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Abstract—This paper presents the use of the 

FAHPmethod (Fuzzy Analytic Hierarchy Process) to 

help young people choose the most appropriate activity 

sectors for their profile. This choice is based on three 

criteria: Professional interests, professional sub-interests 

and personality traits. This work is a part of a global 

context aiming to apply the Multi-criteria Decision-

Making (MCDM) methods in the vocational guidance 

according to the process schematized in Figure 3. 

 

Index Terms—FAHP, Multi-criteria Decision making, 

MCDM Methods, vocational guidance 

 

I. INTRODUCTION 

The guidance process aggregates several areas of 

expertise and uses several criteria. Various studies 

examined the demographic and personal factors, which 

may influence the choice of professional and educational 

guidance. Among the personal factors, the level of 

general ability [1], culture or cultural status [2], values 

and principles  [3], self-esteem [4]self-efficacy, interests 

[5], personality [6] are decisive factors in the choice of 

the vocational and educational guidance of pupils. The 

demographic factors involve the work of the parent [7], 

the level of study of the parents [8], ethnic origins [2], the 

socio-economic status, gender, and age of the student [1]. 

Based on what the researcher said earlier, the use of 

the MCDM methods is intuitive and applied in the 

context of various aspects. They are suitable, especially 

for the choice of a discipline, a profession, a training 

establishment and   a training course. 

This article is the logical continuation of the previous 

article Titled “Using AHP Method For educational and 

Vocational Guidance” [9], in which we applied the AHP 

procedure. In fact, the AHP method, despite its good 

reputation, was the subject of some criticism and 

extensions. We cite, for example: 

 

 in an incomplete hierarchy; more precisely, when 

all the elements of a level are not connected to all 

those of the level above the weights obtained do 

not agree with the intuition which we have of it 

[10]; 

 several authors question the hierarchical structure 

itself; 

 for a large number of alternatives and criteria to 

compare, there will be an explosion in the number 

of comparisons in pairs, which makes the method 

cumbersome and impractical 

 

These difficulties, led to the consideration of the 

uncertainty and the fuzziness with respect to the 

expression of the judgments, which led to the fuzzy 

variant of AHP (FAHP); the opposite of AHP; uses fuzzy 

numbers with triangular membership functions to 

represent judgments. 

 

II. THE FAHP PROCEDURE 

The FAHP procedure is widely used by decision-

makers in many problems [11]. It is a MCDM method 

that combines, both, the AHP procedure and the Fuzzy 

set concept [12]. 

2.1. Fuzzy set and fuzzy number concepts 

Information is the basic building block in any 

decision-making process. This is true even for the 

simplest decisions of our daily life such as choosing a 

meal, choosing a path, and making a trip, etc. However, 

incomplete or distorted information can be a disruption 

source of the decision, and it may lead to erroneous 

decisions. The types of information distortion are diverse: 

inconsistency, inaccuracy, incompleteness, and 

uncertainty. In contrast to the human being, the machine 

based on classical logic cannot be the cause of 

incomplete or inaccurate data. 
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Lotfi Zadeh introduced the fuzzy set concept in 1965 

to overcome the limitations of classical logic due to 

vagueness and fuzziness [13]. The fuzzy set concept is 

widely used in solving many problems in which decision-

makers need to process fuzzy and inaccurate data [14]and. 

Formally, a fuzzy subset A of the set X is defined by its 

membership function𝜇𝐴 defined in the interval [0, 1]: 

 

A =  {(𝒙, 𝜇𝐴(𝒙))|𝒙 X 𝜇𝐴: X  [0, 1]}      (1) 

 

Where 𝜇𝐴(𝑥)  represents the degree or membership 

value of an element x to the set A (Kraipeerapun, 2004). 

