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NEW MODEL FOR SUBJECTIVE HAPINESSES 
DETERMINATION BASED ON THE FUZZY 

SETS TEHORY AND STATISTIC 
 

Abstract: In this paper, model for determination of variables 
of priorites which have influence on subjective hapinesses is 
proposed. The fuzzy comparison pair-wise matrix of the 
relative importance of variables is constructed. According to 
calculated correlation coefficients slassification variables 
influencing the level of subjective happiness are determined. 
By applying method, the priority of the slassification variables 
is obtaines. The proposed algorithm is illustrated by example 
with real life data. 
Keywords: subjective hapinesses, FAHP, correlation 
coefficients, ABC classification 

 
1. INTRODUCTION 
 
In the literature, large number of papers, 

which are defined on the basis of questionnaires 
that may be used to determine the degree of 
subjective happiness, may be found [1,2].  

In (Kashadan, 2004) [1] were defined 
variables that affect the happiness of the 
individual. Linely et al (2009) [2] suggest that 
individual satisfaction and psychological 
satisfaction are the two parameters that affect 
the level of subjective happiness. These 
components are hierarchicaly structured. By 
applying factor analysis the degree of influence 
is determined for each variable to the overall 
happiness of the individual. Thus, for example 
the greatest impacts on individual satisfaction 
have negative emotions (0.82), and on 
psychological satisfaction a continuous 
development of the individual has the greatest 
impact (0.84). It should be noted that the 
individual satisfaction and psychological 
satisfaction are two independent factors by 
assumption. By applying techniques of factor 
analysis it is obtained that there is a high degree 
of dependence between thiss two factors. On 
the tested samples its value is 0.76. 

In this paper, it is assumed that the level 
subjetivne happiness can be determined by 
using questionnaire as defined in [1]. 

For the degrees of agreement or 
disagreement with the offered statements within 
the experiment, each participant can express its 
opinion by using the terms defined with scale 
measures (1-6). 

 
 
Research goal can be defined as precisely 
determining the value of subjective happiness 
and determining the partial correlation 
coefficient of each considered variables and 
values of subjective happiness. It is believed 
that all the defined variables do not have the 
same relative importance for discussed 
problem. Weight is variable determined by 
using FAHP [3]. 

The value of subjective happiness is 
determined as the mean value-weighted 
normalized values variables. Correlation 
coefficients of variables and the value of 
subjective happiness are determined by 
application of IBM SPSS software. Priorities of 
management initiatives to be taken by personal 
managers, in order to increase the level of 
subjective happiness, corresponds to the values 
of correlations coefficients. In other words, the 
priority of management initiative is determined 
in an exact manner, which allows achieving the 
desired result with less effort and resources. 

The paper is organized as follows: an 
literature overview is given in the section 2. 
The methodologies used in the work are given 
in the third section. In Section 4 is presented 
proposed algorithm of the research. In Section 
5 an example is given which illustrates the 
developed method. In the case of using data 
obtained from advance of a particular sample. 
The conclusions are shown in Section 6.  
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2. LITERATURE REVIEW 
 
In general, it is reasonable to assume that 

the relative importance of the variables is not 
equal. Experts define groups. Each group 
contains some of the variables defined in [1]. It 
is assumed that the closer to the human way of 
thinking is that if experts state their views on 
the relative importance of the group of 
variables by previously defined linguistic 
statements. The number and type of linguistic 
expressions is defined by a team of experts, 
depending on the type and size of the problem 
under consideration. Linguistic expressions are 
modeled using the theory of fuzzy sets [4]. The 
theory of fuzzy sets supports the human way of 
thinking in the use of approximate information 
and uncertainty in the decision making process. 
All linguistic expressions are modeled by 
triangular fuzzy numbers (TFN) because they 
do not require complex mathematical 
calculations and on the other side the accuracy 
of the results is quite satisfactory. According to 
some authors, the use of fuzzy sets of higher 
order has no significant application in the 
uncertainties modeling that exist in the real life 
problems [5]. 

The relative importance of the groups of 
variables is determined by application of the 
fuzzy comparison pairs matrix. Using AHP 
framework for the setting of the relative 
importance of the groups of variables is closer 
to the human way of thinking than using the 
direct assessment methods. It is believed that 
the experts more easily assess the importance of 
each pair of groups of variables than to observe 
all variables simultaneously. Determining the 
value of the elements of this matrix is raised as 
a problem of fuzzy group decision-making [6-
8]. 

