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TO COVID-19

ABSTRACT. The pandemic of coronavirus disease

(COVID-19) significantly slowed economic development
and exacerbated income inequality. However, the scale of
this destructive influence varies considerably among
countries. Thus, the purpose of this study is to identify
changes in causality patterns between economic
development and income inequality due to COVID-19.
To fulfill the task, an Index of Economic Development
(IED) is developed using the multivariate analysis tools,
Cronbach's alpha and the Fishburn formula. The Gini
index was chosen as a core proxy of social inequality. The
research covers a sample of 15 European countries. The
period of the analysis is 2000-2021. A set of regression
equations are constructed to determine the relationship
between economic development and income inequality in
the studied countries. A dummy variable is integrated into
the equation to determine the impact of the coronavirus
disease (COVID-19). Modeling is catried out on the panel
data. The most acceptable functional form of the
regression model is clarified based on the Hausman test.
Modeling results make it possible to identify patterns of
changes in the impact of income inequality on economic
development, and vice versa. The change in their causality
due to COVID-19 is substantiated.

JEL Classification: E24, E31, Keywords: economic development, income inequality, COVID-
F32, 118, O47 19, coronavirus disease, country resistance
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Introduction

The COVID-19 pandemic has led to one of the most significant crises in the last 100
years, negatively affecting the public health and the socioeconomic situation in almost all
countries of the world. In response to the spread of the pandemic, representatives of the public
administration sector worldwide jointly developed a system of regulatory interventions aimed
at reducing the rate of morbidity and mortality from COVID-19. Strict quarantine restrictions
and large-scale vaccination campaigns made it possible to achieve significant success in
combating the coronavirus disease during 2020-2022. However, these measures also had a
controversial impact on economic engagement in specific sectors because they blocked some
activities. Therefore, it is important to determine the patterns of relationships between the level
of country economic development and income inequality for the sake of both creating a post-
pandemic recovery strategy and developing effective mechanisms of resistance to similar
threats in the future. Additionally, changes in these patterns due to the pandemic of the
coronavirus disease (COVID-19) should be substantiated with the aim of further formalizing
strategies for socioeconomic recovery that are more regionally personalized.

1. Literature review

The literature review block clarifies previous research results concerning economic
development and income inequality, its interaction and manifestation in the pandemic period.

