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THE FINANCIAL RESOURCES OF STATE SOCIAL INSURANCE:
TWO-FACTORS MODELS OF FORMATION

The purpose of the article is to consider the impact of a number of factors (the wage fund in the economy, its share in GDP,
and state social insurance fees rates) on the result indicator — the amount of the financial resources of the state social insurance.
Two-factor models of the formation of financial resources of the state social insurance in the article have investigated. The larg-
est change in the result indicator has caused by the size of the wage fund in the economy and the size of the insurance fees rate
is calculated. The current practice of reducing the number of insurance fees in 2016 negatively affected the number of financial
resources of state social insurance have investigated. It is determined that the reserve for increasing the result indicator is an
increase in the absolute size of the wage fund in the economy, which taxpayers due to certain circumstances do not seek to de-
clare and tax. To a lesser extent, such a reserve is the share of the wage bill in the country's GDP.
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ABO®AKTOPHI MOAEJII POPMYBAHHSA ®IHAHCOBUX PECYPCIB
JEPKABHOI'O COLHIAJIBHOI'O CTPAXYBAHHAA

Memoio cmammi € pozensaHymu éniug paoy axmopis (eerudunu ooy oniamu naamu 6 eKOHOMiyi, 1020 NUMoMoi eacu
y BBII ma cmpaxoeux cmaeku 300pie cucmemu 0epicagHo20 coOyiaibHO20 CMPAXYE8AHHS) HA Pe3VIbMaAMUeHUL NOKAZHUK — 00-
cs1e QPIHAHCOBUX PeCYPCi6 0epIHCABHO20 COYIANbHO20 CMPAXy8anHs. Y cmammi 00CnioiceHo mpu 080(axmopHi mooeni opmy-
6aHHs hiHANCOBUX pecypCie 0epIcasHo20 coyianbHo20 cmpaxysanis. B npoyeci 0ocniodcenns ma ananizy 6UKOPUCHO8Y8ABCs
Cunmes K Memoo meopemudno2o nisHauns asuwy. Iopieuanns ma sUMIplO8aHHs GUKOPUCIIOBYBANUCH K eMNIPUYHI MEmOoOu
07151 NPOBEAeH020 D0CNiOMN CenHs. [l npo8ederH s Q0CNIOHCeHb Ma OOIPYHIMYBAHHA BIONOBIOHUX BUCHOBKIE OYU NPOAHANIZ08AHI
meopemuuni MOOeNi 0epIHCABHO20 COYIANbHO2O CIMPAXYB8AHH Ma NPeOCcmasieni ixui 3a2anohi o3Haky ma eiominnocmi. Haii-
OLIbWa 3MIHA Pe3YIbMAMUEHO20 NOKAZHUKA 3YMOGIEHA 3MIHOI0 KOMOIHaYil hakmopie — éenuyunu ordy oniamu niamu 6
EKOHOMIYI KpaiHu ma po3mMipomM CIMAasKu CIMpaxosux 6HecKi6 y cucmemi 0epicasHo2o CoyianbHo20 cmpaxyeants. 3okpema, npu
30invuienni eenuduny yux gakmopis na 1%, inancosi pecypcu cucmemu 0epicagno2o coOYiarbHo20 CMpaxyeanis 30inbuLy-
tomvcs Ha 0,845%. Cyyacha npakmuxa 3meHueH s po3mipy cmpaxogozo euecky y 2016 poyi Hecamueno eniuHyna Ha oocsie
hiHanCcosUX pecypcié 0epiucasH020 COYIaNbHO20 CMPAXyeants. Y kombinayii i3 aminoio numomoi éaeu Gpondy oniamu npayi y
BBII oanuil haxmop npu3zeie 00 3MeHUIeHHs O0CIIONCYBAHO20 HaMU pe3yTbmamuero2o gaxkmopy Ha 0,14%. Busnauerno, wo
pe3epeom 30iNblUeH s Pe3VIbIMAMUBHO20 NOKA3HUKA € 30IMbUeH ST AOCONIOMHO20 PO3MIpYy (hondy onnamu npayi 8 eKoHOMiY,
AKULL NAGMHUKY CIMPAXO0BUX 6HECKI8 Uepe3 NeHi 00cmagunu He npacHyms 0exaapyeamu ma onooamkogysamu. Menuioio mi-
POI0 MAKUM pe3epeoM 8UCMYNAE 3MiHa numomoi eazu ¢ondy onnamu npayi y BBII kpainu. Ilpakxmuuna yinnicme cmammi
noAeAc y BUCHOBKAX, W0 8I000PANCAIOMb AHANI3 POPMYBAHHS DIHAHCOBUX PECYPCI8 0ePAUCABHO20 COYIATLHO2O CMPAXYBAHHS Y
2012-2018 poxax. Busuenns okpecieHux Hamu axkmopie 6niusy Ha (popmysants QiHaHco8uUx pecypcie cucmemu CoyiarbHO20
CMpaxysants GIOKPUBAE NEPCREeKMUBU 0I5t NOOAILUUX OOCIIONCEHb Y Yill 2any3i (PiHAHCOB0T HAYKU.

