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Serhii Kvasha (Ukraine), Nadiia Davydenko (Ukraine), Yurii Pasichnyk (Ukraine),
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GDP MODELLING: ASSESSMENT
OF METHODOLOGIES AND
PECULIARITIES OF ITS USAGE
IN UKRAINE

Abstract

GDP is one of the main indicators determining the level of economic growth in coun-
tries and regions across the globe, therefore, its calculation should be based on the ad-
vanced methodology. In the present context, the existing methods of the GDP calcula-
tion do not fully meet the fineness criterion subject to certain objective and subjective
reasons. Hence, the development of more perfect methodology that takes into account
the disadvantages of the existing techniques and is based on economic and mathemati-
cal modeling is an urgent national task for Ukraine. The purpose of the article is to
assess the GDP calculation methodology used in Ukraine. To achieve this purpose, the
relevant methods of GDP calculation, which are valid in Ukraine, have been analyzed,
their specifics, certain drawbacks, problems of use and application scenarios have been
also revealed. According to the analysis results, an advanced methodology based on an
economic and mathematical model with the use of dynamic programming is proposed.
The developed methodology for calculating the GDP takes into account the peculiari-
ties of social development in Ukraine and the tendencies of world economic processes
and contributes to obtaining more reliable GDP values. It will be useful for experts in
financial institutions, including international ones, and scholars working in the mac-
roeconomic modeling area.
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INTRODUCTION

Nowadays, GDP has been formally recognized as a key indicator of
economic development, but not all experts agree with this criterion.
Despite the fact that search for more complete criterion continues, this
indicator is now generally accepted. It should be noted that GDP, both
in a given country and in the world, plays an important role in eco-
nomic development, because calculations of payments between states
and international organizations are formed based on this criterion,
and, at the national level, budgetary expenditures, social norms, fi-
nancing of individual industries, etc. are developed.

Despite the presence of reputable international institutions involved
in GDP forecasting, in particular, the World Bank, specialized finan-
cial agencies, including the International Monetary Fund, Moody’s,
and, at the state level, central banks, ministries, which use the services
of specialists while developing their forecasts, it is now quite difficult
to make a forecast even at the level of an individual country during
the year. So, with regard to the GDP forecast in Ukraine in 2018, these
organizations announced different values — from 3.2 to 3.5% (World
Bank, 2018; IMF, 2018; Moody’s Investors Service, 2018; Ministry of
Economic Development and Trade of Ukraine, 2018). A similar situa-
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tion is observed in relation to other countries and regions of the world, in particular the EU. These facts
indicate rather complicated national, regional and world processes that, in the context of globalization,
create unforeseen consequences that are difficult to consider when calculating the GDP. Consequently,
for Ukraine, GDP forecasting is an important scientific and practical issue that needs to be solved via
the development of advanced methods and the use of economic and mathematical modeling.

1. LITERATURE REVIEW

Given the GDP significance for social development,
in Ukraine and in other countries, this problem is
constantly getting considerable attention both from
scientists and relevant experts. At the same time, it
should be noted that GDP, as a universal criterion,
does not reflect all aspects of economic develop-
ment, in particular, labor, demographic, and envi-
ronmental, under current conditions. It also does
not suggest comparing the qualitative changes be-
tween countries and regions of the world, especial-
ly the standard of living of the population. That is
why, in 2008, the Commission on the Measurement
of Economic Performance and Social Progress was
created under the patronage of the then French
President Nicolas Sarkozy to develop another cri-
terion. Joseph Stiglitz headed the Commission,
Amartya Sen was an Economic Advisor, and Jean-
Paul Fitoussi was a Commission Coordinator. The
Commission was empowered to develop a more ad-
vanced indicator that would take into account all
elements of the development of a country, and not
just market transactions, as it is now (Stiglitz, Sen,
& Fitoussi, 2010). In addition, van den Bergh (2009),
Stiglitz, Sen, and Fitoussi (2010), and Daly (2013)
do not consider GDP the optimal criterion for eco-
nomic development and suggest other alternative
criteria that are the evidence of inefficiency and the
search for alternatives to GDP.

Stiglitz (2015), while describing the global 2007-
2008 financial crisis, noted that per capita GDP
cannot draw conclusions about the US economy,
since the enormous social stratification in the last
30 years made this indicator meaningless.

Stewart Wallis, Executive Director of the New
Economy Foundation (NEF) (by December
2015), together with the United Kingdom Office
of National Statistics, proposed five indicators
for measuring economic development, namely
Goodjobs, Wellbeing, Environment, Fairness, and
Health (Wallis, 2016). Although these indicators

http://dx.doi.org/10.21511/ppm.16(4).2018.16

have been developed for United Kingdom, they
can also be used for other countries. At the World
Economic Forum held in Davos in 2018, an alter-
native system for assessing the economic develop-
ment of countries was proposed.