The first part of the literature review aims to identify economic development
measurement indicators. Most scientists considered economic growth and economic
development from a limited perspective and chose only GDP growth (Omran, Bilan (2022);
Grencikova et al. (2022)) or GDP per capita (Simovic (2021)) as a crude proxy of its
guantitative assessment. The group of researchers (Lyulyov et al. (2021); Oliinyk et al. (2021);
Tiutiunyk et al. (2021); Pimonenko, Lyulyov, Us (2021)) characterized the state of economic
development and economic growth through the leading indicators of macroeconomic stability,
namely: GDP growth; unemployment rate; consumer price index; state budget deficit, current
account balance. In turn, scientists (Brychko et al. (2021)) additionally defined the balance of
trade accounts and value-added as the indicators of economic growth measurement. Govdeli
(2022) proposed to measure country's economic development with three indicators: gross
domestic savings, fixed capital investments and GDP growth. Streimikiené et al. (2022)
characterized the economic perspective of the country's development through the following
quantitative parameters: central government debt, total % of GDP; GDP growth, annual %;
GDP per capita, PPP constant 2011 international $; gross fixed capital formation, % of GDP;
income share held by the lowest 20%; industry value-added, annual % growth; research and
development expenditure, % of GDP; unemployment, % of the total labor force; current account
balance, % of GDP. Researchers (Yarovenko et al. (2021); Leonov, Frolov, Plastun (2014))
stated that dynamic economic growth is impossible without sufficient investments and their
effective allocation (in high-tech projects that will contribute to country innovative
development). In the paper (Didenko et al. (2020)), it is mentioned that the financial inclusion
of population also determines the sustainability of socio-economic development. The group of
researchers (Lopez, Alcaide, Blockchain (2020); Shipko et al. (2021)) noted that sustainable
economic growth directly or indirectly depends on public expenditures and the effectiveness of
budget funds management. They also pointed out the importance of the quality of state
management of enterprises and institutions of critical infrastructure, the efficiency of the system
of early response and warning to external shocks, and the quality of anti-crisis management at
the national, local and micro levels.
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The next section of the literature review aims to summarise the most relevant research
results on the assessment of income inequality and its impact on economic development
proxies. Thus, (Syahnur et al. (2021)) in the context of a quantitative assessment of the level of
socio-economic inequality, relied on indicators of investment volumes, public expenditures,
human development index. Tiutiunyk et al. (2022); Fert6, Bojnec, Podruzsik (2022) also argued
that the country's social development is closely related to the leveling of the population's income
distribution (the Gini index) and the level of human development. Skare et al. (2021) also chose
the Gini index as a proxy for income inequality. In turn, Bajra (2021), in the context of
identifying the relationship between the level of economic growth and income inequality, found
that an increase in GDP per unit leads to a reduction in the share of people living in inequality
by 0.05 %. However, Laskiené, Zykiene, Verdnikovaite (2020) investigated the relationship
between income inequality and population migration in a sample of EU countries. The
researchers found that income inequality has more significant effect on immigration than on
emigration. In contrast, emigration processes depend on income inequality only in a group of
countries with an average level of income inequality. Laurinavicius et al. (2020) also focused
on identifying the impact of income inequality and migration processes. The authors revealed
that income inequality plays a crucial role in boosting migration in crisis and early post-crisis
periods. In contrast, these causal relationships become weaker in less turbulent economic
conditions. Kot, Paradowski (2022) identified that inequality aversion is closely correlated with
income inequality but has no statistically significant causality with country's economic
development. Wildowicz-Szumarska (2022) researched fiscal preconditions of income
inequality in EU countries. The author revealed that social transfers are more effective in
combating income inequality than direct taxes. It was also pointed out that income inequality
is more likely to develop in liberal than in social-democratic states. However, Gonos et al.
(2023) confirmed the existence of a close connection between the social and economic
parameters of the country's development. The scientists found that for V4 Region countries
growing life expectancy and education enrollment are critical social determinants of national
income growth. Popescu (2022) also focused on identifying social determinants' impact on
country performance. The author revealed that educational factors significantly influence the
country's economic development.

The next block of theoretical research is focused on clarifying the channels of influence
of the coronavirus disease (COVID-19) on proxies of socioeconomic development. Researchers
(Smiianov et al. (2020)) in the context of identifying the impact of the pandemic lockdown on
economic growth, noted the presence of several logical chains. The authors declared that GDP
growth affects the population's well-being and the level of employment, which, in turn, has a
positive effect on economic dynamics. Moreover, GDP growth contributes to investments
accumulating and allocating in medical infrastructure. Modernization of the healthcare
system’s infrastructure positively affects public health and stimulates economic growth due to
the improvement of the quality and productivity of the workforce. Lyeonov et al. (2021a);
Lyeonov et al. (2021b); Vasylieva et al. (2020); Ziabina, Kwilinski, Belik (2021) also
highlighted channels of public health care system influence on the country's economic
development. Finally, GDP growth stimulates investing in the development of the green
economy, and the improvement of the environment allows for the allocation of investments in
fixed assets and accelerates economic growth (Tomchuk et al. (2018). The authors (Keliuotyté-
investments on the country's economic growth. The researchers (Fadel et al., 2021; Uslu,
Alagoz & Giines, 2020) also devoted special attention to the empirical analysis of the prospects
for ensuring economic growth through the channel of environmental transformations caused by
the coronavirus pandemic. Many scientists (Zhang et al., 2022; Sardak et al., 2018) also
researched employment and labor migration consequences of COVID-19 for socio-economic
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development. Privara (2022) revealed that the number of cases of COVID-19 did not
significantly damage the country's socioeconomic parameters, while mortality from the
coronavirus disease dramatically negatively affected the country's economic development.
Numerous researchers (Castro, 2022; Kuzior, Manka-Szulik, Krawczyk, 2021; Alabdullah,
Asmar, 2022; Dvorsky et al., 2021; Capolupo, Palumbo, Adinolfi, 2022) identified the changes
in the organizational and functional patterns of business models due to COVID-19 pandemic.
Rahmanov, Mursalov, Rosokhata (2021); Zhu, Li, Shang (2022); Basuki et al. (2022);
Androniceanu, Kinnunen, Georgescu (2020); Sawangchai et al. (2020); Jurczuk, Florea (2022);
Beno (2022; Boronos et al. (2020); Karacsony et al. (2021); Hasan et al. (2022); Ray (2021);
Grebosz-Krawczyk, Siuda (2022); Hinrichs, Bundtzen (2021); Jurek, Korjonen-Kuusipuro,
Olech (2021) researched perspectives of implementing remote business management, e-
governance and digital technologies as a possible pathway for survival in a competitive business
environment during the pandemic period. Lulaj (2022) researched the pandemic crisis through
the public spending optimization perspective.