Knrwuoegi cnosa: ¢inancosi pecypcu, oepoicasre coyianrbie Cmpaxy8anHs, (OHO Onaamu npayi, numoma eaza ooy onia-
mu npayi y BBII, cmpaxosi enecku depoicagnoi cucmemu coyianbH020 Cmpaxy8anist, 080X Qakmopha mooenb, KOpersyiiuHuil
aHanis.

to determine the influence of individual factors on the vol-
umes of such resources, we considered linear two-factor

The problem. Practice shows an increase in the finan-
cial resources of state social insurance in absolute terms.

This may be due to the impact of changes in the size of the
wage fund in the economy, the rate of insurance fees of the
state social insurance system or a change in the share of
the wage fund in GDP. Each of these factors could affect
the change in the size of financial resources of state social
insurance in both positive and negative directions. In order
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models of correlation and regression analysis.

Despite considerable interest from economists, the
issue of financial resources of social insurance needs more
complete and comprehensive coverage. This is confirmed
by the practice of their formation at the expense of both
insurance fees and the state budget, which indicates the
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lack of proper theoretical justification of the financial
base of state social insurance and makes it impossible to
develop long-term financial policy in this area.

An analysis of recent research and publications.
The issue of public finance in general and the financial
resources of public social insurance in particular attracts
the attention of many scholars. Among Ukrainian research-
ers are O. Kyrylenko, B. Nadtochiy, M. Shavaryna, N. Sha-
manska, and others.

Setting aims. The purpose of the article is to consider
the impact of a number of factors (wage fund in the econ-
omy, its share in GDP and rates on insurance fees) on the
result indicator — the number of financial resources of state
social insurance in combination.

Results of the research. The multifactor correlation-re-
gression analysis evaluates the degree of influence on the
studied result indicator of each of the factors introduced by
us in the model at a fixed and average level of other factors.

The calculation of the parameters of the linear two-factor
regression equation is given using the equation [1, p. 120]:

Ve =0y Fax, +ayx,, (1
where y_ — calculated values of the result function;

x,, x, — factor features;

a,, a,, a, —equation parameters that can be calculated
by least squares by solving a system of normal equations
[2, p. 78]:

Yy=na,+aXx +a,2x,,
Y yx, =a, XX, +a DX +a, XX, 2)
Y yx, =@, DX, +a, XXX, +d, 2x5.

Each coefficient of the equation shows the degree of influ-
ence of the corresponding factor on the result indicator at a
fixed position of the other factors, as the change of a single fac-
tor per unit changes the result indicator [3, p. 45; 4, p. 208-209].

First, we will analyze the relationship between the fac-
tors — between the size of the wage fund in the economy
and its share in GDP and the resultant indicator — the num-
ber of financial resources of state social insurance. Then,
we’ll do these actions between the share of the wage fund
in GDP and the rate of insurance fees in the economy to
the result indicator, and then the wage fund and the rate of
insurance fees in the economy to the result indicator.

The free term of the multiple regression equation has
no economic meaning.

Model 1 shows the indicators of the wage fund in the
economy, the share of the wage fund in GDP and the number
of financial resources of state social insurance for 2012-2018.

The desired relationship equation, which determines
the dependence of the resultant factor on two factorial fea-
tures, will look like this:

y, =—56,34+0,09x, +3,81x,

Thus, with the increase of the wage fund by UAH 1 bil-
lion the financial resources of the state social insurance
increase by 0,09 units, and with an increase in the share of
the wage fund in GDP by 1%, the volume of such resources
increases by 3,81 units.

Substituting the values of x, and x, into the equation,
we obtain the corresponding values of the variable average,
which reproduce the values of the actual levels of financial
resources of state social insurance. This indicates the cor-
rect choice of the form of mathematical expression of the
correlation between the three studied features.

