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The greater the added value created by human labor, the greater the return on capital, so the return 
on capital must be increased. Investing in human capital is regarded as the most efficient and cost-
effective societal investment in developed countries. Human capital is one of the most important factors 
in boosting economic potential and overall growth. The increasing importance of human capital in 
ensuring economic development necessitates its study in the industry. As society progresses and changes 
occur, the scope of the quality elements that shape human capital broadens to include characteristics 
such as citizenship, political and legal culture, upbringing, morality and education, health, and cultural 
level. These indicators indicate that industrial enterprises with these indicators can operate for a longer 
period of time and more sustainably than others. As a result, the mechanisms for stimulating human 
capital in the Azerbaijani industry were assessed in this research paper, which used statistical data from 
the State Statistics Committee of the Republic of Azerbaijan. The leading indicators that can help the 
sector’s human capital development have been identified.
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Introduction

Ensuring the state independence of the country in modern conditions, the formation of 
the national economy on the basis of market principles, among other things, directly depends 
on the level of correct and efficient organization of the country’s industry in the territory. 
Effective placement of industrial enterprises in the country is one of the important economic 
measures that can ensure the development of the national economy and social progress, as 
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well as an aspect of the territorial organization of productive forces. Efficient placement 
of industrial production ensures efficient use of natural resources, improving the level of 
employment, increasing labor productivity and increasing the efficiency of production based 
on the economical use of economic resources, optimal socio-economic development of 
economic regions. The location of the industrial enterprise contributes to the development 
of transport, communications and other areas in the region, the supply of energy and raw 
materials for production, the complexity of inter-regional and inter-sectoral relations, the 
growing importance of environmental protection, etc. affects. As a result, effective location 
plays a positive role in the development of both society and the country. 

Knowledge is the key source of added value in today’s international economy, as well as 
a critical aspect in maintaining competitiveness. Firms/economies dependent on cheap raw 
materials and cheap labor resources are already straining to compete in the global marketplace 
with firms/economies based on knowledge and high technology. Today, nations based on 
natural resources that exclusively use sand as a building material are poor, industrialized 
economies that use sand to make glass are middle-income, and knowledge-based economies 
that use sand to provide chips are rich (Bağırzadə, 2019).

To accomplish its objective and achieve its goals, a high-performance organization 
requires a dynamic, results-oriented workforce with the requisite abilities, diverse 
knowledge, and modern skills (Ingham, 2007).

Being ready for the future comes from correctly identifying our development mechanisms 
today. The world order has reached such a high level of development in recent years that 
the economies of countries are forced to keep pace with this development. We must keep 
in mind that the industrial revolutions that determine the direction of future development 
have already begun to cover all areas of our lives. It is true that we do not know to what 
extent future innovations can affect us, but it is clear that those who do not prepare for 
the future will lag behind in development and will be satisfied with the current situation 
by clinging to one corner. The Fourth Industrial Revolution will usher in two unavoidable 
transitions. First, concepts like artificial intelligence, augmented reality, virtual reality, 
intelligent automation, and robotics are constantly undermining our physical and cognitive 
abilities. The second transition is more human and, in fact, maybe more influential than the 
first. Human knowledge or skills have no organizational value unless they are applied in 
the workplace. Since the dawn of civilization, technological progress has been the driving 
force behind human development. Scientists’ economic research has evolved in tandem with 
technological advancements over time. To date, this evolution has been marked by four 
major leaps, known as industrial revolutions brought about by great inventions (Sima et al., 
2020). 

Today, the world economy is about to enter the Fourth Industrial Revolution. It is 
characterized by digitalization, the integration of technologies and the removal of boundaries 
between the physical, digital and biological fields. The Fourth Industrial Revolution will be 
very different from human experiences in terms of scale, scope and complexity. An incredible 
technological innovation awaits us in the widest field, including artificial intelligence, robot 
cars, nanotechnology, biotechnology and more. Industry 4.0 is a revolution characterized by 
innovative technology that plays a key role in increasing the productivity of digitalization 
and artificial intelligence (Schäfer, 2018).