Decades of prioritizing economic growth over social
equity have led to historically high levels of wealth
and income inequality and caused governments
to miss out on a virtuous circle in which growth is
strengthened by being shared more widely and gen-
erated without unduly straining the environment or
burdening future generations. These are the findings
from the World Economic Forum’s, which is released
today (The Inclusive Development Index, 2018).

Excessive reliance of economists and policy-mak-
ers on Gross Domestic Product as the primary
metric of national economic performance is a
part of the problem, since GDP measures current
production of goods and services rather than the
extent to which it contributes to broad socio-eco-
nomic progress, as manifested in median house-
hold income, employment opportunity, economic
security and quality of life.

The Inclusive Development Index is an annual as-
sessment that measures how 103 countries per-
form on 11 dimensions of economic progress in
addition to GDP. It has three pillars: growth and
development; inclusion; and intergenerational eq-
uity - sustainable stewardship of natural and fi-
nancial resources (The Inclusive Development
Index, 2018). Taking into account the validity of
this system for calculating the main criterion of
economic development, it is possible to use it in
the near future, but, nowadays, GDP is used as for-
mally recognized criterion.

Currently, in order to justify the methods of cal-
culating the GDP within the three pillars, the sci-
entists offer different research articles — from an-
alytical reviews to specific proposals using the ap-
propriate models.

187



Problems and Perspectives in Management, Volume 16, Issue 4, 2018

1.1. Descriptive method

Kuzminov (2014) analyzed the existing methods
of economic growth and suggested that today
not their lack, but their negligent use is the main
problem. Kravchuk (2018) investigated the sec-
toral structure of the Ukrainian economy with a
distinction of their share in GDP, but he did not
determine the reasons for changes in the GDP dy-
namics. The methodology proposed by Odhiambo
(2014) takes into account the dynamics of FDI in-
flows and economic growth in six low-income
SADC countries, namely, the Democratic Republic
of the Congo, Madagascar, Malawi, Mozambique,
Tanzania and Zimbabwe. He analyzed policies
and strategies that have been introduced in these
countries to attract foreign direct investment and
to encourage economic growth. The study also
highlights some problems and difficulties inher-
ent in these countries in attracting foreign invest-
ment. However, the author did not specify the use
of analytical techniques. Consequently, the pro-
posed methods of this direction are based on the
identification of individual components of eco-
nomic growth, but without adequate analytical
substantiation.

1.2. Analytical method

Kvasha (2013) substantiated the methodology that
takes into account analytical decision making that
promotes the growth of the agricultural sector,
which is now actively developing and is about 10-
12% of GDP. The peculiarity of Pasichnyk’s meth-
odology (2016) is taking into account the role of debt
and borrowing in economic growth. Davydenko
(2015) determined the directions of the foreign in-
vestment impact on the development of the agri-
cultural sector of the economy. Kolot (2009), while
substantiating the methodology, outlined theoret-
ical and applied aspects of the transformation of
the employment institute with the development of
non-standard forms and the introduction of new
time management models that have a significant
effect on economic development, but, according to
the purpose of the study, the level of changes in this
development in the quantitative measurement was
not considered. Stukalo’s methodology (2010, 2013)
is based on the analysis of the economic develop-
ment of the world economy and individual foreign
countries, but the study was not aimed at revealing
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the mathematical relationships between the factors
of this development. Maverick (2016) proposed a
methodology that takes into account the influence
of the shadow economy on GDP and concluded
that the US economy could be larger by 7-11% due
to withdrawal from the shadow economy, and the
economy of the United Kingdom — 4% larger. The
author proposed ways to manage the economy, but
his calculations are not based on specific models.
Amadeo (2018) analyzed the economic develop-
ment of Germany, the EU, China, the United States,
India and Japan, and concluded that Germany had
one of the best GDP growth rates in 2017 due to the
Eurozone membership, mixed economy, and fight
against unemployment. Also, changes in the GDP
dynamics of Germany during the period 2016-2017
were analyzed and the influence of individual fac-
tors on this change was identified, but the number
of these factors was limited. The research was car-
ried out according to the purchasing power criteri-
on and did not aim to find out the reasons for this
situation. Tnani (2018) identified the relationship
between economic growth, CO2 emissions, and in-
novation for the countries with the highest patent
applications and evaluated the combination of the
changes studied. The results show that, in addition
to China, economic growth is largely due to elec-
tricity generation, population size, CO2 emissions,
and R&D costs. Innovations have had less impact
on the economic growth.