So for all x  X: 

 

μA(x) = {

 1; if and only if 𝒙 ϵ A                                           

p (0 < p < 1); if and only 𝒙 ϵ (partially) A
0; if and only if 𝒙 ∉ A                                          

 

(2) 

 

A fuzzy number 𝑀 =  {(x, μM (x)) | x X} is a special 

case of a fuzzy set where the membership function is 

subject to the following two conditions (Lima Junior, 

2014) and (Zimmermann, 2010): 

 

 normality: supμx = 1, ∀ x ∈ X 

 convexity: 

μM(γx1 + (1 − γx2) ≥
min{μM(x1), μM(x2)} , ∀ x1etx2  ∈ Aetγϵ [0,1]  

 

There are, however, several types of fuzzy numbers, 

the most common of which are triangular and trapezoidal 

fuzzy numbers [15]. In order not to weigh down our 

manuscript with all of these fuzzy numbers, we will only 

present the fuzzy numbers we will use in our application. 

Consider a triangular fuzzy number M, denoted 

 M = (l, m, u). Its membership function is defined by: 

 

𝜇𝑀(𝑥) = {

𝑥

𝑚−𝑙
−

𝑙

𝑚−𝑙
; 𝑥𝜖 [𝑙, 𝑚]

𝑥

𝑚−𝑢
− 

𝑢

𝑚−𝑢
 ; 𝑥𝜖 [𝑙, 𝑢]

0;                   𝑎𝑖𝑖𝑙𝑒𝑖𝑟𝑠

               (3) 

 

 

Fig.1.Triangular fuzzy Number 

𝑙 and 𝑢 respectively represent the smallest value, the 

largest support value of 𝑀 and m the median value of M 

such that 𝑙 ≤ 𝑚 ≤ 𝑢. 

The support of 𝑀 is the set of elements {xεR / l <x <u}. 

Clearly, if l =  m =  u, by convention, m is not a fuzzy 

number. 

2.2. FAHP analysis steeps 

A FAHP analysis approach is similar to that of the 

AHP procedure. First, it is necessary to determine the 

hierarchical structure of the problem by precisely 

determining the alternatives, the criteria and their weight, 

then to construct the corresponding judgment matrix and 

to make the necessary calculations thereafter. 

A. Construction of the Judgment Matrix 

This matrix allows the decision-makers to express the 

preferences towards the couples of criteria or by reports 

in under criteria of a criterion. These preferences 

expressed verbally at the beginning are converted into 

fuzzy numbers [16] and [17]. For example, Chang uses 

the conversion scale given in Table 1. 

Formally, a judgment matrix is defined as follows: 

 

A =

(

 
 

M11 M12 … M1m
M21 M22 … M2m
… … … …
… … … …
Mn1 Mn2 … Mnm)

 
 
= (Mij) 1≤i≤n;1≤j≤m 

                              avecMij = (lij, mij, uij)                        (4) 

Table 1. Fuzzy conversion scale 

Verbal scale 
Blurred digital 

scale 

Reciprocal fuzzy 

digital scale 

Equality perfectly (1, 1, 1) (1, 1, 1) 

Almost equal 

importance 
(1/2, 1, 3/2) (2/3, 1, 2) 

A little more 

important 
(1, 3/2, 2) (1/2, 2/3, 1) 

Most important (3/2, 2, 5/2) (2/5, 1/2, 2/3) 

Strongly more 

important 
(2, 5/2, 3) (1/3, 2/5, 1/2) 

Very strongly more 

important 
(5/2, 3, 7/2) (2/7, 1/3, 2/5) 

B. Determination of the values of the fuzzy synthetic 

intervals 

The values of the fuzzy synthetic intervals are given by 

the formula: 

 

𝑆𝑖 = ∑ 𝑚𝑖𝑗
𝑚
𝑗=1 [∑ ∑ 𝑚𝑖𝑗

𝑚
𝑗=1

𝑛
𝑖=1 ]

−1
  (5) 

With 

 
∑ ∑ Mij

m
j=1 =n

i=1

(∑ ∑ lij
m
j=1 , ∑ ∑ mij

m
j=1 , ∑ ∑ uij

m
j=1

n
i=1

n
i=1

n
i=1 ) 

