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A NEW STATISTICAL APPROACH IN 
DETERMINING THE LAVEL OF HAPPINESS 
WITH RESPECT TO ECONOMIC FACTORS 

 
Abstract: In this paper, the ABC classification of possible 
locations for ELV dismantling centers in the presence of 
uncertainties is considered. The proposed ABC classification 
algorithm is based on Pareto analysis. The uncertain criteria 
values are described by linguistic expressions specified by 
waste management. They are modelled using fuzzy sets. 
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1. INTRODUCTION 

 
The term happiness can be defined in 

different ways. For example, according to 
Aristotle, happiness depends on ourselves. Kant 
believes that it is not God's will to be happy, 
but to bring joy to others. Like swimming, 
reading, writing, or playing golf, happiness can 
be learned. In contemporary literature the term 
happiness is interpreted in different ways, in the 
broadest sense means that makes life good 
([1,2]). In the literature happiness are often 
used as a synonym for the term well-being and 
quality of life, in which applies equally to 
individual and social well-being [3]. Happiness 
is usually defined on the basis of empirical 
research-consumption directly assessed their 
happiness, and balance that exists between the 
positive and negative impacts on the bottom of 
their happiness over a longer period of time [4]. 
Assessment of happiness of the individual, 
which is based on the use of this definition has 
many drawbacks. One of the main 
disadvantages is that the happiness of the 
individual is defined exclusively on his report. 
In papers ([5,6]) are defined the term current 
level of happiness. They define happiness as a 
phenomenon that is not related to the daily 
level but for a longer period of time (at least 2, 
6 or 12 months). Use of different statistical 
methods (analogy, [3]) showed that happiness 
can be seen as a change of positive and 
negative phase which challenges fluctuating 
happiness. In other words, the individual's 
happiness depends not only on his personality 

but also on the circumstances. The experiment 
in [8] has shown that happiness at the 
individual level can vary not only over a long 
period, but also during the day. The literature 
can be found a large number of works which 
used different questionnaires and different scale 
by which it is estimated fortune on the 
individual level using ([7,9]). Research can be 
defined as an exact determination of the 
correlation between economic factors and 
parameters of happiness. The obtained result 
should ensure that managers of quality in the 
education system will take appropriate 
management initiatives that should lead to an 
increase in the quality of life of students which 
further promotes the sustainable development 
of the university over time. The paper is 
organized as follows: in the second header data 
item is the problem. In Section 3 of the 
proposed algorithm is shown. In Section 4 
provides an example that illustrates the 
developed method. In the case of using data 
obtained from a predetermined pattern. 
Conclusions are presented in Section 5. 

 
2. PROBLEM STATEMENT 
 

The problem of determining the level of 
happiness at the individual level is shown in 
this Section. The considered problem is 
complex and could be realized throught several 
steps. 

Step 1 Variables are defined happiness 
according to [5] as shown in Table 1.  
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Table 1- Hapiness variable and their 
characteristics 
I do not feel particularly 
pleased with how I feel 
at the moment  

Self-acceptance 

I am intensely interested 
for other people  

Social domain 

I feel that in my life I can 
be useful 

 

I have warm feelings 
towards almost everyone 

Goodness 

I rarely wake up rested   
I'm not very optimistic 
about the future 

Self-acceptance 

 I think that most of 
things are fun 

Control 

I'm always active  Sense of 
purpose 

Life is beautiful Social domain 
I do not think that world 
Is good palce 

 

I always laugh Humor 
I am satisfied in my life  
I do not think that I m 
attractive 

Self-respect 

There is a difference in 
what I would like / not to 
do and what I did 

Fear respect 

I am very happy  
I find the beauty in some 
things 

 

I always act positively on 
other people 

Pleasant 

I have will and time to 
do everything what I 
want 

 

I feel I do not have the 
necessary control over 
my life 

Autonomy 

I feel that I can not do 
anything 

self-efficacy 

I feel completely 
mentally stable 

 

I often experience the joy 
and excitement 

 

I do not make easy 
decisions  

 

I do not see a special 
meaning and purpose of 
my life 

Sense of 
purpose 

I fell that I have lots of 
energy 

Sense of 
purpose 

I have good nfluence on 
events 

Autonomy 

I do not hang around that 
other people 

Fun 

I do not feel particularly 
healthy  

Acceptance of 
own personality 

 I do not have a 
particularly good 
memories from the past  

 

 
Formally, these variables can be presented 

a set of indices ζ = {1, ..., i, ..., I}. T is 
deignated as I. The index is referred to as the 
variable I, i=1….I 

Step 2. Relative importance of variables is 
generally different. In this manuscript, variable 
of happiness are grouped according to estimates 
of expert team. Formaly, happiness variable are 
grouped into different groups G which can be 
presented by a set of indices. The index of 
happiness valiable group is g, g = 1, .., G 

