boo
0o0D000oooo0,0000000Db0000o0oo0oDDOo00oDoOd. 0DOg, take O
buyl spend0 00 000000000000000, 0000 takeD stakel timell 00000
00,00000000 takelO take20 0000, take 0000000000, {takel, buy},
{take2, spend} O O, {take,buy,spend} 00D 000000000000 0OO0O0OOOOO.

Splitting 0 Lumping

0v0w 00000, w, -, w, 000,0000000000. 00, Dev(v,w;) <
Dev(v,w;) (1 <i<j<n)00, Dev(v,w1) < Dev(v,w,) D00. 00000 v0 w O w,y
00000 200000000000000000O, (40 (h)o0OO0UOOOUOCOOOO,
ggoooooooooo.

{vxawp}7{vyaw1a"'7wn} (4)

{vawla"'vaa"'awn} (5)

ooag, 6)0 wy, -« wp, -+ wy, O Dev(v,w;) < Dev(v,w;) (1<i<j<n)000000

0. 40,00 00.00000000.0000,()000000000000000O

0,v,w,w,00000,0000 v,0v, 0000000 split, 00,(5)000000000

000000000000 v,v000000000000000000 lumpOO000O.

(1) 00 split 000 v, wy,w, 000, v, 0 v, 00000. 0000000 v, (v,
wv,)00000000.

split(v, Wp, wi) = (va, vy) (6)
Dev(v,wp) (7)

A

where Dev(v,w;)
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Uzl

Vg2 vi ifwy; #0 8
Uy = | | S.t. vy = / b 7 ®)
0 otherwise (8"
vil)n
Uy1
Uy2 v; if (w1 # 0 or wp; = wi; =0) (9)
Vy = s.t. vy; =
0  otherwise (9
Vyn

0(),9o0o00»v00000n;0,w, 0w 000000000000, v,;0
vy,; 000 v; = Mu(v,n;) 000. 000 (90000 v 00000 n; O, wy
0w, 000000000000000,v, 00004 00000.000,v 0 v,
0000000000000, {v,w}000000, {v,, wp,}00000000O.
oo,y 0o, 0000000000000000,v,;000,0v;00000.

(2) 00 lwmpO0O0000 v, 0 v, 00000 wOOODODO.
lump(vg,vy) = w (10)
wy
w2 Vg + Uy If U7y
w=| s.t.w; = ! . . s (11)
: Vgj if v = vy,
Wy

0000,(4)000000000000O00O0O000ODO (b)ODO00DUDOOOOoUOOOoOo
obooooooobooysbooogoooo.

uboooobooooog

00000000000 000o00Uo0 2000.020¢ 0000000000000
oooo.
020000,00 Make-Initial-Cluster-Set 0, 000000 vGOOOOO,vGOOOOO
goooooboo,bgogobbboog, bbb bboooooUbbboboog
O00000000. 00000 ICS(Initial Cluster Set) 00 0.

CCS(Created Cluster Set) 00 000000000000 OO. OO Make-Temporary-
Cluster-Set O Set; OO0 0O0O0O0O0O0OCOOOOOOOOO CCSOoOopoOoOoO.OoOoOoooOoOo
O Setg 00O Recognition-of-Polysemy 0000 0. OO Recognition-of-Polysemy OO0 00O
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begin
ICS := Make-Initial-Cluster-Set(VG)

VG={v;|i=1,---,m}
ICS = {Sety, -, Setw}
000 Set, ={v,v;} O Setg={vg, 0} €ICS (1<p<g<m)O
Dev(v;,v;) < Dev(v,v) D000
for i:zltowdo
if CCS=¢
then Set, := Set;
ie. Set; DO0ODOODOODOODODO cCcsOoooooO.
else if Set, € CCS exists such that Set; C Set,,
then Set; 0 ICSOOO0O0O, Sety :=9 000.
else if
for all Set, € CCS do
if Set; N Set, = ¢
then Set, := Set;
ie. Set; DO0ODOODOODOODOODO cCSOOO
oood.
end _if
else Sets := Make-Temporary-Cluster-Set(Set;,CCS)
(Setg := Sety € CCS such that Set; N Sety # ¢
Set., := Recognition-of-Polysemy(Set;,Set )
end_if
end_if
end_if
if Set, = VG
then for_loop OO0 0O0O.
end_if

end_for

end

02 00b0bOOoboOoboobooooogoo
Figure 2 The flow of the clustering algorithm
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ggbooogoooobooon.

