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STATISTICAL ANALYSIS OF THE RELATIONSHIP OF THE ENTERPRISE  

INDICATORS OF CAPITAL USE EFFICIENCY AND PROFITABILITY 
 
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: 
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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. 

 
 



T. Chernata 

146 
Економічний вісник Донбасу № 4(46), 2016 

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 

investment (Y) 
Combined  coefficient of 
operating capital validity

(X) 

Ranks Rank  difference d d2 

  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 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 

Gross margin 

 The value of the 
coefficient 

The conclusion about the 
distress and the direction of 

communication 

The value of 
the coeffi-

cient 

The conclusion about the 
distress and the direction of 

communication 
Combined coefficient of operat-
ing capital validity 

0,5 direct communication, mod-
erate tightness 

-0,5 feedback, moderate tightness

Accounts receivable turnover -0,5 feedback, moderate tightness -1 feedback, high tightness 
The financial cycle -0,5 feedback, moderate tightness -1 feedback, high tightness 
Turnover of working capital -0,5 feedback, moderate tightness -1 feedback, high tightness 
Turnover of fixed capital -0,5 feedback, moderate tightness -1 feedback, high tightness 
Capital productivity of fixed cap-
ital 

-1 feedback, high tightness -0,5 feedback, moderate tightness

Capital productivity of all assets -0,5 feedback, moderate tightness -1 feedback, high tightness 
Capital productivity of material 
circulating assets 

-0,5 feedback, moderate tightness -1 feedback, high tightness 

Capital productivity of cash and 
payments 

-0,5 feedback, moderate tightness -1 feedback, high tightness 

Capital productivity of  net work-
ing capital 

-0,5 feedback, moderate tightness -1 feedback, high tightness 

Coefficient  of autonomy 0,5 direct communication, mod-
erate tightness 

1 direct connection, high tight-
ness 

Accounts payable turnover 0,5 direct communication, mod-
erate tightness 

1 direct connection, high tight-
ness 

Equity  multiplier -0,5 feedback, moderate tightness -1 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-

ity  of  to-
tal invest-

ment 

Profitability of 
equity capital 

Balance profit 
on total assets 

Gross mar-
gin 

Profitability  of 
sales on  bal-

ance sheet 
profit 

Profitability  of 
sales profit from  

sale 

Combined coefficient of operat-
ing capital validity 

-0,320 -0,320 -0,380 -0,520 -0,350 -0,360 

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 
capital 

-0,490 -0,490 -0,670 -0,590 -0,680 -0,710 

Capital productivity of all assets -0,100 -0,100 -0,460 -0,380 -0,540 -0,540 
Capital productivity of material 
circulating assets 

-0,510 -0,510 -0,680 -0,750 -0,670 -0,690 

Capital productivity of cash and 
payments 

-0,530 -0,530 -0,700 -0,760 -0,690 -0,710 

Capital productivity of  net 
working capital 

-0,790 -0,790 -0,930 -0,940 -0,870 -0,900 

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. 

 

References 
1. Айвазян С.А. Прикладная статистика: Ис-

следование зависимостей / С.А. Айвазян. – М.: Фи-
нансы и статистика, 1985. – 487 с. 2. Айвазян С.А. 
Статистическое исследование зависимостей / С.А. 
Айвазян. – М.: Металлургия, 1970. – 236 с. 3. Бака-
нов М.И. Теория экономического анализа / М.И. Ба- 
\



T
. C

he
rn

at
a 

14
8 

Е
ко
но
м
іч
ни
й 
ві
сн
ик

 Д
он
ба
су

 №
 4

(4
6)

, 2
01

6 

  
T

ab
le

 4
 

R
eg

re
ss

io
n

 e
qu

at
io

n
s 

be
tw

ee
n

 in
d

ic
at

or
s 

of
 p

ro
fi

ta
b

ili
ty

 a
n

d
 c

ap
it

al
 u

se
 

  
Y

 
    

   
   

   
Х

 

 P
ro

fi
ta

bi
lit

y 
of

 
to

ta
l 

in
ve

st
m

en
t 

P
ro

fi
ta

bi
lit

y 
of

 e
qu

it
y 

ca
pi

ta
l 

B
al

an
ce

 p
ro

fi
t 

on
 t

ot
al

 a
s-

se
ts

 
G

ro
ss

 m
ar

gi
n 

 
P

ro
fi

ta
bi

lit
y 

 o
f 

sa
le

s 
on

 b
al

an
ce

 s
he

et
 p

ro
fi

tP
ro

fi
ta

bi
lit

y 
 o

f 
sa

le
s 

pr
of

it
 f

ro
m

 s
al

e 

A
cc

ou
nt

s 
re

ce
iv

ab
le

 
tu

rn
ov

er
` 

 
 

