Banking sectors of the economies of European countries in the representation of statistical interrelation between indices that characterize their development
Banking sector of economy, that represents the whole range of different banking establishments which ensure the movement of financial flows between different economic entities and spheres of economic life, plays an important role in the development of any country. 
At the same time in the context of globalization of integration processes in financial market as well as between different countries, functioning of banking sector of a certain country in many ways depends on integral development of capital markets of other countries. A specific example of such dependence may be the development of global financial and economic crisis which became apparent in September-October 2008 or the development of modern debt financial crisis of Europe. Eventually all these determine the importance of consideration of emerging interrelation between banking sectors of different countries. Thus, taking into consideration the importance of considering the consequences of debt financial European crisis, the development of banking sectors of economies of European countries will be considered in the following research.
On the whole, the denoted subject of the proposed research is reflected in many scientific studies
.  At the same time, different periods in the development of banking sectors of economies of different countries
 as well as their mutual influence are considered
. Yet the issues of the analysis of statistical interrelation between indices that characterize the development of banking sectors of economies will constantly be in sight of researchers. 
It is connected with the fact that the statistical base of the appropriate analysis is expanding and specifying due to the continuity of economic development, new methods and approaches to revealing and researching the interrelations emerged in the process of such development are suggested
. 

Yet methods of statistical analysis, where the construction of regression dependences between investigated data series can be single out, remain prevailing in the investigation of the correlations of different indices which characterize the development of the researched processes, phenomena and objects
. 

Thus, on the assumption of the stated above, let us consider the estimations of static interrelations between separate indices of banking sectors of economies on the basis of construction of different regression dependences between investigated indices. As the banking sectors of economies which will be concerned, the economies of different groups of European countries will be investigated. This option is based on the fact that banking sectors which are being considered must be not only interrelated at the level of economic relations but also be comparable at least according to the mentality of the development of economies of certain countries or from the point of view of those countries that declare such mentality and aim at it. 
This indicates the necessity to single out separate groups of European countries where, first of all, it is reasonable to consider the group of developed countries (group 1) and developing countries of Europe (group 2). At the same time, the group of developing countries of Europe can be divided into two subgroups: the group of countries of the former USSR (group 3) and the group of developing countries of the rest of Europe (group 4). Reasonability to single out and to consider the last groups of European countries is dictated not only by the existing conditions of their economic development, but also by the conditions that determined this development before. 

At the same time, the dynamics of the development of banking sectors of every European country that is being considered, as a rule, is characterized by such basic indices as: the volume of requirements to the non-banking sector of economy (ANB) and banks (AB); the volume of liabilities to non-banking sector of economy (ONB) and banks (OB); the volume of credits that was given to non-banking sector of economy (KNB) and banks; the volume of the resources, involved in deposit accounts taken from non-banking sector of economy (DNB) and banks (DB). However, we will not consider the value of such indices, but their temporal changes. This is done for the purpose of comprehensive record of dynamic versatility of the development of banking sectors of economies of considering groups of European countries. As time lag we have chosen the period from 2000 to 2011 that makes it possible to consider together both the periods of stable economic development and the periods revealing crisis. Yet it is necessary to take into account presumable denial of such consideration, when at first sight the separate consideration of the period of stable development and the period revealing crisis is more acceptable. The denial of such consideration is connected with a variety of reasons:

first of all, we do not consider any influences on the stability of banking sectors of economies or the revealing of crisis developments, except the factors of mutual influence of banking sectors of economies of different countries. At the same time it can be emphasized that on the whole the economic development as well as the development of banking-sectors of economies is subjected to cyclicity that impartially presupposes the possibility of the record of different levels and stages of their development according to the researched time lag;

if to consider different periods of the development of banking-sectors of economies of certain countries separately, in that case it is quite difficult to perform comparative analysis in relation to separate periods of their development. In other words, the considered time lag for a certain country can be characterized by stable development of banking sector, and for another one on the contrary by the period of revealing the crisis developments. Then the question about inconsistency of such consideration arises again.

And the last, a quarter has been chosen as the separate time observations for which different indices of the development of banking sectors of economies are considered (therefore each data series contains 48 meanings). The chosen submission of data series allow grading possible fluctuations in the indices that are investigated, occurring due to different reasons, including those, that are caused by necessary market changes and also taking into account the influence of seasonal component in the economic development and its influence on the activity changes of banking activities.

