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Artem Koldovskiy (Poland), Kateryna Chernega (Ukraine)

MODELING THE UKRAINIAN
CONSUMPTION

Abstract

Consumption is a fundamental determinant of the economic success. Consumer
spending is approximately 70 percent of the Gross domestic product (GDP). It is com-
mon to divide consumer spending into nondurables (clothing and food), durables
(“large” goods, which are not purchased very often), and of course services (day care,
banking, medical). The way to identify how the economy influences consumption is
to look at specific economic cycles. At the top of the economy (when the economy is
strong), people reaction is physically powerful, and consumers spend money freely.
When the economy falters, confidence falls; consumers cut back on the spending and
conserve their money. They stop buying, getting out of debt and focus on saving money.
Understanding consumption is vital to the implementation and development of mar-
keting strategies. The purpose for this empirical research is to review main indicators,
which influence on consumption and identify methodological issues in need of resolu-
tion, and present possible approaches that may prove helpful in resolving those issues.
The growth of interest in modeling consumption has led to behaviorally conceptual
models in which selection dynamics play a vital role. The authors introduce two em-
pirical models, which demonstrate correlation between macroeconomic indicators,
social factors and Consumer price index (CPI). The first conceptual model shows that
the CPI is a straighter measure than per capita Gross domestic product of the standard
of living in Ukraine. By including a wide range of thousands of services and goods
with the basket (fixed), the CPI can obtain a precise estimate of the cost of living. The
second empirical model shows the interdependence of economic indicators (CPI, GDP,
and Average wage index (AWI)) and social factors (gender, age, location).

Keywords consumption, modeling, consumer behavior, GDP,
Ukrainian consumer
JEL Classification  M31, 030,035

INTRODUCTION

Ukrainian consumption is the value of services and goods purchased
by Ukrainian consumer. Normally, consumption is the largest GDP
element. Many scientists understand the economic performance
mostly in terms of dynamics and consumption level. There are ten
chapters of spending:

1) clothing and footwear;

2) food;

3) heating and energy;
4) housing;

5) transport;

6) health;

7) communication;

8) house furniture and appliances;
9) entertainment;

10) culture and schooling.

Ukrainian consumers in respect to their income have systematical-
ly different consumption structures. People with high income spend
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more for each chapter. The rich people have both higher levels of savings and consumption. People with
high income can usually buy high quality goods and services than the poor. This happens because they
use different decision-making rules. At the same time, the poor people can pay sometimes more than

the rich people to satisfy same needs.

Consumption depends on social groups, factors and their behavior. For durable goods such difference is
very important, since they are used for very long time periods. Purchased non-durable goods and ser-
vices that are usually not consumed before the deadline are a typical squander.

1. LITERATURE REVIEW

Consumer behavior has been always of huge inter-
est to economists. The understanding of consumer
behavior helps the economists to realize how cus-
tomers select their products and brands; think and
feel, also how the consumers are impacted by the
economic situation, environment, the reference
groups, and family, etc. Consumer’s buying be-
havior is influenced by cultural, social, economic,
psychological, and personal factors. Most of these
factors are out of control.

The consumer is the study “of the processes in-
volved when individuals or groups select, purchase,
use, or order of products, ideas, experiences, or ser-
vices to satisfy needs and desires” (Solomon, 1995).

In the economic context, “consumer” refers to pat-
terns of total buying; post-purchase and pre-pur-
chase activities has implications for repurchase
and purchase (Foxall, 1987).

Engel et al. (1986) generated the term “consumer
behavior” as “those acts of individuals directly in-
volved in obtaining, using, and disposing of eco-
nomic goods and services, including the decision
processes that precede and determine these acts”.
Cheung et al. (2005) collected specific literature
in order to categorize the contradictory and frag-
mented studies (published from 1994 until 2002,
351 papers), presenting an integrated framework
of the motivating factors of consumer behavior.
They thought that five factors clarify consumer
behavior:

o individual characteristics;

o product or service characteristics;
o merchant;

o medium characteristics; and

« intermediaries’ characteristics.

The economists were the primary to dominate
model constructing, in the context of buying be-
havior. Economic theory holds that purchasing
decisions are the effect of mostly conscious and
“rational” economic calculations.

