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Abstract: The chosen scientific article mainly scrutinizes the cases of criminality and law violations among young people as 
well as minors, which were characterized as crucial social problems.  
The study identified the main purpose of the spread of criminal cases among young people and the trend of their growth, as 
well as factors that actively influence this process. 
The criminality and delinquency among young people and minors are treated as a cybernetic system, which is justified from 
the point of view of the systematic approach envisaging a socio-economic system with special complexity, dynamism, 
emergence, and stochasticity in the paper.  
Global experience with juvenile offenders sheds light on the complex and varied needs of children in conflict with the law. 
Much of the growing literature on deviant behavior in juvenile offenders shows significant overlap between criminological, 
social, and medical research. Based on the econometric approach, multi-regression models of the dependence of criminality 
among young people on the influencing regressors of the environment were built, their qualitative characteristics were tested 
and mathematically justified that they are a suitable mechanism for optimal management and forecasting in the paper. 

Keywords: youth and minors; crime and offences; criminality and delinquency; cybernetic system; econometric modeling; 
multi-regression model. 

JEL Classification: E71; F61; H 41; K42; I12. 

Introduction 

One of the main obstacles that disrupt the formation of the young generation as decent citizens are criminality 
and delinquency among the youth and minors, which are considered social problems within society. 
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Consequently, the cases of young people's criminality have an increasing trend depicting the prognostic 
characteristic of criminality in the country. 

Youth and juvenile delinquency should be identified as a complex, dynamic and probabilistic economic-
cybernetic system open to environmental influences.  Referring to this, it will be possible to quantitatively evaluate 
the dependencies between youth criminality and the factors affecting it with the help of relationship equations and 
to build optimal management strategies. 

Delinquency and criminality among young people as a social problem. Azerbaijan is a part of the global 
world, in this respect, it is not isolated from many of the processes of the world. Unfortunately, some negative 
processes are also found in these worldly processes.  

1. Literature Review 

Juvenile and youth delinquency and delinquency issues are a constant concern throughout the civilized world 
(Rodríguez-Díaz et al. 2010). The main reason is that the young generation is the natural reserve power of the 
country's social development. On the other hand, the crimes committed by young people and the large scale of 
these crimes act as prognostic characteristics of criminality in society (Carney, M. & Buttell, F. 2003). 

In the studies of V.A. Serebryakov, A.S. Shlyapochnikov, V.K. Zvirulya, M.M. Babaev, A.B. Sakharov, A.I. 
Dolgova, O.M. Minkovsky, A.A. Gabiani, R.G. Gachechiladze, A.V. Zavarzin, G.I. Zabryansky, S.P. Luknitsky, A. 
Leps, E.M. Mazin, E.E. Raski, E.N. Dzenis, G.G. Minberg, A.Z. Januaskas, Ya.I. Gilinsky, V. Fox, E. Shur and 
other criminologists, theoretical and methodological issues of the influence of individual social factors on crime 
were considered; the existence of certain correlation dependencies between the processes of urbanization and 
migration, age-sex and socio-professional composition of the population, types of settlements, the degree of their 
population, the existing social environment and other factors, on the one hand, and crime, on the other hand, was 
established. 

Various aspects of juvenile delinquency are widely studied in both foreign and domestic sociology and 
criminology. Significant contributions to the development of this issue were made by foreign sociologists E. 
Durkheim, R. Merton, G. Becker, E. Giddens, A. Cohen, E. Sutherland, T. Sellin, N. Smelser, G. Schneider, E. 
Schur and others. 

In scientific works on criminal law by Vietnamese authors and editors, the issue of criminal liability of 
minors under 18 years of age is analyzed in accordance with the General Provisions of the Criminal Code. These 
are such Vietnamese authors, editors as: Nguyen Ngoc Kien, Nguyen Ngoc Hoa, Pham Van Beo, Tran Thi Quang 
Vinh, Cao Thi Oanh, as well as the works of such Russian scientists as F.R. Sundurov, I.A. Tarkhanov, V.V. 
Veklenko, I.Ya. Kozachenko, G.P. Novoselov, A.I. Bastrykin. At the same time, the diversity of scientific trends and 
schools has significantly complicated the structure of modern foreign sociology of crime.  

Research shows that juvenile delinquency and delinquency have common roots, or rather, these acts 
follow patterns that can be considered common (Ellis, R. 2000, 329.). It is not surprising that the opportunities of 
older people in society are not the same, and there are sharp socio-economic differences in these opportunities. 
These differences affect children and young people in a unique way. The elderly and the young differ not only in 
terms of age but also in terms of different statuses. If the elderly citizen has a valuable social status, the condition 
of the minors is more in line with the dependent (Harder, J., 2005, 248). Age differences among society members 
ultimately lead to social differences and inequalities. As in most countries of the world, the young generation in 
Azerbaijan is dissatisfied not only with the false “incomprehension, being ignored,” not meeting the “behavior and 
presence standards” of the elderly but also with the inequality of opportunities compared to the elderly. These 
inequalities manifest themselves most in providing housing, finding a job, and having opportunities to protect 
one's interests. As a result, young people are more likely to break social norms and become victims of crime ( 
Levin, A. & Mills, L., 2003, 467).  