These papers analyze the dynamics of the devel-
opment of individual economic sectors, the role
of investments, in particular foreign ones, in eco-
nomic growth, as well as approaches to the GDP
growth rates. Representatives of this direction ap-
ply the methods for GDP calculation using com-
parison, table-graph technique, analysis, etc. It is
possible to use a mathematical apparatus tech-
nique, but without simulating the formation and
forecasting of the GDP.

1.3. Methods based on GDP
forecasting using economic
and mathematical modeling

Novikova (2014) proposed a method of forecast-
ing the GDP based on artificial neural networks,
which include structural modeling taking into
account four impact factors, but projection da-
ta are not calculated. This method allows for ap-
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propriate calculations, but does not take into ac-
count future events that have a significant impact
on GDP in Ukraine. Semenenko, Boiko, Vodchyts,
Dobrovolskyi, and Kremeshnyi (2014) tried to
forecast the GDP of Ukraine by 2030, using four
impact factors, but this proved to be insufficient,
and ignoring the factor of the hryvnia exchange
rate against the dollar has led to the fact that from
2015 onwards, the forecast values differed from
the actual ones substantially. Dritsaki (2015) mod-
eled and projected the real GDP figure of Greece
using Box-Jenkins method for the years 1980-
2013. Using this method, the real GDP indicator
for the period 2015-2017 has been determined and
real GDP of Greece is concluded to be constantly
improving.

In practice, central statistical authorities and in-
ternational financial organizations calculate the
GDP according to specific methods.

State Statistics Service of Ukraine (2018) calcu-
lates the GDP in nominal and real terms. The
specifics of these calculations is that the nominal
GDP is calculated at the actual prices of the cur-
rent year, and the real one is determined at pre-
vious or another year values adjusted for infla-
tion. Nominal and real GDP can be measured in
national or other currencies, in particular USD.
To calculate the GDP, three methods are used:
production-based (by value added); distributive
or profit-related (by distribution); and cost-based
(by end use). In the final analysis, all three meth-
ods should yield the same result. State Statistics
Service of Ukraine also discloses the GDP ac-
cording to the Purchasing Power Parity (PPP),
which is calculated taking into account the value
of all final goods and services that have actually
been sold in the country for the past year and are
recalculated according to PPP. It is measured in
percentage to the previous year. However, these
methods are not perfect because of the complexi-
ty of obtaining reliable data on enterprises, espe-
cially those registered in Ukraine, but located in
the temporarily occupied territories of Donetsk
and Luhansk regions, seasonal fluctuations in
inflation and the UAH exchange rate, etc. Given
the importance of defining the GDP and the lack
of practical and scientific substantiation of the
calculation methods, it is expedient to analyze
this problem.

http://dx.doi.org/10.21511/ppm.16(4).2018.16
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2. METHODS

The study of GDP modeling processes should be
based on methods that are implemented using
the analysis of the social system of Ukraine, in
the structure of which the corresponding compo-
nents of GDP are formed, and on the development
of an optimal methodology for calculating this
indicator. The systemic method, which allows to
investigate how things unfold in complex unbal-
anced systems, which is currently the Ukrainian
economy, meets these requirements. To analyze
the main macroeconomic indicators of Ukraine
in dynamics, benchmark method, synthesis and
comparisons are used. In order to identify the im-
pact of individual components of the social system
on GDP, the correlation method has been applied.
The development of a methodology that improves
the existing one, involves the GDP calculation and
is carried out using economic and mathematical
methods, in particular, dynamic programming.
The dynamic method has been selected as allow-
ing one to predict the state of the selected research
object, taking into account changes in the param-
eters of this object under the influence of various
factors over a certain period of time. Given that
usually GDP indicators in the future are formed
ranging from the maximum value to the mini-
mum one, the tools of dynamic programming al-
low to obtain optimal results.

3. RESULTS

GDP is formed in the environment of a country,
group of countries, or regions of the world. In
the case of a certain country, under the influ-
ence of external and internal processes, which
form impact factors, the social production pro-
cess is realized, as a result of which the appro-
priate economic climate is determined. This sit-
uation is characterized by specific indicators, in
particular GDP, which, as a resulting indicator,
synthesizes the actual possibilities of econom-
ic development. GDP calculation, both in actu-
al and in predicted terms, is a complex process
when practical experts and scientists take part
in practical calculations. Each country devel-
ops its own methodology according to national
regulations, which must be in line with interna-
tional standards. Given the need to regulate the
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[ Beginning ]

Analysis of basic macroeconomic
indicators

v

Analysis of the GDP dynamics
according to different calculations

Yes

Assessment of the current
methodology efficiency

Detection of the current
methodology shortcomings

v

Development of new method for GDP
calculation

Taking the factors affecting
the GDP into account

v

GDP modelling

v

Analysis of the methodology
efficiency

No

End ]

