STATISTICAL STUDY OF BANK LENDING EFFICIENCY IN THE REAL SECTOR OF THE ECONOMY OF UKRAINE WITHIN THE PERIOD OF YEAR 2009 TO 2012
Abstract
The work analyses the fluctuations of rating values of the bank lending efficiency in the real sector of the economy. The analysis is carried out on the example of the banks of Ukraine within the period from 2009 to 2012 years. For the purpose of examining the values of banklending efficiency in the real sector of Ukraine’s economy, the article considers the efficiency stochastic boundary model, which uses the intermediary function for bank functioning description based on the asset approach. This methodology allows us to investigate the complex processes of bank lending. There were analyzed in detail the forms of distribution by particular efficiency value levels of bank-lending in the real sector of Ukraine’s economy, which were obtained for 16 different time dates from the interval analyzed. As the result of the analysis, the article reveals the tendency to decline in average values of bank-lending efficiency in the real sector of Ukraine’s economy, which is observed against the background of considerable values of inefficient component quota in error full dispersion of the observed model of the corresponding stochastic efficiency boundary. At the same time it is shown that the efficiency of processes of transformation of attracted resources into lending resources with relation to banks functioning in Ukraine is determined in many respects by the adequacy of the real banks resources usage. 
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1. Introduction
One of the conditions for stable and dynamic development of the real sector of the economy is the availability of financial resources from the different sources of their attraction. The importance of fulfillment of such condition is determined by the necessity of manufacture modernization and also by the opportunity for full-scale realization of innovative and investment projects acceptable for this kind of manufacture. At the same time among such considered sources as a whole it is necessary to allocate either internal funds of subjects of the managing which is engaged direct modernizations of the manufacture, realization of one or another industrial projects, or borrowed funds from external sources. Moreover for realization of the most significant for the subject of managing innovative and capital investment projects, as a rule, internal funds are insufficient, that in general allows to speak about dominating strategy of attraction of additional resources from external sources. Thus definition of a prevailing external source of attraction of additional resources for needs of subjects of managing of the real sector of the economy is defined, first of all, from the concrete developed conditions of conducting economic activities in one or another country, availability of subjects of managing for such sources and possibility of attraction of necessary volumes of additional means. On the other hand availability and possibility of attraction of additional resources along with the account of means available for this purpose in one or another external source of resources allow to open efficiency of lending of the real sector of the economy.

However, first of all, it is necessary to notice, that research of efficiency of lending of the real sector of the economy is one of priority directions that is confirmed by the presence of quite considerable quantity of different researches. As the examples of such studies there can be noticed the works of Mario Quagliariello (2009), Howard Pack and Larry E. Westphal (1986), Chang-Tai Hsieh (2002), Raymond Fisman and Inessa Love (2003), Grahame Thompson (1977), which besides the observation of priority directions of lending of the real sector of the economy, there are also examined the questions of interrelations between lending terms in accordance with the state of development of the subjects of the real sector of the economy in particularly and in the macroeconomic situation  as a whole. At the same time the special attention is given to the analysis of possibilities and expediency of reception of resources from a concrete source of their attraction.
Analyzing the questions of financial resources attraction for the needs of different subjects of management in the real sector of economy, it is important to take into the account the fact, that among the main sources of such an attraction can be: banking system resources, stock exchange resources and also assets of potential investors that can be in their turn, as a rule, placed either in the stock market or in the banking system. So, in the system of modern economic interrelations the main sources of lending for different subjects of management in the real sector of the economy are resources of the banking sector of the economy and resources of the stock market.
At the same time, using the materials of studies, presented in works of Inna Golodniuk (2006), Graham Smith (2009), Andreas Stephan, Oleksandr Talavera and Andriy Tsapin (2011), in which there were analyzed and compared the opportunities for financial resources attraction for the needs of the real sector of Ukraine’s economy, one can say, that for Ukraine the resources of the banking sector but not the resources of the stock market, under existing economic conditions, are more stable and secure sources for attracting such funds. So, to uncover the chosen direction of the research we will observe, first of all, bank-lending efficiency of the real sector of Ukraine’s economy, grounding on the dynamics of loans, given to legal persons – bank customers. Necessity of such consideration is defined by that the bank sector of Ukraine’s economy is exposed to essential transformations at different stages of formation of market relations. Therefore research of efficiency of bank lending at some stages helps to understand mechanisms of its change in the future, to consider errors of last periods of development of the bank sector of the economy. A classical example of errors in development of the bank lending in Ukraine is a restriction in granting of credits to various subjects of managing that constrains the general increment of the given credits. It influences not only on development of such direction of the bank activity as lending, but also realization of other kinds of the bank activity, steady acquisition of income and profit (Golodniuk, I., 2006;  Vasyurenko, O., Lyashenko V., and Podchesova V., 2014). Thus such restrictions in granting of credits to various subjects of managing occur both against increment of means of bank investors on deposit accounts, and against outflow of means of bank investors from their deposit accounts.