Summarizing the results of the theoretical analysis, it is worth noting that the pandemic,
on the one hand, led to large-scale socio-economic losses but, on the other hand, contributed to
the active implementation of innovative technologies. However, the strength and scale of such
an impact of COVID-19 are not identical in all countries of the world, which requires further
research in this direction. It is also worth noting that scientists dominantly use the Gini index
as a proxy of income inequality, while they are not so unanimous in determining the
measurement indicators of economic development.

2. Methodological approach

The purpose of this study is to determine the patterns of the relationships between the
level of country economic development and income inequality, as well as to justify the changes
in these patterns due to the coronavirus disease (COVID-19) pandemic. This study will be
realized on a sample of 15 European countries: Albania, Bulgaria, Croatia, the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Moldova, Poland, Romania, Serbia, Slovakia, Slovenia,
and Ukraine. Period of observation — 2000-2021.

The hypotheses of this study are as follows: (1) the increase in the level of economic
development of the country leads to a decrease in income inequality; (2) the growth of income
inequality negatively affects the dynamics of the country's economic development; (3) during
the COVID-19 pandemic, the positive impact of the increase in the level of economic
development of the country on the reduction of income inequality became weaker; (4) during
the COVID-19 pandemic, the negative impact of the growth of income inequality on the
economic development of the country became stronger.

To test hypotheses (1) and (2), simple linear regression models will be built on the panel
data using the Stata/SE 14.2 software product, covering the entire time range of observations
(2000-2021). Instead, to test hypotheses (3) and (4), similar simple linear regression models
will be constructed but covering only the pre-pandemic period. Confirmation or refutation of
hypotheses (3) and (4) involves comparing the values of the regression coefficients in the model
for 2000-2021 and the model for 2000-2019. An additional stage of testing hypotheses (3) and
(4) also involved the construction of simple linear regression models on the panel data with a
dummy variable characterizing the pandemic as an independent variable (COVID). The dummy
variable takes the value of "0" in the pre-pandemic period and "1" - during the outbreak of the
pandemic (2020-2021).

The Gini index was chosen as a measure of income inequality without hesitation
considering the literature review results. At the same time, the multifaceted nature of the
country's economic development does not allow choosing the only proxy of the country’s
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economic development. Thus, the Index of Economic Development (IED) is developed based
on the following indicators:

- Unemployment, total (% of total labor force) (Unempl);

- School enrollment, secondary (% gross) (School);

- Electric power consumption (kWh per capita) (El_cons);

— GDP growth (annual %) (GDPg);

- Foreign direct investment, net inflows (% of GDP) (FDI);

- Gross capital formation (% of GDP) (GCF);

- General government final consumption expenditure (% of GDP) (GGFCE);

- Current account balance (% of GDP) (CAB);

- Inflation, consumer prices (annual %) (CPI);

- New business density (new registrations per 1,000 people ages 15-64) (Bus);

- Tax revenue (% of GDP) (Tax_rev);

- Trade (% of GDP) (Trade);

- Government Effectiveness: Estimate (GE);

- Regulatory Quality: Estimate (RQ).

