
ELSEVIER Fuzzy Sets and Systems 72 (1995) 79 89 

F'UI I¥  
sets and systems 

A comparison of similarity measures of fuzzy values 

Shyi-Ming Chen*, Ming-Shiow Yeh, Pei-Yung Hsiao 
Department of Computer and Information Science, National Chiao Tung University. Hsinchu. Taiwan, ROC 

Received December 1993; revised August 1994 

Abstract 

This paper extends the work of Pappis and Karacapilidis (1993) to present and compare the properties of several 
measures of similarity of fuzzy values. The measures examined in this paper are based on the geometric model, the 
set-theoretic approach, and the matching function S we presented in (Chen, 1988). It is shown that several properties are 
common to all measures and some properties do not hold for all of them. 
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1. Introduction 

Pappis [2] had discussed the notion of approximation of fuzzy values and introduced the definitions of 
proximity measure and approximate  equal fuzzy sets. Pappis et al. [3] pointed out that approximation is 
inherent in fuzzy set theory and that approximation is implied when considering the multitude of solutions of 
the Inverse Problem [4]. Furthermore,  in [3], they made an assessment of measures of similarity of fuzzy 
values. The measures examined in [3] include: 

(1) The measure based on the operations of union and intersection. 
(2) The measure based on the maximum difference. 
(3) The measure based on the differences and the sum of grades of membership. 

This investigation is important  due to the fact that it can provide us some useful information to select 
a suitable similarity measure in applications of fuzzy sets. 

In this paper, we extend the work of [3] to further investigate measures of similarity of fuzzy values. The 
measures examined in this paper  are based on the geometric model, the set-theoretic approach [5], and the 
matching function S we presented in [11. It is shown that some properties are common to these measures, 
and some properties do not hold for all of them, which may influence the choice of the measure to be used in 
fuzzy sets applications. 
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2. Basic notations and definitions 

In the following, we briefly review some basic notations and definitions of o composition and ~ composi- 
tion from [3]. Let A be a fuzzy set of the universe of discourse U, U = {ul, u2 . . . . .  u,}, and let A denote the 
complement of the fuzzy set A. Furthermore,  let I, O, and M denote the unit, zero, and 0.5 fuzzy sets, i.e., the 
fuzzy sets with all grades of membership equal to 1.0, 0, or 0.5, respectively, where 

I =  ~ 1.O/ui, (1) 
i = 1  

O= ~ O/ui, (2) 
i = 1  

M = ~ 0.5/ui. (3) 
i = l  

The o composit ion of the vector a = (al, a2 . . . . .  a,), corresponding to the fuzzy subset A of U, with the matrix 
R = [rij], corresponding to the fuzzy relation R of U x V, where V = {v~, v2 . . . . .  vm}, is denoted by a o R and 
is equal to the vector c = (cl, c2, . . . ,  c,,), where 

c j =  V(a i  A rij), (4) 

A denotes the minimum operator,  and V denotes the maximum operator. 
The ct composition of a scalar s with a scalar t which is denoted by sat  is defined by 

i if s ~< t, s a t  = (5) 
otherwise. 

The ~ composit ion of the vector x = (x~, x2 . . . . .  x,) with the scalar s is formed by substituting each element 
xi of x with xias.  The ~ composition of the matrix R with the vector x = (x~,x2 . . . . .  x,) is formed by 
substituting each column vector r~ of R with rj ~ xj and is denoted by R ~ x./~ (R ~t x) denotes the vector whose 
elements are formed by taking the minimum element of the respective row vector of R • x. 

3. Measure based on the geometric distance model 

Zwick et al. [5] introduced a one-parameter  class of distance functions defined as follows: 

71f  ' 
d,(a,b) = - - l a i - - b i l l  , (6) 

i = 1  d 

where a and b are two points in an n-dimensional space, a = (a~,a2 . . . . .  a,) and b = (b~,b2, . . . ,b,).  It is 
obvious that when r = 1, Eq. (6) becomes 

dl(a,b) = ~, l a l -  bil. (7) 
i = 1  

According to [5], when r approaches oo, Eq. (6) becomes 

do~(a,b) = max lai - bJ. (8) 
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Let a and b be the vector representations of the fuzzy sets A and B, respectively, where a = (al, a2 . . . . .  a,) and 
b = (bl, b2 . . . . .  b,). We can see that  one of  the measures presented in I-3] is based on Eq. (8), where the grade 
of similarity LA.n of the fuzzy sets A and B is defined by 