P

Figure 1. Algorithm for conducting the research
on formation of the methodology of GDP modelling

research process and in order to ensure the ef- Given that GDP resources are formed in the
fectiveness of obtaining a more perfect method Ukrainian environment, it is expedient to find out
for GDP calculation, the appropriate algorithm the main characteristics of this environment. In
is determined (Figure 1). order to compare indicators in the dynamics for

the period 2007-2017, they will be submitted in

The proposed algorithm takes into account all the UAH and USD terms (Table 1).

main stages of the study, which involve obtaining

optimal results of forecasting the GDP. The stages The analysis of these indicators revealed the fol-
of the study include: analysis of the existing tech- lowing trends:

niques used in Ukraine, identifying their draw-

backs and developing an advanced methodology significant instability across all indicators in
based on economic and mathematical modelling USD terms due to a great UAH depreciation
using dynamic programming. against the USD;
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Table 1. Analysis of basic macroeconomic indicato
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rs of Ukraine

Source: State Statistics Service of Ukraine.

. : Years
Indicators ; . . . . . r . . .

: 2007 : 2008 : 2009 : 2010 : 2011 : 2012 : 2013 2014 @ 2015 : 2016 @ 2017

Nominal GDP
UAHbIn 721 ..948 ;913 ..1082 : 1,302 : 1,409 : 1452 : 1567 : 1979 ;2262 : 2,909
USD bln 143 ¢ 180 @ 117 136 163 176 177 130 91 93 109

Total public debt
UAHbIn 88.7 ;.189 : 317 :.A32 . 473 ...516 . 584 . 1100 : 1,572 @ 1929 : 2142
USD bln 176 ¢ 36 | 397 | 543 | 592 | 645 73.1 69.8 65.5 71 76.3

Minimum official wage (at the end of the year)

UAH 460 605 744 922 1004 . 1134 1218 | 1,218 1378 1600 . 3,200
USD 91 115 . 96 . 116 . 126 142 152 . 102 . 63 . 63 . 120
FDI
USDbIn, 99 ...109 . 48 65 .72 .84 .45 .04 030 .33 ...22.
UAH bln 50 | 573 i 34 51,5 ¢ 574 703 36 4.7 65.5 | 84.3 | 58.5
Exports
USDbIn 64 5.8 .54 .09 .89 89 .85 .05 .48 ...A6 .54
UAH bln 323 . 445 | 424 | 549 708 717 682 770 1,045 © 1174 | 1,430
Imports
USDbIn 72,9956 .72 098 105 o 70050 52 el
UAH bin 364 | 521 | 439 | 581 779 835 806 834 1,084 @ 1,323 | 1,619
Imports over exports
USDbin . 8 14 2 3 ' L SO T SO S 7
UAHbIn Mo 76 1532 124 6410390 149 189
Inflation, % .. 6.6 223 123 91 05 ..249 | 433 124 137
Unemployment rate, % @ 69 . 69 ' 96 . 88 77 097 95 97 99
UAHto USD exchange & 55 596 1 779 © 793 = 797 = 799 . 799 . 11.89 . 21.84 @ 2555  26.6

rate, yearly average

weak attraction of foreign direct investment,
which have significant fluctuations over the
years. This testifies to significant problems in
the investment environment;

permanent excess of imports over exports,
which is a manifestation of insignificant
competitiveness of domestic commodity
producers;

significant inflation outbursts - from defla-
tion of 0.2% in 2012 to 43.3% of inflation in
2015, conditioned by the influence of negative
external and internal factors;

low social standards, which results in low in-
comes of the population.

These indicators are a reflection of all processes
occurring in Ukraine, and, accordingly, they af-
fect the GDP volume. As these indicators are char-
acterized by instability during the period under

http://dx.doi.org/10.21511/ppm.16(4).2018.16

study, it is obvious that they adjust the GDP ac-
cordingly. The GDP dynamics in different units of
measurement as a percentage of the previous year
will be further analyzed.

While comparing and analyzing the volumes of
GDP, calculated according to separate currencies
and according to different methods, significant
fluctuations can be revealed, which testify to the
unsustainable development of the economy. This
is influenced by various factors, which determine
the corresponding GDP, in particular:

in UAH terms: during the period under study,
the decline was recorded in comparison with
2009, 2012, and 2016 due to the consequenc-
es of the global 2007-2008 financial crisis and
the instability of the social environment dur-
ing the period 2014-2016;

in USD terms: the decrease occurred in 2009,
2014-2015, when compared to the previous
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%

Source: Ministry of Finance of Ukraine.