All the variables described above (except the dummy one) are chosen as proxies of the
country's economic development based on literature review results. They are collected from the
World Bank Group's "World Development Indicators” and "Worldwide Governance
Indicators"” collections (World Bank DataBank, 2022).

The formation of an IED involves the implementation of several stages.

Stage 1. Bringing individual indicators to a comparable value using natural
normalization and Savage normalization approaches. Before using normalization approaches,
all variables are transformed to eliminate negative value indicators. This transformation refers
to such variables GDP growth (annual %) (GDPg); Foreign direct investment, net inflows (%
of GDP) (FDI); Current account balance (% of GDP) (CAB); Government Effectiveness:
Estimate (GE); Regulatory Quality: Estimate (RQ). To eliminate negative values, all the the
values are increased by the absolute value of the minimal extremum identified separately for
each indicator.

In the next step, all indicators are brought to the comparable form considering their
impact on the integral indicator. Indicators, which growth has a positive effect on IED (School,
GDPg, FDI, GCF, CAB, Bus, Tax_rev, Trade, GE, RQ), are brought to a comparable form
using natural normalization approach according to the formula:

Xi = Xmin (1)

Xn =
Xmax — Xmin

where x,, — the normalized value of the corresponding indicator;

x;— the current value of the normalized indicator;

Xmin— the minimum value of the normalized indicator for the entire set of observations;
Xmax— the maximum value of the normalized indicator for the entire set of observations.

In turn, indicators, which growth led to the decrease of the integral indicator, are brought
to the comparative view using Savage normalization approach according to the formula:

X, = Xmax — Xi (2)

Xmax — Xmin

where x,— the normalized value of the corresponding indicator;
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x;— the current value of the normalized indicator;
Xmin— the minimum value of the normalized indicator for the entire set of observations;
Xmax— the maximum value of the normalized indicator for the entire set of observations.

After completion of normalization procedures, values of all individual indicators belong
to the range [0; 1].

Stage 2. Conducting a test for internal consistency of indicators. Cronbach's alpha test
in Stata/SE 14.2 software will be used for this purpose. Cronbach's alpha computes the interitem
correlations or covariances for all pairs of variables in the varlist and Cronbach's alpha statistic
for the scale formed from them (Stata, 2022). If the level of indicators' internal consistency is
high, then they will all be used to form the Index of Economic Development. If the Cronbach's
alpha test results are low, it will be necessary to repeat all previous iterations to obtain a
satisfactory test result.

Stage 3. Identification of weighting coefficients of individual indicators of economic
development. For this purpose, one of the multivariate analysis tools built into Stata / SE 14.2
— principal components analysis is used. Application of the principal components analysis
approach for indices construction described by Brody, Smith (2022); Vyas, Kumaranayake
(2006); Nardo et al. (2005). In the first step, covariance matrix is constructed. Considering the
cumulative correlation value, the critical quantity of principal components is determined. Their
eigenvalues will be used at further stages of the research. Selection of the principal components
is based on the assumption that principal components must explain at least 60-70% of the total
signs’ variation (Nardo et al. (2005)). In the following stage, eigenvectors of all those principal
components are taken, the cumulative variation of which is <0.7. After selecting an appropriate
quantity of principal component, we might analyze indicators’ loading within each principal
component to clarify weighting coefficients. The more straightforward approach considers
using loadings from the first principal component as a weighting coefficient. However, such an
approach has some limitations (another principal component might reflect considerably
different loading for the same indicators). Therefore, it is proposed based on (Vyas,
Kumaranayake (2006); Nardo et al. (2005)) to identify the vector-averaged eigenvalues
(loadings) for each indicator of the country's economic development within all selected
principal components. Averaged eigenvalues cannot be used as weighting coefficients because
they characterise the indicator's relativity in uncorrelated vectors (principal components). That
is why averaged eigenvalues are used only at a preliminary stage to clarify factors' relativity.
Considering indicators’ loading values, the ranking approach is used to sort all variables by
growth. In the next step, weighting coefficients are identified as a curtain indicator rank to total
ranks sum ratio (based on the Fishburne approach). After that, the IED is formed according to
the formula:

IED = w; - Unempl + w, - School + w3 - El s + Wy - GDPg + ws - FDI + wy - 3)
*GCF +w; - GGFCE + wg - CAB + wg * CPI + wyy " Bus + wyq
*TaXyep + Wip - Trade + wys - GE + wy, - RQ

where wy,is the weighting coefficient of the corresponding individual indicator of the
characteristics of economic development;
IED- Index of Economic Development of the Country.