The topicality of observing the chosen direction of the research is also determined by the fact, that bank lending is carried out not only at the particular bank’s own risk, but also by the influence of different factors, in the surrounding of which both the bank, and the potential borrower of bank resources are functioning, which leads to necessity of observing different credit questions as some valuations of such a process. Especially study of such questions is sharpened in the periods of unstable economic development, manifestation of economic and financial crises influence consequences, reformation of the existing system of economic interaction between different subjects of market interaction. The expediency of a choice of such periods for deeper study of bank lending processes with the aim of ensuring its stability and efficiency has been considered and confirmed by the studies of other authors, among them it is possible to choose the work of Xin Huang, Hao Zhou and Haibin Zhu (2012). There were analyzed the questions of bank’s lending portfolio quality and influence of the portfolio structure on the stability of the banking activity in the period of development of last world financial crisis. For example, the work of Anil Bangia et al. (2002) discovers the questions of interrelation between forming and serving a bank’s lending portfolio according to separate periods of economic cycles. At the same time it is important to emphasize that at this time period Ukraine tends to go through instability of economic development, which influences the processes of bank lending. So, for example, at the present time in the practice of bank lending in Ukraine there are critical sharp questions of direct stimulation of the real sector of the economy and maintaining of the demand on credit resources from the population for revitalizing the domestic market of consumption, which directly determines the mechanisms of maintenance for manufacturers. So, determining, discovering and generalizing of any possible valuables of bank lending are an important practical task not only from the sphere of banking activity, but economic development on the whole, which allows to use such valuables and also to study credit efficiency of the real sector of the economy.

2. Technical efficiency as one of the valuables of bank lending efficiency
Assessment of bank lending efficiency can be made by studying a set of banking activity indicators using different approaches for obtaining such valuables. In particular among the indicators which are used for study of bank lending efficiency valuables, one can be chosen (see for example works of A. Sinan Cebenoyan and Philip E. Strahan (2004), Yener  Altunbas, Leonardo Gambacorta and David Marques-Ibanez (2009), John Goddard et al. (2007)):
the value of the effective credit rate, which depicts the real relative income obtained on the whole within a year;
the net resulted income, which generalizes absolute meanings of the result obtained from bank credit activity;
the domestic norm of profitability, reflecting debit percentage rate, according to them, loans are viable and others. 
At the same time among the approaches, which are studied for the purpose of generalization of different indicators of banking activity efficiency, for example, based on the works of Cebenoyan and Strahan (2004), Alexander Kuzemin and Vyacheslav Lyashenko (2009), Alexander Kuzemin and Vyacheslav Lyashenko (2006), Nihal Bayraktar and Yan Wang (2004), one should be noted:
the approach, based on the analysis of a battery of indicators of lending quality rating as some integral rating;
the approach, based on taking into account lending risks;
the approaches on the basis of statistic analysis methods;
the approaches on the basis of fuzzy set theory;

the methods of distribution-free analysis.
At the same time it should be noticed, that the most wide spread approach for assessment of bank lending efficiency commonly used lately, are the methods which operate with the concept technical efficiency. This efficiency, according to Dennis J. Aigner, Knox C. A. Lovell and Peter Schmidt (1977) research allows to determine the rating of the ability to get a maximal output (a certain result) by using a variety of inputs which discover a set of different factors of the ability to reach a certain result (maximal input). As the examples of using technical efficiency in the field of banking activity analysis we can mention the works of Ali Ataullah, Tony Cockerill and Hang Le (2004), Günter Lang and Peter Welzel (1996), Iftekhar Hasan and Katherin Marton (2003), Rafael A. Cuesta and Luis Orea (2002), Fotios Pasiouras (2008), Apergis Nicholas and Alevizopoulou Effrosyni (2011), Bannour Boutheina and Labidi Moez (2013) and many others. The expediency of using technical efficiency for the analysis of economic processes of banks functioning is based on the idea that in this case the comparative aspects of particular banks activity are taken into account, and also it’s possible to obtain statistic ratings of significance and reliability of the results of the carried out analysis.