Nominal GDP of Ukraine from 2007 to 2017
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Figure 2. Comparing the GDP dynamics according to different calculation scenarios

years, caused by the same factors as for GDP
in UAH terms, but the decrease of the indi-
cators in those years was much higher, which
is caused by significant UAH depreciation
against USD in the period 2014-2015;
o in PPP terms: given that the nominal GDP is
adjusted to inflation, where significant fluc-
tuations are also recorded, especially in 2009
and 2014-2015, the deviations are somewhat
lower than in other terms.

Thus, it can be concluded that GDP is significantly
influenced by both internal and external factors,
which was particularly evident in 2009, when all
GDP values fell in three terms, and during the pe-
riod 2014-2015, when internal social disturbances
almost suspended economic development.

Given the complex social processes that negatively
affected the GDBP, it is obvious that it is extremely
difficult to calculate and predict current GDP values.

Let’s evaluate the efficiency of the current meth-
odology for calculating the GDP with an emphasis
on the production-based method (by value added).
It should be noted that State Statistics Service of
Ukraine calculates the actual values of GDP, and
Ministry of Economic Development and Trade of
Ukraine is in charge of the predicted values. In
Ukraine, State Statistics Service of Ukraine de-
fines the GDP as a macroeconomic indicator that
shows the market value of all final goods and ser-

192

vices produced in a year in all sectors of the econ-
omy on the territory of the state for consumption,
export and accumulation, regardless of the nation-
ality of production factors used (State Statistics
Service of Ukraine, 2018). Using this definition,
one can conclude that GDP is an integral indica-
tor of the country’s economy. It determines the fi-
nal result of the production activity of economic
entities and is measured by the aggregate value
of goods and services produced by them for the
ultimate use. These calculations are based on the
international standards of the National Accounts
System 2008 and the European System of National
and Regional Accounts 2010. Actual GDP and its
components are calculated taking into account
the seasonality using the DEMETRA program,
which is based on the TRAMO/SEATS method.
Calculations of quarterly and annual GDP data
are based on the National Accounts System (NAS)
international standards approved in 2008 by the
Commission of the European Communities,
the International Monetary Fund (IMF), the
Organization for Economic Cooperation and
Development (OECD), the United Nations, the
World Bank, and the European System of National
and Regional Accounts 2010 (Eurostat, 2013). In
order to ensure comparability of statistical data
for Ukraine and the European Union countries,
the basic 2010 prices were adopted in real terms.
According to international standards, GDP and
its components in fixed prices of the base year are
non-additive due to changes in the weight struc-
ture of indicators.

http://dx.doi.org/10.21511/ppm.16(4).2018.16



State Statistics Service of Ukraine calculates the
GDP according to the production-based method
(State Statistics Service of Ukraine, 2018):

3
GDP =Y GDF, +GDP,-GDP,
i=1
where GDP - Gross Domestic Product calculat-
ed using the production-based method, GDP -
amount of gross added values of all economic ac-
tivities, GDP, - product taxes, GDP, - product
subsidies.

@

Given the methodology analysis, the current en-
vironment in Ukraine and the main world trends,
the following drawbacks of this methodology have
been revealed both in practical application and in
forecasting:

o at the statistical level: fluctuations with sig-
nificant changes in UAH against other cur-
rencies exchange rate, the recalculation of ex-
port-import transactions in trade operations,
price discrepancies in evaluating the prod-
ucts, while releasing and selling cause some
inaccuracies;

o at the enterprise level: the complexity of cal-
culating the volumes of manufactured and
sold products with the change in sales prices
for the same product group, final appraisal of
commodities, intentional reduction of output
or tax payments, writing-oft products for var-
ious production or implementation reasons,
which also makes adjustments to GDP vol-
umes. There are also problems with the reli-
ability of data on enterprises located in tem-
porarily occupied territories, but registered in
other regions of Ukraine;

o at the household level: certain formality in de-
termining the physical volumes of products,
in particular for agricultural purposes, given
that its proportion for its certain types, name-
ly honey, milk, fruit and vegetable crops, is
quite significant; therefore, it is a priori diffi-
cult to determine the volume of GDP because
of different prices in different regions and be-
cause of seasonal fluctuations;

o at the psychological level: the human fac-
tor in this process can also play a significant

http://dx.doi.org/10.21511/ppm.16(4).2018.16
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role. Thus, in recent years, quite a significant
level of shadow economy has been recorded
in Ukraine, which, according to various esti-
mates, fluctuates within 35-45%. This, along
with corrupt manifestations, makes impor-
tant adjustments in the GDP calculation. In
addition, this influence may result in staff
inattention, regulatory and guidance docu-
ments obscurity, in particular tax law, per-
sonnel incompetence, mercenary motives, etc.,
which also impacts the reliability of the GDP
calculation.