LA,B = 1 - max(la i  - biD. (9) 

The properties of  LA.B have been investigated in [3]. Fur thermore,  the properties of the similarity measure 
SA.n of the fuzzy sets A and B are also investigated in [3], where 

SA.B = 1 E7=1 l a i -  bil 
r.'~= l (ai + bi)" (10) 

In the following, we will investigate the properties of  the measure WA, ~ based on Eq. (7), where the grade of  
similarity WA,B of the fuzzy sets A and B is defined by 

YT=llai - bl[ 
wA,~  = 1 (11) 

n 

According to [3], the fuzzy sets A and B are said to be approximately  equal (denoted by A ~ B) if and only 
if given a small nonnegat ive number  e, WA,B <<. e, where the number  e is said to be a proximity measure of  A 
and B. 

The properties of WA,B are shown as follows: 
( W l )  WA,  B = WB, A. 

(W2) A = B ~ WA,B = 1. 
(W3) Ac~B = 0 ~ WA,8 = 0 is not  true. It is obvious that  if A = I and B = O, then Ac~B = O and 

Wa.n = 0. However,  if consider a = (0.8,0,0.5) and b = (0,0.9,0), then we can see that  Ac~B = O, but 
Wa.B = 1 -- (0.8 + 0.9 + 0) /3- -0 .43  # 0. 

(W4) WA,A = 1 "~> A = M. 
(W5) W A . x = O  ¢ > A = l o r A = O .  
(W6) A ~ B does not  necessarily imply that  A w C  ~ B u C .  Consider  a = (0.8,0.3,0.5), b = (0.6,0.7,0.6), 

and c = (0.6,0.5,0.3). It follows that  

0.2 + 0.4 + 0.1 
WA.B = 1 . 0 . 7 7 ,  

3 

a V c = (0.8,0.5,0.5), b V c = (0.6,0.7,0.6), 

0.2 + 0.2 + 0.1 
WA,,C.BuC = 1 -- --0.83,  

3 

ix., WAuC.B~C > WA,8, which means that  the proximity measure of  A w C  and B u C  is greater than that of  
A and B. Thus, A ~ B does not  necessarily imply that  A w C  ~ B u C .  

(W7) A ~ B does not  necessarily imply that  Ac~C .,. Bc~C. Consider  a = (0.8,0.3,0.5), b = (0.6,0.7,0.6), 
and c = (0.6, 0.5, 0.3). It follows that  

0.2 + 0.4 + 0.1 
WA,  B = 1 --  " 0.77, 

3 

a A c = (0.6,0.3,0.3), b V c = (0.6,0.5,0.3), 

0 + 0 . 2 + 0  
WA~C,B~C -- 1 3 -- 0.93, 
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i.e., WA~C.B~,C > W~.B, which means  tha t  the p rox imi ty  measure  of  A n C  and B n C  is greater  than  tha t  of  
A and  B. Thus,  A ~ B does  not  necessar i ly  imply  tha t  Ac~C ~ BnC.  

(W8) A ,--B does  not  necessar i ly  imply  tha t  A oR ~ Bo R. Cons ide r  a = (0.8,0.3,0.5), b = (0.6,0.7,0.6), 
and  io., o.4] 

R = 0.7 0 . 9 .  

0.5 0.5 

It follows that  

0.2 + 0.4 + 0.1 
Wa.B = 1 -- 3 -- 0.77, 

a o R = (0.5, 0.5), b o R = (0.7, 0.7), 

0.2 + 0.2 
WA R B,R --1 ~ = 0 . 8 ,  

i.e., WA~,R,B,a > WA,B, which means  tha t  the p rox imi ty  measure  of  A o R and  Bo R is grea ter  than  tha t  of  
A and  B. Thus,  A ,-~ B does  not  necessar i ly  imply  tha t  A o R ~ B o R. 

(W9) R ~ S does  not  necessar i ly  imply  tha t  A o R ~ A o S. 
Cons ide r  [1 o!7] io9o5o7 o51 j 

R = 0.7 0.2 9 ,  S 0.8 , 

0.3 0.5 0.2 0.4 0.7/ 

It follows tha t  

a = (0.8, 0.3, 0.5). 

