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1. Introduction

How to derive priorities from pairwise comparison matrices has been being an important research topic in the analytic
hierarchy process (AHP) and has been extensively investigated. Quite a number of approaches have been suggested and
DEAHP is one of them, which was proposed by Ramanathan [1]. Such a method, however, has been found suffering from
some significant drawbacks such as producing irrational weights for inconsistent pairwise comparison matrices. Detailed
analyses and theoretical improvements can be found in [2-4].

Recently, Mirhedayatian and Saen [5] also analyzed the drawbacks of DEAHP that had been analyzed by Wang and Chin [2]
and Wang et al. [3,4] and proposed a new procedure which they called Revised DEAHP for AHP weight derivation. Instead
of the use of the CCR model [6] for AHP weight derivation, the Revised DEAHP applies the super-efficiency model [7] in data
envelopment analysis (DEA) to improve the discriminating power of the DEAHP. In this paper, we provide a detailed note
to illustrate with numerical examples the significant drawbacks that the Revised DEAHP suffers from.

The remainder of the paper is organized as follows. Section 2 briefly reviews the Revised DEAHP procedure. Section 3
examines the drawbacks that the Revised DEAHP suffers from. Section 4 concludes the paper with a brief summary.
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2. Revised DEAHP

Let
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be a pairwise comparison matrix with a; = 1and a; = 1/a; > Oforj # iand W = (wy, ..., w,)T be a weight vector of the
pairwise comparison matrix. To find the local weights of A = (a;j)xn, the Revised DEAHP model first determines a lower
bound value ¢* for multiplier variables v; (j = 1, ..., n) by solving the following linear programming (LP) model, which is
a variant of the CCR model in DEA:
&* = Maximize ¢ (2)
up = 1»

n

Subject to Zaijvj_ul <0, i=1,...,n,
=1
v > &, j=1,...,n,

and then applies model (3) for weight derivation:

n
. -
w; = Maximize Zaojvj 3)
j=1
u =1,

n
Subject to Zaijvj —u <0, i=1,...,mi#0,

=1

v > &¥, j=1...,n,
where i = 0 represents the criterion or alternative under evaluation, and wy is its weight. Different from the DEAHP, model
(3) excludes wg — uy < 1from its constraints and is a super-efficiency DEA model [7]. Model (3) is solved n times, each time
for one different criterion or alternative. As a result, W* = (w7, ..., wi)T forms the optimal weight vector of the pairwise
comparison matrix A = (G;j)nxn-

3. Comments on the revised DEAHP

In this section, we provide some detailed comments on the Revised DEAHP procedure to illustrate its significant
drawbacks, from which it can be seen clearly that the use of the Revised DEAHP for AHP weight derivation is inappropriate.

Comment 1. Model (2) produces equal weights for all the multipliers and the maximum value £* can be directly determined by
&* = min{1/ Z};l a;} without the need to solve any programming.

Proof. From v; > & forj = 1,...,n, it can be derived that ¢ )" ;a5 = Y /" aye < > a;v; < uy = 1. So, there
exists e < 1/ Z};l aj foralli = 1,...,n. Thatis, ¢ < min;{1/ 2'7:] a;j}. Quite obviously, the maximum value of ¢ is
¢* = min;{1/ Y1, az), which happens at v} = - -- = v = ¢* = mini{1/ )\, a5}. O

Comment 2. The Revised DEAHP cannot derive the true weights from perfectly consistent pairwise comparison matrices.

Proof. Suppose that A = (a;j),xn is a perfectly consistent pairwise comparison matrix. Then, there must exist a set of true
weights @7, ..., W} to satisfy W > Ofori=1,...,nand Z};l W = 1suchthata; = ﬁ);*/ﬁ)f fori,j=1,...,n Fromthe
constraints of model (3), it can be derived that Z};l avy = Zf:1(1b;‘/ﬁ;j-*)vj <up = 1ie Z;?:](vj/wj*) < 1/1?){‘, which
holds fori = 1,...,n, buti # 0, where i = 0 represents the criterion or alternative under evaluation. It is evident that
Z?Zl(vj/ﬁ)f) < minize{1/Ww;} = 1/ maxizo{w;'}. Since the objective function of model (3) is for maximization, there is at
least one constraint that is binding among the (n — 1) inequality constraints fromi = 1, ..., n,buti # 0. It can therefore be
concluded that Z"]=1(Uf / zi)j*) = 1/ max;,o{Ww;} at optimality. Accordingly, the optimal objective function value of model

(3) can be computed as wy = YL agv; = YL, (W5 /W) v = g YL, (v/df) = b5/ maxi{w;}. Denote by ;' and

ﬁ)i’; the biggest and the second biggest of the n true weights {w7], ..., w;}}. Then, we get
A g ) A% . » )
w."zL: Ifl*/lfl,}’ l.=.,...,n,1;é11’
" max{} Wiy, i=in
[

After normalization it is easily found that the normalized weights w; # W/, i=1,...,n. O
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