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The Application of Fuzzy Analytic Hierarchy 
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Abstract 
The evolution of electronic business (e-business) urges the industries to redefine the 

business model of Internet. Under such industrial environment challenge, the issues about 
how to assess the performance of e-business implementation become more important in 
practices and academics. According to the related literature on e-business implementation 
performance, this study using the results of questionnaire and factor analysis to divide the 
dimensions of e-business implementation performance into competitive advantage, 
information quality, information technology capability, business efficiency, and partnership. 
Moreover, this study develops an evaluation model of e-business implementation 
performance by combining fuzzy analytic hierarchy process (FAHP) and applying group 
evaluation to improve evaluation quality. The demonstration proves the feasibility and 
practicality of the fuzzy evaluation procedure proposed by this study. The fuzzy evaluation 
model will help enterprises to assess the e-business implementation performance, and 
provide an important reference for improving business performance. 

Key words: E-business, Performance evaluation, Fuzzy Evaluation Model, Fuzzy Analytic 
Hierarchy Process 
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(Electronic business, e-business)

(Barnes et al., 2003; Salmela and Spli, 2002; Van Hooft and 
Stegwee, 2001)

Kaplan and Norton (1992)

(Marshall and Mckay, 2002)

(Stakeholders)

(Information technology, IT)

(Ishii and Sugeno, 1985)
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Kalakota and Robinson(2001)

(Kalakota and Robinson, 
2001)

Lesjak and Vehovar (2005)
(2003)
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(DeLone and McLean, 2003; Lederer et al., 2001; Raymond, 
2001) ( , 2002; Lederer et al., 2001; Raymond, 2001; Yang 
et al., 2005; Zhu et al., 2004) ( , 1999; , 2001; Zhu et 
al., 2004) 1
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(DeLone and McLean, 2003; Lederer et al., 2001; Mirani and Lederer, 1998)

,
2002; Lin et al., 2005; Raymond, 2001; Yang et al., 2005; Zhu et al., 2004

Zadeh 1965 (Fuzzy Sets Theory) (Zadeh, 1965)

( 0 1 )

(Membership Function) 0
1

T~ T~ = (l, m, u) uml ≤≤ 1 )(~ xTµ
Kaufmann and Gupta,1991
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(Klir and Yuan, 1995; Zimmerman, 1991)
),,(~~

21212121 uummllTT +++=⊕  (3) 
),,(~~

21212121 uummllTT ×××≅⊗  (4) 
),,(~

1111 umlT λλλλ ≅⊗  (5) 

(Difuzzification)
(Distance 

Measurement) (Central Value) (Center of Gravity) Klir and Yuan 
(1995)

(Chen, 2000)

),,(~
1111 umlT = ),,(~

2222 umlT =

)~,~( 21 TTd (Chen, 2000)

])()()[(
3
1)~,~( 2

21
2

21
2

2121 uummllTTd −+−+−=  (6) 

(Chen,2000)

*dd
dRT +

= −

−

 (7) 

*~T *)~,~(* TTdd = *d T~ *~T −T~

)~,~( −− = TTdd −d T~ −T~

(7) TR =1 0* =d T~ *~T 0
T~ TR =0 0=−d T~ −T~

0 T~ ),,(~
iiii umlT =

ni
dd

dR
ii

i
Ti

,2,1,
*

=
+

= −

−

 (8) 

10 ≤≤
iTR *~T = (1,1,1) −T~ =

(0,0,0)

)(
3
1 222

iiii umld ++=− ])1()1()1[(
3
1* 222

iiii umld −+−+−=



 143 

(Analytical Hierarchical Process, AHP)
Csutora and Buckley(2001)

3
( 1989a, 1989b)

1. 
2. 
3. 

4. (Saaty, 1980)
5. 

3

A W
(Saaty, 1980)
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k
iW~ k i

K

( , 1999; ,
2001; DeLone and McLean, 2003; Lederer et al., 2001; Raymond, 2001; Yang et al., 2005; 
Zhu et al., 2004) 1 19

4
(1 5 )

2003
1000

820 202 24.63%

(Construct validity) SPSS 10.0 for Windows
1.00

0.50 (Varimax Rotation)
5
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5

Cronbach 
10 0.939 0.271 0.148 0.273 0.122
11 

0.810 0.264 0.246 0.238 0.199

14 0.792 0.276 0.231 0.171 0.353

0.7947 

7 0.404 0.834 0.153 0.008 0.005
6 0.300 0.815 0.431 0.114 -0.154
1 0.401 0.795 0.309 0.247 -0.001
8 0.195 0.686 0.145 0.191 0.004

0.8218 

16
0.233 0.303 0.828 0.131 0.212

13 IT
0.249 0.137 0.814 0.117 0.224

17
0.240 0.007 0.661 0.196 0.143

15
0.339 0.151 0.545 0.443 0.162

0.7645 

9 0.140 0.177 0.156 0.723 0.008
3 0.168 0.227 0.221 0.712 -0.006

12
0.145 0.279 0.155 0.606 0.151

2 0.301 0.297 0.148 0.539 0.145
4 0.224 0.294 0.216 0.516 0.202

0.8423 

19
0.439 0.199 0.195 0.009 0.726

5
0.353 0.167 0.004 0.118 0.619

18
0.220 0.238 0.217 0.398 0.502

0.7569 

3.207 3.200 2.699 2.101 1.071

(%) 16.881 16.840 14.205 11.057 5.637

(%) 16.881 33.721 47.927 58.984 64.621
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6 7

L1 (0.1,0.2,0.3)  (0.1,0.2,0.3) 
L2 (0.1,0.3,0.5)  (0.1,0.3,0.5) 
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