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Formulation of the problem. In a market econ-
omy the importance of financial resources increases dra-
matically. With their help the formation of the enterprise
optimal structure and increasing of the productive ca-
pacity, as well as the financing of current economic ac-
tivity is carried out. From the fact what volume of capi-
tal has a business entity, how optimal is its structure,
how reasonable it is transformed into fixed and working
capital, the financial state depends on the company and
its financial performance. Therefore, the analysis of the
availability, sources of formation and capital allocation
is crucial.

Capital efficiency has a decisive impact on such
summarizing indicators of an enterprise work efficiency
as profit and profitability.

The faster the capital will make the turnover, the
more the company will receive and sell products with
the same amount of capital for a certain period of time.

Delay movement of funds at any stage leads to
slower capital turnover, requires additional investment
and can cause a significant deterioration in the company
financial condition.

Achieved by accelerating the turnover effect is pri-
marily in increasing the output without additional attrac-
tion of financial resources. In addition, due to the accel-
eration of capital turnover is an increase in the amount
of profit, because the capital usually returns to the orig-
inal form of money in increments.

Thus, it is necessary to strive not only to accelerate
the movement of capital at all stages of circulation, but
also to its maximum impact. Increase return on capital
is achieved by rational and economical use of all re-
sources, preventing their overspending, losses at all
stages of the turnover. As a result, capital will return to
its original state to a greater amount, i.e. with a profit.

Analysis of recent publications. Theoretical ques-
tions of formation and use of capital were considered in
the works of numerous foreign and domestic scientists:
I.Balabanov [4], V.Belolipetskii [5], I.Blank [6], V. Ko-
valev [11], G. Savitskaya [12], V. Savchuk [13] and
other. However, there remains a number of open ques-
tions in the framework of the establishment of quantita-
tive relationships of capital use indicators and effective-
ness of certain economic activity entities.

The aim of the article is to develop proposals to
improve the efficiency of capital management and prof-
itability of the enterprise by applying statistical analysis
techniques.

Statement of the base material. By using statisti-
cal methods for studying dependencies it is advisable to
use the indicators of capital use intensity, i.e. capital
productivity indicators, calculated in terms of net reve-
nue, in order to avoid the so-called phenomenon of mul-
ticollinearity [7, 8, 10].

To conduct the study using the statistical method it
is necessary to define, first of all, the composition of ef-
fective and factorial signs.

Efficient features are such ones as: the profitability
of the total investment, profitability of equity, the bal-
ance sheet profit to total assets, gross margins, sales
profitability (at the balance sheet profit and profit on re-
alization). We will assume factor variable to be capital
productivity indicators, indicators of operating capital
technical condition, the duration of the financial cycle
and others.

Due to the presence of small numbers of observa-
tions, on the first stage of statistical research Spearman
rank correlation coefficient was applied for the prelimi-
nary establishing the connection tightness and direction
between the indices. An important feature of the Spear-
man coefficient is the ability to evaluate the relationship
between the variables, regardless of their distribution,
because all the variables are replaced by their ranks.

We will show the use of the Spearman coefficient
on the example of a pair of indices: the profitability of
the total investment (efficient sign) and the combined
coefficient of operating capital validity (factorial sign).
The values of these parameters and an auxiliary calcula-
tions to determine the coefficient of Spearman are pre-
sented in table 1.

Spearman coefficient is calculated as follows:

2
_6Zd 0 6-2 _05

n(n’ =1 = 3-9-1)

For other indicators calculations are made in the
same way. Summary of the analysis results using the
Spearman rank correlation coefficient is given in table
2.