In this context, in order to make Industry 4.0’s approach a reality, a number of pre-
existing and technological transfer processes need to be met. One of them is the need for 
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specialization for people to work in the manufacturing industry through the transfer of 
technology (knowledge) (Silva et al., 2019).

To find the definition of the Fourth Industrial Revolution, we must first go back in history 
and look at how other revolutions took place. The first industrial revolution mechanized 
production to some extent using water and steam. During the Second Industrial Revolution, 
mankind became acquainted with electricity and began mass production. Finally, in the middle 
of the last century, the third industrial revolution (digital revolution) took place, and thanks to 
electronics and technology, people were able to automate production. On the other hand, the 
4th Industrial Revolution created the opportunity to automate all areas that people could not 
automate in the 3rd Industrial Revolution by applying smart technologies in the workplace. 
The main distinguishing feature of this industrial revolution is its speed, scope and systematic 
impact. The main perspective potential of the 4th Industrial Revolution is to make life easier 
and improve the quality of life for mankind. With the introduction of new smart devices, people 
can prevent damage by knowing natural phenomena in advance. The Industrial 4.0 Revolution 
is characterized by the decisive role of the efficiency of the organization of information 
exchange. The structural model of the technological mode of production has changed: Thus, 
in the period of Industry 4.0, information + knowledge + innovation in accordance with the 
knowledge economy, human intelligence + new information technologies + information + 
innovation model has been replaced. At this stage, the creativity of the individual and the 
formation of human capital is a quality guarantee of development. At the Industry 4.0 stage, 
the education system needs to be adapted to the new development requirements of society, and 
only the knowledge gained in these new conditions will contribute to the successful and safe 
development of Industry 4.0 (Kolesnichenko et al., 2019). 

According to Saadiya Zahidi, head of the Society and New Economy Center at the World 
Economic Forum, “Automation will give companies high productivity growth, but managers 
need to invest in their employees to stay competitive. Our research shows that neither business 
nor government fully understands the scale of the ultimate goal of the fourth industrial 
revolution. According to him, the fourth industrial revolution will change people’s lives, work 
processes and communications” (WEF, 2019). Industry 4.0 is a phenomenon that is already 
taking place, and in order to gain a competitive advantage, organizations must adapt to the 
changing environment. Developed countries are already experiencing changes in the production 
environment as a result of Industry 4.0, and global changes are expected to accelerate in 
the coming years, as industrial revolutions are always fueled by a country’s technological 
development. Changes will have an impact not only on the production environment, but also 
on the nature of employee responsibilities (Dhanpat et al., 2020). 

He believes that the present definition of an innovative economy is one that is focused on 
creative intellectual activity and prioritizes the information economy, human capital investment, 
and talent management. In the innovation process, human capital is the primary source of 
knowledge and skills. Human capital is the ability to work together, the level of professional 
qualifications, ability and willingness to improve and further develop (Zioło, 2017).

Innovation activity is the main driving force to increase labor productivity and 
competitiveness in production and management, to ensure continuity in the development of 
human capital. The importance of this activity will be taken into account when preparing action 
plans and state programs that will stimulate the promotion of innovation in Azerbaijan. To 
stimulate innovation, the country has many opportunities to create a wide range of knowledge 
networks by providing awards and loans for scientific research and the development of high-
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tech products. Consistent, gradual and sustainable implementation of these provisions is 
important for achieving appropriate and optimal results (Ramazanov, 2017). 

At the time of the transition from the industrial to the post-industrial to the information 
phase of civilization development and the knowledge-based economy, the quality of human 
capital plays a significant role in socio-economic development (Kurek & Rachwał, 2011). In 
the knowledge economy, human capital is the greatest wealth of a company (Merriman, 2017). 
One of the most pressing issues of modern innovative industrial enterprises is the growing 
role of knowledge in production and, as a result, its transformation into human capital, which 
is one of the most important resources in ensuring economic growth. This knowledge can be 
considered as one of the strategically important resources of an industrial enterprise, as new 
knowledge increases the market value as well as the competitiveness of industrial enterprises 
that constantly use it.