Additional disadvantages when forecasting GDP
can be: the complexity of taking into account
the numerous force majeure circumstances that
arise quite often in the unstable Ukrainian pub-
lic environment, including external ones; tra-
ditional discrepancies between estimated and
actual data at the end of the reporting period
at the UAH rate, inflation rate, debt borrowing,
especially external one, changes in the external
market situation, etc. Consequently, there are
weighty arguments regarding the improvement
of the current methodology for calculating the
GDP.

The advanced method for GDP forecasting will be
developed using the following provisions:

« systematic approach has been chosen as the
key method;

e GDP is a resultant indicator of the entire eco-
nomic system functioning;

o the formation of GDP, including in the long
run, is influenced by the domestic and world
trends that have emerged in the previous
period;

« taking into account changes in the econom-
ic development parameters, which must be
conditioned by actions of the authorities at all
levels, in particular: reform implementation;
development plans for economic sectors; eco-
nomic entities’ plans taking into account in-
vestment; increasing the level of management
professional competence at all levels; control
over inflation processes, UAH exchange rate;
avoidance of social unrest, etc.;
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considering the Ukrainians’ way of thinking,
which forms specific features of the econom-
ic system, in particular the shadowing of the
economy, corruption manifestations, ineffi-
cient management decision making, etc.;

using domestic experience in forecasting the
GDP, avoiding the shortcomings of the exist-
ing techniques as much as possible, ensuring
the development of new mechanisms, meth-
ods, in particular in statistical accounting,
which in aggregate will facilitate the obtain-
ment of real or documented data;

applying dynamic programming, which is
based on the gradual consideration of the
states of the economic system and is com-
bined with the systematic approach.

Taking into account the typical scheme of dynam-
ic programming, this research uses four stages,
namely collecting and processing of information
arrays, theoretical substantiation of predicted phe-
nomena, processes, etc., analysis and evaluation.
As for the data collection, one can note that fore-
casting the GDP, which needs a large number of
experts from various areas of expertise, can be ef-
fectively implemented only under relative political,
economic, demographic, military, and social sta-
bility of society. According to domestic experience,
any GDP forecasts in Ukraine, which were devel-
oped by 2014 for several years in advance, have not
been confirmed. That is why, assuming gradual so-
cial stabilization in Ukraine, it can be argued that
the proposed methodology can be used.

While theoretically substantiating the keynotes,
the influence of factors on the GDP formation will
be found out and the actual structure of GDP in
2017 will be analyzed.

To find out the influence of factors on the GDP
volume, it will be viable to explore their meaning
in more detail. Note that according to the system-
atic approach, any element, in this case, it is an
economic entity, is affected by the external and
internal environment, where the relevant factors
are developed. As an example of negative factors
influence on the GDP formation, four groups of
factors having the greatest impact on GDP will be
described.
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Political factors. In Ukraine, these factors, both ex-
ternal and internal, do not ensure the implemen-
tation of certain reforms in the judicial, law-en-
forcement, medical, innovation, etc. areas, which
in aggregate does not contribute to the economy
development. Also, the contentious relationship
with Russia due to the unpredictability of military
actions has a significant impact on GDP.

Social factors. The low wages make our compatri-
ots go abroad in search of more decent wages. This
fact does not contribute to increasing production
volumes, deductions for budgets of all levels, and
filling the Pension Fund revenues. The growing
volumes of the cumulative public debt and the per-
manent deficit of the state budget make it impos-
sible to raise social standards that does not ensure
the good life of large segments of the population.

Military factors. Permanent military actions in the
East of Ukraine are forced to adjust the function-
ing of enterprises, especially the military industri-
al complex. It should be noted that about 15% of
the economic potential of Ukraine is currently in
uncontrolled territories.

Economic factors. The above factors do not con-
tribute to the dynamic development of the econ-
omy, in particular to the formation of an attrac-
tive investment climate, the optimal functioning
of small and medium-sized businesses, the devel-
opment and implementation of new technologies,
and the effective functioning of the regions.

All these factors together form a quasi-economy,
which is costly, has high level of shadowing and is
slowly reformed.

It is necessary to find out the current state of GDP
structure. The financial basis of the GDP is the
body of economic entities and institutions that are
united into the relevant branches. The proportion
of the economic sectors in GDP in 2017 is given in
Figure 3.