A low close connection is called a connection with
a coefficient equal to or less than 0.3. The values of the
coefficient of 0.4 to 0.7 are considered as an indicator of
moderate distress, and if the obtained value exceeds 0.7,
then one speaks of high distress communication.
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Table 1
Calculation of Spearman coefficient for the profitability of the total investment
and combined coefficient of operating capital validity
The profitability of the total Combined coefficient of Ranks Rank difference d &’
investment (7Y) operating capital validity
X)
Y X
-0,0222 0,4237 2 3 1 1
-0,0182 0,9127 1 1 0 0
-0,2985 0,8661 3 2 -1 1
In total 2
Coefficient of Spearman 0,5
Table 2

Summary of the relationship’s analysis results of the capital use indicators
and profitability using Spearman coefficient

Factorial index

The value of the
coefficient

Combined coefficient of operat- 0,5
ing capital validity
Accounts receivable turnover -0,5
The financial cycle -0,5
Turnover of working capital -0,5
Turnover of fixed capital -0,5
Capital productivity of fixed cap- -1
ital
Capital productivity of all assets -0,5
Capital productivity of material -0,5
circulating assets
Capital productivity of cash and -0,5
payments
Capital productivity of net work- -0,5
ing capital
Coefficient of autonomy 0,5
Accounts payable turnover 0,5
Equity multiplier -0,5

Efficient index
The profitability of the total investment; Profit-
ability of equity capital; Balance profit on total
assets; The profitability of sales on the balance
sheet profit; The profitability of sales profit
from the sale

The conclusion about the
distress and the direction of
communication
direct communication, mod-
erate tightness
feedback, moderate tightness
feedback, moderate tightness
feedback, moderate tightness
feedback, moderate tightness
feedback, high tightness

feedback, moderate tightness
feedback, moderate tightness

feedback, moderate tightness
feedback, moderate tightness

direct communication, mod-
erate tightness

direct communication, mod-
erate tightness

feedback, moderate tightness

The value of
the coeffi-
cient
0,5
-1
-1
-1
-1
-0,5

-1
-1

-1
-1
1
1

-1

Gross margin

The conclusion about the
distress and the direction of
communication
feedback, moderate tightness

feedback, high tightness
feedback, high tightness
feedback, high tightness
feedback, high tightness
feedback, moderate tightness

feedback, high tightness
feedback, high tightness

feedback, high tightness
feedback, high tightness

direct connection, high tight-
ness
direct connection, high tight-
ness
feedback, high tightness

Thus, when using the non-parametric Spearman
coefficient of rank correlation, it was found that all in-
dicators, except for gross margin, have a predominantly
moderate tightness and reverse direction with the factor
variable. In the analysis of the gross margin and factorial
signs relationship mainly feedback with high tightness
was installed.

Since the power of parametric correlation coeffi-
cient exceeds the capacity of Spearman's rank correla-
tion coefficient, we can apply the methods of correla-
tion — regression analysis, which will allow not only to
clarify the closeness and direction of connection, but
also to form equations and multiple regression, which
have practical importance.

To ensure representativeness of statistical sample,
efficient and factorial indicators were adopted in the
quarterly context.

Connection tightness between the studied traits
was determined by pair correlation coefficients. Check-
ing the reliability of pair correlation coefficients was
performed by t-Student criterion with a confidence level
of 95%.

The coefficient matrix of pair correlation between
the studied traits is shown in table 3.

The table shows that the most significant statistical
relationship (correlation coefficient greater than 0.7)
was found between these indicators of profitability and
the use of capital:

- the profitability of total investment, the profita-
bility of equity, the profitability of sales on the balance
sheet profit and the following factorial signs: the finan-
cial cycle, the turnover of non-negotiable capital, capital
productivity of net working capital, equity ratio and eq-
uity multiplier;
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Table 3

Matrix of pair correlation coefficients

Indicators

Profitabil- Profitability of Balance profit Gross mar-

Profitability of  Profitability of

ity of to- equity capital on total assets gin sales on bal- sales profit from
tal invest- ance sheet sale
ment profit
Combined coefficient of operat- -0,320 -0,320 -0,380 -0,520 -0,350 -0,360
ing capital validity
Accounts receivable turnover -0,480 -0,480 -0,710 -0,800 -0,680 -0,720
The financial cycle 0,705 0,706 0,811 0,883 0,773 0,792
Turnover of working capital -0,520 -0,520 -0,700 -0,760 -0,680 -0,700
Turnover of fixed capital -0,720 -0,720 -0,940 -0,940 -0,930 -0,950
Capital productivity of fixed -0,490 -0,490 -0,670 -0,590 -0,680 -0,710
capital
Capital productivity of all assets -0,100 -0,100 -0,460 -0,380 -0,540 -0,540
Capital productivity of material -0,510 -0,510 -0,680 -0,750 -0,670 -0,690
circulating assets
Capital productivity of cash and -0,530 -0,530 -0,700 -0,760 -0,690 -0,710
payments
Capital productivity of net -0,790 -0,790 -0,930 -0,940 -0,870 -0,900
working capital
Coefficient of autonomy 0,924 0,924 0,892 0,910 0,774 0,811
Accounts payable turnover 0,626 0,626 0,748 0,681 0,741 0,700
Equity multiplier -0,960 -0,960 -0,800 -0,900 -0,690 -0,740