Separate statistic characteristics of data series that form indices of banking sectors of economies for further analysis of different groups of European countries are given in the Tab. 1
.
	Table 1.

Statistic series characteristics formed out of separate activities, characterizing the development of banking sectors of economies of different groups of European countries

	Separate statistic characteristics
	Groups of the European countries

	
	1
	2
	3
	4
	1
	2
	3
	4

	on the whole on the system

	
	assets
	commitments

	average
	166,77
	13,09
	3,31
	9,78
	129,98
	5,26
	2,86
	2,40

	standard deviation
	444,90
	28,10
	12,35
	17,30
	389,91
	31,22
	26,68
	9,70

	median
	187,37
	9,30
	2,24
	8,31
	139,99
	6,52
	4,06
	0,74

	minimum
	-1148,34
	-56,57
	-35,93
	-31,59
	-1161,47
	-167,79
	-133,25
	-34,54

	maximum
	1559,02
	72,90
	35,75
	47,12
	1212,99
	45,19
	48,81
	23,60

	
	credits
	deposits

	average
	121,29
	10,22
	2,61
	7,60
	114,85
	5,20
	2,84
	2,36

	standard deviation
	384,72
	22,49
	10,75
	13,21
	377,23
	31,33
	26,71
	9,72

	median
	109,26
	5,20
	1,44
	3,77
	128,87
	6,43
	3,90
	0,65

	minimum
	-1159,29
	-28,93
	-21,98
	-19,67
	-1303,72
	-168,52
	-133,32
	-35,19

	maximum
	1353,10
	68,77
	33,63
	47,94
	1168,96
	45,15
	48,69
	23,51

	in relation to non-banking sector of economy

	
	assets
	commitments

	average
	57,24
	5,65
	1,21
	4,44
	30,41
	1,46
	0,51
	0,94

	standard deviation
	102,10
	12,45
	5,02
	8,55
	103,09
	3,73
	1,67
	3,71

	median
	65,87
	4,04
	0,51
	4,31
	27,00
	1,12
	0,16
	0,56

	minimum
	-204,07
	-18,46
	-9,85
	-13,05
	-252,53
	-8,54
	-2,58
	-12,09

	maximum
	280,23
	36,55
	18,26
	24,20
	317,73
	9,41
	4,57
	10,54

	
	credits
	deposits

	average
	36,40
	4,51
	1,08
	3,43
	28,38
	1,44
	0,51
	0,92

	standard deviation
	67,16
	10,17
	4,34
	6,73
	95,10
	3,73
	1,66
	3,72

	median
	35,54
	2,02
	0,43
	1,25
	23,82
	1,18
	0,19
	0,54

	minimum
	-115,52
	-12,27
	-5,94
	-8,89
	-249,76
	-8,54
	-2,58
	-12,09

	maximum
	204,77
	37,43
	18,02
	20,73
	276,24
	9,66
	4,55
	10,37

	in relation to banks

	
	assets
	commitments

	average
	109,53
	7,45
	2,10
	5,34
	99,57
	3,80
	2,35
	1,45

	standard deviation
	371,48
	17,11
	8,48
	10,28
	312,26
	30,40
	26,66
	8,28

	median
	97,43
	5,31
	1,26
	4,33
	125,01
	6,03
	3,97
	1,42

	minimum
	-997,54
	-38,11
	-26,08
	-18,64
	-908,94
	-166,55
	-136,66
	-29,89

	maximum
	1278,79
	44,51
	25,10
	31,85
	1037,60
	43,08
	51,14
	15,48

	
	credits
	deposits

	average
	84,90
	5,70
	1,53
	4,17
	86,47
	3,76
	2,33
	1,43

	standard deviation
	336,07
	13,89
	7,81
	7,87
	308,02
	30,43
	26,68
	8,29

	median
	53,99
	3,91
	0,68
	3,83
	108,31
	5,93
	3,97
	1,31

	minimum
	-1061,90
	-25,84
	-22,10
	-16,29
	-1053,96
	-166,82
	-136,71
	-30,11

	maximum
	1158,36
	39,78
	22,83
	31,26
	1008,04
	42,99
	50,96
	15,37


As it can be seen from Tab. 1, the statistical characteristics of the considered data series, that form various indices that represent the condition of development of the banking sectors of the economies of different groups of European countries, differ from one another. This leads to the statistical distinctiveness of such data series and thus provides a basis for the construction of regression dependencies to identify the relationships between the investigated indices. In this case, from all possible diversity of emerging relationships, we will first of all consider those ties that determine the development of different groups of European countries separately, and also the mutual influence of these groups but from the point of view of the group of the developed countries and the developing countries of Europe.

