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FACTOR-MODELS OF FORMATTING OF FINANCIAL RESOURCES OF
THE STATE SOCIAL PENSION INSURANCE

Factor-models of financial resources of the state social pension insurance are
researched. The necessity of increasing the proportion of internal financial resources of the
state social pension insurance is reviewed. The ways of balancing the financial resources of
the state social pension insurance are proposed.
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Formulation of the problem. A practice shows worsening in the balance of financial
resources of the state social insurance. It concerns the financial resources of the state
pension insurance to a greater extent.

This situation was triggered by social pension policy of Ukraine. The level of increase
pensions was declared did not correspond to the rates of increase of the internal financial
resources of the Pension Fund of Ukraine (PFU). Corresponding growth rates of internal
resources were not done due to the high level of taxation, which is confirmed by this
indicator - only 65% of the wage fund in the state economy is taxed by pension insurance
payments.

This resulted in a budget deficit of PFU and starting of the practice of covering its
expenditures with funds of the State Budget of Ukraine. That is, the source of expenditures
of PFU became external financial resources [1; 2, p. 64; 3, p. 15; 4, p. 18; 5].

Balancing of financial resources of the state social pension insurance can be achieved
by increasing the number of internal payments to PFU. In order to determine the influence
of individual factors on the volumes of such resources, it linear and two-factor models of
correlation and regression analysis were considered.

An analysis of recent research and publications. The problem of public finances in
general and the balance of financial resources of the state social pension insurance, in
particular, attracts the attention of many researchers. Among Ukrainian researchers, it is
worth mentioned S. Rzhevsky, V. Piskunenko, Y. Ovsienko, M. Shavarina, N. Shamanska,
S. Yuriy and others.

Despite the considerable interest of economists, the question of balancing the financial
resources of social pension insurance needs complete and comprehensive coverage. This is
confirmed by the practice of their formation at the expense of both insurance payments and
state budget funds. Which testifies to the lack of proper theoretical substantiation of the
financial base of state social pension insurance and makes it impossible to develop long-
term financial policy in this area. This determines an actuality of the article.

The aim of the publication is to consider the influence of a number of factors (the
wage fund in the economy of the state, its share in GDP and the rates of taxation of
insurance payments) on the effective indicator - the size of the internal financial resources of
the state social pension insurance, both individually and in combination.

Results. On the basis of the correlation and regression analysis methods, we
investigated the relationship between the factor indicator - the labor payroll fund in the
economy (I1) - and the resulting indicator - the size of the internal financial resources of the
state social pension insurance (12). The main task of using these methods was:

(@) to analyze the statistical data;
(b) to detect the relationship between the indicates (11)-(12) we have investigated the
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form of a certain mathematical formula and the estimate of the correlation coefficient in this
relationship.[6, p. 59; 7, p. 78]

In the research, we observe a straightforward form of communication that
characterizes the change in the average level of (12) ¥ depending on the change in the

factor's characteristic (11) X .
In this case, such a regression equation will characterize the change in the average

level of the internal financial resources of the state social pension insurance ( Y ) from the

change in the payroll fund ( X ).
In addition, it will determine the mathematical expectation of group mean values of

(12, Y ) under the influence of different values of (11, *).

In the case of a linear form of communication, the resultantly indicate (12) varies
evenly under the influence of the factor (11). This form of communication is expressed by
the equation (1):

Yi= 8ot 81X (1)

where Yx the equalized average value of the resultant indicator (12);

X - The value of the factor indicator (11);

% and 2: - parameters of the equation;

% - The value Y atwhich X =0;

1 - The coefficient of regression [8, p. 212].

The coefficient of regression  shows how much the resultant sign changes ¥ when

the factor sign is changed to one. If t2: here is a positive sign, then the connection in the
studied set is straight, if the negative - then the connection is inverse.

Parameters of the equation of communication are determined by the method of least
squares of a compound and unbundled system of two equations with two unknowns:

> y=na+a,; » X

7w=%7wﬂ5Wﬂa

where n is the number of members in each of the two comparative rows;

> x a sum of values of factor indicator;

> X a sum of squares of values of factor indicator;

>V the sum of the values of the resultant indicator;

> . the sum of products of the values of the factor indicator on the value of the

resultant indicator.
Having solved this system of equations, we obtain the following parameter values:

2

2y y- S x
ny x¥=Y xy x
nz xy—z XE y

a,= 5
ny x=>xy x (@)
Calculating the actual amounts of all the above amounts and substituting them in the

formulas above, we find the parameters of the equation Yx (1).