-- balance profit on total assets, and such factors
as: the turnover of accounts receivable and payable, fi-
nancial cycle, the turnover of working and fixed capital,
capital productivity of cash payments and net working
capital, equity ratio and equity multiplier;

- gross margin and the following factors: the turn-
over of accounts receivable, financial cycle, the turnover
of working and fixed capital, capital productivity tangi-
ble current assets, cash and settlement, as well as the net
working capital, equity ratio and equity multiplier;

- the profitability of sales profit from the sale of
such factors as: the turnover of accounts receivable and
payable, financial cycle, the turnover of working and
fixed capital, return on assets of fixed capital, capital
productivity of cash payments and net working capital,
equity ratio and equity multiplier.

It should be noted that in most relationships there
is feedback (as evidenced by a minus sign in the coeffi-
cient of pair correlation). This is due to the fact that the
effectiveness of activities (i.e. profitability) indices is
negative, that is, in reality, it is unprofitable. Conse-
quently, the reversed relationship between these nega-
tive results with the selected factor variable is logical.
At the same time, we note that in the analysis we have a
direct relationship of all efficient indicators with such
factors as, for example, the financial cycle. This is true,
as the factor itself also has a reverse direction, i.e. the
smaller it is, the better. Therefore, the use of correlation
- regression analysis is not "mechanical", and takes into
consideration the economic sense of the studied param-
eters.

Pair regression equations parameters as linear
functions (y = a + bx) between the indices of capital use
and enterprise profitability, having a value of pair corre-
lation coefficients greater than 0.7, are listed in Table 4.

Multifactorial regression models that allow us to estab-
lish a statistical relationship between one of the resulting
symptoms (rate of profitability) and a set of the capital
use indicators are also presented.

The coefficients corresponding to the factorial
traits characterize the partial effect of each capital use
indicator in enterprise profitability. In other words, the
coefficients of the variables show how many points will
the result be changed at one percent change of the factor.

The obtained regression equations are of practical
importance, since the knowledge of the quantitative re-
lationship between the profitability and capital use indi-
cators allow the industrial and financial managers
choose priority areas of financial management of the en-
terprise.

Conclusions. The study suggested the use of sta-
tistical analysis methods in order to establish the rela-
tionship between indicators of capital use efficiency and
profitability of industrial enterprises. The system of per-
formance indicators, including factorial and productive
features is formed. The presence, tightness and direc-
tion of the connection among performance indicators
were revealed, as well as equations and multiple regres-
sion were formed. Using the considered technique will
provide extensive information base for the acceptance
and support of management decisions in the field of fi-
nancial management.
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Yepuara T. M. CratucTuyHmii aHaji3 B3a-
€MO3B’SI3KY MOKAa3HUKIB e(eKTHBHOCTI BHKOPHUC-
TAHHSI KaNiTajay Ta Npu0yTKOBOCTI NiANPHEMCTBA