Thus, IED will be the second primary variable in addition to the Gini index.
Stage 4. Direct testing of the research hypotheses using regression modeling on panel
data in the Stata/SE 14.2 software product. Determination of the functional form of regression
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models will be implemented using the Hausman test. The test helps to choose a regression
model with fixed or random effects.

3. Conducting research and results

3.1. Construction of the Index of Economic Development (IED)

Before moving on to regression modeling and testing the hypotheses of the study, it is
necessary to develop IED.

Thus, at the first stage of this process, all 14 individual indicators were transformed to
a comparable form using natural normalization and Savage normalization. According to
normalisation results, all individual indicators now belong to the range [0; 1].

The next stage of this process involves conducting an internal consistency test -
Cronbach's alpha test. According to the test results, "Scale reliability coefficient: 0.7978" was
established, which is a satisfactory indicator, and therefore all 14 individual indicators will be
used to develop the IED.

The next stage of IED formation involves building a covariation matrix using principal
component analysis. Table 1 presents the results of this stage.

Table 1. Principal components/correlation

Component Eigenvalue Difference Proportion Cumulative
PC1 4.339 2.340 0.310 0.310
PC2 1.999 0.660 0.143 0.453
PC3 1.339 0.197 0.096 0.548
PC4 1.142 0.178 0.082 0.630
PC5 0.964 0.094 0.069 0.699
PC6 0.870 0.131 0.062 0.761
PC7 0.739 0.139 0.053 0.814
PC8 0.600 0.019 0.043 0.857
PC9 0.581 0.146 0.042 0.898
PC10 0.435 0.055 0.031 0.929
PC11 0.380 0.045 0.027 0.956
PC12 0.334 0.115 0.024 0.980
PC13 0.220 0.162 0.016 0.996
PC14 0.057 . 0.004 1.000

Note: PC — Principal Component
Source: own calculation in Stata/SE 14.2

The results conclude that for future calculations, it is necessary to choose six principal
components as cumulative variation of the sixth principal component exceeds the critical
threshold of 0.7. Namely, these six principal components allow explaining more than 70% of
variables variation

In the next step, the weighting coefficients of the individual indicators of economic
development in the composite indicator were determined (Table 2).
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Table 2. Results of identification of weighting coefficients
Variable PCE 1 PCE 2 PCE 3 PCE4 PCE5 PCE 6 PCE av Rank Weight
Unempl 0.177 0.092 0.351 0.573 0.231 0.352  0.2848 11 0.1058
School 0.321 0.105 0.169 0.087 0.09 0.461 0.1544 3 0.0288
El_cons 0.37 0.012 0.067 0.169 0.071 0.349 0.1378 1 0.0096
GDPg 0.083 0.399 0.256 0.085 0.316 0.094 0.2278 9 0.0865

FDI 0.006 0.294 0.347 0.194 0.698 0.064 0.3078 13 0.1250
GCF 0.02 0.61 0.187 0.025 0.016 0.097 0.1716 5 0.0481
GGFCE  0.234 0.151 0.446 0.278 0.168 0235 02554 10 0.0962
CAB 0.251 0.451 0.169 0.077 0.174 0.089  0.2244 8 0.0769
CPI 0.187 0.03 0.265 0.619 0.373 0.016 0.2948 12 0.1154
Bus 0.293 0.239 0.107 0.059 0.303 0.337  0.2002 6 0.0577

Tax_rev  0.111 0.206 0.552 0.242 0.001 0.496  0.2224 7 0.0673
Trade 0.362 0.058 0.079 0.138 0.208 0.134 0.169 4 0.0385

GE 0.425 0.076 0.031 0.138 0.088 0.237  0.1516 2 0.0192

RQ 0.398 0.163 0.053 0.155 0.076 0.15 0.3078 13 0.1250
Note: PCE — Principal Component Eigenvalues; PCE_av — average value of all eigenvalues
Source: own calculation in Stata/SE 14.2

The results presented in Table 2 prove that the most relevant factors for ensuring the
country's economic development are high-quality state regulation, foreign investments, and
weak inflationary processes. In contrast, the least important determinants of economic
development in the selected countries are reductions in electricity consumption, government
efficiency, and secondary school enrollment.