∑ Mij = (∑ lij, ∑ mij, ∑ uij
m
j=1

m
j=1

m
j=1

m
j=1 ) (6) 

l m u 

M(x) 

x 
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[∑ ∑ 𝑚𝑖𝑗
𝑚

𝑗=1
𝑛
𝑖=1 ]

−1

=  

(
1

∑ ∑ 𝑢𝑖𝑗
𝑚
𝑗=1

𝑛
𝑖=1

,
1

∑ ∑ 𝑚𝑖𝑗
𝑚
𝑗=1

𝑛
𝑖=1

,
1

∑ ∑ 𝑙𝑖𝑗
𝑚
𝑗=1

𝑛
𝑖=1

) (7) 

C. Calculation of degrees of possibility of superiority 

The comparison of the values𝑺𝒊 makes it possible to 

determine and calculate the degrees of possibility. The 

calculation of the degree of possibility is given by: 

 

V(S1 ≥ S2) =  {

  1               si                    ifm1 ≥ m2; 
0              si                      ifl2 ≥ u1;

l2−u1

(m1−u1)−(m2−l2)
;       if not

    (8) 

 

 

Fig.2. Intersection between S1 and S2 

The degree of possibility for a fuzzy number to be 

greater than p fuzzy number Ms such that  

S=1, 2…p is defined by the formula  

𝑉(𝑀 ≥ 𝑀1,𝑀2,… ,𝑀𝑝) = min𝑉(𝑀 ≥ 𝑀𝑖) 𝑎𝑛𝑑 𝑖
= 1, 2, … , 𝑝 

D. Weight vector calculation W’ 

The weight vector W 'of the criteria is given by the 

formula: 

 

W′ = (d′(C1), d′(C2),… . , d′(Cn))T        (9) 

 

With:  

 

C1, C2, … . . , Cn Are the n criteria. 

 

𝑑′(𝐶𝑖) = min𝑉(𝑆𝑖 ≥ 𝑆𝑘) 𝑎𝑣𝑒𝑐𝑖 = 1, 2, … , 𝑛𝑒𝑡𝑘 ≠ 𝑖 
 

The vector Normalized weight W is then obtained by 

the formula: 

 

𝐖 = (𝐝(𝐂𝟏), 𝐝(𝐂𝟐), … . , 𝐝(𝐂𝐧))𝐓          (10) 

 

III. A PROJECT OF GUIDANCE IN FOUR PHASES 

The work proposed in this article is part of a more 

global guidance project consisting of four main phases: 

choice of sectors of activity, choice of professions, choice 

of training and choice of training path. This process is 

shown schematically in Figure 3. 

 

 

Fig.3. The Professional Project Generation Process Steps 

3.1. Choosing a business sector 

In this step, we propose to a candidate a set of activity 

sectors and possibly sub-sectors (Education and teaching, 

Medicine and Health, Nature and Environment, etc.) 

ranked in descending order of preference based on a set 

of criteria. Each professional sector may have a set of 

occupations. The table 2 presents examples of 

corresponding sectors and trades. 

 

 

 

 

 

 

Table 2. Example of the fields of activity 

Activity area Examples of Jobs 

Education and 

teaching 

Teacher, Pedagogue, Guidance Counselor 

Health and 

Medicine 

doctor, nurse, psychologist, social worker 

Nature and 

Environment 

Environmental Advisor, Gardener, Environmental 

Protection Engineer, Geologist 

Agriculture Farmer  

 

•Step 1 

Choice of business 
sector 

•Step 2 

Choice of trades 

•Step  3 

Choice of 
training 

•Step 4 

Choice of 
Training Path 

l1 m1 u1 

x 

u2 

S1 S1 

l2 m2 d 

1 

V(S1≥S2) 

0 
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3.2. Choice of a professional activity 

After choosing a sector of activity, we propose to the 

candidate a trade or possibly a business capital among 

sector trades. 

3.3. Choice of training 

In this phase, we present a training (possibly a list of 

training) judged as the best in relation to the chosen 

profession and other pedagogical and personal criteria. 

3.4. Choosing a training path 

This last step in this process identifies the best 

possible routes for a candidate considering the three 

previous steps and other criteria. 

