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ANALYSIS AND FORECAST OF THE BASIC PRINCIPLES
OF TOURIST MARKET DEVELOPMENT IN UKRAINE USING
THE METHODS OF ECONOMIC-MATHEMATICAL MODELING
This article performs the analysis and forecast of the basic principles of the tourist market
development in Ukraine using the methods of economic-mathematical modeling. As a result of mul-
tiple correlation and regression analysis the economic model is constructed for the imports of the
account "Travel"” in the balance of payments of Ukraine on several factors. Factors affecting the
resultant figure are revealed and the effect of their influence is evaluated. Based on the construct-
ed trend model, the forecasted import changes on the account "Travel" in the balance of payments
of Ukraine are presented.
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PA3GUMUS MYPUCTU4ECKO020 PbIHKa Yikpaunbsl. B pezyivmame MHOMCeCMEEHH020 KOPPeAAUUOHHO-
Pe2PeCCUOHHO20 AHAAU3A NOAYHEHA IKOHOMUMECKAS MOOEAb 3AGUCUMOCHIU UMNOPHIA 1O CHIANTbE
«Ilymewecmeus» naamexcnozo 6atanca Yxpaunst om psoa gpaxmopos. Onpedeaenvt 0CHOGHbLE
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axmopul, eausrowue na pe3yibmamueHbvli NOKazameab, U OUeHeH IPdekm om ux
6o30eiicmeusi. Ha ocnoee nocmpoennvix mpendogvix mooeaeli npeocmasaenvl HPOZHO3HbLE
darnnvie usmenenus umnopma no cmameoe «Ilymewecmeus» naamexcnozo 6asanca Ypaunot.
Karoueevie caosa: mypusm, mypucmuueckuii polHOK YKpauHol, KOppeasiyuOHHO-pecpecCUOHHbLI
aHanu3, nPoSHO3UPOBaHUe.

Introduction. Today, tourism plays one of the main roles in shaping domestic
economy. Economic and social effects, manifested in the form of increasing the num-
ber of foreign exchange earnings to the country's budget, creating new jobs and cul-
tural development of the nation's tourism refers to one of the priorities of economic
policy. Thus, in connection with the development of tourism there is an urgent need
for a comprehensive analysis of the main performance indicators to assess and iden-
tify the prospects. To achieve this, it is expedient to use the modern toolkit of eco-
nomic and mathematical modeling, including correlation and regression analyses.

Analysis of recent research and publications. Application of economic-mathe-
matical methods and models for the study of tourism market is present in the works
of foreign and domestic scientists. V. Vitlinskyy (2003), L. Krasnikova (1998), I. Lu-
kianenko (1998) proposed the use of econometric models for analysis, evaluation and
planning of business. Applications of regression analysis for studying the relationship
between economic indicators were discussed in the works by of O. Buzhin (2007),
T. Golubeva (2006), O. Demchenko (2007), Y. Larin (2010), O. Malcev (2008),
I. Okhrimenko (2007). The methods of regression analysis for tourism were used in
the works of L.O. Ivchenko (2005). R. Balashov and Y. Goncharov (2010), who
applied mathematical analysis for indicators of tourist enterprises, offering the
improved approach to the selection of mathematical model parameters.

Remaining part of the problem. Despite the diversity of the studies, the determi-
nation of the influence of several factors for import under the account "Travel" in the
balance of payments (BOP) of Ukraine, by using economic and mathematical tools,
was not considered.

The aim is to apply multiple correlation and regression analyses to identify pat-
terns of development of the tourism market in Ukraine, determining also the impact
of several factors on imports in the account "Travel" of the balance of payments of
Ukraine and its trends.

Main results of research. To identify interdependencies and trends in the tourism
industry of Ukraine, we conducted the multiple correlation and regression analyses.
We investigated the influence of several factors on imports in the account "Travel" in
the BOP of Ukraine. Primarily based on the theoretical analysis of the formation of
total imports in the "Travel" account we should take the factors that have effect on it.
Trend analysis of tourism in Ukraine shows a direct relationship between the dynam-
ics of tourism market and the level of welfare, as among the major factors that affect
the level of spending for the Ukrainians traveling abroad should highlight the real
GDP per person in Ukraine, and the average monthly salary per person in Ukraine.
The immediate direct impact on imports in the account "Travel" in the BOP of
Ukraine will be the number of citizens of Ukraine, who traveled abroad in the study
period. One of the main components of tourism infrastructure is transport, so the
changes occurring in it affect the development of tourism. Therefore, we can presume
that the dynamics of average world prices for oil can make a significant impact on the
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volume of Ukrainian spending on travelling abroad. Based on the theoretical analy-
sis, we can assume that the reverse effect on imports in the account "Travel" in the
BOP of Ukraine exert the number of domestic tourists served by travel operators in
Ukraine (Table 1).