In papers [6,7] the method of fuzzy mean 
values is applied. as the operator for the 
aggregation of individual opinions in a group 
consensus. Method of fuzzy mean values may 
be applied on the assumption that all experts 
have the same importance in the observed 
problem of decision making. Tadic et al (2011) 
developed a method for the aggregation of 
individual assessments. In Aleksić et al. (2013) 
[8] Fazzy Ordered Weighted Operator (FOWA) 
was used ([9]) as operator for aggregation. 
Normalized vector weight variables is obtained 
by applying the concept of extended analysis 
(Chang, 1996), and it is not the fuzzy number 
[10,11]. 

Variable values can generally be precise 
numbers or linguistic expressions. As variables 
can be of a benefit or cost type, it is necessary 
to normalize them. Normalized values of 
variables belong to the range [0-1] and they are 
comparable. Various methods of normalization, 
which is widely used in the literature. 

In this paper aggregation of experts 
estimates was carried out by using the method 
of fuzzy mean value. Treatment of uncertainty 
in fuzzy matrix comparing the relative 
importance of total factor group of variables 
was performed by FAHP developed in [3]. The 
values of variables are described on a scale rate 
of 1 to 6. A value of 1 represents absolutely no 
agreement, and value of 6 absolute agreement 
with certain statement. In this paper, the 
method of the vector normalization has been 
applied as in [10]. Weighted normalized values 
are calculated as the product of weight and 
normal variables values. The level of subjective 
happiness is obtained as the average value-
weighted normalized values of all variables. 
The regression model was constructed in IBM 
SPSS. The independent variables in the 
regression model were weighted normalized 
values of variables defined in the questionnaire. 
The dependent variable is the level of 
subjective happiness. Applying IBM SPSS 
partial correlation coefficients of independent 
variables were obtained. By applying the ABC 
method all the variables are classified 
respecting the calculated values of partial 
correlation coefficients. According to obtained 
rank, the management team of the business 
system can determine the priority of 
management initiatives to be taken in order to 
increase the level of subjective happiness. 
 
3. MODELING OF UNCERTAINTIES 
 

In this Section, the modeling procedure 
that exist in the developed model is described.  
 
3.1 Mathematical problem setting  

 
The number and types of variables that 

affect the level of subjective happiness is 
defined according to [1]. Variables are 
represented by set of indexes =
{1,… , , … , }. The total number of variable is 
indicated as I, i is the index for specific 
variable. Variables do not have the same 
racter a importance. A team of experts divided 
all variables in the groups. Experts are formally 
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represent a set of index = {1,… , ,… , }. 
Index of experts is presented as e. The total 
number of experts is marked as E. Formally, a 
group of variables can be presented with a set 
= {1,… , , … , . The index for the group is g 

and the total number of groups is labeled as G. 
The relative importance of the variable groups 
is not equal. 

The assumption is introduced that the 
relative importance is evaluated by the experts. 
Aggregation of experts assessment was carried 
out by using the method of fuzzy mean value. 
AHP framework is used for assessment of the 
relative importance of the variables groups. 
Experts expressed their estimated using 
predefined linguistic expressions modeled by 
TFN. Weight of each group criterion is 
calculated using the procedure defined in [3]. In 
this way, the weight of variables groups is 
described with precise numbers. It can be 
considered that the weight of variables within a 
group is equal to the weight of group. Values of 
variables are evaluated on a measuring scale 
that is defined in the paper [1]. 

Weighted normalized value of each 
variable on the individual level is calculated as 
the product of a normalized variable value and 
its weight. The level of subjective happiness is 
calculated as the mean of the weighted 
normalized values of all defined variables. Let 
weighted normalized values of variables 
present independent variable in the defined 
model based on regression analysis. Dependent 
variable values present subjective happiness. 
By applying IBM SPSS partial correlation 
coefficients are calculated. Variables are 
classified using the ABC method which is often 
used in various management problems. In this 
case, the classification criterion is defined as a 
partial correlations factor. By analysing the 
results which are obtained by application of the 
ABC method, variables which have the greatest 
impact on the level of subjective happiness are 
determined, on a population that is considered 
in the experiment. 