 

IV. USING THE FAHP METHOD TO CHOOSE A BETTER 

BUSINESS SECTOR 

4.1. Presentation 

This study aims to provide a candidate with the sector 

of activity that suits them the most using the FAHP 

method. Referring to the process presented in Figure 3, 

we are in the first step. To do this, we have identified the 

criteria Professional interests of Holland translated by 

the RIASEC code, the personality traits according to the 

BIG 5 model and the professional sub-interests. 

A. Holland's professional interests 

Holland (1966) proposed a theory of "professional 

choice", distinguishing six categories of professional 

interests (Realist, Investigator, Artist, Social, 

Entrepreneur, and Conventional), corresponding to 

different personality profiles. This classification is used 

to describe people, environments and their interactions; 

it also serves to establish a typology of "vocational 

choice" which explains the "professional choice" of an 

individual. Holland has shown this typology with a 

hexagonal model defining psychological similarities and 

interactions between personality types and environments 

[18, 19, 20]. 

B. Professional sub-interests 

Professional interests alone are not enough, in fact a 

person whose dominant typology is "Realized”, for 

example, can operate in several areas of professional 

activities. However, motivation is a primary and 

determining factor in a practitioner's success and 

performance. This motivation, sometimes called "taste" 

is generally referred to in the field of guidance as 

"Professional Sub-Interests"  

C. Personality traits 

A good guidancecannot be conceived without taking 

into account the "personality" dimension as an important 

factor, or even extremely important in certain trades. 

There is currently a multitude of personality analysis 

methods in the literature review. BIG five is currently 

considered one of the most popular models of 

personality analysis [21, 22]. According to this model, 

five major areas of personality: Neuroticism, 

Extraversion, Openness, Friendliness, and 

Consciousness are used to explain individual differences 

in personality assessments. This evaluation model is 

nowadays used both for the recruitment question and for 

vocational training. 

4.2. Structuring the problem 

Figure 4 presents the hierarchical structuring of the 

criteria and sub-criteria used in this study. 

 

 
Fig.4. Hierarchical structure showing the objective, criteria and sub-criteria of the problem 
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The case study concerns individuals whose: 

 

 The RIASEC code is SAICER; 

 The personality traits according to the method  Big 

5 are Opening, Agreeability, Extraversion, 

Consciencieusite and Neuroticisme; 

 The chosen areas according to the order of its 

preferences: Education and Teaching (ET), Health 

& Medicine (HM), Agriculture (AG)  Nature & 

Environment (NE). 

 

Construction of the comparison matrices and 

determination of the criterion comparison priority vectors 

and the associated priority vector 

Table 3 presents the criteria judgment matrix (first 

level matrix) and Table 4 presents the calculations 

performed to determine the priority vector. 

Table 3. Judgment Matrix of Criteria 

 C1 C2 C2 

Professional Interests (C1) (1,1,1) (1,
3

2
, 2) (

3

2
, 2,
5

2
) 

Professional Sub-Interests (C2) (
1

2
,
2

3
, 1) (1, 1, 1) (1,

3

2
, 2) 

Personality Traits (C3) (
2

5
,
1

2
,
2

3
) (

1

2
,
2

3
, 1) (1,1,1) 

Table 4. Determination of the priority vector 

Criteria 
Fuzzy synthetic interval values (Si) Priority vector 

Lower (l) middle (m) Upper(u) d' d (normalization) 

C1 (S1) 0.29 0.46 0.70 1.00 0.56 

C2 (S2) 0.21 0.32 0.51 0.62 0.34 

C3 (S3) 0.16 0.22 0.34 0.17 0.10 

 
According to the calculations in Table 7, the most 

important criterion is "Professional interests (C1)" with a 

weight of 0.56, followed by the criterion "Professional 

sub-interests (C2)" with a weight of 0.34. 

4.3. Summary table of the comparison matrices of the 

sub-criteria 

To determine the priority vector for the sub-criteria of 

each criterion, we follow the same approach as that to 

determine the priority vector of the criteria. Table 5 

summarizes the weights of the sub-criteria. 