Constantly substituting in this equation the value of the factor indicator, we obtain the
aligned values of the resultant indicator, which will show what theoretically should be the
average size of the internal financial resources of social pension insurance (in other equal
terms).

Xy
; 3)
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Aligned (theoretical) values (with rounding to tens of hundreds) indicate the

correctness of the selected parameters of the equation - equality > and D Y« . The
verification of the correctness of the parameters of the researched equation is carried out in
the last column of each of the tables in our study.

Consider the calculation of the parameters of the linear equation of relation between
the labor payroll fund in the country's economy and the internal resources of the state social
pension insurance according to the data of 2002-2016 [5; 9:10] (Table 1).

Then the desired linear regression equation between the size of the payroll and the
volume of the internal financial resources of social pension insurance will look like this:

y=3,938+ 0,203 x

Table 1
Results of calculations (1)
The size of the

The labor internal

payroll fund financial Audit
vear M the resources _of ) Xx y / y,= 3,938+ 0,203 x

economy, the state social

billion UAH pension

(x) (11) insurance  (Yy)

(12)

2002 103,12 19,78 10633,73 =~ 2039,14 = 391,05 24,91
2003 122,19 22,71 14930,40 =~ 277526 = 515,88 28,79
2004 157,45 33,11 24790,50 = 5212,66 = 1096,06 35,96
2005 216,60 43,58 4691556  9440,48 = 1899,64 47,99
2006 268,63 51,58 72162,08 = 1385519  2660,19 58,57
2007 355,15 71,97 12613152  25560,04 = 5179,72 76,17
2008 465,49 101,95 216680,94  47456,66 & 10393,93 98,61
2009 444,92 111,41 197953,81 = 49568,54 | 12412,19 94,42
2010 537,88 124,82 289314,89 = 67138,28 | 15580,03 113,33
2011 634,11 150,21 402095,49 = 95250,21 @ 22563,04 132,90
2012 732,44 163,63 536468,35 11984851 26774,78 152,90
2013 759,79 168,62 577280,84 = 128115,10 28432,70 158,46
2014 734,74 166,93 539842,87  122650,42 27865,62 153,37
2015 777,52 172,46 604537,35  134090,95  29742,45 162,07
2016 837,25 109,9 700987,56  92013,78 | 12078,01 174,22
Total 714727 1512,66 436072590 915015,22  197585,3 1512,66
Average 476,49 100,84

Consequently, with an increase in the payroll fund in the economy by 1 billion UAH
the volume of the internal financial resources of the state social pension insurance grew by
0.203 billion UAH.
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For the economic interpretation of the linear relationships between the two-factor, we
use the elasticity coefficients calculated on the basis of regression equations, which show

how much percentage of the resultant indicator Yx will change when the factor indicator
changes by 1%.
For linear dependence, the coefficient of elasticity is determined by the following

formula:
X

Y (5)
where & - the coefficient of elasticity;
X - average value of factor indicator;

Y - average value of the resultant indicator.
On the basis of data in Table 1, we will define the elasticity coefficient, which is equal
to:

£=a,

476,49 _
100,84 096

The value we get is interpreted as follows. With an increase in the payroll fund in the
economy by 1%, the volume of internal financial resources of the social pension insurance
will increase by 0,96%.

Also, we examined the influence of the factor of the share of the payroll fund in GDP
on the sizes of internal financial resources of the state social pension insurance. For this, we
used the formulas (1)-(4).

Consider the calculation of the parameters of the linear equation of relation between
the size of the labor payroll fund in the country's economy and the internal resources of the
state social pension insurance according to the data of 2002-2016 [5; 9:10] (Table 2).

£=0,203

Table 2
Results of calculations (2)

The share The size of the

of the internal

payroll financial
Year fund in resources of t_he x2 X# y / ~ Audi_t

GDP, state social Y,= 192,23- 1,953

billion pension

UAH (x) insurance  (Yy)

(11) (12)
2002 45,67 19,78 208529 | 903,25 391,25 103,03
2003 45,71 22,71 2089,04 = 1037,98 515,74 102,95
2004 45,62 33,11 2081,46 & 151058 = 1096,27 103,11
2005 49,07 43,58 2407,37 | 213825 = 189922 96,39
2006 49,37 51,58 24371 = 2546,35 2660,5 95,8
2007 49,81 71,97 248144 | 358511  5179,68 94,92
2008 49,01 101,95 240159 | 4996,16  10393,8 96,5
2009 44,9 111,41 2016,01 = 5002,31 = 1241219 104,52
2010 48 124,82 2304 5991,36  15580,03 98,47
2011 47 150,21 2209 7059,87  22563,04 100,42
2012 50,2 163,63 2520,04 = 821423  26774,78 94,17
2013 49,9 168,62 2490,01 | 841414 284327 94,76
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2014 46,3 166,93 2143,69 7728,86 | 27865,63 101,79

