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Abstract. In the Analytic Hierarchy Process (AHP), pairwise comparisons are used 

to quantify the relative importance of the elements, i.e. the criteria and/or alternatives. 

Fuzzy elements are appropriate whenever the decision maker is uncertain about the 

value of his/her evaluation of the relative importance of the elements in question. In 

this paper, we deal with the general case when the elements of the pairwise compari-

son matrix are fuzzy subsets of an Abelian linearly ordered group (alo-group). We 

then propose some desirable properties – consistency, intensity, and coherence – of 

the fuzzy pairwise comparison matrix and we also propose indexes to measure these 

desirable properties. Based on these indexes, a new solution algorithm to find the pri-

ority vector satisfying these desirable properties can be formulated. 
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1 Introduction 

The main subproblem of the Analytic Hierarchy Process (AHP) is to calculate the priority vectors, i.e. the weights 

assigned to the elements of the hierarchy (criteria, subcriteria, and alternatives or variants), by using the infor-

mation provided in the form of a pairwise comparison matrix. Given a set of elements and corresponding pairwise 

comparison matrix, whose entries evaluate the relative importance of the elements with respect to a given criterion, 

the purpose is to calculate the priority vector characterizing the ranking of the elements. There are various methods 

for calculating the vector of weights, e.g. Saaty’s Eigenvector Method, the Geometric Mean Method, and others, 

see [3, 4].  

Fuzzy sets as the elements of the pairwise comparison matrix can be applied whenever the decision maker is not 

sure about the preference degree of his/her evaluations of the pairs in question. Such an approach is also well 

known in the Fuzzy Analytic Hierarchy Process (FAHP) originated by Thomas Saaty in [6]. Recent development 

of the problem can be found in [2]. Comparing to [4], here, we propose newly reformulated desirable properties – 

consistency, intensity, and coherence – of the priority vector and we also propose indexes to measure these desir-

able properties of the given fuzzy pairwise comparison matrix. Then, a new algorithm for deriving the priority 

vector satisfying the desirable properties can be devised. 

2 Preliminaries  

The reader can find the corresponding basic definitions, concepts and results, e.g. in [4]. Here, we summarize 

some necessary concepts. For detailed information, we refer to [5]. 
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3 Fuzzy pairwise comparison matrices, reciprocity and consistency 

 

 

4 Desirable properties of the priority vector 
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5 Measuring desirable properties of FPC matrices 
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6 Deriving priority vectors of FPC matrices with the desirable proper-

ties 

 

 

 

 

file:///C:/Pracovni/_Vypalit/12_13/VSPJ/MME_2013/Foto/College%20of%20Polytechnics%20Jihlava.docx%23


40th International Conference on Mathematical Methods in Economics 2022 

~ 7 ~ 

 

7 Conclusion  

In this paper we propose the method for deriving the priority vector consisting of six steps. With respect to natural 

logical requirements, we reformulated “desirable properties” of FPC matrix when compared with [4]. Then, an 

algorithm was proposed to obtain the priority vectors with the newly formulated properties. Such an approach is 

more natural from the DM perspectives and enables us also to extend various MCDM approaches known from the 

literature.  
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