In order to make progress in areas that have the potential to influence the development 
of human capital, various policies and incentive mechanisms and proposals can be voiced in 
specific areas. In this regard, the most important steps to be taken to make progress in areas 
that have an impact on human capital in the country include economic steps such as expanding 
access to finance and free enterprise for small and medium enterprises, supporting free import 
and export operations, and establishing a progressive tax system. Institutional steps should 
also be taken, such as legalizing the economy, reducing administrative interference, increasing 
economic freedoms in general, and creating a competitive economic environment. In this case, 
by allowing everyone to do business, it is possible to avoid the monopoly of this opportunity 
by a small privileged group, as well as to create conditions for employees to receive a fair wage 
in a competitive environment.

1. Literature review

In the context of modern globalization, it is important to increase the industrial potential 
of the national economy, especially at the stage of development of economic ties between the 
countries of the world. This process is inevitable for the Azerbaijani economy, as in any other 
country. The main reason for this is that the structural changes taking place in the country took 
place during the period of regionalization and globalization of the world economic system. 
Factors to increase the industrial potential of any country include strengthening the export 
potential, creating a favorable investment climate, expanding innovation activities, increasing 
gross output in the national economy, etc. aiddir. All this cannot be achieved without the use 
of market regulation tools, the development of economic programs, and the improvement 
of market mechanisms. The basis for the emergence of sustainable potential benefits is the 
expansion of innovative activities and investment in human capital. In addition to being a 
driving force of economic growth, investment also has a significant impact on employment 
in the country (Hasanli et al., 2020). Investments in the training of qualified personnel are 
investments in the formation of people. In another form, it is also called human capital 
investment, and such investments create human capital. In general, in world practice, human 
capital is the most profitable investment. From this point of view, in the current situation, it 
is important to increase the efficiency of expenditures by improving the quality of education 
(Muradov, 2008). Along with the development of the non-oil sector to reduce the negative 
effects of the one-way export potential of Azerbaijan, the replacement of imports with local 
products leads to sustainable development and the country’s worthy position in the world 
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market. In addition, there is a positive balance in trade with foreign countries. Intensification 
of production, increasing its efficiency and, on this basis, raising the material and cultural 
standard of living of the people are the basis of the economic strategy of any state. The 
successful solution of these problems depends to some extent on the improvement of the correct 
location of industrial production in the territory, the further specialization and proportional 
development of the economies of states and regions, the formation and development of 
territorial-industrial complexes at different levels. The efficient placement of industrial 
production and its positive impact on the development of society stems primarily from the 
nature of industrial production. The main economic goal of the world is to improve the living 
standards of its citizens. This can be achieved through the efficient use of its resources in 
the production process. However, economists studying the competitiveness of the state have 
focused on the relationship between competitiveness and labor productivity. In the 1990s, 
competitiveness meant that incomes generated by increasing labor productivity were used to 
improve the living standards of the population. However, in the context of globalization of the 
world economy, there is a tendency to approach competitiveness at the macro level and take 
a different approach to competitiveness. From this point of view, the analyzed factors include 
labor productivity, the ratio of capital investments, international differences in human capital, 
the level of real wages of the labor force, etc. includes. One of the factors determining the 
country’s competitiveness is human capital. Human capital is based on the development of 
human potential, which is a key element in the formation of the country’s competitiveness. 
Capital, directed to the development of human potential as a strategic factor, forms the basis of 
innovation and discovery for the foreseeable future. 

Clearly, human capital formation through education, in-service training, and public 
awareness is critical in promoting sustainable development and managing various economic, 
environmental, social, and, as a result, political risks (Alakbarov, 2016).

One of the most pressing issues of modern innovative industrial enterprises is the growing 
role of knowledge in production and, as a result, its transformation into human capital, which is 
one of the essential resources in ensuring economic growth. This knowledge can be considered 
one of the strategically essential resources of an industrial enterprise, as new knowledge 
increases the market value and the competitiveness of industrial enterprises that constantly 
use it. For this reason, the role of intellectual capital in the production of industrial products 
and the provision of services in this sector of the economy has increased in recent years. The 
competitive advantage of the present and the future lies in less and less infrastructure, more 
knowledge and skills of the workforce the advantage of human capital.