Table 1. Working table for multiple correlation and regression
analyses determining the dependence of imports in the account
"Travel” from the influence of several factors

Real Number of Medium Average Number of

Import in " . .

o GOPR S oy v | | o
car ravels | Ukraine, | traveled abroad,| Por_person n rices of operators
min USD UAH persons Ukmine, UAH II}SD bbl IIJ)kIaine
Y X, X, X, X, X,

2000 470 3436 13422320 230 27,6 1350774
2001 566 4195 14849033 311 23,12 1487623
2002 657 4685 14729444 376 24,36 1544956
2003 789 5591 14794932 462 28,1 1922010
2004 2462 7273 15487571 590 36,05 1012261
2005 2805 9372 16453704 806 50,64 932318
2006 2834 11630 16875256 1041 63,1 1039145
2007 3569 15496 17334653 1351 64,3 2155316
2008 4023 20495 15498567 1806 90,9 1386880
2009 3330 19832 15333949 1906 55,5 1094170
2010 3742 23600 17180034 2239 79,6 649299
2011 4461 28806 19773143 2633 108,3 604728

Source: compiled by the authors according to the data from State Statistics Service of Ukraine.

To determine the factors that affect the imports in the account "Travel", the cor-
relation analysis was conducted for the data in Table 1. The results of the correlation
analysis are shown in Table 2.

Table 2. The correlation coefficients on the imports
of the account "Travel” in BOP of Ukraine

Factors The correlation coefficient
X1 0,91
X, 0,81
Xy 0,90
X4 0,93
-0,65

X5
Source: Constructed by the authors.

As seen in Table 2, factors such as real GDP per person in Ukraine, the number
of citizens of Ukraine, who traveled abroad, the average wage per person in Ukraine
and the average world oil prices, have a close linear relationship with the total amount
of the citizens to travel abroad. Number of domestic tourists, served by travel opera-
tors Ukraine has a moderate inverse relationship with the studied parameters. That is,
it can be assumed that an increase in the number of domestic tourists will diminish
the expenses of the Ukrainians traveling abroad. All the factors are significant and
should be taken in to account.

In order to determine the factors that should be included in the multifactor
regression model, let's examine it for multicollinearity. If multicollinearity between
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the factors exists, then there is no need to include them in the model together because
one of them can be expressed in another. The calculated pair correlation coefficients
are presented in Table 3.

Table 3. The autocorrelation analysis for the factors listed in Table 1

Variables X, X, X, X, Xs
X4 1
X, 0,77 1
X, 0,99 0,76 1
X4 0,94 0,81 0,92 1
X -0,49 -0,44 -0,51 -0,47 1

3
Source: Developed by the authors.

As illustrated in Table 3 between the factors of real GDP per person in Ukraine,
the average monthly wage per person in Ukraine and the average world oil prices there
is a strong linear relationship. This means that in subsequent calculations it is enough
to use only one of them. The other 2 are determined by constructing 2 linear models.
As the previous analysis shows, it is advisable to leave real GDP per person in Ukraine
because it generalized the index indicating the level of citizens welfare. To determine
the analytical form of functional dependence we use the method of multiple regres-
sion analysis. As a result, this model is obtained:

Y =0.13x] +0.00018x, —0.000035x, —2243,
R=0.92, (1)
AY =674,
where Y — the import on the account "Travel"; X;— real GDP per person in Ukraine;
X, — the number of citizens of Ukraine, who traveled abroad; X3 — the number of
domestic tourists served by travel operators in Ukraine.

The above model allows determining the sensitivity factors by analyzing "what-
if". What is the value of input factors recorded in the last year and in turn change the
value of each factor within 10%, at fixed values of the other factors. It is calculated by
the modified output factor in absolute and in relative terms. The results of this analy-
sis are shown in Table 4.