(1 0, 04+03) ( 3  + ,  0+0.6+0.4)(3 + 1  01+01+03)3 
WRs = 

' 3 

0.733 + 0.667 + 0.833 
= -- 0.744, 

3 

ao  R = (0.8,0.5,0.7), ao  S = (0.8,0.5,0.8), 

0 + 0 + 0 . 1  
Wa,,R,Q.s = 1 3 --0.97,  

i.e., Wa,.a,aoS > WR,s, which means  tha t  the  p rox imi ty  measure  o f A  o R and  A o S is grea ter  than  tha t  of  R and  
S. Thus,  R ~ S does  not  necessar i ly  imply  tha t  A o R ,-~ A o S. 
~t-composition. Let A ( R  V x) = f  and  A ( R  Vy) = g, and  F,  G be the  fuzzy sets with member sh ip  vectors  equal  
to f and  g, respectively.  

(W10) X ~ Y does  not  necessar i ly  imply  tha t  F ~ G. Cons ide r  x = (0.8,0.3,0.5), y = (0.6,0.7,0.6), and  

R =  0.7 0.2 0 9  . 

0.3 0.5 
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It  follows that  

0.2 + 0.4 + 0.1 
Wx.r = 1 3 - 0 . 7 7 ,  

io8111 [o 61 1 
R a x =  1 1 0 . 5 ,  R a y =  0 6  1 0 . 6 ,  

1 0.3 0.5J 1 0.6] 

f =  A ( R a x )  = (0.8,0.5,0.3), 9 = A ( R a y )  = (0.6,0.6,0.6), 

0 . 2 + 0 . 1  + 0 . 3  
We.G= 1 - 3 = 0 . 8 ,  

i.e., Wv, G > Wx.r, which means  that  the proximi ty  measure  o f F  and G is greater  than  tha t  of  X and Y. Thus,  
X ~ Y does not  necessarily imply that  F ~ G. 

Similarly, it can be shown that  if R and S are the matr ices  cor responding  to the fuzzy relat ions R and S, if 
A ( R a x )  = f  and  A ( S a x )  -- k, then 

( W l l )  R ~ S does not  necessarily imply that  F ~ K. Consider  [ 010  9] [090  1 
R =  0.7 0.2 0 , S =  0.7 0.8 0 . 5 ,  x=(0 .8 ,0 .3 ,0 .5 ) .  

0.3 0.5 0.2 0.4 0.7/ 

It follows that  

0.733 + 0.667 + 0.833 
WR.s = 3 - 0.744, 

I 
0.8 1 0.5] 

R a x  = 1 1 0.5 , 

1 03 0.5j 

0.8 0.3 0.5] 

S a x  = 1 0.3 1 , 

1 0.3 0.5 

A ( R a x )  = (0.5,0.5,0.3) = f ,  A ( S a x )  = (0.3,0.3,0.3) = k, 

Wv.K = 1 - 0.2 + 0.2 + 0 _ 0.87, 
3 

i.e., Wv, r > WR,s, which means  that  the proximi ty  measure  of  F and K is greater  than  that  of  R and S. Thus,  
R ~ S does not  necessarily imply tha t  F ,-~ K. 
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4. Measure based on the set-theoretic approach 

Let A and B be fuzzy sets of the universe of discourse U, and let/~A and/~n be the membership functions of 
the fuzzy sets A and B, respectively. Defining the following operations between fuzzy subsets [5], 

Vx e U, I~Ann(X) = min(lla(X),#B(X)), (12) 

Vx e U, #a~n(x) = max(#a(x) , l tn(x)) ,  (13) 

Vx e U, p~(x) = 1 - I~A(X). (14) 

The scalar cardinality (power) of a fuzzy subset A of U is defined as 

IAI = ~ I~A(X). (15) 
x~U 

When the universe of discourse U is an infinite set, then the power of A is defined by 

IAl= f .#A(X)dx. (16) 

Zwick et al. [5] pointed out that the following indexes have been proposed in the literature as dissimilarity 
measures between fuzzy subsets: 

IAnBI  
S , ( A , B )  = 1 (17) 

IAwB[ 

S4(A, B) = 1 - sup #A~n(X). (18) 
xeU 

Pappis et al. [3] have investigated the properties of similarity measure based on Eq. (17), where the grade 
of similarity Ma.n of the fuzzy sets A and B is defined by 

Ma.B = ]AnB.__.~I = 27=, (a, A bi) (19) 
lAwn]  Y~7:l(a, V b i ) "  

In the following, we will investigate the properties of similarity measure TA,n based on Eq. (18). Let U be the 
universe of discourse, U = {u l, u2 . . . . .  u, }. The grade of similarity TA.n of the fuzzy sets A and B is defined by 

TA,n = sup #Ann(X) = max(l~A~n(Ul), I~AnB(U2) . . . . .  I~A~B(U,)). (20) 
xeiU 

The definitions of approximately equal fuzzy sets and the proximity measure in the case of TA.n are similar to 
those of Section 3. 