For the purpose of uncovering technical efficiency in the field of banking activity analysis, there is a building of, so called, efficiency border, which is typical for the methodology of stochastic boundaries analysis. The essence of such methodology, according to works of  Aigner, Lovell and Schmidt (1977), George Edward Battese and Tim J. Coelli (1992) lies in:

building of the efficiency boundaries of the process or the phenomenon under research using the methods of statistic analysis in the form of some regressive dependence between the variables which have been chosen for such analysis;
positioning of the process, phenomenon or object under investigation concerning the efficiency boundary obtained;
evaluation of the efficiency rating of  the process, phenomenon or object under investigation using the methods of statistic analysis in the form of a certain regressive dependence between the variables which have been chosen for such analysis;
positioning of the process, phenomenon or object under investigation concerning the efficiency boundary obtained;
evaluation of the efficiency rating of the analysis subject in the form of function which characterizes the attainability of the built efficiency boundary, which, according to research of James Jondrow et al. (1982) is presented in such a way:
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 - a general number of the processes, phenomena or objects under research. In this case it is a number of banks under research, which realize lending of the business entity of the real sector of the Ukraine’s economy.
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 – is a vector of the results under research, x – is a vector of resources, used for obtaining results under research, 
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 – a complex constituent random member of the model, which reflects inaccuracy of the model on the whole, v – is a vector of random fluctuations of the model, u – is a vector which characterizes technical inefficiency of the activity of the process, phenomenon or an object under research. On the assumption of the requirement of positive values of all constituent vectors v and u; it is supposed, that these random components of the formalization of the efficiency boundary model can have the form of  half-normal distribution 
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. At the same time, taking into account an unusual structure of the inaccuracies of the efficiency boundary model, which has an asymmetric distribution and consists of two constituents, the remainders of the regression are principally assessed by the method of maximal plausibility. Also it should be noticed, that as a whole the function model of the efficiency boundaries of the processes, phenomena or objects under research for obtaining the efficiency values, can be defined in the form of translog function or its reductive conception in the form of Kobb-Duglas’s function. 

At the same time, uncovering stochastic efficiency boundary when studying technical efficiency in the analysis of banking activity is made according to the following approaches for the direct description of banking activity (Hasan and Marton 2003):

an industrial approach, which regards to banks as the suppliers of services for depositors and borrowers. That is why a set of variables at studying the efficiency boundary model comprises classical factors of manufacture: labour force, financial capital and material capital;
an operational approach, with its purpose of determination of the efficiency of the obtained income, despite the fact how expensive resources and products were;
an intermediary approach, in measures of which the banks are regarded as an intermediate between depositors and borrowers. Nevertheless, in contrast to the industrial approach, the intermediary approach mainly considers total expenses and different articles of the balance as the variables of the efficiency boundary model. So, for example, in the cost approach the variables are defined in regard to pure contribution of a particular financial product of a bank into its total revenue. At the same time, an assets approach treats banking activity from the point of view of classical model of financial intermediary. So the variables in asset approach are mainly deposits and other debt issues along with the real resources (labour and physical capital), and also banking assets.
However, as the analysis of literature sources shows, most of studies of efficiency in the field of banking activity are based on usage of industrial approach, operational approach or an intermediary approach, which is based on the expenditure approach. Nevertheless, first of all, bank is a financial intermediary between the potential owners of spare money resources and different subjects of market relations who need such resources. At that, the important question is  the examination of the lending efficiency of the real sector of the economy as the main direction of this research using the intermediary approach to construction of the efficiency boundary model on the basis of asset approach. This finally determines the main goal of this research.