Taking into account weighting coefficients from Table 2, IDE is calculated by the
formula:

IED = 0.1058 - Unempl + 0.0288 - School + 0.0096 - El,,,s + 0.0865 - GDPg (4)
+0.125 - FDI + 0.0481 - GCF + 0.0962 - GGFCE + 0.0769 - CAB
+0.1154 - CPI + 0.0577 - Bus + 0.0673 - Tax,,, + 0.0385 - Trade
+0.0192 - GE + 0.125 - RQ

where IEDis the Index of Economic Development of the Country.

IED dynamics within countries of the samples for 2000-2021 is presented in Graph 1.

The data presented in Graph 1 shows that the cluster of countries with the highest level
of economic development for the period is formed by the Czech Republic, Estonia and Hungary.
In contrast, the countries with the lowest level of IED are Ukraine, Moldova and Serbia.
However, Serbia demonstrated a relatively rapid pace of economic development over the past
7-8 years. It is also worth noting that in most countries, there was a drop in economic dynamics
in the first year of the spread of the COVID-19 pandemic (2020). However, the pre-pandemic
economic dynamics are gradually recovering in 2021, which is clearly illustrated in the graph.
Also interesting is that the selected countries' economic systems reacted differently to the
shocks of the pandemic. In particular, for Albania, Bulgaria, Croatia, the Czech Republic,
Hungary, Romania, Slovakia and Slovenia, the destructive impact of the COVID-19 pandemic
was equivalent to or slightly less than the negative impact of the global financial crisis of 2007-
2008. In contrast, the financial crisis had more devastating economic consequences for Latvia,
Lithuania, Estonia, Moldova, Serbia, and Ukraine).. In addition, the graph for Ukraine quite
revealingly reflects the negative economic effect of the annexation of Crimea and the beginning
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of the military conflict in the East of Ukraine. The scale of the destructive impact of these events

is almost the same as that of the global financial crisis.
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Graph 1. Dynamics of IDE during 2000-2021
Source: own calculation in Stata/SE 14.2

Before the regression analysis, the descriptive statistics of all variables might be

performed (Table 3).
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Table 3. Descriptive Statistics

Variable Observations Mean Std. Dev. Min Max
Unempl 330 .644 .208 0 1
School 330 .53 .168 0 1
El cons 330 .576 22 0 1
GDPg 330 .633 145 0 1
FDI 330 .306 .062 0 1
GCF 330 A79 .16 0 1
GGFCE 330 41 .186 0 1
CAB 330 .602 157 0 1
CPI 330 .945 .089 0 1
Bus 330 154 155 0 1
Tax_rev 330 .55 203 0 1
Trade 330 527 .196 0 1
GE 330 .551 .267 0 1
RQ 330 .563 227 0 1
IED 330 547 .068 27 12
GINI 330 32.215 5.428 23.2 1.93

Source: own calculation in Stata/SE 14.2

Thus, according to descriptive statistics, it can be noted that the sample is strongly
balanced since there are no missing observations. The average IED for the countries is 0.547 so
the economic potential in the studied countries is used by 50-60%, while the flagship country
reached a value of 72%. There is almost a two-fold gap between countries in the context of
income inequality.

3.2. Regression modeling results

The initial stage in the block of regression modeling on panel data is determining the
most appropriate form of regression dependence for a defined data set using the Hausman test.
The test application made it possible to obtain the following results: "Prob>chi2 = 0.2659", that
IS, to use the random effects regression model more effectively in this case. All modeling results
illustrate causal relationship significance with a 99% confidence probability.