Thus, every buyer wants to spend the income on
those products that will bring the most satisfac-
tion according to his relative prices and tastes. The
background of this vision can be traced back to
Adam Smith (1776).

Marshall (1890) generated the classical and neo-
classical theory in economics, into a refined theo-
retical framework. His theoretical work was about
simplification assumptions and examination the
effects of changes in single variables (e.g., price)
holding all additional variables constant. For ex-
ample, Muller (1954) wrote that only one-fourth of
the consumers bought with any significant degree
of deliberation. The Marshallian model ignores the
main question of how brand and product prefer-
ences are created. Quite a few studies have recog-
nized the impacts of price differentials on consum-
ers’ brand preferences; changes in product cues on
demand variations; changes in price on demand
sensitivity; and scarcity on consumer choice be-
havior amongst many others (Lewis et al., 1995).

Hirschman and Holbrook (1982) advocated that
the purchase decision is a very small component
in the constellation of proceedings involved in the
consumption experience. Holbrook (1987) sug-
gested that consumer researchers have to expand
their view to study “all facets of the value poten-
tially provided when some living organism ac-
quires, uses, or disposes of any product that might
achieve a goal, fulfill a need, or satisfy a want”.

Overall, it is argued that the scientific study of
consumer behavior is rapidly growing as re-
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searchers identify and implement innovative
transdisciplinary perspectives and techniques
to recognize the nature of consumption behav-
ior and purchase. This wider view attempts to
research consumer behavior in the light of rap-
idly evolving values, lifestyles, priorities, and
social contexts.

2. DATA AND METHODS

The data set of our research consists of detailed in-
formation on economic and social indicators, such
as CPI, GDP, AWI and gender, age, location. This
empirical research is based on the idea that we
have the big set of data (three economic indicators,
three social factors and a period from 1991 until
2016), and we want to analyze that set-in condi-
tions of the relationships between the points in
that data set.

This is a quantitative empirical research, which is
connected with sampling macroeconomics prob-
lems as well as with questions pertaining to mod-
elling qualitative variables. This research based on
historical documents, journal articles and corpo-
rate annual reports. Research mainly applies sta-

tistical techniques (regression statistics, disper-
sion analysis) to data drawn from commercial and
noncommercial databases.

3. RESULTS
3.1. Model 1

Consumption has an immediate impact on GDP.
Rise of consumption increase GDP by the identi-
cal amount, other things equal. Current income
(GDP) is a significant determinant of consump-
tion, the increase of income will be followed by a
further rise in consumption: a positive feedback
loop has been triggered between consumption
and income. An autonomous increase of con-
sumption, if at the same level of income, would re-
duce savings, but the positive loop just described
(“Keynesian multiplier”) will cause an increase of
income level with a positive impact on future sav-
ings. If directed to goods and services produced
abroad, an increase of consumption will imme-
diately push up imports, while a similar indirect
effect will result from consuming domestic prod-
ucts requiring foreign raw materials, energy, semi-
manufactured goods.

Table 1. Data variables (economic and social indicators)

Source: The State Statistics Service of Ukraine (2016).