An analysis of the actual structure of GDP for 2017
confirms insufficient use of available economic
potential, in particular low volumes of basic in-
dustries in Ukraine - processing industry, agricul-
ture, transport and a quite high share of wholesale
and retail trade, public administration. Also, de-
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Source: State Statistics Service of Ukraine.
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Note: The constituents are in parentheses: 1 - product taxes, 2 — wholesale and retail trade, 3 - processing industry, 4 — agriculture,
5 - mining industry, 6 - transportation, storage facilities, postal service, 7 - real estate transactions, 8 — government control,

defense, compulsory social insurance, 9 - education, 10 - other.

Figure 3. GDP structure according to economic sectors in 2017

spite the low purchasing power of Ukrainians, the
share of product taxes is quite significant. These
data confirm the general inefficiency of the do-
mestic economy. At the analytical stage, appro-
priate calculations will be made to determine the
extent to which the influence of the elements and
factors of the economic system on GDP is signif-
icant. Exports of goods and services, total public
debt, foreign direct investment will be taken as
elements, and unemployment rate, inflation rate,
the UAH to USD exchange rate will be used as fac-
tors. The analysis will be done using the EXCEL
software environment. The data interpolation is
performed and the equations obtained are shown
in Figures 4 and 5.

The analysis performed according to the determi-
nation coefficients of R* revealed that GDP is in-
fluenced insignificantly by the inflation rate and
foreign direct investment, while unemployment
rate has a meaningful influence and the UAH to
USD exchange rate and total public debt influence
GDP significantly.

Let’s determine the tools for dynamic program-
ming for GDP modelling. Note that governing
bodies of economic system, within which GDP is
formed, must be effective.

http://dx.doi.org/10.21511/ppm.16(4).2018.16

E=f(A+4,+..+4,)>max, (2

where E' - economic system efficiency, 4,, 4,, ...
An - economic system elements.

To implement the final stages of the methodolo-
gy for GDP forecasting, the corresponding mod-
el will be formed. Given that dynamic program-
ming allows for determining the state of the re-
search object, GDP in this case, in the time meas-
urement, one year as a basis will be taken, which
comes after the past (previous reporting). Figure 6
illustrates the logical and structural model of GDP
forecasting.

Since the toolset for dynamic programming in-
volves taking into account past and future states
in relation to GDP, its values will be written as fol-
lows: 0 - index values for the year before, 1, 2, ...,
n — index values for next years, n — absolute values
index.

Influenced by both external and internal factors,
organizational actions of the management struc-
tures of all levels of the economic system V' € D
GDP will be characterized by the value of E)( ,U)
function.
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Source: Ministry of Finance of Ukraine.
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Figure 4. Influence of social system constituents on GDP
Source: Ministry of Finance of Ukraine.
50 =0.3351x% - 1,8485x + 8.0273
y =0.4186x% - 4,4201x + 21.763 y=0 . !
20 R?=0.1227 N F=o0907
y =0.8193x>-10,112x + 40.283
R?=0.4057
30 y =-0.0072x%+ 0,3303x + 7.023 \
R>=0.516 X
s 20 ’7’A\ : B / 7 \\/

-10

Y
. B \ ~—~7 ears
T T T T T 1 T T T T 1
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Unemployment rate Inflation rate
UAH to USD exchange rate Nominal GDP, %
Figure 5. Influence of social system factors on GDP

The task of GDP modelling is to make it possible GDP = f(Bl +By+...+ Bm)’ (3)

to select V' € D out of possible values of the max-
imum and minimum GDP, when the function of

Po( y) will take the optimal value. Let’s take in-
to account that according to the production-based
method of calculating the GDP, together with
other incomes, incomes of the economic sectors
are taken into account, therefore, formally, the
income from the economic sectors in the GDP
structure will be presented as follows:
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where B,, B,, ... B, - income from economic
sectors.

Since industry income consists of incomes of eco-

nomic entities, the aggregate income of a particu-
lar industry will be:

GDP, =¥ D, @)
i=l1
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GDP OF THE
PREDICTED YEAR

* income
growth from
the economic
sectors’
activities;

* taxes;

FACTORS’
MANAGEMENT ACTIONS OF THE ECONOMIC SYSTEM ELEMENTS EFFECTS
National Local Economic entity External
level level level
* positive
Economic sectors’ Administrative units’ Enterprises, * negative
development development institutions,
programs programs households
* * ¢ Internal
Production output Production output Development plans * positive
* * * * negative

shaping a favorable
investment climate;

budget support for
priority sectors;

control over
macroeconomic
indicators;

control over inflation;

facilitating the
functioning of
business structures;

public-private
partnership;

measures to reduce
corruption;

other

development
of new markets;

innovative
technologies;

personnel policy;

other

* subsidy cuts

* other

Figure 6. Logic and structural model for GDP forecasting

where B - income from the i-th economic sector,
D, - income from the i-th enterprise.

