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A Semantic Similarity Measure between Ontological Concepts

LI Wen-Qing" SUN Xin' ZHANG Chang-You'? FENG Ye*

Abstract Concept semantic similarity is wildly used in web service matchmaking, ontology mapping and so on. But
the existing concepts semantic similarity measuring methods cannot distinguish the similarities further. So in this paper,
we firstly propose a bottom-up concept probability computation method based on ontology structure, and based on this
probability, we improve an information content based semantic similarity method. Then, we design an edge based concept
semantic similarity method. Finally, we linearly combine the two previous semantic similarity methods to form a weighted
one. Result shows that the weighted one can distinguish similarity between concept and its children, or between siblings.
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ability computation method, B-U) LM &1
SRR, JRAE R A Bt T SR [17) i
5 ARJE WU T B T v SR R R S A AL R
J7iEs e, A BIRTIVEGE AL, R T B
AL T8 775 (A weighted similarity measures
between ontological concepts, WSim_OC).

1 K REERE

WHEE B B ENE X, BAMSERE
¥R H Resnik $2H 7 SRIEE, WR PR,

ICes(c) = —log p(c) (1)
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Fig.1 Example of automobile ontology fragment
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Table 1 Concept probabilities
)R P_B-U P_T-D-A
Co 1 1
c1,Co,C3 ple1) = 0.222, p(ex) = 0.444 0.3333
p(es) = 0.323

C4,Cs5 0.1111 0.1667
Co,C7 p(es) = 0.333, p(er) = 0.1111 0.1667
Cg,Cg, C10 0.1111 0.1111
C11,C12,C13 0.1111 0.0556
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Kl 3 (a) £W] WSim_OC J7 v Af 1552 1 AL
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%2 N 3(b) PARTAHBUE Z SR, WESD
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BLRE (V5 SCER ) BE A R B M n R iy 5 OK (9
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sim(co,co) Sy EAR WSim_OC A7 7E B 38 B 1)
TR A 5 AHABLRE 9/ B 1% 8, 0 sim(ce, c13) <
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M a=0.3 I, sim(cg, c13) > sim(cz, cg).
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e
iy 041 f - Br WSim OC, a=0.5
e b - Br_EXSim
“;'— 03 A - Br WESD
B - -"'
=
i2r 0.2
0.1
“ " i " " "
CIC, ¢ o BT el oY A ol o0t T A R o T SN | e ] o) o
BEERT (C,/C)
(a) S M
(a) Siblings
I —~ Fc_WSim OC,a-05
0.9 - Fc¢_EXSim
. - Fc WESD
0.8 == Fc_WSim_OC, «=0.3

A A
\ LN gy
’ \
2 0.2} \ A SN :
\ ’ \ b Dis
0.1 &4 ==& /I -am -
2 e R ol

0
CJC, CJC,CIC, CJC, CJC, CJC, CJC, CJC,, CJC, CJC, CJC,CJC,CJC,
#EH (C,/C)
(b) &7 Ht
(b) Concepts and their children
B3 DLt 501 Mk IRDAR BUE i Sk g

Fig.3 Similarities or distance between concepts and

their children or between siblings
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Table 2  Relationships of similarities between concepts and their children
ST ML ARLRE G R Fc_WESD_Dis Fc_EXSim_Sim Fc_WSim_OC_Sim, o« = 0.5

Al 32 RIS

[ SCAN A 7 (82 7 s

(co,c2) > (ca,c6) > (cs,c11)
(co,c1) > (c1,ca)

(co,c3) > (c3,c8)

(co,c1) = (co,c2) = (co,c3)
(e1,¢4) = (c1,05)
(c2,¢6) = (c2,c7)
(es,c10)

(c3,c8) = (c3,¢0) =

(007011) = (667612) = (cs,C13)

(c3,c8) > (co,c11)

(52766) = (02707) =

(c1,c4) > (c3,c8)

(067 011) =

(cosc11) > (c2,¢6) > (co,c2)
(e1,¢4) > (co,c1)
(c3,c8) > (co,c3)

(co,c1) = (co,€2) = (co,¢3)

(e1,¢4) = (c1,¢5) = (€2, ¢6)
(c2,¢6) = (c2,¢7)
(837010)

(cs,c8) = (c3,¢0) =

(CG7 C12) = (067 013)

(c6,c11) > (c3,C8)

(c2,¢6) = (c1,¢4) =

(c3;cs) = (c2,¢7)

(62,06) > (06,011) > (Co,Cz)
(c1,c4) > (co,c1)

(cs,cs) > (co,c3)

(co,c2) > (co,c3) > (co,c1)
(c1,c4) = (c1,¢5)
(c2,¢6) > (c2,c7)

(c3,c8) = (c3,¢0) = (c3,¢10)

(cs,c11) = (cs,c12) = (co, C13)
(cs,c11) > (c3,08)

(c2,¢6) > (c1,ca) >

(cs,c8) > (c2,¢7)

K TR LA R A2 T2, EXSim J7 12 0T 4552 1 #k
AT AHACLEE AR 2%, W sim(cy, c) = sim(cy,cq) =

sim(cs, cg). ﬁﬁ WESD 1{i %4 sim(cg, cg) >
sim(cy,cy). SRIMNAENE S VR BEAH R B, A2 M )

EK DV NA S ER et o N T A szm(Cs,,cS) <
sim(cy, cy). B WSim_OC B4 BLIX 43 SCHE&

TR P AH [ T 4% BEAN R R A2 7[RI AHABLBE .
[ AN ] - I AL AHABLEE TR] 1 o0 R 38 B WESD
A EXSim S 5 BT W& AR A 5,
an sim(co, ¢1) = sim(co, ca); R1M co X ¢y HIDTRRIT
T ey, FTBA sim(co, c2) NoKT szm(co,cl) SRIM
WSlm OC J7 1 AT AR s 5 Wk 8 0 FLACHE 2 1 ma ik ok
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