O Set; 0 Setg 00DO0000O000v000.0000000 wy(DOO wyO Set; 00
0000)0w, (000 w O Setg 000000)0000000000000O00O0O0O, (4)
0O (G)000o00oo0ooooo0oon. 0o0o0oon (6)0 v, w, 0w, 00000 v, O
v, 0O00O000.009v, 00,0 (B)00000O0OO0OO0OO0ODO0OOOO0O0O0O0O00,O
0(o)0»,0000000,w000000.

0000000000000000 Sety0O VGOOOOOOO,00001CS00000
gogboooooog.

3.4 UUogoobbooooon

goobooooooooobo,obboooobboobbooobboono,bogoo
goboooobbooboobooboobooboooboon.

0O 1 {take, obtain, spend, buy} 0000000000
Table 1 The clustering results of {take, obtain, spend, buy}

gooooooooooood (12), 3 00o0oOooO
Vi nij f(nig) | fo,nig) | Mu(v,nig) | f(vi) Mu(vi, nij)
takel columbia 418 5 3.543 214 7.330
(buy) equity 510 6 3.519 214 7.306
lot 610 8 3.676 214 7.463
note 936 14 7.653 214 3.866
option 640 7 3.414 214 7.201
order 1004 9 3.127 214 6.914
part 1664 27 7.770 214 3.983
property 505 7 3.756 214 7.543
stake 1081 28 4.658 214 8.445
thrift 494 9 4.150 214 7.937
take2 hour 443 9 4.307 270 7.759
(spend) | lot 610 8 3.676 270 7.127
minute 197 5 4.628 270 8.080
money 1569 19 3.561 270 7.012
month 3546 39 3.422 270 6.874
time 2866 45 3.936 270 7.387
week 2647 26 3.259 270 6.710
take3 drug 1164 11 3.203 41 9.374
(obtain) | loan 1369 12 3.095 41 9.265
0o000000000000 | (13), (30000000
U Npj f(nrg) | flo,neg) | Mu(v,ne;) | f(or) Mu(ve,npj)
residue account 375 33 6.422 2429 6.704
action 560 52 6.500 2429 6.782
etc. total 102
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010,000 take 000000000 {take, obtain, spend, buy} 000, 0000000
gboOoooooobooooooo.

000000000 0000000000O0n pon (polysemous verb noun) 000000
0.9 00000 takel, take2, take30 00, 0000, ‘buy’, ‘spend’, ‘obtain’ 00 0. v, O v;
000000000000 residue’000.7n;; 0,0000,0000000000,n,;00
000+. 0000000000, f(ny) O f(ne;) 00000 ng5, ne; 000000, f(v,niy)
O f(v,n,;) 00000 ‘take’ O nyj, ‘take’ 0 n,; 0000000 00O.

ocoobooooooooooboOoOoOoOoODOO0On; 00N, 000000000.000A0,
gobobooboboooobooOooo0 1obooboobOooOo,0ooo0boU0bO,0bobooooog
0000000000 0. 000, (s3) 0000, stake 00 10000000O. OO0 (s3)0
taken 0000, takel 00000000 ‘buy’ DDOOODOO.

(s3) Inthe past, however, Coke has typically taken a minority stake in such ventures.

000000,000010 9ot 00000000000000000000.00000,0

00000 9%t 000000000000000000000000000. 000,010

Mu(v,ny;) 00 Mu(v,n,;) 0, ‘take 00000000000000. 000,0000 o0

00 00000000000 Mu(vi,ni;) 00 Mu(v,n,;) 000000000000.

(1) v, 1<i<k0000000,v 0v0000000000000000
00000000, num() 1 <i<k 0000000000000, ny;
(1<i<k 1<j<num(i)0 00000 ,;0000000.%000 f(v)0 vy
000 f(v,) 000D0D0O000OO.

S f(v,ni5)

flui)) = f(v 12
) ) ;,;1(2:2?@ F(0, 7)) 12
fr) = f0) =3 f(w) (13)
(2) 0 (12)0 (3),00 (13)0 (3)00D00O, Mu(vi,ni;) O Mu(vy,n.;) 0000,

0 10 Mu(vi,nij) O Mu(vy,n,;) 000000000 v, 000 n;;, 0000 v, 000 n,,; O
goooooooo.