In all societies, there is a contradiction between the ever-increasing demands of people and the 
possibilities of meeting these demands. This contradiction is more acute for minors and young people (Roberts, 
A. & Springer, D., 2007, 172.), who are considered to be the most delicate and sensitive section of the population 
to the effects of the environment (Patterson, G., 2004, 275). With the rapid development of the physical, mental, 
and emotional capabilities of youth (Madden, R. & Wayne, R., 2003, 341.), the strengthening of their self-
awareness and self-affirmation cannot find an environment for self-realization. So, in real life, they face low social 
perfection, little life experience, and little or not any professionalism, which leads to the formation of the status of 
incompleteness in a definite part of the young generation (Roberts, A., 2004, 45) in a complex manner. 
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2. Method also called Materials and Methods or Experimental Methods 

An econometric study of factors affecting juvenile and youth delinquency. Thus, youth have a demand for public 
recognition and social self-affirmation. Failure to satisfy this demand gives rise to the “Herostratus complex” of 
activity in youth, that is, they resort to negative forms of social activity - violence, crime, and, in extreme cases, 
alcoholism and drug addiction. The Decree “On State Youth Policy”, signed in 1999, defined the main strategic 
goals of state bodies for the implementation of youth policy in the Republic of Azerbaijan. On January 26, 2015, 
the “Strategy for the Development of Youth in Azerbaijan for 2015-2025” was approved. In this development 
strategy, which is considered a strategic roadmap for the formation of the youth of our country as worthy citizens 
with national and world values, youth development is considered as one of the essential components of the state 
social policy. The development strategy states that youth, who make up the majority of the population, are the 
main innovative potential and labor resource of the country. Therefore, one of the main directions of the state’s 
youth policy is achieving success in the economic sphere. 

As mentioned above, several factors influence crime among socially disadvantaged youth. If we approach 
crime among youth as an outcome factor then the number of 14 to 29-year-olds studying in higher education 
institutions, and the number of youths employed and unemployed between the ages of 15 to 27, as influential 
regressors, it can be explicitly observed that it directly affects this outcome indicator and cause its increase or 
decrease, the nominal average monthly wage in particular, the economic growth of GDP can be taken.  

3. Case Studies 

In connection with the increase in the number of works devoted to various manifestations of crime, and the 
continuing involvement of new branches of science in the research, the subject of the sociology of crime 
continues to expand and change, which complicates the development of an integrated paradigm. In general, the 
analysis of the development of foreign and domestic sociological thought on the problems of crime and deviant 
(including delinquent) behavior shows that in recent decades no new fundamental theories have appeared in this 
area. Apparently, this means that researchers have reached a certain threshold (level) of understanding crime. 
And, probably, the existing knowledge is insufficient to overcome it and move to a new level of understanding this 
phenomenon. That is why many researchers are turning to the problems of constructing social mechanisms, to 
the search for economical and effective measures to prevent crime, suggesting their optimal combination within 
the framework of resources available to society. 

4. Research Results 

The following table shows the statistical data reflecting the change in the number of criminals among the youth in 
the country and the influential indicators we took as regressors affecting this outcome indicator during the years 
2005-2021 (Table 1). 

As can be seen from Table 1, the authors did not include 2020 and 2021 statistics for the indicators of the 
number of young people between the ages of 15-29 who got a job and were given the status of unemployed, as 
the pandemic caused certain problems in the collection of these indicators. 

Table 1. Statistics of the quantitative change of criminality among young people and the factors affecting 

Year 

Young people 
aged 14-29 
who have 

committed a 
crime 

(persons) 

Young people aged 
14-29 studying in 
higher education 

institutions 
(persons) 

Number of 
employed 

youths 
between the 

ages of 15-29 
(persons) 

The number of young 
people between the 

ages of 15-29 who were 
given the status of 

unemployed 
(persons) 

Nominal 
average 
monthly 
salary 

(manats) 

Economic 
growth of 
GDP by 
years 
(%) 

2005 6208 129586 15201 26883 117.9 28 

2006 6839 128680 15737 27126 119.8 34.5 

2007 6508 129365 17442 25923 142.0 25 

2008 6710 135232 13469 20560 268.0 10.8 

2009 7223 138119 11642 19665 298.0 9.3 

2010 7076 139151 12443 18874 325.0 5 

2011 7351 141751 11947 18800 356.6 0.1 

2012 6981 144296 11671 17916 396.0 2.2 

2013 6301 150424 11703 17655 420.5 5.8 
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Year 

Young people 
aged 14-29 
who have 

committed a 
crime 

(persons) 

Young people aged 
14-29 studying in 
higher education 

institutions 
(persons) 

Number of 
employed 

youths 
between the 

ages of 15-29 
(persons) 

The number of young 
people between the 

ages of 15-29 who were 
given the status of 

unemployed 
(persons) 

Nominal 
average 
monthly 
salary 

(manats) 

Economic 
growth of 
GDP by 
years 
(%) 

2014 6441 157400 11670 14082 444.3 2.8 

2015 6403 160392 11604 13891 464.4 1.1 

2016 6444 162801 20542 15029 498.6 -3.1 

2017 6249 166298 15934 15850 528.2 0.2 

2018 5864 175138 14700 8790 544.1 1.5 

2019 6044 185752 24033 23445 635.1 2.5 

2020 5749 196170   707.7 -4.3 

2021 6305 188944   732.1  5.6 

Source: compiled by the authors based on Azerbaijan (2022). 