However, on the basis of regression coefficients, it is
impossible to say which of the factor features has the great-
est impact on the resultant feature, because they are not
comparable, because these features are expressed in differ-
ent units. To identify the comparative force of influence of
individual factors and reserves inherent in them, statistics
calculates the partial coefficients of elasticity ¢, by the fol-
lowing formula [4, p. 209]:

e =a.

i i

) 3)

Where a, — regression coefficient at i ’s factor;

<]

x, —Average value i ’s factor;
¥y —Average value result factor.

Partial coefficients of elasticity show how many per cent
on average the effective feature will change when each fac-
tor changes by 1% and the fixed position of other factors.

2

£, =0,00222857 _ 43
190,42

6, =3,8192220 _ g6
190,42

Analysis of partial elasticity coefficients shows that in
terms of relative growth, the largest impact on the num-
ber of financial resources of state social insurance has

Model 1

Dynamics of indicators of the wage fund in the economy, the share of the wage fund in GDP
for 2012-2018 and their impact on the number of financial resources of state social insurance'

The wage fund in the Th? number of
Year economy, billion UAH, The sh_are of the wage ﬁnanclal_ resources of Control
fund in GDP, %, x, state social insurance, | y =-56,34+0,09x, +3,81x,
M billion UAH, .
2012 705,8 50,2 188,6 197,634
2013 730,7 49,9 194,6 198,711
2014 734,9 46,3 193,9 185,350
2015 777,6 39,1 1934 161,736
2016 873.,8 36,6 134,2 160,736
2017 1170,7 39,2 188,8 197,020
2018 1472,3 41,3 239,4 231,754
Total 6465,8 302,6 1332,9 1332,9
The average value for 2012-2018
- 923,857 | 43,229 190,42 -

! Calculated by the author based on data sources [5, p. 8]
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an increase in the share of wages in GDP (factorx,) by
1% — respectively, these resources increase by 0,86%. The
effect of the factor x, (the value of the wage fund in the
economy) on the increase in the financial resources of state
social insurance is less — with an increase of 1%, these
resources will increase by only 0,43%.

Model 2 shows the indicators of the wage fund in the
economy, the rates of insurance fees for state social insur-
ance and the number of financial resources of state social
insurance for 2012-2018.

The desired relationship equation, which determines
the dependence of the resultant factor on two factorial fea-
tures, will look like this:

y, =—131,373+0,174x, +5,217x,

Thus, with the increase of the wage fund by UAH
1 billion financial resources of the state social insurance
increase by 0,174 units, and with an increase in the average
rate of insurance fees for state social insurance by 1%, the
volume of such resources increases by 5,217 units.

Substituting the values of x, and x, into the equation,
we obtain the corresponding values of the variable average,
which reproduce the values of the actual levels of financial
resources of state social insurance. This indicates the cor-
rect choice of the form of mathematical expression of the
correlation between the three studied features.

Partial coefficients of elasticity of wage fund factor (x,)
and the average rate of insurance fees (x,) calculated by the
formula (3) are equal to:

2

6, =0,17422857 _ 845

6,=5,2170857 _ ¢ 845
190,42

The analysis of partial elasticity coefficients shows
that in terms of relative growth, the impact on the number
of financial resources of state social insurance factors x,
(wage fund in the economy) and x, (rate of insurance fees)
are identical. In particular, when the value of these factors
increases by 1%, the financial resources of the state social
insurance system increase by 0,845%.

Model 3 shows the indicators of the share of the wage
fund in GDP and the rates of insurance fees for state social
insurance and the number of financial resources of state
social insurance for 2012-2018.

The desired relationship equation, which determines
the dependence of the resultant factor on two factorial fea-
tures, will look like this:

y, =106,66 +2,57x, —0,88x,
Thus, with an increase in the share of the wage fund in
GDP by 1%, the financial resources of state social insur-

Model 2

Dynamics of indicators of the wage fund in the economy, the rates of insurance fees for state social insurance
for 2012-2018 and their impact on the number of financial resources of state social insurance’

The wage fund in the The rates of insurance The number of ﬁnanc.ial
Year economy, billion UAH fees for state social resources of.st.a te social Control
’ ’ . o insurance, billion UAH, | y =-131,373+0,174x, +5,217x
X, insurance, %, x, ¥, x ! 2
2012 705,8 37,5 188,6 187,152
2013 730,7 37,5 194,6 191,504
2014 734,9 37,5 1939 192,200
2015 777,6 37,5 1934 199,685
2016 873.,8 22,0 134,2 135,535
2017 1170,7 22,0 188,8 187,235
2018 1472,3 22,0 239,4 239,630
Total 6465,8 216,0 1332,9 1332,9
The average value for 2012-2018
923,857 | 30,857 190,42

! Calculated by the author based on data sources [5, p. 8]