y x1 x2 x3 x4 x6 x9 xﬂ x14
2817 ©  124.48 37009 351188 51,7284 . 23,7923 . 33,8106 6,961.1
Caor T wsist aassaares it aasone Casenn 70w
1100 165.81 50152 343875 50,8184  23,366.2 33,3948 70528
1200 176.09 41.883 340482 = 50,370.8 = 23,1635 333224 70266
119.2  218.88 31.581 33,7021  49918.1 229634 334372 6,901.6
1258 296.26 31262 33,3386 494298 22,7547 335151 68189
1061 ©  378.45 38.009 | 329517 | 48923.2 = 22,5304 334463 | 6,844.0
Covaamotwawpvwsasen 220163 s ewee
108.2 |  372.72 50133 | 32,3284 | 48,0035 | 221125 © 33,0602 | 7193.4
s Usun easssbises wena | nozes s 700
1103 73557 86.183 . 32,009.3  47280.8 . 21,7540 . 326035 75072
1.6 928.81 107753 31,8777 . 46929.5  21574.7 324174 75671
1166 1,19791 142.719 31,7774 46,646.0 214347 32,2562 7,603.1
1223 1,573.99 180116 31,668.8 . 46,372.7  21297.7 32,1845  7506.7
1123 1,650.43 117.227 . 31,5872 46,1437  21,185.0 321698 73174
109.1  1,982.63 136.417 31,5248 459629 21,1071 321302 7168.8
1046 2,370.53 163.423 . 31,4416 457785 . 21,032.6 321370 6,965.2
998 275295  176.235 31,3809 456336 209767 31,9933 6,928.5
1005 2979.46 177834 313786  45553.0  20962.7 _ 31,846.8  6,905.3
1249 3,149.95 130.908  31,336.6 454262 = 20918.3 31,6064  6,928.8
1433 366141  90.524  29,673.1 = 42,929.3 19,787.8 296347  6,675.8
1124 © 448235 ©  93.812 29,585.0 : 42,760.5 19,717.9 29,3277 | 6,768.9
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The authors selected six indicators CPI, GDP, AWI
and gender, age, location from 1991 until 2016
(Appendix A). As a result of critical analysis, the
authors decided to distribute coeflicients as fol-
lowing: y — CPI; x, — average wage index; x, - GDP;
x, — location (urban); x, location (rural); x,_gen-
der (man); x, - age (0-17); x,, — age (15-64); x,, — age
(65 and older) (Table 1). Other components do not
have a significant impact.

The implementation of the analysis is possible
in the packet of analysis in program Statistics.
By means of a though analysis, it is possible to
perform:

1. Report forming from analyzed data to a single
table.

2. Normalization of indicators.

Based on the results from the Table 2 the authors
have built a model which demonstrate the impact
of economic (Average wage index, GDP) and so-

cial indicators (Population: location, gender, age)
on the Consumer Price Index:

Table 2. Calculations of the result

Regression statistics

Geopolitics under Globalization, Volume 2, Issue 1, 2018

¥ =190.6626117 —0.046320899 - x, —
~0.062262478 - x, +0.899351535 - x, -
~1.386324188x, +0.620262501- x, +
+0.530973534--x, +0.462652689 - x,, +
+0.437998045 - x,,

Analysis of the data set shows that each compo-
nent influence on CPI negatively or positively as
following:

[y =-0.046320899 - x, (AWE);
y =-0.062262478- x,(GDP);
y=0.899351535-x, (Zocation (urban));
y =-1.386324188-x, (location (rural));
¥ =0.620262501- x, (gender (man));
y=0.530973534-x, (age (0-17));
¥ =0.462652689-x, (age (15— 64));
y =0.437998045-x,, (age (65 and older)).

@

Source: Authors’ processing data in Statistics.

Multiple R £0.86326172

R-square £0.745220798

Normalized R-square 10.588433597

Standard Error :23.99525454

Observations 22
Dispersion analysis
df SS MS F Relevance F
Regression 8 21893.4936 2736.686701 4.75307163 0.006621739
Balance 13 7485.039123 | 575.7722402
e o . e A e
%Coefficients% Stg:lrc!)e:rd t-statistics P-Value %Lower 95%% L(J)% /ﬁr %Lower 95%% %‘;B/ﬁr
Y-Intersection: 190.6626117 @ 1050.5054 @ 0.18149608 : 0.85877749 i-2078.816328: 2460.141551 : —2078.816328 : 2460.141551
X, -0.046320899 0.047092886 —0.983607144 0.343261549 —0.148058894 0.055417096 —0.148058894 0.055417096
x,  -0.062262478  0.384589604  —0.161893293 (0.873879026 —0.893117804 0.768592849 —0.893117804 '0.768592849
X, 0.899351535 | 0.217342848 . 4137939406 :0.001167243: 0.429810859 - 1.368892212 0.429810859 :1.368892212
X, -1.386324188 | 0.365963233 | -3.788151549 0.002257589 —2.176939687 —0.59570869  ~2.176939687 ~0.59570869
X, 0.620262501  0.539937004  1.148768276 10.271349975-0.546200478. 1.78672548 -0.546200478 1.78672548
X, 0.530973534 : 0.196612377 : 2.700610926 0.018172785: 0.106218317 :0.955728752 0.106218317 0.955728752
x1 0462652689 | 0.17517611 - 2.641071836 0.020354466: 0.084207713 0.841097666 0.084207713 10.841097666
X ©0.437998045 | 0.167781248 | 2.610530381 :0.021570545: 0.075528696 :0.800467395: 0.075528696 0.800467395

37



Geopolitics under Globalization, Volume 2, Issue 1, 2018

3.2. Model 2

Based on the principal components analysis the
authors have built the table with 14 components
and Eigen value, percent of variance, cumulative
percentage.