A timeline representation of the change in youth crime from 2005 to 2021 is as follows (Figure 1). 

Figure 1. Graph of the order of the dynamics of crime  among young people 

 
Source: compiled by the authors. 

The graph illustrated in Figure 1 shows that in the period up to 2013, there was an increasing trend in 
criminality among youths, and in the following period, a decreasing trend was observed. 

Thus, delinquency and criminality among young people, which is a serious social problem for society, can 
be studied as an economic-cybernetic system of complex, dynamic, and stochastic nature, which has complex 
direct, and opposite relations with many other characteristics of the environment. In this case, the subject of the 
research will be to carry out econometric modeling (Hacızalov Y., 2013) of the impact of the factors affecting 
criminality among young people on this complex system and to determine the quantitative characteristics of those 
effects based on these mathematical instruments (Dougherty, C., 2011). In our research, we will use the 
correlation-regression analysis method of econometric modeling (Stock, J., 2010), s it will build a linear multiple 
regression model (Harrington, E., 1965, p. 494-498) f the dependence of criminality among youth on the 
regressors that affect it in the form of - (Y=b_0+b_1 x_1+b_2 x_2+ …+b_n x_n+e), - parameterization and 
verification of that model will be carried out. 

As mentioned above, many factors have an impact on the level of crime among young people to one 
degree or another. It is practically impossible to undertake all influencing factors in the econometric study of this 
social problem. Therefore, in our research, we will use the socioeconomic factors reflected in table 1 as 
regressors affecting the level of criminality among young people. Note that our study has a more social nature. 

One of the basic principles of econometric modeling (Studenmund, A., 2010.) is that the indicators involved 
in the study of the problem should be identified as endogenous (explanatory) and exogenous (explanatory) 
parameters (Gujarati, D. & Porter, D., 2009). In the research process, the indicators reflected in Table 1 were 
identified in the form of endogenous (Y) and exogenous (xi) parameters as follows: 
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➢ Endogenous parameters:  

• the number of persons who have committed a crime among 14-29-year-old youth in the country (Y); 
➢ Exogenous parameters:  

• the number of 19-29-year-olds studying in higher education institutions (x1); 

• number of employed youths between the ages of 15-29 (x2); 

• the number of young people between the ages of 15-29 who were given the status of unemployed 
(x3); 

• nominal average monthly salary by country (x4) 

• Economic growth of GDP in % by years (x5). 
Thus, the purpose of the econometric research we will conduct is to determine the dependence of the 

number of youth offenders in the country on the influential regressors we classified above. 
𝑌 = 𝑏0 + 𝑏1𝑥1 + 𝑏2𝑥2 + 𝑏3𝑥3 + 𝑏4𝑥4 + 𝑏5𝑥5 + 𝑒                                                               (1) 
It will be to quantitatively evaluate the linear multiple regression model and based on this econometric 

model to quantitatively evaluate the effect of explanatory regressors xi on the dependent variable Y. The 
authenticity of the results obtained from the econometric analysis is directly related to the stationarity of the time 
series of the factors involved in the research process. Thus, the results obtained on the basis of non-stationary 
time series are not adequate enough for real conditions. Therefore, in this study, the stationarity of the time series 
reflected in table 1 was tested by the correlogram method (taking into account the small number of observations) 
and all the time series are stationary according to the 1st differences. It has been determined that they are 
appropriate for conducting econometric studies. 

The table below shows the statistics of parameterization of the dependence of the number of youth 
offenders on influential regressors (1) to the linear multiple regression model (Sevüktekin, M., 2014.) with the help 
of the EViews software package (Table 2). 

Table 2. Linear multivariate regression model parameterization statistics 

Variable Coefficient Standard error t-statistic p-value 

C 11858.68 3713.383 3.193496 0.0109 

x1 -0.045058 0.038280 -1.177069 0.2694 

x2 -0.005932 0.042336 -0.140106 0.8917 

x3 0.030599 0.038413 0.796595 0.4462 

x4 3.069828 5.310047 0.578117 0.5774 

x5 -20.67576 33.38156 -0.619377 0.5510 

 Value 

R-squared 0.731878 

Adjusted R-squared 0.582922 

S.E. of regression 283.5361 

Sum squared residual 723534.6 

Log likelihood -102.1630 

F-statistic 4.913372 

Prob (F-statistic) 0.019118 

    Mean dependent var 6576.133 

    S.D. dependent var 439.0356 

    Akaike info criterion 14.42173 

    Schwarz criterion 14.70495 

    Hannan-Quinn criterion 14.41871 

    Durbin-Watson stat 2.305159 

Source: compiled by the authors. 