Model 3

Dynamics of indicators of the share of the wage fund in GDP, the rates of insurance fees for state social insurance
for 20122018 and their impact on the number of financial resources of state social insurance’

The rates of insurance The number of financial
Year The sh.are of the wage fees for state social resources of state social Control
fund in GDP, %, x . . 11 y, =106,66+2,57x, —0,88x
! insurance, %, X, insurance, billion UAH, . x ! 2
2012 50,2 37,5 188,6 202,457
2013 49,9 37,5 194,6 201,686
2014 46,3 37,5 193,9 192,442
2015 39,1 37,5 193,4 173,954
2016 36,6 22,0 134,2 181,218
2017 39,2 22,0 188,8 187,895
2018 41,3 22,0 2394 193,287
Total 302,6 216,0 1332,9 1332,9
The average value for 2012-2018
- 43,229 | 30,857 190,42 -

' Calculated by the author based on data sources [5, p. 8]
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Table 1

Influence of wage fund factors, its share in GDP and insurance fees rates on the volumes
of financial resources of state social insurance

Model Factor Influence on the volumes of financial resources of state social insurance
The wage fund in the economy, absolute 1 billion UAH 0,09 units
1 billion UAH relative 1% 0,43%
The share of the wage fund absolute 1% 3,31 units
in GDP, % relative 1% 0,86%
The combined influence of factors is 1,29%
The wage fund in the economy absolute 1 billion UAH 0,174 units
5 billion UAH relative 1% 0,845%
The rates of insurance fees absolute 1% 5,217 units
for state social insurance, % relative 1% 0,845%
The combined influence of factors is 1,69%
The share of the wage fund absolute 1% 2,57 units
3 in GDP, % relative 1% 1,14%
The rates of insurance fees absolute 1% - 0,88 units
for state social insurance, % relative 1% -0,14%
The combined influence of factors is 1,00%

ance increase by 2,57 units, and with a decrease in the
average rate of fees for state social insurance by 1%, the
volume of such resources decreases by 0,88 units.

Partial coefficients of elasticity of the share of the wage
fund in the economy in GDP factor (x,) and the average
rate of insurance fees (x,) calculated by the formula (3)
are equal to:

6, =2,572222 _ 5
190,42
g, =—0,88°2857 _ 14
190,42

Analysis of partial elasticity coefficients shows that in
terms of relative growth, a positive impact on the number of
financial resources of state social insurance has an increase
in the share of wages in GDP (factor x,) by 1% — respec-
tively, these resources increase by 0,58%. The effect of the
factor x,) (the rate of insurance fees for state social insur-
ance) on the increase in the number of financial resources of
state social insurance has a negative effect — when reduced
by 1%, these resources are reduced by 0,14%.

Based on the above models of correlation, we present
a generalization of the results of the impact of factor char-
acteristics — the size of the wage fund in the economy, its
share in GDP, the number of insurance fees for state social
insurance on the basis of financial resources of state social
insurance (Table 1).

The concludes. Thus, the considered models of the
influence of factors of the wage fund in the state econ-
omy, its share in GDP and tax rates on insurance premi-
ums on the performance indicator — the number of financial
resources of state social insurance in the next combination

of factors (models 1-3) allows us to conclude that subject
to the combined influence of factors:

a) The largest change in the financial resources of state
social insurance was due to the size of the wage fund in the
economy and the size of the insurance fees rate: with an
increase in these factors by 1%, they increased by 1,69%.
And such growth two provided singing in equal, equal
shares of 0,845%;

b) The least change in the financial resources of state
social insurance was due to the size of the specific wage
fund in the economy and the size of the insurance premium
rate: with an increase in these factors by 1%, the system
resources also increased by 1,69%;

¢) The negative impact on the change in the financial
resources of the state social insurance in 2012-2018 was
exerted only by the factor of reducing the insurance fee rate
in 2016. In combination with the change in the share of the
wage fund in the economy, it caused a decrease of 0,14%.

The above gives grounds to claim that the improvement
of financial support of state social insurance in Ukraine can
be achieved by:

— Increase in the number of financial resources of the
system. The only reserve is the absolute size of the wage
fund in the economy, which payers due to certain circum-
stances do not seek to declare. To a lesser extent, such a
reserve is the share of the wage fund in GDP;

— Changes in tax rates for insurance fees. The current
practice of reducing their size in 2016 negatively affected
the number of financial resources of state social insurance.

The study of the ways outlined by us to improve the finan-
cial balance of the social insurance system opens up pros-
pects for future research in this area of financial science.
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