VY crarTi 3amponoHOBaHO BHUKOPHCTAHHS CTaTHC-
TUYHUX METOMIB 3 METOIO BCTAHOBJICHHSI Ta aHAJII3Y B3a-
€MO3B’SI3Ky MIXK MTOKa3HUKaM# €(hDeKTHUBHOCTI BUKOPHC-
TaHHS KaIliTaly Ta MPHOYTKOBOCTI MPOMHUCIOBOTO ITifl-
npueMcTBa. HaBeneHo ckiaj pesynbTaTUBHUX Ta (ak-
TOPHHUX O3HAK, II0 BHKOPHUCTOBYIOTBCS IJISI aHAJI3y.
Bukopucrano xoedimieHT panroBoi xopemsmii Crip-
MeHa JUIS MTOTIEPEAHFOTO BCTAHOBIICHHS TICHOTH Ta Ha-
MPSIMKY 3B’S3Ky MK TOKa3HMKamH. Ha mopanmbiiomy
€Tarli 3aCTOCOBAaHO METOIU KOPEIIiHHO-perpeciiHoro
aHami3y, sKi JO3BOJIMIN CPOPMYBATH PiBHSHHSI HMapHOI
Ta MHOKHHHOI perpecii, 1o CKIaJaTh EMHY iHpOpMa-
wifiHy 0asy Uil IPUHHATTS Ta OOTPYHTYBAHHS yIIPaB-
JIHCHKHX pillieHb Y cepi HiHAaHCOBOrO MEHEKMEHTY.

Kiouogi cnoga: xamitan, npuOyTKOBICTh, CTaTHC-
TUYHI METO/H, €(PEKTUBHICTh, B3a€MO3B'I30K, KOPEIs-
HiHO-perpeciiiHuii aHai3, cTaTUCTHYHA BHOIpKa, KOe-
¢imienHT.

Yepuara T. H. CtatucTnyeckuii aHaau3 B3am-
MOCBSI3H TOKa3areiedl 3(¢p(PeKTUBHOCTH HCI0JIb30-
BaHHs KANMNTAJIA U NPUObLILHOCTH MPeINPUSITHS

B cratbe npenioikeHo HCIOIb30BAHUE CTATHCTH-
YECKHUX METOJIOB C LIENBI0 YCTAaHOBJICHUS 1 aHAIN32 B3a-
HUMOCBSI3U MEXIy IMOKa3aremsiMu 3()(HEeKTUBHOCTH WC-
MOJIF30BAaHMS KaIllMTaNa M MPUOBUTEHOCTH IPOMBIIIIICH-
Horo npennpustus. [IpuBeneH coctaB pe3yabTaTHBHBIX
1 (HaKTOPHBIX MPU3HAKOB, KOTOPHIC HCIONB3YIOTCS IS
ananm3a. Mcmonp30BaH KOAQ(QHUIMEHT pPaHTOBOH KOp-
pemsinun CrimpMeHa A7l IPEIBapUTENFHOTO YCTAHOB-
JICHWS TECHOTHI M HAMIPABJICHUS CBS3U MEXKIY MTOKa3aTe-
nssvu. Ha nanmpHeleM sTamne IpuMEeHEHBI METOIBI KOp-
PESIIMOHHO-PETPECCHOHHOTO aHAIN3a, YTO ITO3BOJIMIIO
c(hOopMHPOBATh YpaBHEHUS MAPHOH W MHOXKECTBEHHOU
perpeccuu, KOTOpbIe COCTABISIOT €MKYIO MH(pOpMAIH-
OHHYIO 0asy Ui NPUHATHS U 00OCHOBaHUS YIIPaBJICH-
YECKUX pelicHHHd B o0yacT (PMHAHCOBOTO MEHEK-
MEHTA.

Kniouesvie cnosa: xanuran, MpUOBUIEHOCTH, CTa-
THCTHUYECKUE METOJbI, dPPEKTUBHOCTH, B3aUMOCBS3b,
KOPPEILILIMOHHO-PETPECCUOHHBIN aHaIH3, CTaTHCTHYC-
cKasi BBIOOpKa, KO3 PHITHEHT.

Chernata T. Statistical analysis of the relation-
ship of the enterprise indicators of capital use effi-
ciency and the profitability

The article proposed the use of statistical methods
in order to establish and analyze the relationship be-
tween indicators of industrial enterprises’ capital use ef-
ficiency and profitability. Effective and factorial in-
dexes were used for analysis. We used Spearman rank
correlation coefficient for establishing the preliminary
tightness and direction of relationship between indica-
tors. Methods of correlation - regression analysis, allow-
ing to form the equations and multiple regression, which
make up the capacious information to adopt and inform
decisions in the field of financial management, were
also applied

Keywords: capital, profitability, statistical meth-
ods, efficiency, relationship, correlation-regression
analysis, statistical sampling, coefficient.
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