Industrialization is at the core of economic development, which is dependent on the 
state’s success in the field of industry, according to the economic and historical traditions of 
industrialized countries today. In the short and long term, the industry’s progress can be seen 
through various lenses. The manifestation of the principles underpinning economic prosperity 
in a globalizing society, as a result of the increasing relevance of information technology and 
research, illustrates this.

Companies, regardless of industry, are made up of rivals in today’s global market. It 
is critical for businesses to use their personnel as a competitive weapon in order to get a 
competitive edge. A plan for increasing employee productivity in order to increase business 
value has become a top priority. Firms strive to maximize their staff through comprehensive 
human capital development programs not just to meet corporate objectives, but also to ensure 
long-term existence and sustainability. Firms will need to commit resources to ensure that 
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people have the information, skills, and competencies they need to perform effectively in a 
rapidly changing and complicated environment in order to complete this task. In reaction to the 
changes, most businesses have accepted the idea that human capital is a valuable competitive 
asset that may help them achieve higher levels of performance. Human capital development 
becomes a component of a larger endeavor to improve cost-effectiveness and business 
performance. As a result, businesses must understand human capital in order to improve 
employee satisfaction and performance. Although it is widely assumed that human capital has 
a beneficial impact on company performance, the concept of human capital performance has 
yet to be thoroughly validated.

The business world has recognized the value of “human capital.” This fact has aided in 
making the best use of one’s personal qualities (Akın, 2010).

The modern concept of human capital arose from economists’ efforts to explain the size of 
the residue in the classical function of production, with a partial explanation linked to investment 
in human capital education via formal training, specializations, and work experience. Other 
economic growth models, such as those proposed by Lucas, Romer, Barro, and Sala i-Martin, 
believe that investing in human capital ensures both labor growth, technological progress, and 
innovation (Pelinescu et al., 2019). 

Human capital is defined as a person’s knowledge and abilities, which have a significant 
impact on labor productivity and the ability to learn new skills and create new technologies 
and inventions (Mustafin & Ignateva, 2016).

Human capital is defined as a set of knowledge, abilities, and skills that are applied in 
activities, processes, and services that contribute to economic growth (Agolla, 2018). 

Human capital is the driving force behind a country’s economic progress, particularly in 
emerging economies. Long-term economic efficiency will be difficult to achieve if governments 
do not improve worker quality (Hanushek & Kimk, 2000). The ownership of innovation and 
knowledge by a country determines its global competitiveness. That is one of the reasons 
why technological education, research, and development have taken on new significance and 
meaning (Dyba, 2012).

Human capital is defined as “the stock of competencies, knowledge, and personality traits 
embodied in the ability to perform labor in order to generate economic value.” Human capital 
grows as a result of education and experience (Souleh, 2014).

Human capital utility in an economy is commonly regarded as one of the most valuable 
determinants of economic health. Many people believe that technological literacy has a direct 
impact on the development of human capital drivers such as financial ability, educational 
levels, and health (Rahman, 2021).

The manifestation of the principles underpinning economic prosperity in a globalizing 
society, due to the increasing relevance of information technology and research, illustrates this 
(Kucharčíková et al., 2015).

In the field of forms and transformation of economic systems, the French philosopher and 
sociologist A. Turen connects the transition of human activity from one type of society to 
another with the category of “social type,” where the motivation of change is traced from trade 
to production, from production to communication, from one culture to another.

Organizations innovate, and markets and technologies evolve. Employees, or human 
capital, must evolve in order to stay up with these changes. New skills and information must 
be acquired, as well as new competencies. At the organizational level, “learning” is established 
when organizations (Van Marrewijk & Timmers, 2003): 
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a) structurally determine the need for knowledge and a collective competence profile, 
and use this as a foundation for human development; and 

b) create learning “loops” within company processes, through which they can 
continuously improve themselves.

The most important feature of human capital is the quality of its own development, that 
is, human capital, built-in unity with the man himself, builds itself, forms and multiplies the 
necessary creative qualities and characteristics. The dynamics, complexity and contradictions 
of the modern process of reproduction, the growing and changing demands for the creation 
of vital benefits require not only the acceleration of human capital, but also a sophisticated, 
multifaceted development.

