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The key policy areas of the EU are investment in research, development, education and skills, as
they are necessary for the growth of the knowledge-based economy. With the help of econometric
modeling, the dependence of GDP growth on one of the essential factors (innovation-oriented human
capital) is determined.
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KiroueBbiMu HalpaBJICHUAMU MMOJIUTUKH EC saBnsroTcs HWHBCCTHUIIMHU B UCCJIICAOBAHUA, pa3pa60TKM,
06pa303aH1/1e M HaBbIKH, IMOCKOJIBKY OHH HeO6XOZlI/leI IJiA poCTa 5KOHOMUKH, OCHOBaHHOM Ha
3HaHUAX. C MOMOIIBIO IKOHOMETPUYECKOT0 MOICTIMPOBAHUS ONpeieieHa 3aBUcUMOCTh pocta BBIIT
OT OJHOTO W3 CYIIECTBEHHBIX (PAKTOPOB — HMHHOBAIMOHHO-OPUEHTHPOBAHHOTO YEIOBEYECKOI'O
KamuTana.

Kmroueswie cnosa: MHHOBALlIOHHAs1 5KOHOMUKQ, SKOHOMMYECKUI POCT, perp€CCUOHHASA MO/ICIIb, AaHAIIM3.

Consider one of the factors — the average annual number of people employed in science
and technology, expressed in thousands of people and study its impact on GDP at purchasing
power parity (PPP) at constant (2017) prices.

In 2019, the European Union included 28 countries, in the following 2020, the UK ceased
its membership in the European Union. Therefore, a sample of n = 28 was selected for the
period of 2019. Since the range of data is very large, the data was normalized as logarithms of the
original ones.

Using the Microsoft Excel Analysis ToolPak, the following regression model is built:

InY =-1,428 + 1,013: InX.

The explanatory variable is X — the average annual number of people employed in science
and technology, thousands of people in the EU.

The coefficient at X shows how many percent Y will change with an increase of X by 1 %,
an increase in the number of people employed in science and technology by 1 % will lead to an
increase in GDP by 1.013 %.
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The strength, tightness and direction of the correlation relationship can be judged by the
value of the correlation coefficient ri, which is equal to 0.988.

According to the value of the correlation coefficient, it can be concluded that there is a
strong correlation between the variables under consideration in the model. Positive correlations
mean that high values of one variable are associated with a high value of another, which
corresponds to the model.

The quality of the created regression equation is indicated by the coefficient of
determination, R? = 0.975, which shows a good consistency of the regression equation with
statistical data.

To test the significance of the coefficient of determination, a null hypothesis is put
forward about the equality of the coefficient of determination to zero, as well as an alternative
one: the coefficient of determination is greater than zero. Acceptance of the null hypothesis
means that the coefficient is statistically insignificant, acceptance of the alternative hypothesis
means that the coefficient is significant, and our model is adequate.

To do this, we compare the F-statistics with the critical point F distribution with degrees
of freedom 1 and 26 and a significance level of 0.05 based on our data. As a result, we get F
critical = 4,225, F-statistics = 1026,6. F-statistics is greater than the critical point F of the
distribution, therefore this means acceptance of the hypothesis H1, which indicates the
significance of the coefficient of determination.

The next step is to check the statistical significance of the regression coefficients.

After calculations, we get t-statistics = 32,041; t critical= 2.056.

Since the value of t-statistics modulo exceeds its critical value, the estimation of the
regression coefficient is considered significant. This means that the number of people employed
in science and technology significantly affects the level of GDP.

An important prerequisite for building a qualitative regression model using the Least
Squares method is the independence of the values of random deviations from the values of
deviations in all other observations. The absence of dependence guarantees the absence of
correlation between neighboring deviations, that is, cov(ei-1,ei) = 0. In practice, to analyze the
correlation of deviations, instead of the correlation coefficient, the associated Durbin-
Watson statistic are used, calculated by the formula:

DW =—Z (6 -e.) .
e

This DW value should be approximately equal to 2 to indicate the absence of
autocorrelation, that is, the value should be in the interval between DU and (4-DU). To
determine the values of the boundaries of this interval, a table of critical points of the Durbin—
Watson distribution is used. For the data under study, we get: DW = 1.643236; DU = 1.47589;
4-DU = 2.52411, which means that the statistics fall into the interval we need, from which we
can conclude that there is no autocorrelation of the residuals and the constructed model can be
considered satisfactory.

Below is a graph (Fig. 1): the X axis is the natural logarithm of the average annual number
of people employed in science and technology in the EU (thous. people), the Y axis is the natural
logarithm of GDP at PPP (billions o dollars), the regression line is shown, and the points of the
country are indicated.

The model considered for the European Union is not suitable for studying the relationship
between the GDP of the Republic of Belarus and the average annual number of people
employed in science and technology, since this factor has little effect on the GDP of Belarus,
and statistical data do not correspond well with the model.
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Figure 1 — Graph showing points of countries and regression line

Note — Source: Author's development based on data from Eurostat.
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The COVID-19 outbreak has been a huge challenge for many industries, many of which have been
hit hard, but the digital economy has played a big role during the pandemic, it has also found some
problems. Based on some data, this paper analyzes the important role of digital economy such as
online sales and online teaching, discusses the problem such as digital divide caused by the rapid
development of digital economy, and puts forward corresponding countermeasures and suggestions.
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