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1 Introduction

A fundamental aspect of the Analytic Hierarchy Process (AHP, T.L. Saaty) [1] is the use of
pairwise comparisons to form positive reciprocal matrices, called pairwise comparison matrix (PCM),
its right principal eigenvectors are used as accurate summaries of the decision maker’s (DM) judgments.
The contradictions which may arise in pairwise comparisons for DMs bring about the inconsistency
of the PCM. If the contradictions are to a great extent, then the DM’s judgments can not be used
for decision making. Therefore, it is expected to develop a method for improving the consistency of
PCM. The AHP method is also unsuitbale when a wide-ranging investigation is conducted due to the
large volume of data for processing.

In this paper, we propose a computer-aided input system for pairwise comparison (CAISPC) which
aids DMs to modify their judgments dynamically in order to improve consistency. It also simplifies
data processing,.

2 PCM and Its Consistency

The PCM A4, A = {a;;}, is interpreted as follows: every element shows the relative contribution
of the ith factor as compared to the jth factor, i.e, aiy; = wifw;, 1 £i < n, 1 < j < n,where w;,

1
i=1,2,...,n, represents the weight of factor i. The PCM has characteristics of a;; = 1 and a;; = P
7%
i,7=1, 2, ---, n. Saaty has developed the consistency index (CI) as a measure of the consistency of
pairwise comparison matrix.
O = Jmez =1 (1)
n—1

where, A is the principal eigenvalue of A.

The assumption is that the greater the departure from consistency, the more randomly chosen the
DM’s entries are in the pairwise comparison matrix. By simulating random reciprocal matrices of
different orders, the average consistency indices, known as the random index (RI), can be obtained.
The ratio of the CI to the RI for the same order matrix is called the consistency ratio (CR).

CcI
CR = 27 (2}

A consistency ratio of 0.10 or less is considered acceptable {2] [3].
If A =mn, CI =0, then the DM’s judgment is called tofal consistency. In this case, the following
equation must be satisfied.

a ] L)
ai; = aﬁ’ (3)
ki

where k < i, and 4,7 < n.
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3 The CAISPC System

The principles of the CAISPC are as following;:

o The nth order PCM is consistent, when and only when its (n— 1)th order sub-matrix is consistent. ( - )
e To ensure the nth order PCM is consistent, the following equation mnust be satisfied:

akj
la‘lj akil € ( )

where k < 7, and 4,7 < n, € is a small enough positive decimal.
e First judgment first priority.

The CAISPC is composed of five parts:

(1) dialogue;

(2) deduction;

(3) data management;
(4) dictionary;

(5) rule base.

Part (1) provides a flexible interface between DM and the system. The DM can input his or her
judgments conveniently with it,’and also can get the feedback from the system whether the judgments
made before are consistent or not. According to the feedback DM can modify the judgments with the
dialogue interface. People generally find it difficult to recall their previous input, especially with a large
criteria. Feedback can give the DM the necessary information for doing further decisions or modifying
previous judgments. Part (2) deducts the consistency of every sub-matrix of the PCM constructed
from DM'’s input according to given rules. Results return to the DM via the dialogue interface. In
part (3), raw data, constucted PCM, CI, CR, maximum eigenvalue of the PCM and the corresponding
eigenvector are stored in the file system. The file can later be accessed to do further analysis such as O
cluster analysis. The content of part (4) includes average CI and some other coefficients. Part (5) is
made up of consistency deduction rules.

4 Discussion

The consistency rate of investigation results can be improved by CAISPC system. As the PCM
is constructed automatically according to DM’s judgment in the system, data processing can also be
simplified.
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