Then the linear multivariate regression model of the dependence of the number of criminals among youth 
in the country on the selected influential regressors will be as follows: 

𝑌 = 11858.68 − 0.05𝑥1 − 0.01𝑥2 + 0.03𝑥3 + 3.07𝑥4 − 20.68𝑥5                                  (2) 
Without touching on the quality of this multivariate regression model let us give a preliminary economic 

interpretation. Based on this model, the number of students studying in higher education institutions in the 
country, the number of employed youths, and the economic growth of GDP over the years have an effect on the 
incidence of crime among young people in the direction of decrease, while other explanatory variables have an 
effect in the direction of increase. The second one is (2) verification of the multivariate regression model and its 
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evaluation in the chosen study. As is known, the most common indicator of the regression model is the 
determination coefficient R2. According to the above statistics, the value of the determination coefficient is equal to 
R2=0.73. Therefore, 73% of the variation of the dependent variable Y is explained by the regression we studied. 
On the other hand, F_fakt=4.91 > F_crit=3.48 was obtained, which means that the actual value of the Fisher 
criterion is greater than its theoretical value. Hence, the multiple regression model (2) is significant. (2) since 
|t_fakt |<t_crit for the values of the coefficients of the multiple regression model, these coefficients are also 
insignificant. Therefore, model (2) is not adequate to real conditions and certain changes should be made on it. 

Furhtermore, the stepwise elimination of variables algorithm to obtain a regression model in which all 
coefficients are significant. Here, the variables x2 and x4 from the model are removed and the regression equation 
again for the remaining variables are built. 

𝑌 = 10396.76 − 0.03𝑥1 + 0.03𝑥3 − 39.18𝑥5                                                                      (3) 
The quality of the multivariate regression model we built (3) is higher than the quality of the regression 

model (2), as only the explanatory variable x3 is insignificant in this model. As it is known, the subject of linear 
regression analysis is the evaluation of linear dependencies between indicators of economic systems. However, 
such dependencies do not exist a priori. Therefore, during an econometric study, it is necessary to convert non-
linear dependencies between indicators into linear dependencies. Note that this approach is possible in many 
cases and allows for defining management decisions that are quite adequate to real-life conditions. The simplest 
example of linearizing a non-linear regression model is logarithmization, or rather, the regression equation 
baseline model in the form of: 

𝑌 = 𝑏0 + 𝑏1𝑥1 + 𝑏2𝑥2 +  … + 𝑏𝑛𝑥𝑛 + 𝑒                                                                                  (4) 
is to bring it to a logarithmic equation in the form: 
log (𝑌) = 𝑏0 + 𝑏1log (𝑥1) + 𝑏2log (𝑥2) +  … + 𝑏𝑛log (𝑥𝑛) + 𝑒                                         (5) 
If we conduct research based on this model, the logarithmic regression equation will be obtained as 

follows. When constructing the model, we do not logarithmize the economic growth indicator of GDP, because this 
time series is expressed as a percentage. 

log(𝑌) = 15.89 − 0.65 log(𝑥1) + 0.07 log(𝑥3) − 0.01𝑥5                                                   (6) 
According to statistics (6), the value of the coefficient of determination for the logarithmic multivariate 

regression model was equal to R2=0.73. More precisely, 73% of the variation of the dependent variable is 
explained by regression. On the other hand, since F_fakt=9.92 > F_crit=3.59, regression equation (6) is 
significant. Of the coefficients of the equation, only x3 is not significant, because the condition |t_fakt |<t_crit is 
fulfilled for it at the limits of probability P>0.05. So, let's continue the process of improvement of (6) regression 
model. 

The econometric studies sometimes use models in which the dependent variable Y depends not only on 
the current values of the factor variables but also on their previous values. The structure of such a model will be 
as follows. 

𝑌𝑠 = 𝑏0 + 𝑏0𝑥𝑡 + 𝑏1𝑥𝑡−1 + ∙∙∙∙  +𝑏𝑘𝑥𝑡−𝑘 + 𝜀𝑡                                                                          (7) 
Here, the coefficients b_1,b_2,...,b_к reflect the share of the past values of the actual variables in the 

formation of the current value of the dependent variable. The set of values of the factor variable x_(t-k),...,x_(t-
1),x_t forms a dynamic series or a lag whose value is equal to k. Therefore, the econometric model we have 
described above is called a distributed lag model or simply a lag model. 

Let's construct a lag model for the logarithmic multiple regression model. The statistics of the process of 
transformation of the logarithmic regression model into the lag model are reflected in Table 3. 

