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A Method for Judgment of Semantic Similarity between
Daily-used Words by Using Machine Readable Dictionaries

KANAME KASAHARA,! KAZUMITSU MATSUZAWA'
and TSUTOMU ISHIKAWATT

We propose a method for measuring the semantic similarity between words using a large-
scale knowledge base that is automatically constructed from machine-readable dictionaries
and is self-refined. This method of measuring similarity takes into consideration the fact that
similarity changes depend on situation or context, this is what we call a ‘viewpoint.” A feature
of this method is that certain parts of the overall concept of measured words, compared with
each other, are emphasized by using the viewpoint when calculating the degree of similarity.
An experimental knowledge base, which contains knowledge of 40,000 Japanese daily-used
words, was employed in order to evaluate the proposed method of measurement. The similar-
ity measurements with the proposed method were closer to those decided by human judges
than were similarity measurements made using the conventional way of using a thesaurus.
Moreover, it was found that consideration of the viewpoint was effective when measuring the
semantic similarity.
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= Dict3
«
i o
Dict2
1.5 F
Y Dict1
2 1 )
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Amount of explanations
in a dictionary (MB)
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Fig.3 Results.

B — A OO BHR L ER LY
A ADERIE, B3 DEBNTHA. SLhED
SVEETRVIEY, BaN-AIESSh
5 BHHOEML TW5.

Kz, FNEFROREN— AW TEHME 24T -
TAREREE 3 IIRT. HBICL o TEEXDE
FRR LY, BRIXOEHFSEVITEBRENN—A
OETLORMEIHEL, FEHEBOCWLL
Ezbhb, i, ABEOHEOERL Y E

EO TR LA — AR D RViHEz 5
. MEOBHEHE»SEETH L X2,
TELETESBNBEENLEB VLI LIZLY,
BUHEOEZEODRVBEN—AMPELND
EERLTWAS. DIBEOREEE L UBH 0T
i, ABEOHECESOREN-R (K) %
BHWTiro 7.

BN—ZANDESERBOR
BMER—-—ZADBECERIZE 5 HHBERET
L HIFHNEER (Quote(K)) &, MFH|EBH
(Rev(K)) %4Tv:, K (7) 12T, FRII%R
EEBRCPRE LHEAERE AV, DToRchkE-
R AEIT > CTHEBBM AR A 2 5
L7.
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Table 4 Results.
BA&N— 2 2] T filifiE
Kb BYHH  Eval(Kb)
K 16 0.10
Quote(K) 549 0.1
Rev(K) 22 0.28
Renew(K) 562 1.02
Renew(K)
= K + 0.2Route(Quote(K))
+0.2Rev(K)

= K 4 0.2Route(K?) + 0.2K ™. (19)
BRICL > THON L BERORENRE, SRS
NEZBUOBEERL DS TILEEZLNLD
T, BEEEZNE LTUBROEAZ2AR
T, R4, HEBBOZNLEROB
BCEUBEEN— ROV TOBERTH
5. BIRMSE (Quote(K)) 12L& oT, B2
N— ZAHDBEEIRAE T 5 B OF030 15
WZHENT 5, SEIC X AFMIITOME N —
A K LA R, 2L, HLw
BHOES L FRIC, NEYZENED SRS
EnfzizweEZoNS, —F, HEXBET
b, FHMEMEIITOMSN—ALd T HELMI%
WV, FRII LT, ThLOBBERLTITOM
EN— R L BAES L2HEZBE Renew(K)
T, FMEOIE Y OEESRLNS.
FEEBMOBREDRE
BEEN—R Adj(K) FOEEICHB L2300
B2 T, AFTARELELPNIBHNE
ROBKBERAR, ZORER, BEOBMEH
DEFREFRERUEDOEADREKEIZ, EOH
FARILR (FHRILRE%0.78) 2B Z L ANHIBH L 72
(B 4).
CORRICEDE, BE Word; DEAD 0
TIELEVEEDOHE Num(Word;) & L7z &
&, Wordi FOARELBEBMOEADHEKE
Mazkey(Word,) * ATD X HIZEF«KT 5.

Mazkey(Word;)

= 0.264/ Num(Word;) + 1.5 + mo.