4 0UOOOO0O0OO

oboooo«0000,v0 ponO00000O0O0O0DOOOOODOOOOOO.
1. vO000 500000000000 0000,20 pvm000000OO00OOO:
1-1. x00o0bo0o00oooo,v0b000,z00000000D00O000ODO.
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1-2. z00000000000,00000,2000000000000, 20
gboooooooooooobobooooooon.
2. 0 pop 000000000000, rel(v;,x) J0D00000O0O0OOOOOO v

gobgd.»ooog,0o0oooo.
rel(vi,x) 0,v;0 200000000000000,0000000000.

rel(vna) = ma(GEel) (1<i<h (14)

0(14)0000,N,0+0000000000000. Dis(z,y) 0,20 ppn0000000
0000000y 0000000.0000,0 (1)0000mO200,v,0 v,00000,
¢,y000. 0000 (1)00000000000000000 00 y0000000000
00000000000 Dis(z,y)00000.

5 00O

uobd, 400000000000 O000DbOO0O0O00OO000OOOoO0bOOo0bOoOOOn
pon 0000000, prn 000000000000 OO0OOOOOOOOOOOOOOOO.
gooooooooooooooooooooooogoooooooobooboooboooo, o
gobooooooooboo,ooooooooobboobo.oo,0b0obobooooobooog,
ubooooobooobo. ocoooboooooooooboooo,boboboobocooooboon
ooo.

5.1 00U

000000000000 Wall Street Journal 000, 182,992 0, 00 2,878,688 0 (0 O
000 73,2250)0000 (Liberman 1991). 0000, 00000000000000000
50000,005,940,19300000000 200 (00000 2,743,9740)000. 000
0020 y0000000000C 5000000,20000000 20005000000
O00y0 x000000.

000,00 000 y0000000.00050000000000000000000
0,00000000000000000000000000000000000000000
00.00,000000,00000,000000000000000000,000000
000000000000.000,00000000000000000000 (020 (11)~
(1400000)00000,00 000 y00000000000000000 per000
0000000000000000000000.00000 2,7439740000000000
000,00000 (00000,000000000000000005, 000000000
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3)0000000000,00000000000000,0000 6,768,1,20000000.
ubo0o0 140000000000. 0000000, 00000000000000 1000,

00 140000000,00000 delexical usage, 00000, 0000,000000000

gogbooboooobooboobgo 226000000000 0O000O0O.

5.2 DUOOO0OO0OOODOOO

gogboobobooobooboobgo b2000.

02 0dbooobooobooo
Table 2 The results of Disambiguation Experiment
(1) { close, open, end }

Procedures disambiguated correct (%)
within the pvn table 34 26 (26/99 = 26.2)
without the pvn table 65 31 (31/99 = 31.3)

Total 99 57 (57/99 = 57.5 )

(2) { take, spend, buy, obtain }

Procedures disambiguated correct (%)
within the pvn table 6 5(5/42 = 11.9)
without the pvn table 36 28 (28/42 = 66.6)

Total 12 33 (33/42 = 78.5)

(3) { lose, win, miss }

Procedures disambiguated correct (%)
within the pun table 51 41 (41/97 = 42.2)
without the pun table 46 36 (36/97 = 37.1)

Total o7 77 (77/97 = 79.3)

(4) { get, receive, gain }

Procedures disambiguated correct (%)
within the pvn table 30 25 (25/83 = 30.1)
without the pun table 53 24 (24/83 = 28.9)

Total 83 19 (49/33 = 59.0)

(5) { give, provide, impose }

Procedures disambiguated correct (%)
within the pvn table 33 31 (31/85 = 36.4)
without the pun table 52 26 (26/85 = 30.6)

Total 85 57 (57/85 = 67.0)

(6) { make, earn, build }

Procedures disambiguated correct (%)
within the pun table 65 63 (63/93 = 67.7)
without the pun table 28 15 (15/93 = 16.1)

Total 93 78 (78/93 = 83.8)
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(7) { bring, take, cause }

goooooooobooooo

Procedures disambiguated correct (%)
within the pun table 26 24 (24/83 = 28.9)
without the pun table 57 49 (49/83 = 59.0)

Total 83 73 (73/83 = 87.9)
(8) { leave, go, receive }

Procedures disambiguated correct (%)
within the pun table 26 25 (25/93 = 26.8)
without the pun table 67 48 (48/93 = 51.6)

Total 93 73 (73/93 = 78.4)
(9) { run, operate, move }

Procedures disambiguated correct (%)
within the pun table 57 56 (56/97 = 57.7)
without the pun table 40 19 (19/97 = 17.5)

Total o7 73 (73/97 = 75.2)
(10) { set, fix, put }

Procedures disambiguated correct (%)
within the pvn table 58 51 (51/91 = 56.0)
without the pvn table 33 21 (21/91 = 23.0)

Total o1 72 (72/91 = 79.1)
(11) { see, look, know }

Procedures disambiguated correct (%)
within the pvn table 53 41 (41/100 = 41.0)
without the pun table 47 9 (9/100 = 9.0)