2. Empirical framework

2.1.  Data and Model
The main purpose of this work is to study the impact of investment indicators on human 

capital on key macroeconomic indicators in the industrial sector. In this regard, the data of the 
State Statistics Committee of the Republic of Azerbaijan were used.

Table. 1 Investment indicators directed to human capital with the main macroeconomic 
indicators of the industrial sector. 

Years

Gross profit 
in industry 
(in million 

manats)

The volume 
of production 

in industry 
(in million 

manats)

Training and 
development 

costs (in 
million 
manats)

Medical cost 
(in million 

manats)

Research and 
development 

costs (in 
million 
manats)

1995 - 1771.20 62.42 24.65 3.24
1996 - 2392.80 89.14 35.11 4.20
1997 - 2742.70 97.96 33.69 6.25
1998 - 2575.00 87.04 23.28 4.72
1999 - 2882.00 121.38 28.40 6.03
2000 - 3639.00 140.22 31.55 7.17
2001 - 3769.00 132.02 29.78 6.67
2002 - 4019.00 126.75 29.70 7.56
2003 - 4982.10 163.69 38.55 11.57
2004 - 5961.40 205.53 51.37 13.98
2005 4877.0 9308.80 276.90 85.68 21.41
2006 9259.0 15544.00 397.23 134.33 26.53
2007 15138.0 22495.60 573.48 204.01 34.82
2008 21451.0 29773.30 726.74 256.83 46.07
2009 15660.0 22563.60 727.52 255.01 52.79
2010 20008.0 27978.20 777.97 282.78 61.14
2011 25784.0 35026.90 853.11 331.83 71.36
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2012 24397.0 34565.00 917.55 384.77 73.68
2013 23554.0 33898.10 837.64 360.58 68.17
2014 21140.0 32110.30 845.50 362.00 67.58
2015 14318.0 26369.40 778.33 343.41 54.89
2016 18338.1 32300.20 937.81 375.52 58.91
2017 23986.8 39892.50 988.38 399.67 62.27
2018 31104.8 47677.00 1170.67 422.59 70.12
2019 28779.9 46999.20 1260.08 501.35 70.19

Source: The State Statistics Committee of the Republic of Azerbaijan

2.2.  Estimation Results
To increase the research-oriented nature of the research, according to the data in Table 

1 in accordance with the rules of economic research in the Eviews econometric application 
software package, let’s first examine the impact of cost factors for human capital development 
in the industry on gross industry profits. We have grouped these cost factors into training and 
development (T&D), medical expenditure (MC), and research and development expenditure 
(R&D). Let me note that the coefficients on the cost factors are determined based on the share 
of industrial output in the country’s GDP.

Table.2 The result of evaluating the parameters of the linear model of multiple regression 
in the software package Eviews 11.

Dependent Variable: GP
Method: Least Squares
Date: 07/05/21   Time: 16:28
Sample: 2005 2019
Included observations: 15

Variable Coefficient Std. Error t-Statistic Prob.  
R&D 243.8211 93.73778 2.601098 0.0246
MC -65.28907 30.77059 -2.121801 0.0574

T&D 38.94657 11.72717 3.321054 0.0068
C -4677.235 2632.489 -1.776735 0.1032

R-squared 0.905171     Mean dependent var 19853.04
Adjusted R-squared 0.879308     S.D. dependent var 7103.289
S.E. of regression 2467.733     Akaike info criterion 18.68317
Sum squared resid 66986789     Schwarz criterion 18.87198
Log likelihood -136.1237     Hannan-Quinn criter. 18.68115
F-statistic 34.99933     Durbin-Watson stat 1.778308
Prob(F-statistic) 0.000006

Source: Eviews was developed by the author in 11 software packages.
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Based on the result obtained from the Eviews application software package, the regression 
equation will be as follows:

Table.3 Evaluate the relationship between indicators in the Eviews 11 software package.

Estimation Command:
LS GP R&D MC T&D C

Estimation Equation:
GP = C (1) * R&D + C (2) * MC + C (3) * T&D + C (4)

Substituted Coefficients:
GP = 243.821120342* R&D – 65.2890690409* MC + 38.9465659419* T&D – 
4677.23520953

Source: Eviews was developed by the author in 11 software packages.