(Num(Word;) 1 Word; DEBMEE)
o BRELOBREDIFRRETDH Y, m IHE
EH (BENTA-%) THE (M4). m %
TSR TAERMOBREA T RE L 1214,
AEBME Ad(K) L WBRELIBER—X
Refine(K,m) & el L CEHli%47o7- (& 5).
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v Num(Word; )*
*Num(Wordi): number of keywords in Word;

“Maxkey: evaluated weights of useless
keyword in Word;

M4 BSOBYHEETEREOEAOME

Fig.4 A correlation between the maximum weight of

4.2

|EIZ,

useless keywords and the number of keywords.
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Table 5 Results.
BN — R Rz Eval(Kb)
Kb JEVEEL
Renew(K) 562 1.02
Refine(K,0) 21 1.23
Refine(K,1) 44 1.26
Refine(K,2) 138 0.89

COBE, NERBMORKEA L EYIIRED
HIEIED (ToBBEIm=1), FEBH
ERETHLIENTED.
HELVESENBMEOBARNLZBIL L
T, MAENR—-X K LHBLAEAN-R
Refine(K,1) LIZEENAHEE [HR] OB
Ho—#rFke (IR T. HELicLYy, (%
v, [, TRb ] F0BME LTRSS
bOVEHO L SBRFEEsN, [R], K
ARl F0 [ER] CLELZBEEEL I &
T&7:.

$RlE IR0 75 X O R

1049 FEOMED S % HEEAN— A 2 HESE

L, ¥V—9A% BB 5 0BRFHM ot L
T, BRIED CEUMHN AR OBEHEE 1T -
7. BRI, BEUERBOBEER L BEESED LT,
BEROFHEFBEEMICESTH 2 BEERLL I L
RRE LY. 22T, BAOREL AN R
WX 2EPEH O Y, BAEEESTIT.
BB OBFOFEUHHNHFRE LT, KEEY
V=5 AB) TOMABOERL VENEL SR
LHHAE RV 2 00BN FHEENRE YV —-F R
DHATFIT)—5BTHHTT)—OKZHEE L L
EE, DToENEBEBRETREE L.
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Table 6 An Example of Word; in the refined knowledge
base.
B — A RS ABE R — R
Mgz K Refine(K,1)
B EAH 323 EEN
1 T 6.0 FH 57.4
2 JEE 3.0 JHL 41.6
3 s 3.0 7IN 33.2
4 N 3.0 5y 31.9
5 f5)= 3.0 I 31.6
6 Zn 3.0 PP 28.6
7 *® 3.0 | JEUKE 28.4
8 [FEN 2.0 k 27.6
9 BEAE 20 1) 24.4
10 ) 2.0 s 23.3
11 sk 2.0 LA 19.1
12 0} 2.0 5 18.9
13 ®ZH 2.0 P33 18.8
14 ey 20 | ®23 17.9
15 T 2.0 i 17.8
16 i 1.0 | &AL 17.6
17 b E 1.0 =y 17.6
18 pa:] 1.0 F 17.5
19 g9\ 1.0 +tH 16.6
20 &b 1.0 J, 16.5

RT AN ARE O Tl H
Table 7 Results.

HIBF A B~ — 2 A
Kb Eval(Kb)
S{#%) K 0.10
SHR%) Refine(K,1) 1.02
S’ (BEAT) - —0.13
’ l—L
S' (Wordy,Words) = — (20)
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Fig.5 Result.
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WE T U LGRATEES ® FNFNR Wordy, Words
&35 (Bl (c1,co, Word, Wordy, Words) = (i1,
T E R BEH)). 208548, UWToL )%
IR e (N
o BlE K1 KBWTIE, Word K3t LT Word, #°
HUT 5.
S(Word,Wordy, K1) > S(Word, Worda, K1).
B S(%, K &%) > S(&, B#E, 1)
o BN Ko I2BWTIE, Word 12X LT Words #*
BT 5.
S(Word,Word:, K2) < S(Word, Wordz, K»).
Bl S(B, IR, EOH) < S(B, HBIE, & H 1)
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F=8 kT —=F AR BT 2T BIE L. 2O
T=FIIoWT, BUEE ST CEUEHR 24T
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TEHEfE Eval, B 7:.
ELVWHBIRER
s = Sy
GG — BB
T (21)
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