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Summary. This paper investigates the approaches 
to the substantiation of the essence of regional 
economic convergence and analyzes the main 
aspects of the convergence of the country’s regions 
with the European Union Member States. The author 
has proposed algorithm for building a complex model 
for predicting the level of the regions’ economic 

convergence, which allows to make a number of 
generalizations that can be applied in practice and 
can be used for further improvement of regional 
policy in terms of finding potential opportunities for 
convergence, levels and pace of regional economy 
development, opportunities to overcome significant 
gaps in main macroeconomic indicators.
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A major barrier to harmonious development of 
our country is the economic differences between the 
regions. Forecasting economic processes is a first step 
to overcome these disparities that requires the devel-
opment of economic and mathematical instruments 
for predicting the dynamics of perspective conver-
gence of the country’s regions as well as convergence 
of Ukrainian regions with the European Union Mem-
ber States.

Convergence is a term used in economics to refer 
to rapprochement of various economic systems, eco-
nomic and social policies of different countries.

Leading Ukrainian and foreign economists are 
working at certain aspects related to socio-economic 
development and the process of regional economic 
convergence, however, there is a number of problems 
in the formalization of economic dynamics, building 
a perspective trajectory of change and consistency in 
the implementation of dependencies and model cor-
relation that ultimately affects the accuracy and reli-
ability of the forecast.

The purpose of the study is to justify the appli-
cability of economic-mathematical methods for pre-
dicting the level of economic regional convergence 
and bringing Ukraine closer to the level of macroeco-
nomic indicators in some countries of the European 
Union.

Taking into account the nature of the regional 
economy, there is a need for development forecasting 
apparatus, which together with analytical methods 

could be used for predicting regional convergence. 
The main way to study economic regional conver-
gence is to build a model.

We propose to make modeling and forecasting 
of economic regional convergence in the following 
phases: I – formulation of economic problems, the 
formation of research objectives, the system of links, 
the hypotheses and development of a conceptual 
model; II – development of a mathematical model; 
III – development of computer models and program-
ming; IV – results analysis and use of models for the 
prediction of the convergence of region.

To estimate the level of approximation of econo-
mies, the notion of real and nominal convergence is 
used. The first is determined by the value of real GDP 
per capita, which indicates the level of economic de-
velopment of the region; the second is determined by 
five criteria: the value of the country’s budget defi-
cit, public debt, inflation, long-term nominal inter-
est rate, the deviation of the exchange rate. Therefore, 
the model of economic convergence of regions will 
be expressed by the formula:

(1)

where Кр, Кн – ratio of real and nominal conver-
gence;

 – real GDP per capita, 
the country’s budget deficit, public debt, inflation, 
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long term interest nominal rate, deviation of the ex-
change rate;

t – length of time series.
The development of mathematical models is a 

further formalization of economic development of 
the region and its expression in pecific mathematical 
correlations, formulas, equations and inequalities.

Predictive value of primary indicators ty  (GDP, Sb, 
Dg, I, Ir, Er) can be obtained by the trend model, which 
includes two components: determined and stochas-
tic.

(2)

where ),(tf  – the determined component of the 
process;

tε  – stochastic component of the process.
Given the time intervals and the prehistory and 

forecasting horizon (t=n+m), the equation will look 
like:

(3)
where n – number of years in a given time series 

(prehistory);
m – number of years of the forecast period (fore-

cast horizon). 
The next step in the constructing of mathemati-

cal model is the selection of quality time trend equa-
tions that would objectively describe the dependence 
of each parameter on the time t. By substituting in 
equation (2) the selected equation trend, we obtain a 
mathematical model of primary indicators forecast-
ing, that characterize the level of real and nominal 
convergence of regions.

To ensure the principles of comprehensiveness and 
systematic character, the model of the region should be 
seen as a multidimensional process that is influenced 
by many factors. In further calculations function 
value is denoted by j. . 
Therefore, the general form of linear parameters for 
single and multi-model can be written as:

t

t tfy ε+= ),(

)( mnfy mn +=+

	

where ),,0( miai =  – unknown estimates of the 
parameters;

),,1( ntet =  – the deviation (errors estimation or 
changes tε );

 – func-
tions of the dynamics of influence of independent 
factors at the time t.

By this method the mathematical model coeffi-
cients of the real and nominal convergence of regions 
are calculated.

After constructing a model we move to the anal-
ysis and justification of its adequacy. Only after the 
mathematical model is tested on all tests and meets 
the proposed criteria, we can assume that it is ade-
quate and can be used for forecasting.

Since the level of economics approximation is de-
termined by the real and the nominal convergence, 
the model of economic convergence of regions will 
be expressed by the formula:

(5)

One should remember that at each of the interme-
diate stages of modeling, there may be unpredictable 
flaws that are found in the process of their identifi-
cation. If it is not possible to correct such errors at 
the intermediate stage, they are removed in the next 
stages, and it explains the existence of feedbacks, that 
are to ensure the reliability of the model.

The proposed algorithm for building a complex 
model for predicting the level of the regions’ eco-
nomic convergence, which makes it possible to make 
a number of generalizations that can be applied in 
practice and can be used for further improvement 
of the regional policy in terms of finding potential 
opportunities for convergence, the level and pace of 
the regional economy’s development, opportunities 
to overcome significant gaps in the main macroeco-
nomic indicators.
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