The dynamics of the Fitted and Actual values of the built-in model with the regression 
equation of the Eviews application software package, as well as the residuals between them 
are given in the graph below.

Figure.1 The dynamics of the (Fitted) and actual (Actual) values obtained by the 
regression equation of the model and the residuals (Residual) between them

Source: Eviews was developed by the author in 11 software packages.

Let us test the hypothesis of equality of coefficients of the regression model based on 
the Eviews application software package. According to the results of the Eviews software 
package, we have identified the relationship between the gross profit of industry in the 
Republic of Azerbaijan and the cost of human capital development in the industry – training 
and development, medical, research and development costs. From the correlation equation 
obtained by evaluating the parameters of the linear model of multiplicity regression, which 
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represents the relationship between gross profit in industry and human capital development 
costs in the Eviews 11 software package, it can be concluded that 1 unit increase in training 
and development costs gross profit 38.94 units, research and development While a 1-unit 
increase in expenditures increases gross profit by 243.82 units, a 1-unit increase in medical 
expenses reduces gross profit by 65.28 units. In addition, the statistical significance of the 
resulting regression equation as a whole can be verified using the F-Fisher criterion. For this 
purpose, the F-Fisher criterion should be compared with the value 𝐹𝑐ə𝐹𝑐ə𝑙 (а; m; n – m – 1). 
According to the table data reflecting the results of the Eviews software package,

F- statistic (Fisher’s criterion) = 34.99933

In Excel, if we define the value of the table F using the formula 𝐹𝑐ə𝑑𝑣ə𝑙 (а; m; n – m – 1) = 
Fdistribution, 𝐹𝑐ə𝑑𝑣ə𝑙 (а; m; n – m – 1) = Fdistribution (0,05; 3; 11) = 0.114111836

When comparing the F-Fisher criterion with the value of 𝐹𝑐ə𝑑𝑣ə𝑙 (а; m; n – m – 1), it 
appears that the F-Fisher criterion> 𝐹𝑐ə𝑑𝑣ə𝑙 (34.99933> 0.114111836). This means that the 
regression equation as a whole is statistically significant. This means the adequacy of the 
established model. If we calculate the coefficient of elasticity in accordance with the coefficient 
of free variables in the relationship equation and the average values of gross profit in industry 
and human capital expenditures in the studied periods, we obtain the following result.

𝐸td = (𝛼 × 𝑋 ̅)/�̅�= (38.94657 ×804.6)/19853= 1.5784

𝐸rd = (𝛼 × 𝑋 ̅)/�̅�= (243.8211×56)/19853= 0.6877

𝐸mc = (𝛼 × 𝑋 ̅)/�̅�= (-65.28907×307.6)/19853= -1.011

As a result of the report, it was determined that a 1 percent increase in training and 
development expenditures would increase gross profit by 1.6 percent, a 1 percent increase in 
research and development expenditures would increase gross profit by 0.69 percent, but a 1 
percent increase in medical expenditures would decrease gross profit by 1.01 percent.

Now, based on the data in Table 1, let’s examine the impact of the volume of industrial 
output on the cost of human capital development in the industry (training and development 
(T&D), medical expenditure (MC), research and development expenditure (R&D).

Table. 4 The result of estimating the parameters of the linear model of multiple regression 
in the software package Eviews 11.

Dependent Variable: VIP
Method: Least Squares
Date: 07/06/21   Time: 10:03
Sample: 1995 2019
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.  
R&D 21.72749 65.94922 0.329458 0.7451
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MC -9.994690 21.75522 -0.459416 0.6507
T&D 42.18027 8.476784 4.975976 0.0001

C -1564.661 791.1762 -1.977639 0.0612
R-squared 0.986035     Mean dependent var 19649.45
Adjusted R-squared 0.984039     S.D. dependent var 15691.40
S.E. of regression 1982.373     Akaike info criterion 18.16762
Sum squared resid 82525838     Schwarz criterion 18.36264
Log likelihood -223.0953     Hannan-Quinn criter. 18.22171
F-statistic 494.2365     Durbin-Watson stat 1.960736
Prob(F-statistic) 0.000000

Source: Eviews is compiled by the author in 11 software packages.