The properties of TA.B are shown as follows. 
(T1) Ta.B = TB.A. 
(T2) A = B "~Ta.B  = 1 is not true. Consider a = (0.5,1,0.5) and b =(0.5,1,0.5). We can see that 

TA,B = max(0.5, 1,0.5) = 1. However, if consider a = (0.5,0.5,0.5) and b = (0.5,0.5,0.5), we can see that 

Ta.B = max(0.5,0.5,0.5) = 0.5 # 1. 

Furthermore,  if a = (1,0"3,0.5) and b = (1,0.6,0.7), then we can see that TA,B = 1, but A 4: B. 
(T3) A n B  = 0 ¢:, TA, B = O. 
(T4) TA,a = 1 .¢~ A = M is not true due to the fact that TA,a = 1 is impossible. 
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(T5) TA,A = 0 .¢*A = I or A = O is not  true. It is obvious  that  i fA = I or  A = O, then TA,A = 0. However, 
if consider a = (1,0, 1), then we can see that d = (0, 1,0). In this case, we can get TA.Z = 0, but A ~ I or  A ~ O. 

(T6) A ,~ B does not  necessarily imply that  A ~ C ~ B w  C. Consider  a = (0.8, 0.3, 0.5), b = (0.6, 0.7, 0.6), and 
c = (0.6, 0.9, 0.3). It follows that  

TA,B = max(0.6,0.3,0.5) = 0.6, 

a Vc = (0.8,0.9,0.5), b Vc = (0.6,0.9,0.6), 

TA~C.B~ c = max(0.6, 0.9, 0.5) = 0.9, 

i.e., TA~C,B~C > TA,B, which means that  the proximity measure of  A ~ C and B .-~ C is greater than that 
of A and B. 

(T7) A -.~ B =~ A n C  .,~ B n C .  
(T8) A ~ B ~ A o R .,~ Bo R. 
(T9) R --~ S does not  necessarily imply that A o R ~ A o S. Consider  a = (0.8, 0.3, 0.5), Z1010   1 [o9 ] 

R =  0.7 0.2 0 9 ,  S =  0.7 0.8 0 . 5 .  

0.3 0.5 0.2 0.4 0.7 

It follows that  

max(0.9, 0.1,0.7) + max(0.7, 0.2, 0.5) + max(0.2, 0.4, 0.7) 
TR,S ~ 

3 

- 0.77, 

a o R = (0.8,0.5,0.7), ao S = (0.8,0.5,0.8), 

T~R.. , ,s  = max(0.8,0.5,0.7) = 0.8, 

i.e., Ta R.a,,S > TR. S, which means that  the proximity measure of A o R and A o S is greater than that  of  R and 
S. 

(T10) X ~  Y ~ F , - ~ G .  
(TI1) R-.~ S =¢.F.,~ K.  

5. Measure based on the matching function S [ 1, 6] 

In [1],  we have presented a matching function S to calculate the degree of  similarity between fuzzy sets 
A and B. Let a and b be the vector representat ions of  the fuzzy sets A and B, respectively. Then, 

a ' b  
S(a ,b)  = (21) 

max(a ,  a, b" b) '  

where S(a, b) ~ [0, 1]. The larger the value of  S(a, b), the more  the similarity between the fuzzy sets A and B. In 
the following, we further investigate the properties of the matching function S. Let PA.n denote S(a, b), i.e., 

a . b  
PA.n = S(a, b) = max(a ,  a, b '  b)" (22) 
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The defini t ions of  a p p r o x i m a t e l y  equal  fuzzy sets and  the p rox imi ty  measure  in the case of  Pa,B are  s imilar  to 
those  of  Sect ion 3. 