Table 3. Principal components analysis

Source: Authors’ processing data in Statistics.

Componentg Percent of = Cumulative

number  Eigen value variance | percentage
1 9.93405 : 70.958 70958
2 1.98347  :  14.168 - 85.125
3 1.37483 ~9.820 94945
AL 0.393668 2:812 LTI
2 027565 1969 99726
6 00363817 :©  0.260 1  99.986
7 0.00158373 0.011 99.997 .
8. 0.000187763 0.001 . .99999
90000132165 © 0001 - 100.000
.10 1.0:0000272103 - 0.000 - 100.000
JM1...0.0000126896 :  0.000 - 100.000
L2 A24377Ed6 - 0.000 - 100.000
s 2.57157€-16 - 0000 - 100.000
14 0.0 0.000 100.000

This procedure performs a principal compo-
nents analysis. The purpose of the analysis is to
obtain a small number of linear combinations
of the 14 variables, which account for most of
the variability in the data. In this case, 3 compo-
nents have been extracted, since 3 components
had Eigen values greater than or equal to 1.0.
Together they account for 94.9454% of the vari-
ability in the original data.

Source: Authors’ processing data in Statistics

Scree Plot
10 [ ' ' ' ' ™
s [ ;
o i
2 -
g 6 [ ]
c 4
g)n 4
o 4 T 7]
2 F ;
O C. ,\".\’—I+-—I+-—.—I ,—-
0 3 6 9 12 15
Component

Figure 1. The impact of 14 components on CPI
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In this case, the scheme means that the first three
components significantly affect CPI.

Table 4. Component weights

Source: Authors’ processing data in Statistics.

éComponent 1 Compzonent Com%onent
X 0.295542 0177902 :  0.0959305
X -0.11972 10307038 057215
X, -0.312301 i 0.0679877 0.0778314
X, 0314242 -0.00702064 -0.0842469
X -0.316987  0.00683482 : 0.0075389
X, -0.316223 0.0464684 0.00132323
X, -0282211 0300581  0.0598024
X -0.289392 1 0.269825 © 0.0312977
X, -0.299622 0.207742 -0.00817634
X, 02041 0343483 0188929
Xy -0.299781 -0.164435 0123218
x,, 0268495 . 0330732 0.0279422
X, 0126192 000997385  -0727398
X -0.0277269 -0.637485 0.254637

Table 4 shows the equations of the principal com-
ponents. For example, the first principal compo-
nent has the equation:

0.295542-x, —0.11972-x, —0.312301 - x, -
~0.314242-x, —0.316987 - x, —0.316223-x, —
~0.282211-x, —0.289392 - x, —0.299622 - x, — )
~0.2641-x,, —0.299781-x,, —0.268495x,, —
~0.126192-x,, —0.0277269 - x,,.,

Source: Authors’ processing data in Statistics

Scatter Plot

2.8

1.8

0.8

Component 2

Component 1

Figure 2. The impact of 14 components



Plot of Component Weights

Source: Authors’ processing data in Graphics.
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Figure 3. The impact of 14 components
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Table 5. Principal Components
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Component 3

Source: Authors’ processing data in Graphics.

Plot of Component Weights

Component 1

Component 2

Figure 4. The impact of 14 components

Source: Authors’ processing data in Graphics.

