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Table 3 Expected values of alternatives on index-states

ﬁ% Uﬁ“n) Uﬁ‘m) U:‘n' LT;“N, Uﬁ"ls' Uﬁ‘m'

a 80 60 60 30 50 80
a, 40 60 60 50 80 60
a, 70 60 50 60 50 30

®4 HHAROMEBEYIERE M, M,

Table 4 Probability influence matrices M\, , & M, {or alternative

My, M, ,
GES —— X —— :
TR EEHif WS EEEE RS
3/52/51/5 0.59940.40.2 1/51/5 & 0.20.20.0010
a, 2/52/52/5 0.39960.40.4 3/52/51/5 0.60.40.199 8
e 1/52/5 0.00100.20.4 1/52/5 4/5 0.20.40.7992
4/53/51/5 0.79920.599 4 0.2 3/52/52/5 0.59940.3996 0.4
a, 1/52/5 3/5 0.19980.3996 0.6 2/53/52/5 0.399 6 0.599 4 0.4
e & 1/5 0.001 00.00100.2 e ¢ 1/5 0.001 0 0.001 00.2
c € ¢ 0.001 0 0.001 0 0. 001 1 4/53/5 0. 998 0.799 2 0. 599 4
a; 2/51/5 ¢ 0.399 6 0. 199 8 0. 001 e 1/52/5 0.001 0.199 8 0.399 6
3/54/5 1 0.599 4 0.799 2 0. 998 £ £ € 0.001 0.001 0 0.001 0
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Table 5 Expected values of alternatives on states

of g, and g,and ranking values of alternatives

LES v Uy v,
a, 35.74 54.28 0.44
a, 76. 98 85.29 0. 80
a; 83.26 16. 74 0.55

33%3 %2 ~7 Wﬁﬁﬁfﬂ“ﬁﬂjﬁ:sn » TS,

LR RN TEIT R (AEL R LR BUE

HU0” M EFFE) WM—1k SW AL & 72704
(80/190,40/190,70/190)" = (0.421,0.211, 0.368)";
(60/180,60/180,60/180)" = (0.333,0.333, 0.333)";
(60/170,60/170,50/170)" = (0.353,0.353, 0.294)";
(30/140,50/140,60/140)" = (0.214,0.357, 0.429)";
(50/180,80/180,50/180)" = (0.278,0.444,0.278)";
(80/170,60/170,30/170)" = (0.471,0.353, 0.176)".
AR K LAY ) 5 BT 45 M J7 5248 0 46 05 42 X 52 M R
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Table 7 Sensitivity analysis to alternatives ranking based on w;/w,

0.1/0.9; 0.2/0.8; 0.5/0.5;0.6/0.4;
0.3/0.7;0.4/0.6 |0.7/0.3;0.8/0.2;0.9/0. 1
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New ranking approach to alternatives of ANP system with inner circular de-
pendence

LI Chun-hao, SUN Yong-he
School of Management, Jilin University, Changchun 130025, China

Abstract; With respect to the alternative evaluating problem of hierarchy system with inner circular depend-
ence (HSICD), analytic network process ( ANP) has two drawbacks, i. e. , the concept of weights being un-
defined and the cluster matrix being difficult to be constructed. To overcome these drawbacks, a new alterna-
tive ranking approach with stable analytic structure based on the nonlinear complex-system theory and the me-
ta-syntheses methodology of combining holism and reductionism is proposed. The new approach is derived by
way of constructing the new analytic structure for the evaluating problem of HSICD, the new expression means
of experts’ judgment information (i. e. , probability influence matrix) , and the value system for evaluating al-
ternatives. The results of comparison analysis by a real case application show that the judgment information can
be more easily obtained and the derived alternative ranking is more reliable and scientific, compared with the
conventional ANP.

Key words: ANP (analytic network process); HSICD (hierarchy system with inner circular dependence) ;

analytic structure; probability influence matrix; alternative ranking