So, in order to test hypothesis (1), which suggests that an increase in the level of
economic development of the country leads to a decrease in income inequality, and hypothesis
(2), which suggests that an increase in income inequality harms the dynamics of the country's
economic development, we will analyze the results of regression modeling according for 2000-
2021 (Table 4).

Table 4. Regression results on identifying the relationships between economic development and
income inequality in 15 countries in 2000-2021

Coef. St. Err. t-value p-value [95% Conf  Interval]  Sig
Gini— IED
Ginny -.0061 .0008 -7.97 0 -.0076 -.0046 *xx
Constant 1442 .0287 25.92 0 6879 .8004 ikl
Gini -»IED
IED -26.6056 3.3024 -8.06 0 -33.0781 -20.1331  ***
Constant 46.7729 2.21 21.16 0 42.4415 51.1043  ***

Source: own calculation in Stata/SE 14.2
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So, based on the panel data regression modeling results, the following conclusions can
be drawn:

- for the formed sample of 15 countries, hypothesis (1) was confirmed, as the
modeling results showed that an increase in the country's Economic Development Index by 1
unit leads to a decrease in the Gini index by 0.006% with a confidence probability of 99%, that
is, there is a decrease in the income inequality;

- hypothesis (2) was also confirmed: an increase in the Gini index by 1% leads to
a decrease in the country's Economic Development Index by 26.6 units with a confidence
probability of 99%, i.e., an increase in the income inequality in the studied countries leads to a
significant decrease in the dynamics of economic development.

To test hypothesis (3) that during COVID-19 pandemic, the positive impact of the
increase in the level of economic development of the country on the reduction of income
inequality became weaker, and hypothesis (4) that during COVID-19 pandemic, the negative
impact of the growth of income inequality on the economic development of the country became
stronger, we will analyze the results of regression modeling presented in Table 5 and Table 6 .

Table 5. Regression results on identifying the relationships between economic development and
income inequality in 15 countries in 2000-2019

Coef. St. Err . t-value p-value [95% Conf Interval] Sig
Gini— IED
Ginny -.0059 .0009 -6.80 0 -.0076 -.0042 Fkk
Constant 735 .0315 23.30 0 6732 .7968 Fkk
Gini —»IED
IED -22.7829 3.3236 -6.85 0 -29.2971 -16.2687  ***
Constant 44.8436 2.2147 20.25 0 40.503 49.1843  ***

Source: own calculation in Stata/SE 14.2

Table 6. Regression results on identifying the relationships between economic development,
income inequality and COVID-19 in 15 countries

Coef. St. Err.  t-value p-value [95% Conf Interval]  Sig
COVID-19 —>Gini
Ginny -2.4176 4978 -4.86 0 -3.3933 -1.4419 ***
Constant 32.4346 1.2675 25.59 0 29.9504 34.9187 @ ***
COVID-19 —»IED
IED 0277 .0078 3.55 .0004 0124 .0429 okl
Constant 5447 .0145 37.51 0 5162 5731 ol

Source: own calculation in Stata/SE 14.2

So, based on the modeling results, the following conclusions can be drawn:

- for the entire observation period (2000-2021), the value of the coefficient for the
regressor in the model for determining the impact of economic growth on income inequality is
-0.0061, while in the model characterizing these causal relationships only in the pre-pandemic
period (2000-2019) it is -0.0059, which allows us to conclude the weakening of the relationship
between the parameters due to the exclusion from the array of observations of two years of the
outbreak of the pandemic; in particular, the elimination from the calculations of 2020-2021 led
to a weakening of the influence by 3.28% (growth rate), i.e., during the pandemic years, there
was an increase in the impact of economic development on the reduction of income inequality,
which refutes hypothesis 3;

- the results of determining the impact of the pandemic on the Gini index proved
that its existence leads to a decrease in income inequality by 2.42% with a 99% confidence
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probability, while the impact on the economic development of the pandemic in the selected
countries is positive — the existence of the pandemic determines the growth of the country's
Economic Development Index by 0.0277;

- elimination of the 2020-2021 years led to a decrease in the absolute value of the
coefficient in the model for detecting the impact of the growth of the Gini index on the country
economic development; the exclusion of pandemic years led to a reduction in the influence of
the parameters by 14.37% (growth rate), i.e., hypothesis 4 that the negative impact of the growth
of income inequality on the economic development of the country increased during the COVID-
19 pandemic was also refuted.