3. A model of efficiency stochastic boundary and methodology of data selection for the analysis 
So, to carry out the further analysis, first of all, it’s necessary to study the model of efficiency stochastic boundary of functioning banks under study. To build a model of such efficiency boundary we will proceed from the reasonability of intermediary approach usage for description of bank activity on the basis of study of the asset approach. Also to build an appropriate model we will base on the results of prior studies of other authors, where the similar model of banking activity analysis was used. In particular as a similar model of  stochastic boundary of bank lending efficiency in the real sector of the economy, the model used in the work of Sergei V. Golovan (2006) will be studied. His work analyses the efficiency of long-term bank lending depending on the volumes of the funds attracted in the form of deposits of physical and legal persons – bank customers, other banks’ resources attracted at the interbank market and values of administrative and other operational expenses, depicting the real bank resources, which take part in the process of transformation of borrowing costs into granted loans. 

Then the similar model of the efficiency stochastic boundary for assessment of lending efficiency in the real sector of the economy can be generalized as following:
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where 
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 - lending capacity of business entities in the real sector of the economy in the context of each 
[image: image20.wmf]i

 from the group of banks under study on the certain date of time, mn. hrn.;
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 – funds of other banks, that are attracted by means of interbank lending market in the context of each i from the group of banks under study on the certain date of time, mn. hrn.;
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 – a volume of the funds attracted in the form of deposits from natural and legal persons – bank customers in the context of each i from the group of banks under study on the certain date of time, mn. hrn.;
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 – a volume of administrative and other costs in the context of each i from the group of Ukraine’s banks under study on the certain date of time, mn. hrn.

NOTE: – mln. hrn. – i.e.; A million UAH, where, UAH - Ukrainian currency.
So, as the depending variable of the model of the lending efficiency stochastic boundary we will consider the volumes of loans granted to physical persons – bank customers.
As independent variables are considered:
other banks’ funds volumes on the accounts in every research bank;
the volume of the funds attracted in the form of deposits of physical and legal persons;
the volume of administrative and other operational costs.
On the whole the chosen variables of the presented above model corresponds totally the variables of the model of the banking activity description in accordance with the intermediary approach, based on the asset approach.
Thus, the choice of variables for the model of the bank lending efficiency analysis is caused by: 

possibility of comparison of the results with previous researches; 

that the chosen parameters of model allow to apply the bank activity intermediary model which fully describes developed market situations of the bank lending in Ukraine as noticed in their works Oleg Vasyurenko, Vyacheslav Lyashenko and Valeriia Podchesova (2014).

For further realization of the model of the efficiency stochastic boundary for the purpose of obtaining the corresponding ratings of bank lending efficiency in the real sector of the economy in Ukraine there were studied the indicators of different Ukraine’s banks activity that were taken from the official site of the National Bank of Ukraine – bank.gov.ua. This research covers the period from 2009 to 2012 taking into account their quarterly distribution. In other words, we study a quarterly bank lending efficiency in the real sector of Ukraine’s economy within 2009-2012 years. Such a selection of data allows to analyze the dynamics of changes (in some aspect so called retrospective) of bank lending efficiency based on 16 separate time periods that were chosen for the research. At that, in every time period a different number of banks is used and it fluctuates from 148 to 157 banks. A particular number of banks for each of certain time periods under study is stipulated by the need of correcting of the initial selection of banks where state banks and banks with zero values of the investigated parameters in the model of efficiency stochastic boundary were excluded. 
Table 1 shows the particular stochastic characteristics of the investigated data series for the parameters of the model of efficiency stochastic boundary. Table 2 has the data of the number of the investigated banks in each period of  time.

	Table 1: A Descriptive Statistics of the Variables under Study in the Model of Bank            Lending Efficiency in the Real Sector of Economy in Ukraine

	year
	quarter
	loans to the business entities

mln. hrn.
	Money of the banks, mln., hrn.
	Deposits. mln. hrn
	Administrative and other operational costs, mln., hrn.

