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Preliminary study of the second order Analytic Hierarchy Process

based on Taylor expansion

ZHAO Wei-tao” ,  YIN Fu-ping. HU Dong-chao
(Faculty of Aerospace Engineering,Shenyang Aerospace University,Shenyang 110136, China)

Abstract: The classical AHP (Analytic Hierarchy Process) is often used to evaluate the effectiveness or
capability of weapons and equipment. However, the classical AHP adopts a linear weighted model, that
is,the bottom-level index efficiency can be weighted linearly to get the top-level index efficiency, which
often introduces large evaluation errors to the nonlinear system and tends to produce decision-making
errors. In order to solve this problem, a second-order weighted model based on Taylor expansion is
presented,which takes the efficiency value of the underlying index at 1/2 as the expansion point. For the
linear system,the second-order weighted model can be reduced to the classical linear weighted model.
The mathematical expression of the second-order AHP is derived., the efficiency evaluation steps of the
second-order AHP are given, and the basic framework of the second-order AHP is constructed. The
numerical examples show that the evaluation result of the second order AHP are closer to the analytic
solution than that of the classical AHP,and the probability of making a decision error is far less than
that of the classical AHP.

Key words: effectiveness evaluation; AHP;second order model; Taylor expansion
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