According to the statistics in the Table 3, we get: 

log(𝑌) = 20.01 − 0.96 log(𝑥1(−1)) + 0.02 log(𝑥2) − 0.01 𝑥5(−1)                               (8) 

R2=0.77 was obtained for the multiple regression model, which means that 77% of the variation of the 
dependent variable is explained by regression. F_fakt=11.05 >F_crit=3.59 shows that the logarithmic multiple 
regression model can be considered as a significant model. Since |t_fakt |>t_crit, the value of the three 
coefficients of equation (8) can be considered significant at the P≤0.05 confidence level. Hence, the overall 
quality of the model has improved significantly. Based on the outcomes of the evaluation of the test regressors, 
the H0 hypothesis about the adequacy of the linear specification to real-life conditions is rejected in favor of the 
alternative hypothesis about the adequacy of the logarithmic specification. The H0 hypothesis about the adequacy 
of the logarithmic specification cannot be rejected by the alternative hypothesis. Thus, the logarithmic 
specification should be considered the superior specification. 
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Examination of the correlogram of the residuals of the multivariate regression model shows that there was 
a significant additive jump in 2013. Therefore, considering this additive jump, let's transform the econometric 
model (8) into a dummy variable regression model (Table 4). 

 

Table 3. Lag model construction statistics 

Variable Coefficient Standard error t-statistic p-value 

C 20.01384 2.084921 9.599329 0.0000 

log(x1(-1)) -0.957834 0.179653 -5.331588 0.0003 

log(x3) 0.021626 0.015281 1.415228 0.1874 

x5 (-1) -0.004969 0.001531 -3.245707 0.0088 

 Value 

R-squared 0.768170 

Adjusted R-squared 0.698621 

S.E. of regression 0.036792 

Sum squared residual 0.013536 

Log likelihood 28.72489 

F-statistic 11.04500 

Prob (F-statistic) 0.001628 

    Mean dependent var 8.793106 

    S.D. dependent var 0.067018 

    Akaike info criterion -3.532127 

    Schwarz criterion -3.349539 

    Hannan-Quinn criterion -3.549028 

    Durbin-Watson stat 1.626143 

Source: compiled by the authors. 

In order to improve the quality of the research, if we analyze the residuals of model (8), we get the 
following result (Figure 2). 

Figure 2. Statistics of the study of the residuals 

 
Source: compiled by the authors. 

According to the statistics in the table, the new version of the logarithmic multivariable regression model of 
the dependence of the number of crimes committed by young people in the country on influencing factors is as 
follows: 

log(𝑌) = 21.60 − 1.09 log(𝑥1(−1)) + 0.02 log(𝑥2) − 0.01 𝑥5(−1) − 0.10 𝐹2013   (9) 

For this new version of the regression model, R2=0.92 was obtained, which means that 92% of the 
variation of the dependent variable Y is explained by regression. The multivariate regression model (9) is a 
significant model because of the obtained statistics F_fakt=27,58 >F_krit=4,35. On the other hand, all the 
coefficients of the regression equation are also significant because P≤0,05 for the reliability level |t_fakt |>t_krit 
obtained. 

The purpose of econometric modeling is to obtain a regression equation that is adequate for today's 
conditions and to build an effective management strategy based on this model. Therefore, the model coefficiency 
should have a precise and logical economic interpretation. Based on the model (9), we can say that the number 
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of educated people and the level of economic growth of GDP affect the crime rate among young people between 
the ages of 15-29 with a certain delay. Thus, a 1% increase in the number of students reduces crime by 1.09 
people, and a 1% increase in GDP reduces crime by 0.01 people. A 1% increase in the number of unemployed 
youths between the ages of 15-29 has an impact on crime. As the last model option, we will accept the multiple 
regression model (9). 

Table 4. Dummy variable regression model statistics 

Variable Coefficient Standard error t-statistic p-value 

C 21.60055 1.306346 16.53509 0.0000 

log(x1(-1)) -1.092366 0.112423 -9.716559 0.0000 

log(x3) 0.024884 0.009219 2.699155 0.0244 

x5 (-1) -0.006282 0.000969 -6.480452 0.0001 

F2013 -0.104701 0.024239 -4.319592 0.0019 

 Value 

R-squared 0.924564 

Adjusted R-squared 0.891037 

S.E. of regression 0.022122 

Sum squared residual 0.004405 

Log likelihood 36.58394 

F-statistic 27.57663 

Prob (F-statistic) 0.000046 

    Mean dependent var 8.793106 

    S.D. dependent var 0.067018 

    Akaike info criterion -4.511991 

    Schwarz criterion -4.283757 

    Hannan-Quinn criterion -4.533119 

    Durbin-Watson stat 2.262305 

Source: compiled by the authors. 