Step 3. Expert team presents a set of 
indices ɛ={1,…,e,…,E}. The total number of 
experts designated as E ie, e = 1, .., E is the 
index for the decision maker.Policy makers 
expressed their estimates using linguistic 
expressions. It is believed that the human way 
of thinking closer to decision makers express 
their views in linguistic statements than to have 
them mapped to a set of real 
line. Quantitatively, description of the linguistic 
evidence may very well be executed by using 
fuzzy sets theory [10]. In the literature, the 
different kind of uncertainties are modeled by 
triangular fuzzy numbers (TFNs). The 
triangular membership is functioning in a 
sufficiently good way to present uncertainty 
and imprecision considered variables on the 
other hand does not require complicated 
mathematical operations. Domains of TFNs are 
defined on the different measurement scales. 
There are no rules or recommendations on how 
to determine the domain. Normally, the domain 
of TFNs are defined on the real line into 
intervals 1-5 and 1-9. A value of 1 indicates the 
minimum amount of treated uncertainty. Upper 
value of intervals considered maximum value 
of treated uncertainties. Number of linguistic 
expressions for describing of uncertainties is 
determined by expert team.  

Step 4. The relative importance of groups 
of happiness variable is generally different. 
Assessment of the relative importance of 
variable is treated based on AHP framework 
[11]. It is assumed that it is easier and easier to 
assess the relative importance of each pair of 
groups of variables happiness than to be used 
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for direct assessment methods. Determination 
of the elements of fuzzy pair-wise matrix of the 
relative importance of happiness variable 
groups is stated as fuzzy group decision making 
task. The aggregated values of this matrix is 
given by using fuzzy averaging method. The 
weights vector is calculated by using the 
method which is developed in [12]. 

In this paper, the linguistic expressions for 
describing the relative importance of happiness 
variable groups are: very low importance-, low 
importance-, medium importance-, high 
importance-, and very high importance-. 
Domains of these TFNs are defined on a scale 
measures 1-5. A value of 1, and the value of 5 
indicates that happiness variable has the lowest, 
or the highest relative importance, respectively 

Step 5. The values of the variables of 
happiness are determined on an individual 
level. Each individual expresses their 
assessment by one of the six predefined 
linguistic expressions which are modeled TFNs 
(analog [13,14]). 

The value of variable happiness can be 
described using six pre-defined linguistic terms 
(by analogy [15]) Domain TFNs of these are 
defined in the Saaty scale measures [11]. The 
value of 1 and a value of 9 indicates the highest 
or the lowest of agreement with the evidence 
offered. 

These TFNs are presented: 
I do not agree: V = y; 1,1,2.5  
Moderately disagree: V = y; 1.5,3,4.5  
Goods disagree: V = y; 3,4.5,6  
Slightly agree: V = y; 5,6.5,8  
Moderately agree: V = y, 6, 7.5, 9  
Totally agree: V = y; 7.5,9,9  
Step 6. Changeover happiness can be 

benefit type and cost type. by using linear 
normalization procedure [16], this variable is 
transponder into TFNs which belong to the 
domain interval 0-1 A value of 0, and a value 
of 1 indicates that the variable has the least 
fortunate, and the maximum value, 
respectively. In this way, the value of variable 
happiness become comparable. 

Step 7. Harsh normalized value of each 
variable is calculated as a normalized value and 
weight. According to the rules of arithmetic 
stage [10], this value is also described TFN.The 
value of each group of variable happiness are 
calculated as a weighted mean of the 
normalized happiness variables values that 
belong to the considered group. 

 Step 8. The economic factors are 

presented by set of indices  F,...,f,..,1 . The 
total number of these economic factors is 
denoted as F and f, f=1,..,F is index of 
considered of economic factor. The considered 
economic factors are complex and they can be 
divided into sub-factors. The values of these 
sub-factors are assessed at the individual level. 
The values of these sub-factors can be mapped 
into common measurement scale [11]. The 
overall value of each considered economic 
factor is calculated by using the averaging 
method. It can be mentioned that economic 
sub-factor can be benefit type and cost type. 
Since, the normalization of these sub-factors is 
realized by using the linear normalization 
method, so that [17]. 

Step 9. Applying SSPC method correlation 
between each group happiness variables and 
each group of economic factors is determinated. 
 
3. THE PROPOSED ALGORITHM 

 
Proposed algorithm is developed thru 

following steps. 
 
Step 1. Determine the phase of evaluating 

the relative importance of each pair of variables 
happiness: 
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Step 2. Calculate the aggregate value of 

the elements of the matrix phase pairs 
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Step 3. Using the method developed in 

determine vector of the weight of each group of 
parameters luck. 

 
Step 4. Transform all linguistic values of 

variables that are estimated fortune on the 
individual level: 

(a) For benefit type of variables 
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    (b) For cost type variables  
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Step 5. Calculate aggravated normalized 

value of each treatment variable happiness i, 
i=1,..,I:  
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Step 6.Calculate aggravated normalized 

value of the variable fortune on the individual 
level: 
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Step 7. Determinate representative scalar 

ТFB GgPphh pgpg ,..,1;,..,1,,
~

 by using 

moment method [10]. 
 