In the Tab. 2 we give the calculations of the statistical estimates of the regression dependence between separate researched indices of the banking sector of the economy for the group of the developed countries of Europe (the choice is based on the importance of the researched indices and their dependences in terms of the development of the banking sector of economy).

	Table 2.
Statistical estimates of the regression dependence between the researched indices of the banking sector of economies for groups of developed European countries

	Independent variables
	β
	t(45)
	p-level
	R
	F
	p

	depended variable overall assets

	ONB
	0,1058
	1,4863
	0,1441
	0,93
	161,74
	0,0000

	OB
	0,8616
	12,0983
	0,0000
	
	
	

	depended variable overall assets

	KNB
	0,1757
	4,2331
	0,0001
	0,97
	513,15
	0,0000

	KB
	0,8512
	20,5036
	0,0000
	
	
	

	depended variable overall assets

	DNB
	0,1471
	2,0134
	0,0501
	0,93
	141,63
	0,0000

	DB
	0,8259
	11,3051
	0,0000
	
	
	

	depended variable ANB

	ONB
	0,3159
	2,0067
	0,0508
	0,63
	15,20
	0,00001

	OB
	0,3760
	2,3886
	0,0212
	
	
	

	depended variable ANB

	KNB
	0,6302
	5,1596
	0,00001
	0,80
	39,37
	0,0000

	KB
	0,2223
	1,8197
	0,0755
	
	
	

	depended variable ANB

	DNB
	0,3278
	2,1763
	0,0348
	0,65
	16,10
	0,00001

	DB
	0,3817
	2,5337
	0,0148
	
	
	


As it can be seen from the Tab. 2 the indices that reflect requirements and liabilities just to the banks have prevailing influence on the dynamics of the overall assets changes of the banking sector of economy of the developed European countries groups. Thus, the development of banks determines the priority development of the banking sector of the economy of developed countries of Europe at the studied time lag. This explains the nature of the two recent financial and economic crises (see above), which have also affected Europe, in full measure. In support of this we can consider the data concerning such dependent variable as non-banking sector assets of the economy (see Tab. 2).

Further in the Tab. 3 and Tab. 4 we give similar calculations for the groups of developing countries of Europe that include countries of the former USSR and other countries of Europe, respectively. 

So, the data given in the Tab. 3, where only significant models are presented, indicates less influence of indices which reflect the requirements and liabilities just to the banks on the overall dynamics of the studied dependent variables. One can speak of the dominant influence of the non-banking sector of the economy on the dynamics of banking assets of the represented group in the context of loans. On the one hand data that is presented in Table. 3 may indicate insufficient development of the banking sector of economy of the studied group of European countries, however, on the other hand, the given data suggest the balance of mutual development both the non-banking sector of economy and the banks.

	Table 3.
Statistic calculation of regression dependence between the researched indices of the banking sector of economies for the group of the developing countries of Europe , where the countries of the former USSR are presented

	Independent variables
	β
	t(45)
	p-level
	R
	F
	p

	dependent variable general assets

	ONB
	0,1002
	0,7588
	0,4519
	0,46
	6,19
	0,0042

	OB
	0,4557
	3,4514
	0,0012
	
	
	

	dependent variable general assets

	KNB
	0,3446
	8,2510
	0,0000
	0,97
	373,83
	0,0000

	KB
	0,7447
	17,8315
	0,0000
	
	
	

	dependent variable general assets

	DNB
	0,0962
	0,7270
	0,4710
	0,46
	6,07
	0,0046

	DB
	0,4526
	3,4207
	0,0013
	
	
	

	dependent variable ANB

	KNB
	0,8107
	12,0147
	0,0000
	0,92
	129,34
	0,0000

	KB
	0,72
	2,7740
	0,0080
	
	
	


	Table 4.
Statistic estimates of the regression dependence between the researched indices of the banking sector of economies for the group of the developing countries of Europe, the countries not relating to the former USSR are presented