Now let's check whether the autocorrelation of model (9) is present or not. For this purpose, we will use 
the Breusch-Godfrey test. The idea behind the Breusch–Godfrey test is that if there is correlation between 
neighboring observations, then 

𝑒𝑡 = 𝜌1𝑒𝑡−1 + 𝜌2𝑒𝑡−2 +  … + 𝜌𝑘𝑒𝑡−𝑘 + 𝑣𝑡 ,   (𝑡 = 1, 𝑛̅̅ ̅̅̅)                                                      (10) 
the value of the coefficient e_t in the equation will be significantly different from 0. Here, ρ_k are the 

random deviations of the initial regression model tested for autocorrelation. Then the hypotheses about the 
existence of autocorrelation are formed as follows: 

H0:  ρ_1= ρ_2=〖…=ρ〗_k=0  (no autocorrelation); 

H1:  ρ_k≠0     (k-order autocorrelation is present). 
The application of the Breusch–Godfrey test is practically brought to the estimation of the auxiliary 

regression we applied above with the help of the method of least squares. 
To test the hypothesis, you can use the F statistic, which compares the value of the coefficient of 

determination of the auxiliary model of the test with the coefficient of determination of the version of that model 
without lags of random deviations. If the condition of the existence of linear dependence between exogenous 
variables and random deviations of the ECM is satisfied, then the value of the coefficient of determination of the 
lag-free model will be quite close to zero. 

The following table (9) shows a fragment of the statistics of testing the multivariate regression model for 
the existence of autocorrelation with the help of the Breusch-Godfrey test (Table 5). 

Table 5. Statistics of the Breusch-Godfrey test 

Test Value 

F-statistic 0.391020 

Obs*R-squared 1.406901 

    Prob. F (2,7) 0.6903 

    Prob. Chi-Square (2) 0.4949 

Source: compiled by the authors. 
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According to the statistics of the table above, the value of Prob(F-statistic) of Fstat is equal to 0.6903, and 
this value is greater than the α=0.05 confidence level indicator we conducted our research: Prob(F-statistic)= 
0.6903> α=0.05. Therefore, the H1 hypothesis about the existence of autocorrelation in model (9) is not accepted 
(there is no autocorrelation). This result is also in the table Prob(Obs*R-squared)= 0.4949> α=0.05 is confirmed 
again. 

One of the main assumptions of the ECM is that the variances of the random deviations for any 
observation should be constant. Otherwise, the properties of the values obtained with the EKCM will change. In 
the theory of econometric modeling, the fulfillment of this condition is called homoscedasticity, and its violation is 
called heteroscedasticity. 

The following Table (6) shows a fragment of the statistics of testing the multivariate regression model for 
heteroscedasticity with White's test. 

Table 6. White's test of the regression model verification statistics 

Test Value 

F-statistic 0.732506 

Obs*R-squared 3.438413 

Scaled explained SS 0.962472 

    Prob. F (4,9) 0.5922 

    Prob. Chi-Square (4) 0.4873 

    Prob. Chi-Square (4) 0.9154 

Source: compiled by the authors. 

According to the statistics of the regression shown in the table, the value of F-statistic Prob(F-statistic)= 
0.5922 is greater than the value of α=0.05, which we accept as the confidence level. Therefore, the hypothesis of 
the existence of homokedasticity is accepted. On the other hand, according to the statistics of the White test 
shown in the table Prob(Obs*R-squared)= 0.4873>α=0.05 condition is paid. Therefore, the conclusion that the 
multiple regression model (9) is a homoscedastic model is also confirmed by the Prob(Obs*R-squared) 
characteristic of that statistic. 

Thus, the linear multiple regression model (9), which quantifies the dependence of the number of youth 
crimes in the country on the explanatory regressors affecting this social problem, can be considered a 
homoscedastic regression model without autocorrelation. The fact that this model has high-quality characteristics 
and, therefore, is quite adequate to real conditions, allows it to be used as an effective mechanism in optimal 
management development and forecasting strategies that ensure to reduction of criminality among young people. 

5. Discussions 

If there is heteroscedasticity in the econometric model, then the estimation of the regression model with ECM can 
lead to the following undesirable situations: 

1. If the values of the parameters are not shifted and remain linear, they will lose their effectiveness. An 
increase in price dispersion reduces the probability of obtaining maximum accurate prices. 

2. The variances of the parameter values will be calculated by sliding. Therefore, all the results obtained 
based on the relevant t and F statistics, as well as the interval values, will not be valid. As a result, values that are 
not truly statistically significant may be considered significant. White's test is mainly utilized to detect 
heteroskedasticity. According to this test, the residuals of the original model are determined and the auxiliary 
regression model of their squares is evaluated on all its exogenous variables, their squares, and their cross-
products. If the number of parameters in the initial model is large enough, then the “no cross” variant of White's 
test, which does not take into account the cross products, can be used. 

Conclusions and Further Research 

The current state of criminality and delinquency among young people and minors in the Republic of Azerbaijan, 
the influence of the factors causing this social problem on the process was analyzed from the point of view of a 
systematic approach, and econometric modeling of existing quantitative dependencies in this field was carried out 
in the study. As a result of the conducted econometric analysis, a linear multiple regression model reflecting the 
dependence of the number of criminal cases among young people, which is taken as an endogenous parameter, 
on social regressors that actively influence this indicator was evaluated. It was revealed that the quality 
characteristics of the initial model are not satisfactory. By returning to the specification stage, a lagged logarithmic 
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relationship equation was established through the help of special tests, and it was determined that the Gauss-
Markov conditions are satisfied for this model which can be considered a multicollinearity-free, autocorrelation-
free, homoscedastic regression model. The adequacy of this model to real-life situations allows it to be referred to 
in the development of strategies aimed at reducing the number of criminals among young people. 