If one determines GDP in the predicted year,
which comes after the past year, it consists of GDP
of the year before and a certain increase, which
can be written as follows:

GDP, = GDE, + AGDP.. )

The GDP growth in the predicted year is influ-
enced by the level of capability implementation of
the opportunities and factors that can be reflected
as follows:

AGDF, =GDE, -V, - F,, 6)
where Vn - economic system C;Pability imple-
mentation in the predicted year, I', — impact fac-
tors in the predicted year.

Given that the industry consists of a number of
economic entities that also realize their own ca-

http://dx.doi.org/10.21511/ppm.16(4).2018.16

pabilities and are affected by the relevant fac-
tors, GDP in the predicted year will be written as
follows:

GDI)n:ZDO.VinZ.F;nz’ (7)
i=1
where V;nz — capability implementation level of
the i-th enterprise, Enz - factors of impact on the
i-th enterprise.

Consequently, the proposed method of forecast-
ing the GDP takes into account the disadvantages
of the existing methodology as much as possible
and contributes to obtaining more optimal re-
sults. In addition, one can note that it is not nec-
essary to absolutize the existing mechanisms and
methods of calculating the GDP. In this context,
Peter Drucker, an American management scholar,
expressed a belief that strategic planning is nec-
essary, because we cannot predict anything and
this planning does not deal with future decisions,
but with the potential of real decisions (Drucker,
2004). As solutions exist only at the moment, it is
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important for decision makers to know what their
organization would do tomorrow, not what they
have to do today to fit themselves for an unknown
tomorrow.

Since modelling of phenomena and processes in
their all has certain difficulties, then, this study
will show how some factors, in particular infla-
tion, can influence economic growth. Based on
the works by Lukianenko (2009), Lukianenko and
Horodnichenko (2003) and using dynamic pro-
gramming method, the effect of inflation on eco-
nomic growth is conditioned as follows: inflation
in the predicted period is determined as the de-
pendence of inflation rates in previous periods:

L =1L, L, 8)

where Ln - inflation in the predicted period.

According to Lukianenko (2009), under instabil-
ity, which is taking place in Ukraine, the best re-
sults can be obtained with inverse and exponential
curves, respectively:

1

Ln = > (9)
By + P

_ L Bithy
L =e", (10)
Note that these curves apply provided that the L
interval (0, +o0) cannot have negative values, that
is, inflation takes place.

Using these methodical approaches, to reveal the
relationship of inflation with factors and elements
of the economic system, the model is proposed
that reflects the processes of forecasting the GDP
in an unstable economy:

L, = p+p,K,+ BK, + R, +
+ﬂ5Rn +ﬂ6SO +ﬂ7Sn +ﬂ8VVO +
+B W, + Bk

where K - export of goods and services, R -
UAH to USD exchange rate, S' - total public debt
value, W' - unemployment rate, E1 - GDP devia-

tion in the predicted period as compared to the
previous one.

(11)

Note that this model presents the most influential
elements and factors that, according to the corre-
lation analysis results, interconnect inflation and
GDP. For more advanced calculations, other com-
ponents can be introduced.

So this economic and mathematical model can be
used in GDP forecasting.

The efficiency of this technique depends on the
following:

o performers’ competence;

o executors responsibility for the results (in-
cluding administrative, financial and crimi-
nal liability);

o use of the latest software;

o involving qualified experts in the GDP fore-
casting results at the appropriate levels;

o constant monitoring of social processes in
Ukraine and abroad.

The proposed methodology will help to obtain
more optimal results.

CONCLUSION

Forecasting the GDP both in a single country and in the regions of the world is a painstaking job, be-
cause it not only requires verified data, but also appropriate experts. The study identified problems
impeding the predictive calculations of this indicator in Ukraine. In order to solve this problem, an
advanced method is proposed, which is developed taking into account the results of the analysis of the
current situation in Ukraine, elimination of the existing methodology disadvantages and is based on
using the mathematical apparatus. The scientific novelty of the research is the development of a logical
structural model of GDP forecasting, which involves the use of dynamic programming tools. The main
ideas of the research are based on the analysis of the researchers’ works and the need to form a sci-
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ence-based research algorithm that would contribute to the logical construction of the research stages,
the determination of the importance of the personal factor, taking into account the limited use of the
methods of economic and mathematical programming, the presence of conditions in which the results
of forecasting the GDP will be optimal. The developed method can be used in the practical activity of
the statistical bodies of Ukraine, as well as in the ministries and departments of both Ukraine and other
states while conducting the comparative assessment. Given this problem urgency, the promising areas
of research may be scenarios of using economic and mathematical programming in GDP calculations.
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