Based on the obtained results management 
team of business system can take appropriate 
timely measures, which should lead to 
increasement of subjective happiness values. 

 
3.2 Modeling the relative importance 

 
All groups usually do not have the same 

relative important. It can be considered that the 
importance of each group of questions is not 

changed during a particular period. In this 
paper, the assumption that the relative 
importance of each group of variables is 
specified by using the relative fuzzy matrix 
importance was introduced, because this way of 
assessment is closer to the human way of 
thinking. A team of experts expresed their 
estimates on the relative importance of each 
group of variables by using predefined 
linguistic expressions. 

In this paper, the fuzzy estimation of each 
expert is described by linguistic statements that 
are modeled with TFN: =
( ; ; , ; , ; , ) with the lower and upper 
bounds ;, ; respecitvlly, and modal value 

;. The values in the domain of TFN are 
defined as the set of real numbers belonging to 
the interval [1-5]. Value 1 means that the 
groupof questions g and gropu of variables g’ 
have the ane relative importance.  

Value 5 means that the relative importance 
of group of questions g has an extremely larger 
relative importance than the grop of variables g’ 
, = 1,… , ; ≠ . 

In this paper, the following linguistic 
statements were used: 

 low importance - = ( ; 1,1,5), 
 midle importance - = ( ; 1,3,5), 
 high importance - = ( ; 1,5,5). 
If the group of variables in comparation 

to the gropu g has the higher relative 
importance, than in fuzzy pairs matrix this 
situation may be described with TFN: 

= ( ) ( ;
;
,

;
,

;
, ). 

If any group of variables to any other 
group of variables has the same relative 
importance then fuzzy pairs matrix element 
comparing the relative importance of the 
groups of variables is presented with value 1 as 
TFN (1,1,1). 

 
3.3 Modeling of the values of variables 

 
The values of the parameters are 

determined on the individual level and they are 
based on an individual estimation. Individuals 
express the degree of agreement/disagreement 
with the linguistic expressions offered in the 
questionnaire by predefined linguistic 
expression. The number and type of linguistic 
expressions are determined by decision makers. 
In this paper used six linguistic expressions 
were used as in [1]: 
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 strongly disagree: 1, 
 moderately disagree: 2, 
 slitly disagree: 3, 
 slitly agree: 4, 
 moderately agree: 5, and 
 strongly agree 6. 
 

4. PROPOSED ALGORITHM 
 
The algorithm developed in this paper can 

be realized through the following steps: 
Step 1. Calculate aggregate value of 

experts assessment for each variable: 

=
1
∙ , = 1,… , ; = 1,… ,  

Step 2. By application of AHP the weights 
of a group of variables are determine. 

Step 3. Perform normalization of variables 
by using the normalization vector (Pomerol & 
Barba-Romeo, 2000): 

=
∑ ( )

, i= 1,…, I. 

Step 4. Determine aggravated normalized 
value at the individual level:  

= ∙ , = 1,… , ; = 1,… , . 
Step 5. Calculate the value of subjective 

happiness:  

=
1

 

Step 6. Applying IBM SPSS to determine 
partial correlation coefficients, respecting the 
whole sample. 

Step 7. Sorting variables in monotonous 
descending order according to the values of 
correlation coefficients. 

Step 8. Application of ABC classification. 
Calculate the relative value and the cumulative 
value of classification criteria. On about 80% of 
the cumulative value of classification criteria 
are variables which belong to the group A. The 
remaining 15% variables are belonging to the 
group B and all other variables are belonging to 
the group C. 

 
5. CASE STUDY 

 
The case study involved the students of 

master studies that do not have more than 25 
years. All students simultaneously filled in 
questionnaire comprised of 29 predefined 
statements. Time to fill out the questionnaire 
was already pre-defined. 