Conclusion

The theoretical part of this study summarizes currentscientists' existing work in three
research blocks: identification of the determinants of the country's economic development,
identification of the parameters of income inequality, determining the impact of the pandemic
on the parameters of socioeconomic development. According to the research results, it was
established that most researchers define the Gini index as the primary measure of the level of
income inequality. Instead, the most common parameter for quantifying the country's economic
development in scientific studies is GDP growth or GDP per capita. However, in parallel with
this, other determinants of economic development are found in scientific works, which
necessitated their aggregation in the Index of Economic Development of the country. The IED
is formed by combining 14 economic development determinants using multivariate analysis
tools, Savage normalization and natural normalization, the Fishburn formula and additive
convolution. Based on the convolution results, IED was obtained. Its dynamics adequately
reflect the trends of economic development in the selected countries. Thus, among the 15
studied countries, the best value of the indicator is in the Czech Republic, Estonia, and Hungary.
In contrast, the countries with the lowest level of IED are Ukraine, Moldova, and Serbia.

Identificationof the impact of the COVID-19 pandemic on the socio-economic
development of the country reflects that the pandemic led to the aggravation of problems in the
labor market, deterioration of the population's well-being, reduction of business profitability.
In addition, there was a qualitative transformation of business models focused on remote
technologies and digitalization. Intensification of e-governance implementation processes took
place in the system of state and municipal administrative bodies. Thus, the pandemic, on the
one hand, led to large-scale losses of socioeconomic origin but, on the other hand, contributed
to the introduction of innovative technologies. However, the impact of COVID-19 is not
unidirectional and similar in scale across countries.

The empirical part of this study involves testing four hypotheses, namely: (1) an increase
in the level of economic development of the country leads to a decrease in income inequality;
(2) the growth of income inequality negatively affects the dynamics of the country's economic
development; (3) during the COVID-19 pandemic, the positive impact of the increase in the
level of economic development of the country on the reduction of income inequality became
weaker; (4) during the COVID-19 pandemic, the negative impact of the growth of income
inequality on the economic development of the country became stronger. . Hypotheses testing
was carried out using panel data regression modeling (random effects model, the
appropriateness of which was confirmed by the Hausman test).

According to the research results, hypotheses (1) and (2) were confirmed, and
hypotheses (3) and (4) were refuted. At the same time, it should be noted that for this sample
of 15 countries, an increase in the country's Economic Development Index leads to a slight
decrease in the Gini index (-0.0061% at the maximum value of the indicator at 100%). In
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contrast, the increase in income inequality causes an abnormal decrease in the IED (-26.6056
units at the maximum value of 1). Thus, the influence of the social parameter on the economic
one has a much higher effect than vice versa.

Also interesting are the results that made it possible to refute hypotheses (3) and (4). In
particular, according to the simulation results, it was found that with elimination of pandemic
years from modeling the strength of the connection between the parameters in both models
decreases, which allows us to conclude about the significant contribution of the pandemic years
to the interdependence between income inequality and economic development. At the same
time, it was established that the elimination of 2020-2021 led to a weakening of the influence
of IED on the Gini index by 3.28%, while in the opposite direction, the strength of the
connection lost as much as 14.37%. In the pandemic period, the influence of the social
parameter on the economic one is more significant than vice versa. In addition, it is established
with a 99% confidence probability that the pandemic leads to a decrease in the Gini index by
2.42% and an increase in the country's Economic Development Index by 0.0277.

Such a positive impact of the pandemic on the socioeconomic dynamics in the selected
countries can be explained by their pre-pandemic development and the general elasticity of
these parameters. The sample includes countries with an average and above-average level of
economic development, for which income inequality varies from 23.2% to 51.93 %. Therefore
the destructive impact was not so catastrophic because the system did not function so perfectly
in pre-pandemic period.
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