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The main indicator of the country's economy development is GDP. If it 

grows, the economy is developing. Analysis of the structure of GDP, its 

assessment in certain sectors of the economy, provides an explanation of the 

national economy development dynamics, identifies areas of active growth and 

decline, which allows to adjust and direct government policy [1]. 

The experience of Spain is interesting for analysis. Let us consider the 

influence of such factors as financing of innovations, average wages, government 

investments in the health of residents, foreign direct investment, receipts from the 

export of goods and services on the GDP of Spain for 2016-2021. (Table 1). 
Table 1. Economic indicators of Spain from 2016 to 2022  

  
GDP 

(billion 

dollars), y 

Funding for 

innovation 

(thousand 

euros), х1 

Average 
salary 

(euros), х2 

Spending on 

health care 

(million 

dollars), х3 

Foreign direct 

investment 

(mill. dollars), 

х4 

Exports of goods 

and services 

(mill. dollars), х5 

2016 1 773, 0 3245917,00 2010,73 2377,00 44253,34 417759,28 
2017 1862,60 3319288,00 1929,67 2527,00 44253,00 461907,00 
2018 1934,10 3294879,00 1844,24 2740,00 31565,00 499367,00 
2019 2007,10 3488597,00 1876,95 2711,00 58626,00 486852,00 
2020 1808,70 3833110,00 1890,00 2720,00 24759,00 392806,00 
2021 1983,10 3913842,00 2064,00 2810,00 33735,00 496963,00 

Authors created the table using data  [2]: 

The multiple linear regression model is a practical statistical model for 

evaluating relationships between a continuous dependent variable and predictor 

variables [3]. 

Let us get a statistical dependence model in the form of a multiple regression 

equation. The multiple linear regression model is a practical statistical model for 

evaluating relationships between a continuous dependent variable and predictor 

variables. In our model, the continuous dependent variable is GDP, the rest are 

variable indicators [4]. 

For a preliminary analysis of the relationship between a continuous dependent 

variable and predictor variables, the correlation matrix should be calculated (Table 

2). 



The matrix shows that the factors х2 and х4 do not affect (red) the resulting 

feature y, that is, these factors must be excluded from the equation. Between the 

factors х3 and х1, the phenomenon of multicollinearity is observed (green color). In 

the presence of multicollinearity, it is very difficult to interpret the influence of a 

single variable [5]; it is impossible to leave both factors in the equation - this will 

lead to the instability of the solution. Let us eliminate the variable x1. 
Table 2. Correlation matrix 

  у х1 х2 х3 х4 х5 

у 1           

х1 0,609086 1         

х2 -0,09592 -0,31274 1       

х3 0,72096 0,868759 -0,2063 1     

х4 0,325625 -0,26775 -0,02661 -0,34607 1   

х5 0,881768 0,38643 -0,02879 0,488217 0,293327 1 

We obtain a two-factor linear regression model. 

3 50,223308 0,001484 621,9323у х х      

Let us estimate the accuracy of the obtained model. 

The coefficient of determination 
2 0,89R  , which shows that the change in y 

is 89% due to a change in exogenous variables and only 11% due to random 

factors. The error of our model is small: the average error is 0.98%, the maximum 

error is 2.85%. 

The resulting equation is statistically significant. 

Thus, the main factors affecting the development of the Spanish national 

economy are the costs of health care and the export of goods and services. The 

impact of spending on health care can be explained by the need to support the 

country's labor resources in working condition, which allows creating GDP, and 

the export of goods and services is a derivative of the population's working 

capacity and a factor that brings foreign investment into the country's development 

[6]. 

 

References 

 
1.  C.R. McConnell, S. L. Brue and S. M. Flynn. Economics: Principles, Problems, and 

Policies. URL: https://faculty.ksu.edu.sa/sites/default/files/eb_mcconnell_econ.18e.pdf 

2. National Institute of Statistics of Spain (INE). URL: https://www.ine.es/ 

3. Norman Draper, Harry Smith. Applied Regression Analysis, 3 Edition. URL: 

https://www.researchgate.net/publication/277703079_Applied_Regression_Analysis_Third_

Edition 

4. S. Chatterjee, A.S. Hadi. Regression Analysis by Example. URL: 

https://www.researchgate.net/publication/263062919_Regression_Analysis_by_Example_Fi

fth_Edition_by_Samprit_Chatterjee_Ali_S_Hadi 

5. P.J. Huber. Robust Statistics. URL: 

https://www.stats.ox.ac.uk/~ripley/StatMethods/Robust.pdf 

6. J. Neter, M.H. Kutner, C.J. Nachtsheim, W. Wasserman. Applied Linear Statistical Models. 

URL: https://users.stat.ufl.edu/~winner/sta4211/ALSM_5Ed_Kutner.pdf 
 

https://faculty.ksu.edu.sa/sites/default/files/eb_mcconnell_econ.18e.pdf
https://www.ine.es/
https://www.researchgate.net/publication/277703079_Applied_Regression_Analysis_Third_Edition
https://www.researchgate.net/publication/277703079_Applied_Regression_Analysis_Third_Edition
https://www.researchgate.net/publication/263062919_Regression_Analysis_by_Example_Fifth_Edition_by_Samprit_Chatterjee_Ali_S_Hadi
https://www.researchgate.net/publication/263062919_Regression_Analysis_by_Example_Fifth_Edition_by_Samprit_Chatterjee_Ali_S_Hadi
https://www.stats.ox.ac.uk/~ripley/StatMethods/Robust.pdf
https://users.stat.ufl.edu/~winner/sta4211/ALSM_5Ed_Kutner.pdf

	І Міжнародна науково-практична конференція студентів та молодих вчених «Математика та математичне моделювання у сучасному технічному університеті»
	У збірнику опубліковано доповіді учасників І Міжнародної науково-практичної конференції студентів та молодих вчених, яка відбулася 30 листопада 2022 року на базі ДВНЗ «Донецький національний технічний університет». У збірник увійшли матеріали секцій к...