Based on the result obtained from the Eviews application software package, the regression 
equation will be as follows:

The dynamics of the Fitted and Actual values of the built-in model with the regression 
equation of the 

Reviews application software package and the residuals between them are given in the 
graph below.

Figure.2 The dynamics of the (Fitted) and actual (Actual) values obtained by the regression 
equation of the model and the residuals (Residual) between them.

Source. Reviews application was developed by the author based on the software package

VIP = 21.72749*R&D - 9.994690*MC + 42.18027*T&D - 1564.661 

𝐸𝐸𝐸𝐸td = (𝛼𝛼𝛼𝛼 × �̅�𝑋𝑋𝑋)/�̅�𝑌𝑌𝑌= (38.94657 ×804.6)/19853= 1.5784
 

𝐸𝐸𝐸𝐸rd = (𝛼𝛼𝛼𝛼 × �̅�𝑋𝑋𝑋)/�̅�𝑌𝑌𝑌= (243.8211×56)/19853= 0.6877
 

𝐸𝐸𝐸𝐸mc = (𝛼𝛼𝛼𝛼 × �̅�𝑋𝑋𝑋)/�̅�𝑌𝑌𝑌= (-65.28907×307.6)/19853= -1.011

As a result of the report, it was determined that a 1 percent increase in training and development 
expenditures would increase gross profit by 1.6 percent, a 1 percent increase in research and development 
expenditures would increase gross profit by 0.69 percent, but a 1 percent increase in medical expenditures would 
decrease gross profit by 1.01 percent.

Now, based on the data in Table 1, let's examine the impact of the volume of industrial output on the cost of 
human capital development in the industry (training and development (T&D), medical expenditure (MC), research 
and development expenditure (R&D).

Table. 4 The result of estimating the parameters of the linear model of multiple regression in the software 
package Eviews 11.

Dependent Variable: VIP
Method: Least Squares
Date: 07/06/21   Time: 10:03
Sample: 1995 2019
Included observations: 25

Variable Coefficient Std. Error t-Statistic Prob.
R&D 21.72749 65.94922 0.329458 0.7451
MC -9.994690 21.75522 -0.459416 0.6507

T&D 42.18027 8.476784 4.975976 0.0001
C -1564.661 791.1762 -1.977639 0.0612

R-squared 0.986035    Mean dependent var 19649.45
Adjusted R-squared 0.984039    S.D. dependent var 15691.40
S.E. of regression 1982.373    Akaike info criterion 18.16762
Sum squared resid 82525838    Schwarz criterion 18.36264
Log likelihood -223.0953    Hannan-Quinn criter. 18.22171
F-statistic 494.2365    Durbin-Watson stat 1.960736
Prob(F-statistic) 0.000000

Source: Eviews is compiled by the author in 11 software packages.

Based on the result obtained from the Eviews application software package, the regression equation will be 
as follows:

The dynamics of the Fitted and Actual values of the built-in model with the regression equation of the 

Reviews application software package and the residuals between them are given in the graph below.

Figure.2 The dynamics of the (Fitted) and actual (Actual) values obtained by the regression equation of the model 
and the residuals (Residual) between them.
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Let us test the hypothesis of equality of coefficients of the regression model based on 
the Eviews application software package. According to the results of the Eviews software 
package, we have identified the relationship between the volume of industrial output in the 
Republic of Azerbaijan and the cost of human capital development in the industry – training 
and development, medical, research and development costs. From the correlation equation 
obtained by evaluating the parameters of the linear model of multiple regression, which 
expresses the relationship between the volume of industrial output and the cost of human capital 
development in the Eviews 11 software package, it can be concluded that 1 unit increase in 
training and development costs 42.18 units, research and development While a 1-unit increase 
in costs increase output by 21.72 units, a 1-unit increase in medical costs reduces output by 
9.99 units. In addition, the statistical significance of the resulting regression equation as a 
whole can be verified using the F-Fisher criterion. For this purpose, the F-Fisher criterion 
should be compared with the value 𝐹𝑐ə𝐹𝑐ə𝑙 (а; m; n – m – 1). According to the table data 
reflecting the results of the Eviews software package,

