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ANALYSIS OF GROSS REGIONAL PRODUCT DYNAMICS IN UKRAINE:
A MULTIFACTOR REGRESSION APPROACH

The analysis of gross regional product (GRP) dynamics in Ukraine has gained
particular relevance amidst ongoing reforms and decentralization of power. To identify
key drivers of economic growth at the regional level, the application of economic-
mathematical methods and models is deemed appropriate. The findings of such
research can inform the development and evaluation of effective state policies aimed
at stimulating economic activity in regions and reducing regional disparities.

This research investigates the determinants of Gross Regional Product (GRP) in
Ukraine using a multifactor linear regression model, building upon existing
guantitative analyses of the Ukrainian economy. While paper [1] examined service
exports and papers [2, 3] applied ranking and autoregressive methods to regional labor
markets and food prices respectively, this study focuses specifically on GRP drivers
across regions. Authors of [5] used regression for small business development in one
region, whereas this paper employs a similar method for a broader regional GRP
analysis, emphasizing the crucial step of addressing multicollinearity for reliable
results, a methodological concern highlighted for accurate economic interpretation.

Gross regional product (GRP) is traditionally considered a crucial indicator of a
region's economic development. This study aims to comprehensively analyze the
dynamics of GRP across the regions of Ukraine by developing a multifactor linear
regression model. This research endeavors to identify and quantitatively assess the
impact of the following determinants:

x1 — capital investments;

x2 —employed population;

x3 — regional exports;

x4 — regional imports;

x5 — number of active enterprises in the region.

Statistical data for analyzing the economic state of Ukraine's regions were
collected from the website of the State Statistics Service of Ukraine [6].

Methodological Considerations
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When constructing such a model, it is crucial that the parameter estimates
adequately reflect the influence of each factor on the resultant variable. Incorrect
parameters can lead to erroneous economic interpretations of the results.

Multicollinearity, a phenomenon where several factors are linearly
interdependent, implying an influence of factors on each other, can lead to biased
parameter estimates. Therefore, it is essential to test the initial model for
multicollinearity before determining its parameters.

The Ferrara-Glauber algorithm represents a comprehensive approach to testing
a model for the presence of multicollinearity. It involves three main stages:

- testing the system of independent variables for multicollinearity.
- testing each individual factor for multicollinearity with other factors.
- testing pairs of factors for multicollinearity.

For the first stage, it is necessary to normalize the factor variables, determine the
correlation matrix and its determinant, and calculate the empirical value of the chi-
squared (y2) criterion using the formula:

X2, = —(n— 122k + 5))-1n|R|,

where: n is the number of observations, k is the number of independent variables,
and R is the correlation matrix.

For the analyzed model, yemp2=—41.6, while the critical value ycrit2=23.2. The
absolute critical value exceeds the empirical value, indicating the presence of
dependence within the system of factor variables.

Subsequently, each factor was tested for its relationship with all other factors
using the F-criterion:

For the studied model, F1=56.5, F2=75.3, F3=22, F4=29.1, F5=112.1, with
Fcrit=14. As all empirical F-values are greater than the critical value, each factor
variable is multicollinear with some others.

The final stage of the Ferrara-Glauber algorithm involves testing pairs of factors
for multicollinearity using the t-statistic. The critical value of the t-statistic is 2.89. The
empirical values exceeded the critical value in two instances, indicating a strong
interrelationship between capital investments and exports, and between the employed
population and the number of active enterprises. Thus, the Ferrara-Glauber algorithm
also confirms the presence of multicollinearity in the model.

The strongest correlation was observed between the variables x2 (employed
population) and x5 (number of active enterprises), with a correlation coefficient of
0.96. Furthermore, variable x5 exhibited a strong correlation (greater than 0.8) with
two other variables, while x2 had a strong correlation with only one. The application
of the Ferrara-Glauber algorithm also yielded the highest F-statistic and t-statistic
values for variable x5. Additionally, the Variance Inflation Factor (VIF) was
calculated, with the highest value (VIF = 24.6) also associated with variable x5.
Therefore, in the first iteration, the factor variable x5 (hnumber of active enterprises)
was chosen for removal.
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This choice can also be justified from an economic perspective: employment
encompasses not only the production sector but also services and non-profit industries,
which also make a significant contribution to GRP. The number of active enterprises
may not fully reflect these sectors, leading to an underestimation of their contribution
to GRP.