Credit Authorship Contribution Statement 

Leyla Huseynova: Writing – review and editing, Methodology, Supervision, Project administration; 
Mehriban Aliyeva: Writing – original draft, Investigation, Visualization; 
Elmira Gojaeva: Writing – original draft, Methodology, original draft, Data curation; 
Esmira Ahmadova: Writing – review and editing, Formal analysis. 
The authors declare that they have no known competing financial interests or personal relationships that could 
have appeared to influence the work reported in this paper. 

Declaration of Competing Interest  

The authors declare that they have no known competing financial interests or personal relationships that could 
have appeared to influence the work reported in this paper. 

Declaration of Use of Generative AI and AI-Assisted Technologies 

The authors declare that they have not used generative AI and AI-assisted technologies during the preparation of 
this work. 

References: 

[1] Andersen L.H. 2016. A Formal Decomposition of Declining Youth Crime in Denmark / L.H. Andersen, A.S. 
Anker, S.H. Andersen. Demographic Research, 35(1): 1303–1316. DOI: 10.4054/DemRes.2016.35.44  

[2] Bakhautina N.B. 2018. Methodology of pedagogical work with minors prone to delinquency. Education and 
upbringing, 1: 32-37. 

[3] Bakhriddinova, B. 2022. Prevention of Crimes against Young People in the Sphere of Information 
Technology. Counteracting Offenses in the Sphere of Digital Technologies and Issues of Organizational and 
Legal Support of Information Security, 1(01): 448-53. Available at: 
https://inlibrary.uz/index.php/digital_technology_offenses/article/view/7548  

[4] Carney, M. & Buttell, F. 2003. Reducing juvenile recidivism: Evaluating the wraparound services model. 
Research on Social Work Practice, 13(5): 551–568. DOI: https://doi.org/10.1177/1049731503253364  

[5] Demidova-Petrova E.V. 2021. Study of juvenile delinquency in modern Russia. Bulletin of St. Petersburg 
University. Series: Law, 12(1): 4-16. 

[6] Dougherty, C. 2011. Introduction to Econometrics, New York, Oxford University Press. Available at: 
https://jigjids.wordpress.com/wp-content/uploads/2011/05/introduction-to-econometrics-3rd.pdf  

[7] Ellis, R., O’Hara, M. & Sowers, K. 2000. Profile-based intervention: Developing gender-sensitive treatment for 
adolescent substance abusers. Research on Social Work Practice, 10(3): 327–347. 
DOI:10.1177/104973150001000303 

[8] Gujarati, D. & Porter, D. 2009. Essentials of Econometrics, New York, McGraw-Hill Irwin. Available at: 
https://www.amazon.com/Essentials-Econometrics-Damodar-N-Gujarati/dp/0073375845  

[9] Gutium, T. and Gojaeva, E. 2023. Determinants of Unmet Healthcare Needs in the European Union 
Countries. Economy and sociology, (2). DOI: https://doi.org/10.36004/nier.es.2023.2-05  

[10] Gutium,Tatiana, Gojaeva, E., Huseynova, Shahla. 2023. Social exclusion and poverty in the European Union 
and candidate countrie. Cogito Multidisciplinary Researsh Journal. Available at: 
https://www.scopus.com/authid/detail.uri?authorId=58882555800 

[11] Hacızalov Y., Kərimova Y. & Hüseynova L. 2010. Ekonometrika, Bakı, İqtisad Universiteti. Available at: 
https://624blog.wordpress.com/wp-content/uploads/2016/09/44.pdf  

[12] Harder, J. 2005. Prevention of child abuse and neglect: An evaluation of a home visitation parent-aide 
program using recidivism data. Research on Social Work Practice, 15(4): 246–256. 
https://doi.org/10.1177/1049731505275062  

https://inlibrary.uz/index.php/digital_technology_offenses/article/view/7548
https://doi.org/10.1177/1049731503253364
https://jigjids.wordpress.com/wp-content/uploads/2011/05/introduction-to-econometrics-3rd.pdf
http://dx.doi.org/10.1177/104973150001000303
https://www.amazon.com/Essentials-Econometrics-Damodar-N-Gujarati/dp/0073375845
https://doi.org/10.36004/nier.es.2023.2-05
https://www.scopus.com/authid/detail.uri?authorId=58882555800
https://624blog.wordpress.com/wp-content/uploads/2016/09/44.pdf
https://doi.org/10.1177/1049731505275062


Volume XV, Issue 2(18), Winter 2024 
 

116 

 

[13] Harrington, E. 1965. The desirable function. Industrial Quality Control, 21(10): 494-498. 
DOI:10.4236/ojs.2015.55045  

[14] Kasimov, V.O. 2018. Age of the offender as a criminological problem: author's abstract. diss. ... candidate of 
legal sciences: 12.00.08. 33 p. 

[15] Klimova I.A. 2019. Organizational and pedagogical conditions for the prevention of juvenile delinquency. 
Young scientist, 22: 424-427. 