-0
,0

69
4х

+
0,

30
13

 
-0

,0
46

8х
+

0,
30

57
 

 
-0

,0
33

4х
+

0,
17

53
 

T
he

 f
in

an
ci

al
 c

yc
le

 
0,

00
51
х-

0,
41

58
 

0,
00

52
х-

0,
42

43
 

0,
00

32
х-

0,
27

58
 

0,
00

21
х-

0,
07

87
 

0,
00

18
х-

0,
15

86
 

0,
00

15
х-

0,
09

86
 

T
ur

no
ve

r 
of

 w
or

ki
ng

 
ca

pi
ta

l 
 

 
-0

,1
01

3х
+

0,
26

67
 

-0
,0

65
8х

+
0,

27
41

 
 

-0
,0

48
1х

+
0,

15
64

 

T
ur

no
ve

r 
of

 f
ix

ed
 c

ap
-

ita
l 

-0
,2

14
0х

+
0,

33
38

 
-0

,2
18

6х
+

0,
34

14
 

-0
,1

55
5х

+
0,

24
15

 
-0

,0
92

2х
+

0,
23

89
 

-0
,0

88
3х

+
0,

13
12

 
-0

,0
74

2х
+

0,
14

50
 

C
ap

ita
l p

ro
du

ct
iv

it
y 

of
 

fi
xe

d 
ca

pi
ta

l 
 

 
 

 
 

-0
,0

58
6х

+
0,

17
16

 

C
ap

ita
l p

ro
du

ct
iv

it
y 

of
 

m
at

er
ia

l c
ir

cu
la

tin
g 

as
se

ts
 

 
 

 
-0

,0
19

3х
+

0,
26

30
 

 
 

C
ap

ita
l p

ro
du

ct
iv

it
y 

of
 

ca
sh

 a
nd

 p
ay

m
en

ts
 

 
 

-0
,0

71
8х

+
0,

27
56

 
-0

,0
46

9х
+

0,
27

92
 

 
-0

,0
34

2х
+

0,
16

08
 

C
ap

ita
l p

ro
du

ct
iv

it
y 

of
 

ne
t w

or
ki

ng
 c

ap
ita

l 
-0

,0
30

6х
+

0,
12

28
 

-0
,0

31
2х

+
0,

12
58

 
-0

,0
20

0х
+

0,
07

14
 

-0
,0

12
1х

+
0,

13
96

 
-0

,0
10

8х
+

0,
03

00
 

-0
,0

09
1х

+
0,

06
04

 

C
oe

ff
ic

ie
nt

  o
f 

au
to

n-
om

y 
1,

68
62
х-

1,
49

34
 

1,
72

16
х-

1,
52

44
 

0,
89

97
х-

0,
81

98
 

0,
54

89
х-

0,
40

28
 

0,
44

80
х-

0,
42

01
 

0,
38

63
х-

0,
32

61
 

A
cc

ou
nt

s 
pa

ya
bl

e 
tu

rn
ov

er
 

 
 

0,
03

04
х-

0,
38

47
 

 
0,

01
73
х-

0,
22

48
 

0,
01

34
х-

0,
14

33
 

E
qu

ity
  m

ul
tip

lie
r 

-0
,7

34
6х

+
0,

85
64

 
-0

,7
50

1х
+

0,
87

47
 

-0
,3

39
7х

+
0,

36
49

 
-0

,2
28

2х
+

0,
34

75
 

-0
,1

68
7х

+
0,

16
93

 
-0

,1
48

1х
+

0,
18

55
 

T
he

 e
qu

at
io

n 
of

 m
ul

ti
-

pl
e 

re
gr

es
si

on
 

-0
,0

03
5х

1+
0,

02
61
х 2

- 
-0

,0
06

9 х
3+

0,
32

30
х 4

- 
-0

,8
70

5х
5+

0,
97

67
 

 

-0
,0

03
5 х

1+
 0

,0
26

3х
2-

-0
,0

07
0 х

3+
0,

32
94
х 4

-
_0

,8
88

1х
5+

0,
99

73
 

 

-0
,0

09
7 х

1-
0,

00
09
х 2

- 
-2

,5
23

5 х
3-

0,
26

77
х 4

+
  

+
1,

84
х 5

+
 0

,0
02

2х
6+

  
+

0,
29

88
х 7

+
0,

00
20
х 8

+
 

+
0,

05
51
х 9

-0
,2

41
8 

 