Row Component 1 Component 2 Component 3
T -5.46427 2.14743 3.15231
2 —4.4964 0.751369 1.02124
3 —-3.86672 0.524548 0.272983
4 —3.44876 0.671922 —-0.270388
5 -3.01139 0.860533 -0.995271
6 —2.57052 0.95283 -1.39749
7 -1.98926 0.580431 -1.87694
8 —-1.48708 0.0328384 —2.08152
9 -1.016 —-0.658731 -1.37519

—-0.515702 —1.24473 —-0.564306
—-0.038213 -1.75312 0.00625466
0.446647 —2.02571 0.709695
0.834399 -2.11062 1.03691
1.21928 -1.82035 1.2039
1.52534 —-1.40669 0.879561
1.80206 —0.940352 0.451745
2.09991 —-0.345287 0.0386723
2.37637 —-0.0989097 —-0.264501
2.53083 0.154381 -0.467317
2.67051 0.525797 -0.191812
5.94212 2.67356 0.629025
6.45684 2.52885 0.0824404

where the values of the variables in the equation
are standardized by subtracting their means and
dividing by their standard deviations.

Table 5 shows the values of the principal com-
ponents for each row of your data file. Select
Component Weights from the list of Tabular
Options to obtain the equations for each com-
ponent. Select 2D Scatterplot or 3D Scatterplot
from the list of Graphical Options to plot this

data. You may save the components by pressing
the fourth button from the left on the analysis
toolbar.

In this case, smaller value of component distance
is the closer value of considered parameter cor-
responding to the center of the cluster. In turn,
the concentrated value to each other impacts on
center-orientation of financial conglomerate form
corresponding cluster.
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CONCLUSION

The panel data covers a large sample formed from Ukraine’s’ main indicators, divided in two categories
depending on their influence - economic and social. The study regarded annual observations for a pe-
riod of 26 years, from 1991 to 2016. The results have shown that the relationship between consumption,
income and GDP is very strong. A minimum level of income determines its use especially for consump-
tion and a high level of income increases consumption as there are more available resources to cover
large investments as well.

The association between consumption, income and GDP was found significant in the all the considered
panels. The result to this fact that a greater level of consumption and income increases the proxy of the
standard of living, but to a lower degree for the high income which are more proficient in investments
and R&D activities, especially in human capital. However, even the consumerism is sometime blamed
for slowing the developing process of a country, because it concurs with the savings and the investments.
Also, the author confirms that the psychological law stated by Keynes, according to which as the level
of income increases, the difference between income and consumption increases as well, is validated by
the empirical evidences. Also, it reveals that consumption habits depend on the level of income and that
consumption and income contribute to the formation of gross domestic product per capita differen-
tially, according to the level of income resources. Moreover, in this direction, further investigations can
be made. For example, a study in which we would estimate the standard equation of panel of different
countries could reveal the importance degree of income in the level of consumption and the signifi-
cance of income and consumption in the level of gross domestic product per capita, for each of the three
categories of country panels.
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S APPENDIX A

Table Al. Input data (Economic and Social Indicators)
Source: The State Statistics Service of Ukraine (2016).

: . Year
Indicator of megsnL:I‘Zment xly
: : 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
ECONOMIC
Average wage index KRB*, UAH X, 495.4* 16987.8% | 836,534* = 3,490,047% = 124.48 151.51 165.81 176.09 218.88 296.26
%}Tf”mer price index % y 390 2,100 139.7 110.1 120 119.2 125.8
e e XZ ,,,,,,,, PP . | P e e L
SOCIAL
Urban X, 35,085.2 . 35,296.9 35471 35,4007 35118.8 | 34,7679 © 34,3875 | 34,048.2 | 33,7021 . 33,338.6
location Rual x, 168592 167597 167731 167137 166096 165292 164309 163226 162160 160912
. Tl 510444 520566 | 522441 521144 517284 512071 | 508184 503708 499181 49,4208
© Women . 27737 277568 278241 | 277343 275080 | 27,0625 270338 | 26810 265814 | 26,3603
Gender  Man x, 238865 239494 240463 | 239611 237923 235916 233662 231635 229634 227547
......................... Total516235517082518704517154513004 "'5'”(‘)';5741 ""'56;‘400 "'4‘5}‘5735 ,.;‘,.9,‘,;44.8 49,115W(‘)M
g s X7110295 ............ 109514109154 ............... 107677 ............. ‘1“(;;528,7 ,,,,, ‘16,246 ,.,.5;552.4 “"5;'&,24,5 ,,,,5.2206.0 3,781,“(')‘ ,,,,,,,
% 0-15 X, 11,7621 11,690.8 11,625.0 11,489.8 11,2484 © 10,988.6 : 10,673.4 = 10,366 10,0126 : 9,571.9
g 07 x| 132257 13,484 131010 | 129371 12,6681 124167 121244 11,8230 114697 11,1160
""""" 1659 x, 302303 303144 305237 306469 305957 304243 301665 297936 = 29,500 29,3534
A 1564 x, 342649 | 342487 | 342646 340844 338106 335601 33,3948 = 333224 334372 335150
T \andolder  x, 383978 385598 387694 387783 386323 384574 382756 381505 380751 379990
""" 60andolder  x, 96311 97030 97217 95787 94563 94612 95601 98139 100322 101897
""" 65andolder | x, | 63291 = 65081 | 66904 68633 69611 7050 70528 = 70266 69016 = 68189
"""""""""""""""""""" Tota|516235 51,;0;3.2 "56;8741 "5'6‘;400.0 '4'9‘;‘9735 454‘544.8 49,1156'”””
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Table A1l (cont.). Input data (Economic and Social Indicators)