[16]  Levin, A. & Mills, L. 2003. Fighting for child custody when domestic violence is at issue: Survey of state laws. 
Social Work, 48(4): 463–470. DOI: 10.1093/sw/48.4.463  

[17] Lipsey, M. & Cullen, F. 2007. The effectiveness of correctional rehabilitation: A review of systematic reviews. 
Annual Review of Law and Social Science, 3(6): 6.1–6.24. SSRN: https://ssrn.com/abstract=1060781  

[18] Madden, R. & Wayne, R. 2003. Social work and the law: A therapeutic jurisprudence perspective. Social 
Work, 48(3): 338–347. DOI: https://doi.org/10.1093/sw/48.3.338  

[19] Mazitova D.S., Maskaeva A.B. 2018. Organization of preventive work with minors in the Republic of 
Kazakhstan. Young scientist, 48: 97-100. 

[20] Patterson, G. 2004. Evaluating the effects of child abuse training on the attitudes, knowledge, and skills of 
police recruits. Research on Social Work Practice, 14(4): 273–280. 
DOI:https://doi.org/10.1177/1049731503262390  

[21] Petrov, V.V. 2017. Social work with juvenile offenders. Sociological research, 8: 87-94. 

[22] Roberts, A. & Springer, D. 2007. Social work in juvenile and criminal justice settings, Springfield, IL, Charles 
C. Thomas. DOI: https://doi.org/10.1177/1049731507305383  

[23] Roberts, A. 2004. Juvenile justice sourcebook: Past, present and future. New York, Oxford University Press. 

[24] Rodríguez-Díaz, F., et al., 2010. Juvenile delinquency and young offender: Bibliographical and bibliometric 
review of two perspectives of study. The European Journal of Psychology Applied to Legal Context, 2(2), 
117-144. Available at: file:///C:/Users/esgod/Desktop/R11-21%20%2031.10.2022/Vol2rodriguezetal.pdf  

[25] Ryzhova, O.A. 2020. Features of juvenile delinquency and preventive measures in modern conditions. 
Science. Society. State, 2 (30): 131 - 143. 

[26] Santashov A.L., Sokolov N.A. 2019. Issues of improving criminal legislation in light of modern crime trends. 
Public service and personnel, 4: 109-111. 

[27] Sevüktekin, M. 2014. Ekonometriye Giriş, Baku, Dora Yayınları. ISBN 978-605-4798-41-4. 

[28] Shadrina E.A. 2018. Psychological aspects of preventing juvenile delinquency. Psychological science and 
education, 1: 23-27. 

[29] Sokolova E.V. 2019. Interactive methods of working with minors prone to delinquency. Pedagogy, 4: 28-32. 

[30] Stock, J. & Watson, M. 2010. Introduction to Econometrics, Boston, Addison-Wesley. Available at: 
https://users.ssc.wisc.edu/~mchinn/stock-watson-econometrics-3e-lowres.pdf  

[31] Studenmund, A. 2010. Using Econometrics: A Practical Guide, Boston, Addison-Wesley. ISBN 10: 1-292-
02127-6. ISBN 13: 978-1-292-02127-0 

[32] Teunaev, A.S. 2021. A New Look at the Qualitative and Quantitative Indicators of Juvenile Delinquency in 
Russia. Legal  

  

http://dx.doi.org/10.4236/ojs.2015.55045
https://ssrn.com/abstract=1060781
https://doi.org/10.1093/sw/48.3.338
https://doi.org/10.1177/1049731503262390
https://doi.org/10.1177/1049731507305383
file:///C:/Users/esgod/Desktop/R11-21%20%2031.10.2022/Vol2rodriguezetal.pdf
https://users.ssc.wisc.edu/~mchinn/stock-watson-econometrics-3e-lowres.pdf


Journal of Research in Educational Sciences  

117 

 

[33] Research, 2: 44–62. DOI: 10.25136/2409-7136.2021.2.34667  

[34] Torgautova B.A., Kydyrbaev S.M. 2023. Problems of prevention of violent crimes committed by minors and ways of their 
improvement. Eurasian Scientific Journal of Law, 2(3): 39-44. (In Russ.) DOI: https://doi.org/10.46914/2959-4197-2023-
1-2-39-44  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     
 
 
 
 
 

 
 

Web: www.aserspublishing.eu 
URL: https://journals.aserspublishing.eu/jres 
E-mail: jres@aserspublishing.eu 
ISSN 2068 – 8407 
Journal DOI: https://doi.org/10.14505/jres 
Journal’s Issue DOI: https://doi.org/10.14505/jres.v15.2(18).00 

A
S

E
R

S
 

 

A
S

E
R

S
 

https://doi.org/10.46914/2959-4197-2023-1-2-39-44
https://doi.org/10.46914/2959-4197-2023-1-2-39-44
http://www.aserspublishing.eu/
https://journals.aserspublishing.eu/jres
mailto:jres@aserspublishing.eu
https://doi.org/10.14505/jres
https://doi.org/10.14505/jres.v15.2(1