-0
,0

20
8х

1-
0,

00
17
х 2

-
-0

,1
13

0 х
4-

0,
15

72
х 5

+
 

+
0,

39
33
х 6

-0
,0

02
6х

7-
-0

,0
61

6 х
8-

0,
14

58
х 9

+
+

0,
56

48
 

-0
,0

00
3 х

1-
0,

10
56
х 2

+
 

+
0,

00
27
х 3

+
0,

21
08
х 4

+
+

0,
00

51
х 5

+
0,

09
88
х 6

-
-0

,1
91

8 
 

-0
,0

01
х 1

+
0,

00
02
х 2

- 
-0

,1
68

2 х
4+

0,
02

74
х 5

+
 

+
0,

04
26
х 6

+
0,

00
16
х 7

+
 

+
0,

01
38
х 8

-0
,0

01
1х

9+
 

+
0,

04
36
х 1

0-
0,

03
63

 

 

148 
Економічний вісник Донбасу № 4(46), 2016 

T. Chernata 

  



T. Chernata 

149 
Економічний вісник Донбасу № 4(46), 2016 

канов, А.Д. Шеремет. – М.: Финансы и статистика, 
1997. – 415 с. 4. Балабанов И.Т. Основы финансо-
вого менеджмента: Как управлять капиталом / И.Т. 
Балабанов. – М.: Финансы и статистика, 1994. –  
384 с. 5. Белолипецкий В. Г. Финансовый менедж-
мент / В.Г. Белолипецкий. – М.: КноРус, 2008. – 
446 с. 6. Бланк И.А. Стратегия и тактика управле-
ния финансами / И.А. Бланк. – Киев: МП «ИТЕМ 
лтд», 1996. – 534 с. 7. Бородкин Ф.М. Статистиче-
ская оценка связей экономических показателей / 
Ф.М. Бородкин. – М.: Статистика, 1968. – 204 с.  
8. Венецкий И.Г. Основные математико-статисти-
ческие понятия и формулы в экономическом ана-
лизе / И.Г. Венецкий, В.И. Венецкая. – М.: Ста- 
тистика, 1979. – 448 с. 9. Гаек Я. Теория ранговых 
критериев / Я. Гаек, З. Шидак. – М.: Наука, 1971. – 
375 с. 10. Дружинин Н.К. Основные математико-
статистические методы в экономических исследова-
ниях / Н.К. Дружинин. – М.: Статистика, 1968. –  
248 с. 11. Ковалёв В. В. Курс финансового менедж-
мента / В.В. Ковалев. – Москва: Проспект, 2011. – 
478 с. 12. Савицкая Г.В. Анализ хозяйственной де-
ятельности предприятия / Г.В. Савицкая. – Минск: 
ООО «Новое знание», 2000. – 688 с. 13. Савчук  
В. П. Управление финансами предприятия / В.П. 
Савчук. – Москва: БИНОМ. Лаборатория знаний, 
2009. – 480 с. 14. Ядгаров Я. С. История экономи-
ческих учений / Я.С. Ядгаров. – М.: ИНФРА-М, 
2000.  

 
Черната Т. М. Статистичний аналіз вза- 

ємозв’язку показників ефективності викорис-
тання капіталу та прибутковості підприємства 

У статті запропоновано використання статис-
тичних методів з метою встановлення та аналізу вза-
ємозв’язку між показниками ефективності викорис-
тання капіталу та прибутковості промислового під-
приємства. Наведено склад результативних та фак-
торних ознак, що використовуються для аналізу. 
Використано коефіцієнт  рангової кореляції Спір-
мена для попереднього встановлення тісноти та на-
прямку зв’язку між показниками. На подальшому 
етапі застосовано методи кореляційно-регресійного 
аналізу, які дозволили сформувати рівняння парної 
та множинної регресії, що складають ємну інформа-
ційну базу для прийняття та обґрунтування управ-
лінських рішень у сфері фінансового менеджменту.  

 
 
 

Ключові слова: капітал, прибутковість, статис-
тичні методи, ефективність, взаємозв'язок, кореля-
ційно-регресійний аналіз, статистична вибірка, кое-
фіцієнт.  

 
Черната Т. Н. Статистический анализ взаи-

мосвязи показателей эффективности использо-
вания капитала и прибыльности предприятия 

В статье предложено использование статисти-
ческих методов с целью установления и анализа вза-
имосвязи между показателями эффективности ис-
пользования капитала и прибыльности промышлен-
ного предприятия. Приведен состав результативных 
и факторных признаков, которые используются для 
анализа. Использован коэффициент  ранговой кор-
реляции Спирмена для предварительного установ-
ления тесноты и направления связи между показате-
лями. На дальнейшем этапе применены методы кор-
реляционно-регрессионного анализа, что позволило 
сформировать уравнения парной и множественной 
регрессии, которые составляют емкую информаци-
онную базу для принятия и обоснования управлен-
ческих решений в области финансового менедж-
мента.  

Ключевые слова: капитал, прибыльность, ста-
тистические методы, эффективность, взаимосвязь, 
корреляционно-регрессионный анализ, статистиче-
ская выборка, коэффициент.  

 
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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