Table 4. Sensitivity analysis of effective factor in variables input by 10%

Changing factor 10% Imports on the account "Travel”, mln USD | Sensitivity, %
X, 31687 5598 7.12
X, 21750457 5599 7.13
X3 665201 5224 -0.04

Source: Constructed by the authors.

As shown in Table 4, with real GDP growth per person by 10% will increase the
total costs of Ukrainian traveling abroad by 7.12%, and in absolute terms by 372 min
USD. Thus, there is a significant direct relationship between improving the welfare of
citizens of Ukraine and their expenses while travelling to other countries. It's con-
firmed by the questionnaire and indicates that the majority of the Ukrainians having
financial opportunity prefer traveling abroad. With the 10% growth of the citizens of
Ukraine, who go abroad with the fixed values of the other factors Ukrainian expendi-
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ture on travel abroad increased by 7.13%, which is quite logical. According to the
economic interpretation of the constructed model, in case of increase by 10% in the
number of domestic tourists, served by travel operators Ukraine, will reduce the vol-
ume of imports on the account "Travel" by 2 min. This indicates a reverse effect
between the factors and can be justified by the fact that today the number of domes-
tic tourists is insignificant because mathematically monitored so low reverse sensitiv-
ity. If you look at the results of autocorrelation (Table 3), the observed inverse rela-
tionship with all the factors, and the latter in turn have a direct connection with the
resultant figure. Therefore, we can state a clear inverse relationship between the num-
ber of domestic tourists served by travel operators in Ukraine and the expenses of the
Ukrainians travelling abroad.

The next step is to build a forecast. To do this we need to build a trend model for
each input factor. The analysis leads to the following model:

x] =6.52x10° -652690xY +163.3xY?, R=0.99; (2)
xy =-7.17x10% +365561xY, R=0.79; 3)
x4 =1289645 +511292 xcos(1.13xY +20.95), R=0.79, “)

where Y — year.

These models allow building a forecast for the next period by substitution mod-
els for the required year. Substituting the data in equation (1) we obtain the forecast
on the imports volume on the account "Travel" in min USD by 2016, provided that all
inputs will change according to the calculated trend (Figure 1).

10000

3000
6000
4000
2000

0
2000 2002 2004 2006 2008 2010 2012 2014 2016

—s—Imports on the account "Travel" ~m—Model

Source: constructed by the authors.
Figure 1. Forecast for the volume of imports on the account "Travel” by 2016,
min USD

As shown in Figure 1 for the forecasted period from 2012 to 2016 there is a trend
of increase in the imports of the account "Travel". The average growth rate in the fore-
casted period will be 11,1% and in 2016 the total cost Ukrainian travelling abroad
amounts to 8391 min USD.

Conclusions. Thus to reduce Ukrainian costs of travelling abroad and to redis-
tribute these funds at domestic market there should be an increase in the number of
domestic tourists. The study shows that for the preservation of the current trends
these is a need to reduce the price at domestic resorts. Improvement in welfare can be
achieved by improving organizational factors of domestic tourism market, upgrading
the quality of living conditions, refining service, expanding their range etc.
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Y moHorpadii po3kpuTo Miclie i 3acagy (piHaHCO-
BOI O€3IEKU B CUCTEMI EKOHOMIYHOI O€3IeEKN Ha IBOX
PiBHSIX YIIPaBJIiHHS €KOHOMIiKOI KpaiHM: HOep>KaBW i
nigrpuemMcTBa. Po3KpuTo pojib eKOHOMIYHOI Oe3MeKU B
PO3BUTKY €KOHOMIKM YKpaiHM, BU3HAYEHO i 0OTPYHTO-
BaHO NUISIXM 3abe3reueHHsT (DiHaHCOBOI Oe3IleKu Ha
PiBHI AepKaBU.

BukiameHo MeTOmOJIOTiYHI OCHOBM (DiHAHCOBOI
0Oe3neKku MigNpUEMCTBA Ta yIIpaBliHHS Hewo. BusHaue-
HO (opMHU i MEeTOAM YOIOCKOHAJIEHHS MeXaHi3My yInpaBJliHHS (piHAaHCOBOIO Oe3re-
KOIO Ha piBHI MiANIpUEMCTBA.
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