The  p roper t i e s  of  PA.B are  shown as follows: 

(P1) PA,n = Pn.a. 

(P2) A = B ¢~ PA.B = 1. 

(P3) A c ~ B  = 0 ¢~ PA,B = O. 

(P4) Pa,a  = 1 ¢ : , A  = M .  

(P5) PA,~ = O c ~  A = l or  A = O. 

(P6) A ,-~ B does  no t  necessar i ly  imply  tha t  A w C  ~ B w C .  Cons ide r  a = (0.8, 0.3, 0.5), b = (0.6, 0.7, 0.6), and  
c = (0.6, 0.9, 0.3). I t  fol lows tha t  

0 .8*0.6  + 0 .3*0.7  + 0 .5*0.6  

PA,B = max(0.8 * 0.8 + 0.3 * 0.3 + 0.5 * 0.5,0.6 * 0.6 + 0.7 * 0.7 + 0.6 * 0.6) 

- 0 . 8 2 ,  

a V c = (0.8, 0.9, 0.5), b V c = (0.6, 0.9, 0.6), 

0 .8*0.6  + 0 .9*0.9  + 0.5 *0.6 

PAuC, B~C max(0 .8*0 .8  + 0 .9*0.9  + 0 .5*0 .5 ,0 .6*0 .6  + 0 ,9*0.9  + 0.6*0.6)  

-- 0.94, 

i.e., PA~C,B~C > PA,n, which means  tha t  the  p rox imi ty  measure  of A w C  and  B w C  is greater  than  tha t  of  
A and  B. 

(P7) A ,,~ B ~ A c ~ C  ,,~ B n C .  

(P8) A ~ B does  no t  necessar i ly  imply  tha t  A o R ,-~ B o R. Cons ide r  a = (0.4,0.6,0.6), b = (0.5,0.7,0.8), and  [0.2,.o] 
R = 0.6 0 . 6 .  

1.0 0.3 

It  follows tha t  

0 .4*0.5  + 0 .6*0.7  + 0 .6*0.8  

PA.B -- max(0 .4*  0.4 + 0 .6*0.6  + 0 .6*0 .6 ,0 .5*0 .5  + 0 .7*0.7  + 0.8*0.8)  

-- 0.80, 

a o R = (0.6, 0.6), b o R = (0.8, 0.6), 

0 .6*0.8  + 0 .6*0.6  
PAoR,BoR = 

max(0.6 * 0.6 + 0.6 * 0.6, 0.8 * 0.8 + 0.6 * 0.6) 

- 0.84, 

i.e., Pao~.noR > PA,n, which means  tha t  the p rox imi ty  measure  of  A o R and  B o R is grea ter  than  tha t  of  A 
and  B. 

(P9) R ,~ S does  not  necessar i ly  imply  tha t  A o R ,~ A o S. Cons ide r  a = (0.8, 0.3, 0.5), [, 0100 :] [09 1] 
R =  0.7 0.2 , S =  0.7 0.8 0 . 5 .  

0.3 0.5 0.2 0.4 0.7 
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R = [0.7 
0.3 

It follows that  

We can see that  the degree of  similarity between (1,0.1,0.7) and (0.9, 0.5, 1) can be evaluated and is equal to 

1.0.9 + 0.1.0.5 + 0.7* 1 
- 0.801. 

m a x ( l *  1 + 0 . 1 . 0 . 1  + 0 . 7 * 0 . 7 , 0 . 9 * 0 . 9  + 0 . 5 * 0 . 5  + 1 . 1 )  

The degree of similarity between (0.7, 0.2, 0.9) and (0.7, 0.8, 0.5) can be evaluated and is equal to 

0.7*0.7 + 0.2*0.8 + 0.9*0.5 
- 0.797. 

max(0.7* 0.7 + 0 .2*0.2 + 0 .9*0.9 ,0 .7*0.7  + 0.8*0.8 + 0.5*0.5) 

The degree of  similarity between (0.3, 0.5, 1) and (0.2, 0.4, 0.7) can be evaluated and is equal to 

0.3 *0.2 + 0.5 *0.4 + 0.1 *0.7 
- 0 . 7 1 6 .  

max(0.3 * 0.3 + 0.5 * 0.5 + 1 * 1, 0.2 * 0.2 + 0.4 * 0.4 + 0.7 * 0.7) " 

Thus, we can get 

0.801 + 0.797 + 0.716 
PR,s = 3 ~ 0.77, 

aoR = (0.8,0.5,0.7), aoS = (0.8,0.5,0.8), 

0 .8*0.8 + 0.5*0.5 + 0.7*0.8 

PAR A s = max(0.8*0.8  + 0 . 5 * 0 . 5  + 0 . 7 * 0 . 7 , 0 . 8 * 0 . 8  + 0 . 5 * 0 . 5  + 0 . 8 * 0 . 8 )  

- 0.95, 

i.e., Pa..R.AS > PR,s, which means that  the proximity measure of A o R and A o S is greater than that  of  K 
and S. 