Total 100 50 (50/100 = 50.0)
(12) { come, go, become }

Procedures disambiguated correct (%)
within the pun table 44 41 (41/74 = 55.4)
without the pvn table 30 7(7/74 =9.4)

Total 71 48 (48/74 = 64.8)
(13) { find, receive, see }

Procedures disambiguated correct (%)
within the pun table 60 50 (50/92 = 54.3)
without the pvn table 32 10 (10/92 = 10.8)

Total 92 60 (60/92 =65.2)
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(14) { leave, retire, remain }

Procedures disambiguated correct (%)
within the pun table 63 60 (60/96 = 65.6)
without the puvn table 33 12 (12/96 = 12.5)

Total 96 72 (72/96 = 75.0)

02000000000000000,000000000000A0. ‘Procedures’ O ‘within
the pun table’ O ‘without the pvn table DO D00 4000000000000 10 2000.
‘disambiguated’ 0 O ‘Procedures’ 000 O0O000O0O00O00O0OO. ‘correct’ DO0OODOODOO
ooooooooo.

5.3 0OUOOoooo

00000000000000,00000000000000000000000000
000000000000,000000000.00,000000000000,0000
0ooooooo.

(1) 00 w000
Co o W,y oy W, W, WY, <oy WA

0000000000 V(e)O

o
V(C) = ) V(w)
1=—N
00o00D. o000, V(w) O,
I(w;, 01)
V= | 0

00000. I(z,y) 020 yOO0O00O00O0O0OO0,000000000 O4, -+, Oy,
0, ACL CD-ROM O OO Collins English Dictionary 00000000 O0O0O0O0O
oo00,0005s00000000000 10000000.

(2) ooooooooooooooooOoOoOoDOODODOOOOOOOO.

sim(C’l,Cg) = (15)



00 oobooo oo goooooooobooooo

0 (150000, sim(Cy,C,) 00000000,00C, C, 0000000000
oo.

0,00 wOOOOO0OSsy,s,++s,000,000000000000000000
00000000, (0 ¢, 0000)

o0 ogooon
S1 Ci1 Ci2 te Clnl
Sm le C4m2 e Cmnm

000,00000 CO00000wO0O000,000 sim(C,C;;)0000000
00 cCc; 00000 s;,0000000.

00000o0o0oo0ooooo, I(x,y) OO0D0D0O0OD0O0O0O00 z0y0O000O00O0OOO
000s500000.0000000000000000 Wall Street Journal DO, 00000
0loooooo,boobocoboooo.oooboob,sbb 1o0boboobo.oboo,00
gogogobdgb ioooobo,oobobooboboboobo oobobbobooon
gogbooob.gobooooo oon.

03 Uboboobo

Table 3 The results of comparative experiment

Num | Word | Sentence | Hypo. Verb Co-occurrence vector
10 5
(1) | close 99 57 39 42
(2) | take 42 33 30 30
(3) | lose 97 7 67 75
(4) | get 83 49 48 48
(5) | give 85 57 67 71
(6) | make 93 78 52 49
(7) | bring 83 73 64 56
(8) | leave 93 73 32 37
(9) | run 97 73 66 80
(10) | set 91 72 61 58
(11) | see 100 50 43 46
(12) | come 74 48 48 52
(13) | find 92 60 50 60
(14) | leave 96 72 70 65
Total 1,226 872(71.1%) | 730(60.0%) | 712(62.7%)

030000, Num’ 00 200000000000000000. ‘Word OOODOODOO
0000000000, ‘Sentence’ D0 OO0O0OD0OO0OODOO. ‘Hypo. Verb) DO ODOOODOO
00000, ‘Co-occurrence vector’ 0 00000000 ODOOODOOOODOOODOODOO.
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‘Co-occurrence verctor’ 0000 10,5 000000000.

6 OO

6.1 ODUOOooOooOO

020000,4000000000 20000000000000, 0000000000
doodooooooooooooOoboboooooo. oboooooo,0o 1,2260000 872
oooooooo 71.1%00000004d, 04 ‘within the pun table 0000, 00O 606 OO
005390000,000089% 0000000000, 000000000000 O0O00O0O
goooooooooo.

1020000000000 000,000000000O0O000,20000000000
0.000,(1) 000000 {close,open,end} 0000, 1000 ‘within the pon’ 00
000000 76.4% (26/34 =76.4)0000000,2000 ‘without thepon’ 00000
00 47.6% (31/65 = 47.6%) 0000. O (14) 00 Dis(z,n) 0 0000000000000
ogd4000.