After the first iteration, multicollinearity still persisted (a strong interrelationship
existed between capital investments and all other factors). Although -capital
investments have a relatively strong relationship with GRP, it was decided to eliminate
this factor as it depends on all other studied factors, leading to an inadequate reflection
of the model parameters. Following the exclusion of capital investments,
multicollinearity was finally eliminated (none of the pairwise correlation coefficients
exceeded 0.8, the coefficient of determination was 0.95, and all model parameters were
statistically significant).

The regional economic development model after eliminating multicollinearity
takes the following form:

y = —24766.7 + 232.8x, + 17.4x5 + 13.2x,,

where: y — GRP, X2 — employed population; X3 — regional exports; X4 —
regional imports, [0, B2, p3, 4 — estimated parameters; ¢ — error term.

This model suggests that the GRP of a region in Ukraine is positively influenced
by the size of its employed population, the volume of its exports, and the volume of its
imports. The coefficients quantify the estimated magnitude of these impacts, holding
other factors constant. A larger employed population, higher exports, and even higher
imports (likely due to their role in production and consumption) are all associated with
a higher Gross Regional Product according to this specific regression model.

Gross regional product (GRP) is a fundamental indicator of a region's economic
well-being, especially in the context of global economic challenges and regional
disparities. Utilizing multifactor linear regression applied to data from the State
Statistics Service of Ukraine for 2021, this study aimed to gain a deeper understanding
of how key factors such as capital investments, employment, foreign trade, and
entrepreneurship influence the economic development of Ukraine's regions. The results
of this research are relevant for the development of effective regional policies aimed at
stimulating economic growth and balanced development.
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HEPEBAI'M TA PUBUKHU BUKOPUCTAHHSA KPUIITOBAJIIOTHUX
AKTHUBIB SAK ®IHAHCOBOI'O IHCTPYMEHTY

JlocnmikeHHsT KPUNITOBATIOT SIK (DIHAHCOBHX I1HCTPYMEHTIB € HAJ3BUYANHO
BXXJIMBUM 1 aKTyaJIbHUM, OCKUTBKY BOHO JIa€ 3MOT'Y OIIHUTHU 1XHIi BIUTMB Ha CBITOBY
€KOHOMIKY, BUSBUTH TIE€peBarM ¥ HENONIKW, BU3HAYUTH €(PEKTUBHI MEXaHI3MHU
PEryJIIOBaHHS Ta 3aXUCTY 1HBECTOPIB, a TAKOXK OKPECIUTH MEPCIEKTUBU MOJAIbIIOTO
PO3BUTKY I[LOTO IHHOBAIIITHOTO CeTMEHTA. [/1es] CTBOPEHHSI KPUITOBAIIOTH TOJIATANA
B KapJuHaIbHIN TpaHcdopmalli yuHHOI PiHaHcoBOi cuctemu. [IpoTe, gk 1 Oyab-sika
HOBaTOpPChKa TEXHOJIOTIsl, BOHA Ma€ CBOi pU3UKHU il oOMexxeHHs. Ha nanuit MOMeHT
KPUIITOBAIIOTH HE CTAHOBJATH CEPHO3HOI 3arpo3u sl (1HAaHCOBOI CTaOUIBHOCTI:
0o0cAru ix BUKOPUCTaHHS Ta TOPTiBJIl 3aJIMIIAIOTHCS HEBEJIMKHUMH, A TOUIUPEHHS —
oomexennM. OHaK TONAJBIINKA PO3BUTOK KPUIITOBATIOTHOTO PHHKY MOTpedye
MOCHJICHOTO KOHTPOJIIO Ta PEryJsTOPHOI YBaru, OCKUIbKM B MEPCIEKTHUBI BIH MOXeE
HaOyBaTu OUIBIIOrO 3HAYEHHS 1 BIUIMBY Ha TJI00anbHy exkoHOMiKy. Ha cworomsi,
CTpIMKE 3pOCTaHHS KPUNTOBAIIOTHOTO CEKTOPY CTBOPIOE HOBI SIK MOMJIMBOCTI, TaK 1
BUKJIMKY JJ1 (PIHAHCOBOI CHCTEMH Ta €EKOHOMIKH 3arajioM. Y 3B’SI3KY 3 IIUM JIOIIIHHO
MpPOAHAII3yBaTH KIIFOYOBl TIepeBard Ta TOTEHINNHI PHU3UKH BUKOPUCTAHHS
KPHUITOBAIOTHUX aKTHBIB sIK IHAHCOBOTO 1HCTPYMEHTY (puc. 1).
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