The relative importance of the groups of 
variables is seted by using the fuzzy pairs 
comparison matrix: 

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

, ,
1 1

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

, 1,
1

(1,1,1)
1

, (1,1,1)

(1,1,1)

 

 
A method for determining of the 

aggregated relative importance is illustrated in 
the case of the determination of the aggregate 
relative importance of the second and third 
group of variables (Step 1 of the developed 
algorithm): 

 
1
3
∙ (1,1,1) +

1

1
+

1

2
= 

1
3
∙ (1,1,1) + (0.2,1,1)+ (0.2,0.333,1) = 

(0.47,0.78,1) 
In a similar manner the all elements of the 

fuzzy matrix relative importance of groups of 
variables are counted. By applying FAHP (Step 
2 of the developed algorithm) weights of the 
groups are deterimned. Weight for the group 1 
(i = 2, i = 13, i = 22) is 0.16. Weight of secon 
group (i = 6, i = 9, i = 19, i = 20 and i = 25), is 
0.19. Weight of third group of variables (i = 1, i 
= 3, i = 4, i = 5, i = 11, and = 12, i = 14, i = 15, 
i = 16, i = 17, i = 21, i = 23, i = 26, i = 27, i = 
28), is 0,24. Fourth group of variables (i = 7, 10 
= i, i = 18, i = 24) has the highest weight to be 
0.4. 

By application of the proposed algorithm 
(Step 3 to Step 6) the values of the partial 
correlation coefficient are obtained, and shown 
in Table 1. 

Sorting of the variables was performed 
according to the criteria defined as partial 
correlation coefficient (analogous to Step 7 to 
Step 8 of the developed algorithm). Table 2 
shows the classification variables. 

On the basis of the classification (see 
Table 2), it can be concluded that i = 23 has no 
impact on the level of subjective happiness on a 
group of people who have less than 25 years 
and who are at the master studies. Variables i = 
4, i = 29, i = 27 have negative correlation which 
indicates that they have negative affect on the 
level of subjective happiness. Based on these 
results the conclusion that considered variables 
don’t need to be considered when determining 
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the level of subjective happiness of students at 
master studies in a country that is in transition 
can be drawn. The variables i = 2, i = 13, i = 1, 
i = 14, i = 19, i = 5, and i = 20 have very little 
influence on the level of subjective happiness 
on the baisi of the observed sample. It could be 
said that this variables are not necessary to be 
considered when solving this problem. Medium 
impacts on the subjective happiness have 
variables which are marked as: i = 16, i = 3, i = 
6, and i = 10. Variables that need to be 
considered and improved in the problem of 
determining and improving the level of 
subjective happiness are: i = 12, i = 25, i = 9, i 
= 21, i = 26, i = 18, i = 22, and = 15, i = 8, and i 
= 11. 

Based on the obtained results we can 
optimize the questionnaire. Also, the sequence 
of measures that should be implemented in 
order to increase subjective happiness should 
correspond to the obtained rank. First, improve 
the variables of group A that have the greatest 
impact on the value of subjective happiness. In 
this way optimize the resources that are 
necessary to realize the strategy improvements. 
On the other hand, the desired level of 
subjective happiness is reached quickly, which 
is one of the objectives of the management 
team which implements the improvement 
strategy. 

 
6. CONCLUSION 

 
In this paper, we proposed a model to 

determine the extent of influence of each 
variable on the level of subjective happiness. In 
this paper it is assumed that the weight 
variables do not have the same weight. Experts 

define groups of variables based on their 
knowledge and experience. Experts estimate of 
their relative importance expressed by a group 
of variables with predefined linguistic 
expressions which are modeled TFB. It was 
used FAHP framework for the determination of 
the relative importance of the group of 
variables. The elements of this phase matrix 
pairs comparisons are made on the basis of the 
estimates of experts. Aggregation of expert 
opinions obtained by applying the method 
stages the mean. The weight of each variable 
group is determined by your change FAHP 
method (analog [3]). It is believed that the 
variables have the weight and the group to 
which they belong. 

Normalization values of variables were 
determined by using the method of 
normalization vector. 

Subjective happiness level is calculated as 
the average value-weighted normalized values 
of variables. By appling IBM SPSS values of 
partial correlation coefficients of variables were 
obtained. 

By using ABC classification methods 
variable that have the greatest impact on the 
level of subjective happiness are defined. New 
model to determine the overall happiness index 
was developed. 

As the main contribution of this paper 
determining the variables that have the greatest 
impact on the level of subjective happiness can 
be marked. Business system's management 
teams (in this case the university) may define 
and implement one of the fastest-management 
initiatives that can lead to increasement of the 
levels of subjective happiness of students which 
are at the master studies. 
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