Indicator : Units of Coxly Year
{ measurement
; 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
ECONOMIC
Average wage index UAH X, 378.45 372.72 524.14 735.57 928.81 1,573.99 1,650.43 1,982.63
Consumerpriceindex(CP) %y . 1061 994 1082 123 103 A6 166 1223 ERTTE
GOP . USDbin x| 38009 42393 5013 64888 86183 107753 142719 180116 6417
SOCIAL
Urban 32,951.7 32,328.4 :32,146.4 31,777.4
Location Rual 159715 | 158827 156751 154760 15271 14,866.6
Total 489230 4841 4BO0LS 47624 470808 469295 46,6460
L Women © 26132 25946 257106 255153 253465 251745 250310
Gender Man N 2504 223163 2125 21068 2754 25T 24347
e Toml .............................. .A,f 8/6636 .......... 4 8/2409 ........... 478231 ............ 47/4421471005 ......... 46/7492 ......... A.‘ 6/4657
T 014 R X7 ............ 83733 .............. 79499 ............... 75695 .............. 7 2463 69898 67647 ........... 66064 .....
s 015 X 91448 877 83159 79661 76648 | 74083 72181
< T X 107407 103070 98786 95033 91292 | 88020 85361
Ces v 29294 200546 293145 | 295146 296563 298121 297998
e ed N\ P63 33124 3306002 2865 26055 RATA 22562
Cigandolder  x,  weme  weass | woms 37973 wean2 | w996
eoandolder  x, 103426 101927 99614 97794 95288 94478
65and0|der ........................................................ 75671 ................

Total

48,240.9

| 46,749.2
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Table A1l (cont.). Input data (Economic and Social Indicators)

Indicator

Units of
measurement

H

H

xly

Year

2011

2012

2013

2014

2015

2016

ECONOMIC

Average wage index

2,370.53 :

104.6

2,752.95

2,979.46

3,149.95

99.8

100.5

124.9

163.423

176.235

177.834

130.908

3,661.41 :

143.3

90.524

4,482.35

93.812

112.4

SOCIAL

i Location

: Gender

Age

31,441.6
14,336.9
45,778.5

24,565.6

31,380.9

31,378.6

31,336.6

14,252.7

14,174.4

14,089.6

45,633.6

45,553

45,426.2

24,476.6

24,410

24,327.6

20,976.7

20,962.7

20,918.3

45,453.3

45,372.7

45,245.9

6,531.5

6,620.6

6,710.7

6,993.1

7,047.7

7,120.1

7,971.6

7,990.4

8,009.9

28,842.2

28,622.9

28,372.5

31,993.3

31,46.8

31,606.4

37,481.7

37,382.3

37,236

9,618.0

9,702.1

9,753.3

6,928.5

45,598.2

45,453.3

6,905.3

45,372.7

6,928.8

45,245.9

29,6731

13,256.2

6,675.8

42,759.7

42,929.3

22,9719

26,613.3
29,634.7
35,145

9,330.4

29,585.0

13,175.5

42,760.5

22,873.0
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