(P10) X ,-~ Y does not  necessarily imply that  F --, G. Consider  x = (0.8,0.3,0.5), y = (0.6,0.7,0.6), and 

1 0.1 0 3] 

0.2 0i9.J 
0.5 

0.8 * 0.6 + 0.3 * 0.7 + 0.5 * 0.6 
Px ,  y ~ 

max(0.8 * 0.8 + 0.3 * 0.3 + 0.5 * 0.5, 0.6 * 0.6 + 0.7 * 0.7 + 0.6 * 0.6) 

- 0 . 8 2 ,  

f =  A(R~x)  = (0.8,0.5,0.3), 9 = A(R~y)  = (0.6,0.6,0.6), 

0 .8*0.6 + 0 .5*0.6 + 0 .3*0.6 
PFoG ~ 

max(0.8 * 0.8 + 0.5 * 0.5 + 0.3 * 0.3, 0.6 * 0.6 + 0.6 * 0.6 + 0.6 * 0.6) 

- 0 . 8 9 ,  

i.e., Pr,~ > Px, r, which means that  the proximity measure of  F and G is greater than that  of  X and Y. 
( P l l )  R ~ S does not  necessarily imply that  F ~ K. Consider  a = (0.4,0.9,0.8), [ 0 0:] [o9 0, 1] 

R =  0.7 0.2 0 , S =  0.7 0.8 0 . 5 .  

0.3 0.5 0.2 0.4 0.7 
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Table  1 

Proper t ies  of s imi la r i ty  measures  

P rope r ty  M [3] L [3] S [-3] W T P 

XA, B = XB, a Y Y Y Y Y Y 
A = B c ~ X A ,  a =  1 Y Y Y Y N Y 
A n B  = 0 ¢~'XA.B = 0 Y N Y N Y Y 

XA,  a = 1 ¢=~ A = M Y Y Y Y N Y 

Xa,  a = 0 o A  = I o r  A = 0 Y N Y Y N Y 

A ~ B =~ A u C  ~ B u C  N Y Y N N N 

A ~ B = ~ A ~ C  ~ B n C  N Y N N Y Y 

A ~ B ~ A o R ~ B o R  N Y N N Y N 
R ~ S ~ A o R ~ A o S  N Y N N N N 

X ~ Y = ~ A ( R c c x ) ~  A(R~cy) N N N N Y N 
R ~ S =* ,A(R~x)  ~ A(Sccx) N N N N Y N 

Y = Yes, N = No. 

From (P9), we know that 

PR,s-0.77.  

Furthermore, we can get the following results: 

f 0411  [i410:81 
R ~ a = L 0 " 4  11 0.8] 0 .8 ,  Scxa= 4 1 I 

A(R~a) = (0.4,0.4,0.8) = f ,  A(S~a) = (0.4,0.4,1) = k, 

0.4*0.4 + 0.4*0.4 + 0.8 * 1 
Pe, r = max(0.4* 0.4 + 0.4*0.4 + 0.8*0.8,0.4*0.4 + 0.4*0.4 + 1 * 1) 

-0 .85 ,  

i.e., PF,~: > PR,s, which means that the proximity measure of F and K is greater than that of R and S. 

6. A comparison of properties 

Table 1 summarizes the properties of the six measures of similarity of fuzzy values, where three of them are 
presented in [3], and the others are investigated in this paper. It can be shown that several of these properties 
are common to all measures, and some properties did not hold for all of them. 

7. Conclusion 

We have extended the work of [3] to make a comparison of measures of similarity of fuzzy values. It is 
shown that several properties are common to these measures and several properties do not hold for all of 
them. This investigation can provide us some useful information to choose a suitable similarity measure in 
applications of fuzzy sets. 
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