04 20000000

Table 4 Semantic dissimilarity of two nouns

No. n (month,n) | No. n (loss,n) | No. n (stake,n)
1. Monday 0.542 1. profit 0.410 1.  equity 0.427
2. week 0.563 2. earnings 0.461 2.  interest 0.468
3.  August 0.578 3. income 0.462 3. cash 0.531
4. end 0.586 4. net 0.479 4. shares 0.547
5.  Tuesday 0.589 5. gain 0.487 5. amount 0.560
6. agreement 0.593 6. result 0.492 6. asset 0.582
7. Wednesday 0.603 7. decline 0.528 7. value 0.592
8.  yesterday 0.614 8. revenue 0.578 8. option 0.595
9. office 0.626 9. cent 0.605 9. stock 0.628

10.  year 0.637 10. increase 0.620 10.  dividend 0.634

No. n (profit,n) | No. n (loan,n) | No. n (money,n)
1. earnings 0.335 1. tax 0.543 1. cash 0.611
2. result 0.405 2. use 0.563 2. tax 0.616
3. loss 0.410 3. debt 0.571 3. control 0.637
4. income 0.492 4. computer 0.586 4. dollar 0.654
5.  revenue 0.496 5. payment 0.587 5. power 0.657
6. decline 0.540 6. investment 0.589 6. position 0.659
7. gains 0.565 7. shareholder 0.598 7. time 0.661
8. growth 0.566 8. proposal 0.606 8. drug 0.663
9. operating 0.571 9. fund 0.613 9. lot 0.666

10.  net 0.580 10.  benefit 0.628 10.  loan 0.674
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0 40, ‘month’, ‘loss’, ‘stake’, ‘profit’, ‘loan’, ‘money’ 0 000000 O0O0OOOOOOO 10
000000O0U00o0.00000o0o0ooUo0. 040000, Dis(z,n)D000OODOOOOO
000000o0o0o00oo0o0oUoUoO0. oo0oooo,o (1400 Dis(zy,n)0,000000
000.2000000001000000000000,0000000 (14)00000OO0.
gooo,20000,00000000 «cOpm O00O00O00O0O0OO,pm OO00O0O0OOOO0O
ooooo0oooo,d (40000, 0000000000OOO0. OO00OOOOOOOO,
gooobooobooobooooobooobouoo,boobobo0b 00000 oooo
000000000000 (4U0oooooooooo.

6.2 UOO4ooOoOO

030000,00000000 711%0000000,00000000000, 62.7%
(000005 0000000,0000000000000OO00OUOOO00OU. O0ooO
00ooo0oooo00oooooooooooon,00oooooo00oooooooooog
oooo0oooo0.00,00000000o0o0o0o0oooo0ooooooooooog
00 (000o0o0oU0oUOUO0)0000OU00O. 00000,03000000000000
glo0000000s5000000000000000000O0DOO00OO0OO. ODOOOO0O
00oo0ooo0oDoo0oo0o0ooo0oo00oo0ood0. ooooooooooooog
00oooooooo00ooooooo000oooooooooooooooooo,000g
000o0oo00oooo0o0ooooooooDoOo0ooooDoOoOO00. oooo,00o0o0o0g
g00O0d0OOO0O0OOO00O0OO0bOOoObO.00obDobooobooOOoDb,bOogOon Collins English
Dictionary 000000000000 OOOO,00050000000 100000000000
00DO00o0. 00o0,00000000000Do0ooooog, Wall Street Journal O
00ObO00000O0DbO0ObO000O0bOO0bOoU0obOO0DOoboboOoOoboOoD. g, Collins English
Dictionary OO0 ODOO0 60 20000,00000 Wall Street Journal DO ODOODOOODO
0oooooooo,000000o0 1000 odooooo,0b0ooooooooog
0 15.8%0000. 0000000000, 000000000000000000O0O00O0O0
ooooooooo.

v Oodg

gooobo,0bgbooobooboboooooobobog,bobooooooboobOoo
gbooooobooooobo.oobbooooooobooo,b0boobo0ooocobobooooboon
ugbO,00000000000000b00O000O00b00O0,00000b00000DbO0bOO0O0
gooooooooooooooooobooo,0b0oobo0oooboobooooooboo
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ggboboooboob.goboobooboboobo,booboooobooboboo
uboooooboooooooobob, 400000000000 1,2260000,0000¢0
0000 627%0000000,00000,7.1%0000000.

00o00o0oo0oo0oooUooUo0,000 w00 (nOOODOOD)0OO0OO0OOO,000
ggbooboo.obg,bbooboboobbooboobooboob.bobbooboo
oboooooooooooboooogon.
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