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Introduction

m Analytic Hierarchy Process (AHP) has been widely
used 1n decision making. However, it 1s difficult to
keep reliability of data because of worsening of
consistency index of pair-wise comparison (data)
matrix.

m For this situation, fuzzy data AHP 1s useful as an
extension method.

m In this research, we consider an evaluation of
consistency index on fuzzy data reciprocal matrix by
use of a sensitivity analysis.
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Pairwise comparison matrix (data)

table1.3 Definition Intensity of importance

Intensity of Definition tablel.4 pairwise comparison matrix
importance

A A, | A :
1 Equal importance o 5 worzht
A 1(3) |2 [os0s
oderate importance
A, 173 |1 1/5 g0.113
5 Strong importance A, 12 | s 1 0.379
7 Very strong importance
9 Extreme importance X = ('xi] )

*Weights are normalized
eigenvector corresponding
to the maximum eigenvalue.

*Checking consistency is
necessary .

Even number is used if priority is between elements xii = 1’ 'xij A Ji = 1 (f@ClplOCﬁl)

Reciprocal is used without priority
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nsistency index(C.I.
cheking reliability

* The consistency of a comparison matrix is usually measured
by the consistency index C.I.
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A:maximum eigenvalue
n:size of matrix

C.I. = 0.1, =bad consistency
— re-evaluate again




nsitivity analysis of consistency

A(€) : eigenvalue of A(€)

A=a, i1 perturbation D, = (al.jdij)
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"Example of sensitivity analysis for

consistency

table2.1 pairwise comparison matrix

7 I0489
1 7 IO326

q 0.146
n 77 13 1 |004o

C.1=0132

=2 2.8
Bl

=

The biggest absolute value has most influence.

table2.2 example of sensitivity analysis of consistency




Componets of fuzzy data matrix
(Ohnishi, Dubois, Prade 2006)

fuzzy
data

l’- _(ll] l]’ulj)A

Reciprocity
f4,(r) = 1, (11 7)

supp( ﬂ) [llulj,lll |




Optimal degree of satisfaction and weight

WiseoW,  1,]

4 )
* . Wi
O = max rmn< ILll.j >
_ J

If all 7; (i <) are triangular fuzzy numbers ([, 7, ;) .

[NLP]
Maximize &

wj{ll.j +a(r, — ll.j)}S w, < wj{ul.j +a(r, — u..)}

ij
dYw,=1 G j=l..n)
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fuzzy data

crisp data

[2.42 3.58]
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Sensitivity analysis of consistency index on
fuzzy data pair-wise comparison matrix

Fuzzy
number r — (ll_]’ l]’ ul_])A

(1)analysis on core r
(2)analysis on support set (interval[/,u])
v Combination of endpoints [, u
» all combination
» endpoint of a-cut-set for calculating weights
» endpoint of Core greater than 1
(3) analysis on a-cut-set (interval [L,U])




Conclusions

v Fuzzy number data AHP
v Sensitivity analysis for consistency

¢ Consider an evaluation of consistency index on fuzzy data
pair-wise comparison matrix, by use of sensitivity analysis.

¢ Selecting core, endpoints of fuzzy data or a-cut set.

In the future
¢ Other index for consistency
¢ Numerical experiment using real data.