2015 39,1 172,46 1528,81 6743,19 @ 2974245 115,85

2016 42,1 109,9 1772,41 4626,79 | 12078,01 109,99

Total 701,76 1512,66 32967,25 | 70498,43  197585,29 1512,66
Average 46,78 100,84

The equation searched by us is linear regression equation between the share of the
payroll fund in GDP and the size of the internal financial resources of the social pension
insurance. This is will look like this:

y=192,23- 1,953 x

So, with a change in the share of the payroll fund in the economy by 1 billion UAH
the size of the internal financial resources of the state social pension insurance reduced by
1.953 billion UAH.

On the basis of data in Table 2, we will define the elasticity coefficient, which is equal
to:

46,78 _
100,84

The value we get is interpreted as follows. With a change in the share of the payroll
fund in the economy by 1%, the volume of internal financial resources of the social pension
insurance will decrease by 0,91%.

At first view, this paradoxical conclusion is due to a has decreased in the rate of united
social fee since 2016 in Ukraine. Therefore, despite the increase in the size of the payroll
fund in the economy, at the expense of a reduction in the rate of this fee, the size of the
internal financial resources of state social pension insurance has decreased.

As result, we examined the influence of the factor of the rate of united social fee on
the sizes of internal financial resources of the state social pension insurance. Also, for this,
we used the formulas (1)-(4).

Consider the calculation of parameters of the linear equation of relation between the
rate of the united social fee and the internal resources of the state social pension insurance
according to the data of 2002-2016 [5; 9:10] (Table 3).

£=-1,953 -091

Table 3
Results of calculations (3)
The size of the
The rate of internal
the_ Iunicted financial f Audit
Y ilion  the sate social * Yy Y= 1289507 0866
UAH  (x) pension
(11) insurance (y)
(12)
2002 33,2 19,78 1102,24 656,7 931,25 100,2
2003 33,2 22,71 1102,24 753,97 515,74 100,2
2004 33,2 33,11 110224  1099,25 = 1096,27 100,2
2005 33,2 43,58 110224  1446,86 189922 100,2
2006 33,2 51,58 110224  1712,46 2660,5 100,2
2007 33,2 71,97 1102,24 2389,4 5179,68 100,2
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2008 33,2 101,95 1102,24 3384,74 10393,8 100,2
2009 33,2 111,41 1102,24 3698,81 | 12412,19 100,2
2010 33,2 124,82 1102,24 4144,02 | 15580,03 100,2
2011 33,2 150,21 1102,24 4986,97 | 22563,04 100,2
2012 33,2 163,63 1102,24 5432,52 | 26774,78 100,2
2013 33,2 168,62 1102,24 5598,18 28432,7 100,2
2014 33,2 166,93 1102,24 5542,08 = 27865,63 100,2
2015 33,2 172,46 1102,24 5725,67 | 29742,45 100,2
2016 22 109,9 484 2417,8 12078,01 109,9
Total 701,76 1512,66 15915,36 | 48989,43 | 197585,29 1512,66
Average 32,45 100,84

Consequently, with a decrease in the rate of the united social fee by 1% the size of
internal financial resources of the state social pension insurance also decreased by 0.866
billion UAH.

On the basis of data in Table 3, we will define the elasticity coefficient, which is equal
to:

32,45 _

€=-0,866 10084 0,28

The value we get is interpreted as follows. With a change in the rate of the united
social fee by 1%, the volume of internal financial resources of social insurance will decrease
by 0,28%.

On the basis of the above correlation communication models, we will summarize the
results of the influence of factor indicators on the resultant indicator in table 4.

Table 4
Influencing of factors of the payroll fund in the economy, its share of GDP and
the rate of the united social fee on the size of internal financial resources of the state
social pension insurance

Model Factor indicators Influencing of factors
S

. 1 billion UAH 0,203 billion UAH
1 The payroll fund in the economy 1% 0.96%

5 The share of payroll fund in the | 1 billion UAH -1,95 billion UAH
economy in GDP 1% -0,91%

3 | The rate of the united social fee 1 billion UAH -0,87 billion UAH
1% -0,28%

Comparing the data of tables 1-3 with each other, we can see that the factor of the
share of the payroll fund in the economy has a stronger negative effect on the change in the
size of the internal resources of the state social pension insurance than the factor of the rate
of united social fee. Among the factors considered by us, only the factor of the size of the
payroll fund in the economy carried out a positive effect on the resultant indicator.