F- statistic (Fisher’s criterion) = 494.2365

In Excel, we define the value of the table F using the formula 𝐹𝑐ə𝑑𝑣ə𝑙 (а; m; n – m – 1) = 
Fdistribution, 𝐹𝑐ə𝑑𝑣ə𝑙 (а; m; n – m – 1) = Fdistribution (0,05; 3; 21) = 0.115553

When the F-Fisher criterion is compared with the value of 𝐹𝑐ə𝑑𝑣ə𝑙 (а; m; n – m – 1), it 
appears that the F-Fisher criterion is> 𝐹𝑐ə𝑑𝑣ə𝑙 (494.2365> 0.115553). This means that the 
regression equation as a whole is statistically significant. This means the adequacy of the 
established model. If we calculate the coefficient of elasticity in accordance with the coefficient 
of free variables in the relationship equation and the average volume of industrial output and 
human capital expenditures in the period under study, we obtain the following result.

𝐸td = (𝛼 × 𝑋 ̅)/�̅�= (42.18027×531.80)/ 19649.45= 1.1415

𝐸rd = (𝛼 × 𝑋 ̅)/�̅�= (21.72749×36.45)/ 19649.45= 0.0403

𝐸mc = (𝛼 × 𝑋 ̅)/�̅�= (-9.994690×201.06)/ 19649.45= -0.1022

As a result of the report, it was determined that a 1 percent increase in training and 
development costs increases production by 1.14 percent, a 1 percent increase in research and 
development costs increases production by 0.04 percent, but a 1 percent increase in medical 
costs reduces production by 0.1 percent

Conclusions

The research can lead to the following conclusions:
1. According to the results of the Eviews software package, we have identified the 

relationship between the gross profit of industry in the Republic of Azerbaijan and 
the cost of human capital development in industry – training and development, 
medical, research and development costs. From the relationship equation obtained 
by evaluating the parameters of the linear model of multiplicity regression, which 
represents the relationship between the total profit in the industry and the cost of 
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human capital development in the Eviews 11 software package, it can be concluded 
that 1 unit increase in training and development costs 38.94 units, research and 
development While a 1-unit increase in expenditures increases gross profit by 
243.82 units, a 1-unit increase in medical expenses reduces gross profit by 65.28 
units.

2. As a result of the report, it was determined that a 1 percent increase in training and 
development expenditures would increase gross profit by 1.6 percent, a 1 percent 
increase in research and development expenditures would increase gross profit by 
0.69 percent, but a 1 percent increase in medical expenditures would decrease gross 
profit by 1.01 percent.

3. From the correlation equation obtained by evaluating the parameters of the linear 
model of multiple regression, which expresses the relationship between the volume 
of industrial output and the cost of human capital development in the Eviews 
11 software package, it can be concluded that 1 unit increase in training and 
development costs 42.18 units, research and development While a 1-unit increase 
in costs increases output by 21.72 units, a 1-unit increase in medical costs reduces 
output by 9.99 units.

4. As a result of the report, it was determined that a 1 percent increase in training and 
development expenditures would increase gross output by 1.14 percent, a 1 percent 
increase in research and development expenditures would increase gross output by 
0.04 percent, but a 1 percent increase in medical expenditures would reduce gross 
output by 0.1 percent.

As a result, our previous assessment of the relationship between gross profit in industry and 
the cost of human capital development in the industry shows that research and development 
costs are more important in increasing profits than the cost of human capital in the industry. 
From this point of view, it is expedient to invest in research and development in the industry to 
improve the mechanisms applied in this direction. At the same time, training and development 
costs are important in increasing overall profits. Our other assessment shows that the 
relationship between the volume of industrial output and the cost of human capital shows that 
investments in training and development have a greater impact on output. In addition, research 
and development costs are of particular importance in increasing industrial output. Both 
assessments revealed that medical expenditures lead to a reduction in both gross profit and 
output. This does not mean that medical costs in the industry should be reduced. In general, the 
assessment also shows that investment in training and research development in the industry is 
very important. Given all this, the improvement of these two indicators, which can stimulate 
the development of human capital in industry, is a priority.
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