Step 8. Assess the value of economic 

factors affecting the quality of life 
P,..,1p,d p 

  
 
Step 9. By applying SPSS determine the 

correlation coefficients between each group of 
variables happiness, g=1,..,G and every group 
of economic factors d, DdGgcgd ,.,1;,..,1,   

 
4. CASE STUDY 

 
In this paper, the developed model is 

tested on 100 students randomly selected 
without repeating. Students are on level of 
master studies so that it can be considered that 
the sample is representative. 

Group variable happiness were determined 
by expert team. Variable fortune belonging to 

the first group, (g = 1) and i = 2, i = 13, and = 
22. Other group (g = 2) consists of the 
following variables Luck: i = 6, i=9, i = 19, i = 
20 and i = 25The third group of variables 
happiness of (d=3) belonging to the variable 
i=1, i=3, i=4, i=5,i=8,i=11,i=12, 
i=14,i=16,i=17,i=21,i=23,i=26,i=27,i=28 ,i=29 
.The fourth group of variables luck (g = 4) 
belonging to i = 7, 10 = i, i = 18, i = 24. 
Relative importance of variable happiness 
given by the stage using matrix comparison of 
pairs (Step 1 of the proposed algorithm): 
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The aggregate value of the relative 

importance of the second set of variables luck 
to the third group considered size is obtained 
using the proposed algorithm (Step 2).  

        1,78.0,47.01,33.0,2.01,1,2.01,1,1
3
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W23
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Phase Matrix the relative importance of 

happiness is a group of variables: 
 

       
       
       
        


















1,1,113.2,1,15,82.1,15,5,1

1,1,47.01,1,113.2,28.1,15,45.3,1

1,55.0,2.01,78.0,47.01,1,12.1,1,1

1,2.0,2.01,29.0,2.01,1,83.01,1,1

 
The application of algorithm (step3) of the 

vetor weight of each group of variable 
happiness of each variable group is obtained: 

S = 2.23, 2.49, 4 ∙
1
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,

1
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The normalized weights vector of each 
group of variable happiness: 

W= (0.16, 0.19, 0.24, 0.4) 
By using the proposed Algorithm (Step 4 

to Step 8) the weighted normalized values of 
happiness variable at the individual level are 
calculated.  

The application of (Step 9 of the 
developed algorithm) compute correlation 
coefficient 

Correlations between groups of variables 
lucky I economic factors is obtained by using 
SPSS is displayed (Figure 1). 

 

 
Figure 1 - Correlation coefficients between the 
first group of happiness and economic factor 
variables 
 

 
Figure 2 Correlation coefficients between the 
second group of happiness and economic factor 
variables 

 

 
Figure 3 - Correlation coefficients between the 
third group of happiness and economic factor 
variables 
 

 
Figure 4 - Correlation coefficients between the 
4th group of happiness and economic factor 
variables 

 
The degree of correlation between the first 

group variable of happiness and the third group 
of economic factors amounted to 0.278, which 
shows that income students greatly affect their 
happiness. In the second group of variables 
happiness results obtained for the correlation 
coefficient of 0.299-with the first group of 
economic factors is negative. The correlation 
coefficient of the same group of variables luck 
with another group of economic factors is 0.182 
which shows us again that this group of 
economic factors affecting the second group of 
variables happiness. In the third group of 
variables of happiness has been shown that the 
first group of economic factors with a 
correlation coefficient of -0.2 has a negative 
impact on this group of variable of happiness. 
In fourth group variable of happiness has been 
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shown that the first three groups of economic 
factors with retrospective coefficients 
correlation: 0.176, 0.291 and 0.182 have a 
significant impact on this group happiness 
variable. Comprehensively taking into account 
all groups of variables happiness and all the 
economic factors resulting correlation 
coefficient of -0.2, showing and what was to be 
expected that the economic factor and has a 
great influence on happiness into consideration 
the target group, which agrees with the results 
of research. 

 
5. CONCLUSION 
 

In this study, we developed a new model 
for the assessment of happiness depending on 
economic factors The value of happiness at the 
individual level can be determined respecting 
many happiness variables The relative 
importance of these variables and their values 
are described by pre-defined linguistic terms 
which are modeled by TFNs. The value of the 
heart at the individual level should be 
calculated by using the procedure which is 

proposed in this paper. The economic factors 
affecting the level of happiness were divided 
into several groups. It is assumed that the value 
of each group is determined by economic 
factors beyond their key indicators. Valuation 
of each key indicator is based on an assessment 
of each participant of the experiment. They 
mapped their estimates on a standard scale of 
rate. The value of each group of economic 
factors are calculated as the mean value of the 
estimated value of the key indicators for each 
group, separately. By applying statistical 
software SSPC is determined by the value of 
the coefficient of correlation between levels of 
happiness and each group of economic factors.  

The developed model has some limitations 
when you take into account that the sample was 
considered only the student population master 
studies, and that the groups of variables 
determined on the basis of an assessment team 
of experts. The advantage of this model is that 
it can be changed and all the changes can 
quickly and easily be incorporated into a 
model. 
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