Conclusions. Improving the balance of state social pension insurance in Ukraine can
be achieved by:

(a) increasing the size of its internal financial resources. The only reserve is the payroll
fund in the economy;

(b) does not change the united social fee in Ukraine.
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In our case, the result indicator (12) can be affected not one, but several factors,
between which there are complex interconnections, so their influence is complex and can
not be considered as a simple set of isolated effects. The multi-factor correlation-regression
analysis allows estimating the degree of influence on the researched result indicator (12) of
each of the factors introduced in the model with a fixed on the average of other factors. The
study of the multi-factor correlation-regression models proposed by us opens the prospects
for future research in this area of financial science.
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A.A. Cupopuyk

PAKTOPHI MOAEJII ®OPMYBAHHS ®PIHAHCOBHUX PECYPCIB
JEPKABHOI'O COLIAJIBHOI'O IEHCIMHOI'O CTPAXYBAHHA

Y emammi docniooceno oono gpakmopni moodeni ¢popmyeanus ginancosux pecypcie
0epoHCasHO20 COYIANILHO20 NEHCIliIH020 cmpaxysanHs. PakxmopHumu iHOUKamopamu cmanu
NOKA3HUKU (POHOY oniamu npayi 6 eKOHoMiyi, numoma 6aza ¢hoHdy oniamu npayi 8
exonomiyi y BBII ma cmaska eounoco coyianvrnozo enecky. Pezynomamuenum noxaznuxom
BU3HAYEHO 00Cs2 8HYMPIWHIX (DIHAHCOBUX pPecypCi6 0epIHca8HO20 COYIANbHO20 NEHCIUHO20
cmpaxyeants 3a nepioo 2002-2016 pp.

Bcmanoesneno, wo 3a nesminnocmi iHwux ymog Haubintbuie Ha oOcA2U SHYMPIUHIX
Ginancosux pecypcieé 0epicasHo20 COYianbHO20 NEHCIUHO20 CMPAxy8aHHs GNAUBAE 00Cs2
Gonoy onnamu npayi 6 exoHomiyi Kpainu: tioeo 30inbuienns Ha 1% npusooums 00
3pocmanns makux pecypcié na 0,96%. Pewmy 06a ¢haxmophi inouxamopu ynpoooeic
00CNI0AHCYBAHO20 NEPIOOY YUHUNU He2AMUBHULL NIIUE HA Pe3YIbMAamueHULL NOKA3HUK, d came
3mina numomoi eazu ¢honody onnamu npayi y BBII na 1% cxopouysana obcseu HympiuiHix
Qinancosux pecypcie 0epaicagno2o coyianbrozo neucitinoco cmpaxysanns na 0,91%, 3mina
CMasKu €0UHO20 COYIalbHO20 6HeCKY ) OiK ckopouenHs Ha 1% 3ymoentoe 6ionogioue
CKOpOYEeHHs pe3yTbmamueHo2o noxasuuxa Ha 0,28%

3anpononosano winaxu  niosuweHHs  36anancosanocmi  PIiHAHCOBUX — pecypcis
0epAHCasHO20 COYIANbHO20 NeHCILIHO20 CMpPaxysanHs 6 Yipaini. Takumu wasaxamu eUsHa4eHo
30inbwennss numomoi eazu onaamu npayi y BBIl ma ne cxopouennsi cmasku €0uHo20
COYIaNbHO20 BHECK) .

Knrwouosi cnosa: ¢inancosi pecypcu, oepoicagne coyianvHe NeHCiliHe CMPAxy8aHHs,
¢axmopni moodeni, 30arancosanicme.

VJIK 339.564
[dsiuex B. B.
MEPCIIEKTHUBH PO3BUTKY EKCITIOPTHUX ATEHTCTB B YKPAIHI
MIJISIXOM OB’€JTHAHHS 3YCHJIb KINIBKOX IMIJAITPUEMCTB ABO iX
ACOIIAIIH
Y cmammi poszensnymo mexamizm (DYHKYIOHY8AHHA eKCNOPMHO20 KPEOUMHO20

acenmemea (EKA), npoananizoéani 0CHOBHI MOOeNi eKCNOPMHO20  (DIHAHCYBAHHSA
manaseoeni nepesazu ma nedoniku EKA nopienano 3 inwumu Kpeoumuumu iHCImumymamu.

45


http://www.ukrstat.gov.ua/
http://www.ukrstat.gov.ua/