	Independent variables
	β
	t(45)
	p-level
	R
	F
	p

	dependent variable general assets

	ONB
	0,2577
	1,9604
	0,0561
	0,50
	7,51
	0,0015

	OB
	0,3829
	2,9135
	0,0055
	
	
	

	dependent variable general assets

	KNB
	0,4562
	6,9351
	0,0000
	0,94
	171,44
	0,0000

	KB
	0,5818
	8,8442
	0,0000
	
	
	

	dependent variable general assets

	DNB
	0,2388
	1,8069
	0,0774
	0,49
	7,24
	0,0019

	DB
	0,3880
	2,9358
	0,0052
	
	
	

	dependent variable ANB

	ONB
	0,3416
	2,5605
	0,0139
	0,48
	6,63
	0,0029

	OB
	0,2751
	2,0619
	0,0450
	
	
	

	dependent variable ANB

	KNB
	0,8632
	10,9692
	0,0000
	0,91
	112,99
	0,0000

	KB
	0,0757
	0,9615
	0,3414
	
	
	

	dependent variable ANB

	DNB
	0,3220
	2,3971
	0,0207
	0,47
	6,29
	0,0039

	DB
	0,2825
	2,1030
	0,0411
	
	
	


The data in Tab. 4 also point out a smaller impact of indicators that reflect the requirements and liabilities just to the banks on the overall dynamics of the dependent variables in the context of the developing countries of Europe, where countries not relating to the former USSR in comparison with the developed countries of Europe are presented.
At the same time, the degree of influence of the banking sector of economies between different groups of European countries is reflected by the data presented in Tab. 5, where only some statistical estimates of the regression relationship between the researched indices of the banking sector of the economy of the researched groups of European countries are reflected. The choice of regression dependences is grounded by a predictable logicality of the similar dependences in terms of the different groups of European countries but similar groups of indices of their banking sectors.
	Table 5.

Statistic estimates of regression dependence between separate indices of the banking sector of economies of the researched groups of European countries

	Independent variable
	β
	t(45)
	p-level
	R
	F
	p

	dependent variable general assets group 1

	ANB group 3
	0,3126
	1,9957
	0,0520
	0,62
	17,71
	0,00002

	ANB group 4
	0,3622
	2,3130
	0,0254
	
	
	

	dependent variable general assets group 1

	АВ group 3
	0,5528
	3,4799
	0,0011
	0,60
	12,74
	0,00004

	АВ group 4
	0,0699
	0,4401
	0,6620
	
	
	

	dependent variable general assets group 2

	ANB group 3
	0,4000
	5,5421
	0,00001
	0,93
	148,041
	0,0000

	ANB group 4
	0,6177
	8,5597
	0,0000
	
	
	

	dependent variable general assets group 2

	АВ group 3
	0,5041
	9,6145
	0,0000
	0,96
	301,03
	0,0000

	АВ group 4
	0,5539
	10,5646
	0,0000
	
	
	


First of all, analyzing the data in Tab. 5 we can say that the dynamics of common assets of the developing countries of Europe as a whole is in a close approximately equal dependence according to the dynamics of assets in subgroups 3 and 4 in the context of the non-banking sector of the economy and banks, respectively. Although it is also possible to indicate the predominant influence on the dynamics of the independent variable corresponding to the subgroup 4, which may indicate a more sustainable development of banking sectors of economies of the developing countries of Europe, where the countries not relating to the former USSR are presented in comparison with the similar group, where the countries relating to the former USSR are presented.

At the same time, the analysis of the data of regression dependences on the dynamics of the data series, which reflect changes in assets in the group of the developed countries of Europe and of the separate groups of the developing countries, is somewhat ambiguous. In particular it concerns regression dependences that show the interrelation between total assets of the developed countries of Europe and the assets of the banks in the total assets of the separate groups of the developing countries of Europe. However the explanation of such result would be the following:

 the presence in the group of the developing countries of Europe, where the former USSR and Baltic countries are presented;

 extended influence of the capital of the developed European countries in the banking system of Central and Eastern Europe
.

Thus, considered statistical interrelations between different indices that characterize the conditions of the banking sector of economies do not only reflect the inherent dynamics of the development, but also allow analyzing the mutual influence of the banking sectors of economies of different countries. In this case, such analysis makes it possible to identify typical trends in the banking sector of the different groups of European countries. Therefore, as a future direction of the research it is reasonable to emphasize more detailed consideration of cross-links between different groups of European countries in the context of certain indices that characterize the development of their banking sectors of economies.
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