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Abstract 

Classical Analytic Hierarchy Process (AHP) developed by Saaty (1980) uses a crisp scale. 
Humans are more successful in comparing criteria or alternatives using the expressions like “between 3 
and 4” or “about 3”. In the literature, many type-1 fuzzy AHP methods have been developed. The authors 
of this paper have first time developed the type-2 fuzzy AHP method to handle the uncertainty in defining 
membership functions. Personnel selection is a multi criteria problem with many conflicting main and sub 
criteria. We select the best candidate among three candidates who apply for a position in a manufacturing 
firm by using type-2 fuzzy AHP method. 

 

 
Introduction 

Personnel selection is the process used to hire individuals. Although the term can apply 
to all aspects of the process, the most common meaning focuses on the selection of workers. In 
this respect, selected prospects are separated from rejected applicants with the intention of 
choosing the person who will be the most successful and make the most valuable contributions 
to the organization. Personnel selection is a multi criteria problem with many conflicting main 
and sub criteria. Classical Analytic Hierarchy Process (AHP) developed by Saaty (1980) uses a 
crisp scale. Humans are more successful in comparing criteria or alternatives using the 
expressions like “between 3 and 5” or “about 3”. For this aim, fuzzy AHP was developed by 
some researchers in the past (Buckley, 1985; Chang, 1996; Laarhoven and Pedrycz, 1983). These 
fuzzy AHP methods are based on type-1 fuzzy sets. 

 
Type-2 fuzzy sets generalize type-1 fuzzy sets and systems so that more uncertainty can 

be handled.  While excessive arithmetic operations are needed with type-2 fuzzy sets with 
respect to type-1’s, type-2 fuzzy sets can handle the uncertainty in defining membership 
functions. In type-1 fuzzy sets, each element has degree of membership which is described with 
a membership function valued in the interval [0, 1] (Zadeh, 1965). The concept of a type-2 fuzzy 
set was introduced by Zadeh(1975) as an extension of the concept of an ordinary fuzzy set called 
a type-1 fuzzy set. Such sets are fuzzy sets whose membership grades themselves are type-1 
fuzzy sets; they are very useful in circumstances where it is difficult to determine an exact 
membership function for a fuzzy set; hence, they are useful for incorporating linguistic 
uncertainties, e.g., the words that are used in linguistic knowledge can mean different things to 
different people (Karnik and Mendel, 2001). 
 

In this paper, a multicriteria personnel selection will be made based on type-2 fuzzy AHP 
method. The considered criteria are experience, job knowledge, health, adaptability, potential, 
and age. We compare three candidates who apply for a position in a business firm. 

http://en.wikipedia.org/wiki/Membership_function_%28mathematics%29
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Type-1 Fuzzy AHP Methods 

In Table 1, we present the existing type-1 fuzzy AHP methods in the literature. 
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Operations with Type-2 FuzzySets 

A trapezoidal interval type-2 fuzzy set is illustrated as  

 

where and are type-1 fuzzy sets, are the references points of 

the interval type-2 fuzzy set , denotesthemembershipvalue of the element  in the 

upper trapezoidal membership function , 1≤j≤2, denotes the membership value of the 

element  in the lower trapezoidal membership function , 1≤j≤2, , 

, , , and 1≤i≤n. Two trapezoidal interval type-2 

fuzzy sets are given by  

)) and  

)) 

The addition operation between the trapezoidal interval type-2 fuzzy sets is defined as follows: 

   (1) 

The subtraction operation between the trapezoidal interval type-2 fuzzy sets is defined as 
follows: 

   (2) 

The multiplication operation between the trapezoidal interval type-2 fuzzy sets is defined as 
follows: 
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   (3) 

A constant is multiplied by a type-2 fuzzy set as 

follows: ; 

)) and the crisp value k is defined as follows: 

    (4) 

    (5) 

Where k > 0. 

Steps of Type-2 Fuzzy AHP 

In this section, Buckley’s type-1 fuzzy AHP method will be modified by using interval type-2 
fuzzy sets. The procedure of this fuzzy AHP method is explained as follows: 

Step 1: Fuzzy pair wise comparison matrices among all the criteria in the dimensions of the 
hierarchy system are constructed. The result of the comparisons is constructed as fuzz ypair 

wise comparison matrices  A
~

 as following;  
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where 
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The linguistic variables and their triangular and trapezoidal interval type-2 fuzzy scales which 
can be used in interval type-2 fuzzy AHP are given in Table 2. 

 

Step 2: The consistency of each fuzzy pair wise comparison matrix is examined. Assume  ijaA   

is a positive reciprocal matrix and  ijaA
~~

~~
   is a fuzzy positive reciprocal matrix. If the result of the 

comparisons of  ijaA   is consistent, then it can imply that the result of the comparisons of  ijaA
~~

~~
  

is also consistent. Inorder to check the consistency of the fuzzy pairwise comparison matrices, 
the proposed DTriT or DTraT approach is used.   

      (7) 

   (8) 

Step 3: The geometric mean of each row is calculated and then the fuzzy weights are computed 
by normalization.  

The geometricmean of each row ir
~~ is calculated as follows;  

 

Where 
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   (9) 

The fuzzy weight iw
~~ of the ith criterion is calculated as follows; 

 

where 

 

 

Step 4: The fuzzy weights and fuzzy performance scores are aggregated as follows: 

         (11) 

where   is the fuzzy utility of alternative i;  is the weight of the criterion j, and   is the 
performance score of alternative i with respect to criterion j.      

Step 5: The classical AHP method’s procedure is applied to determine the best alternative. 

Personnel Selection Using Type-2 Fuzzy AHP 

The hierarchy of the considered personnel selection problem is given in Figure 1. 
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Tables 3-8 show the epairwise comparsion matrices using linguistic evaluations. 

 

 

 

 

 

 

Using the scale given in Table 2 and applying the steps of type-2 fuzzy AHP method, the 
following results have been obtained: 

The weights obtained fromTable 3 are given in Table 9. 
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The weights obtained from Table 4 are as follows: 

 

The other sets of weights are obtained in the same way. They are given in Table 11: 

 

The final weights of the alternatives after the combination of the obtained weights above are 
given in Table 12. 

 

Candidate 1 should be selected. 

 

Conclusion 

Personnel selection is a multi criteria selection problem with many conflicting criteria 
under fuzziness. There are numerous criteria considered in the personnel selection publications. 
Among these, the most appropriate criteria for the firm should be handled. Humans are more 
successful in assigning linguistic values rather than numerical ones. The fuzzy set theory 
provides useful tools to incorporate these linguistic evaluations into a multi criteria 
methodology. We used the type-2 fuzzy AHP method developed by us to evaluate alternative 
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candidates who apply for a job. For further research, our proposed method, which is based on 
Buckley’s type-1 fuzzy AHP, may be compared with other type-2 fuzzy AHP methods, which 
may be based on Laarhoven and Pedrycz’s (1983) or Chang’s (1996) methods 
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