4.4. Study of alternatives and determination of the best 

choice 

Table 5. Local and global weights of the sub-criteria 

Criterion Professional Interests (C1) 

Sub-criterion C11 C12 C13 C14 C15 C16 

Local weight 0.00 1.8 0.98 1.07 0.17 0.00 

Overall weight 0.00 1.01 0.55 0.60 0.10 0.00 

Criterion Professional sub-interests (c2) 

Sub-criterion C21 C22 C23 C24   

Local weight 0.83 0.71 0.34 0.00   

Overall weight 0.28 0.24 0.12 0.00   

Criterion Personality traits (C3) 

Sub-criterion C31 C32 C33 C34 C35  

Local weight 0.83 0.93 0.58 0.00 0.00  

Overall weight 0.08 0.10 0.06 0.00 0.00  

 
We worked on four alternatives: Education & 

Teaching (A1), Health & Medicine (A2), Agriculture (A3) 

and Nature & Environment (A4). Table 6 summarizes the 

results of the calculations of comparisons of alternatives 

according to the different criteria and sub-criteria. 
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Table 6. The results of the calculations of comparisons of the alternatives according to the different criteria and sub-criteria 

Professional Interests (C1) 

Alternatives C11 C12 C23 C24 C25 C26 X 
sub-criteria 

(Overall weight) 
Goal weight 

A1 0.00 0.73 0.96 1.02 1.21 1.33 

X 

  

0.00 
2.00 

A2 0.00 0.88 0.96 1.02 0.72 1.33 1.01 
2.10 

A3 0.84 0.00 0.00 0.24 1.20 1.33 0.55 
0.27 

A4 0.00 0.75 0.00 0.83 1.20 1.33 0.60 
1.38 

  

      

0.10 
  

              0.00 
  

Professional Sub-Interests (C2) 

  

C21 C22 C23 C24     X 
sub-criteria 

(Overall weight) 
Goal weight 

A1 0.81 0.68 0.00 0.00 

  

x 

0.28 
0.39 

A2 0.68 0.81 0.00 0.00 

  

0.24 
0.39 

A3 0.00 0.00 0.85 0.64 

  

0.12 
0.10 

A4 0.00 0.00 0.82 0.79     0.00 
0.10 

Personality traits (C3) 

  
C31 C32 C33 c34 C35   X 

sub-criteria 

(Overall weight) 
Goal weight 

A1 1.20 0.98 0.98 0.45 0.14   

X 

0.08 
0.25 

A2 1.14 0.98 0.98 0.46 0.15 

 

0.10 
0.25 

A3 1.19 0.00 0.00 0.00 0.00 

 

0.06 
0.09 

A4 0.87 0.00 0.00 0.00 0.00 

 

0.00 
0.07 

              0.00   

 

The results of comparing the alternatives according to the three criteria are shown in Table 7. 

Table 7. Results of Alternatives Comparison 

 

Professional Interests (C1) Professional Sub-Interests (C2) Personality traits (C3) Score 

A1 2.00 0.39 0.25 2.64 

A2 2.10 0.39 0.25 2.73 

A3 0.27 0.10 0.09 0.46 

A4 
1.38 

0.10 0.07 
1.55 
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These results show that the best choice is the "Health 

and Medicine" business line with a score of 2.73, 

followed by the "Education and Teaching" sector with a 

slightly lower score (2.64). 

 

V. CONCLUSION 

In this paper, we have presented the use of the FAHP 

method in the vocational guidance, more specifically in 

the choice of the sectors of activity most appropriate to 

the profile of a candidate based on three criteria: 

Professional interests, sub- professional interests and 

personality trait. Through this work, we have just shown 

that the MCDM methods in general and the FAHP 

method in particular can be of good utility in the field of 

guidance. However, the use of these methods confronts a 

certain number of difficulties, the most important of 

which consist in the construction of the various matrices 

of the judgment of the criteria and the heaviness of the 

calculations, considering the large number of 

comparisons that one must make. 
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