283

H 2 BiS WA B A darels

On the Evaluation Algorithm of Hierarchical Process using A-Fuzzy Integral

K T Yeo, C Y. Lee

Abstract

One of the main problems in evaluating complex objects, such as an - defined system, 1s how
10 treat ambiguous aspect of the evaluation. Due to the complexity and ambiguity of the objects,
many tvpes of evaulation attributes should be identified bascd on the rational decision. One of
these attributes is an analvtical hierachy process (AHP). - The weight of evaluation attributes m
AHP however comes from the probability: measure based on the additivity. Therefore, it 1s not
applicable to the objects which have the property of non-additivity.

In the provious studies by other researchers they introduced  the Hierarchical Fuzzy Integral
method or merged AHP and [uzzy measure for the analysis of the overlaps among the evaluation
ohjects. But, thev need more analyses in terms of transformation of the probability measure mto
fuzzy measure which fits for the additivity and overlapping cocfficient which affects to the fuzzy
measure.

Considering these matters, this paper deals that, 1) clarifving the relation between the fuzzy and
probability: measure adopted in AHP, i) calculating directly the family of fuzzy measure {rom the
overlapping  cocfficient and probability measure, A simple algorithm for the calculation of fuzzy
measures and set family of those from the above results is also proposed.

Finally, the cffectiveness of the algorithm developed by applving  this to the problems  for
estimation of safety in ship berthing and for evaluation of ports in competition 1s verified. This

implicd that new algorithm gives hetter description of the system evaluation.
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Fig. 2.2 Comparison of AHP and HFT in Evaluation Structure
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Table 4.7 h(-) and g(-) value for F-integral of Scenario A

Hzjgk  h(-) =3 s() B
h(Xz) 1.000 g(X2) 0.2810
h{(Xe) 1.000 g(X2,Xe) 0. 3450
h(X1) 0. 860 2(X2.X6.X1) 0.7368
h(Xs) 0.830 g(X2.Xe.X1.Xs) 0.7537 0.7537
h(Xa) 0.680 g(Xg,Xs,Xl,Xa,Xa, ) 0. 8520 )
h(Xs) 0.540 g(Xz,Xs,XLXa,Xa,Xs) 0.8976
h(Xv) 0.180 g(Xz,Xs,XLXg,Xng,X7,) 0. 9128
h(X4) 0.150 g(Xg,Xs_Xl,Xg,X3X5,X7,X4, ) 1. 0000
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Fig. 4.3 Fuzzy integral value of Scenario A
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Table 4.12 Competitiveness of Ports Evaluated by the HFI Algorithm

w5l H H Hz| B #FR R AE J;f04
R 2 6 1 5 3 4

- 38 71 2] 1.00 1.00 .81 .70 .33 .22 0.70 3
&z x| .20 .32 .55 .70 .86 1.00
o713t E 4 6 1 5 2 3

2 ab 3 7} 2] 1.00 .75 .67 .60 .43 .35 0.60 5
EX-2 .22 .34 .57 .72 .85 1.00
B8 E 5 6 3 2 1 4

AR =2 B 71| 1.00 1.00 .95 .91 .8 .77 0.85 1
EXE 19 .31 .51 .66 .86 1.00
o 713 = 1 3 2 6 5 4

3 3z 3 7} 2] 1.00 1.00 .87 .8 .75 .68 0.75 2
N 27 .47 .63 .73 .86 1.00
B 785 6 2 5 4 3 1

e o 7} X 1.00 .84 .65 .62 .50 .50 0.62 4
L 13 .32 .48 .66 .82 1.00

422 HFP#O o8 A

Table 414  h(-) and g(*) value for F-integral of KOBE

Hxgk  h(-) &= g(r) B
h(Xz) 1.000 g(Xa) 0.1960
h(Xe) 1.000 g(X2Xs) 0.3175
h(Xy) 0.810 g(XoXeX1) 0.5472
h(Xs) 0.700 2(X2XeX1Xs) 0. 6922 0.6922
h(X3) 0.330 g(X2XeXiXs.X.3) 0. 8480
h(X4) 0. 220 E(X2X6X1X5‘X,3‘X‘4) 1.0000
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Fig. 4.10 Fuzzy integral value of KOBE
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Table 4.15 Moving in Rank of Ports by HFP to new-HFP
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