	
	
	average
	min
	max
	standard deviation
	average
	min
	max
	standard deviation
	average
	min
	max
	standard deviation
	average
	min
	max
	standard deviation

	2009
	1
	2538.1
	5.75
	46770.8
	5806.8
	1472.0
	0.001
	27032.8
	3769.6
	1897.8
	3.62
	44042.3
	4584.9
	49.3
	0.74
	1203.4
	124.4

	
	2
	2556.7
	5.08
	46460.9
	5786.5
	1607.9
	0.001
	24975.7
	3849.7
	1907.3
	2.33
	46980.1
	4811.4
	100.5
	1.85
	2412.7
	248.4

	
	3
	2636.8
	6.13
	50991.6
	6042.9
	1645.7
	0.001
	23950.7
	3846.0
	1937.6
	11.56
	47659.0
	4928.8
	156.8
	2.96
	3336.3
	374.9

	
	4
	2555.2
	0.72
	54661.9
	6140.8
	1499.8
	0.001
	22158.4
	3436.3
	1912.5
	4.15
	49835.3
	5043.8
	209.5
	4.02
	4258.5
	486.2

	2010
	1
	2661.1
	0.74
	61344.9
	6591.3
	1459.5
	0.001
	20816.2
	3344.7
	2040.4
	3.64
	55253.9
	5485.2
	49.9
	0.98
	788.9
	110.3

	
	2
	2660.1
	5.09
	66111.3
	6782.5
	1361.6
	0.001
	19374.9
	3150.3
	2164.2
	4.86
	61878.0
	5961.5
	101.6
	1.72
	1713.4
	246.1

	
	3
	2867.9
	0.59
	71647.7
	7319.2
	1371.8
	0.001
	18698.2
	3105.9
	2358.4
	4.84
	67746.7
	6565.4
	152.1
	2.46
	2770.9
	363.1

	
	4
	2900.4
	0.42
	81286.5
	7857.5
	1398.7
	0.001
	18210.7
	3159.9
	2466.8
	9.20
	75182.8
	7011.4
	230.4
	3.15
	3906.8
	554.8

	2011
	1
	3019.0
	0.40
	89856.7
	8478.5
	1393.9
	0.024
	18008.9
	3086.9
	2604.9
	9.94
	81531.9
	7488.9
	75.2
	1.15
	2637.9
	250.3

	
	2
	3121.5
	0.36
	94241.7
	8818.4
	1326.6
	0.028
	18288.3
	2897.7
	2732.1
	13.69
	89487.6
	8107.6
	138.9
	2.30
	2780.3
	357.8

	
	3
	3230.8
	0.36
	97538.9
	9134.4
	1328.6
	0.030
	19230.9
	2826.8
	2777.1
	20.13
	92095.7
	8283.8
	201.6
	4.49
	3569.1
	491.8

	
	4
	3308.9
	4.82
	96701.7
	9180.4
	1441.6
	0.500
	17611.2
	2950.8
	2937.2
	18.73
	91841.8
	8428.6
	301.0
	5.98
	5081.6
	731.4

	2012
	1
	2829.4
	0.11
	87964.7
	8134.7
	1385.5
	0.019
	16756.8
	2939.3
	2975.9
	18.46
	99831.9
	8835.1
	68.4
	0.62
	1204.2
	161.8

	
	2
	2866.2
	0.01
	90415.5
	8248.1
	1390.1
	0.062
	20677.5
	3067.8
	2985.8
	5.53
	102413.2
	8986.6
	143.5
	1.77
	2515.9
	335.8

	
	3
	2976.0
	0.01
	92950.8
	8488.8
	1281.8
	0.001
	18918.9
	2920.3
	3141.5
	4.69
	103149.6
	9134.8
	211.7
	3.11
	4050.526
	487.6

	
	4
	3154.3
	0.01
	94622.3
	8766.5
	1224.5
	0.001
	17948.5
	2844.2
	3395.5
	17.75
	106342.2
	9593.7
	294.3
	5.35
	5586.217
	669.5


Source: Authors’ calculations

The general dynamics of bank lending in the real sector of the economy of all Ukraine’s banks in the investigated periods of time presented in the Picture 1.
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Pic 1. General Dynamics of the Volumes of Bank Lending in the Real
Sector of Economy of all Ukraine's Banks within 2009-20





Source: National Bank of Ukraine

As it can be seen from Picture 1, the general dynamics of bank lending in the real sector of Ukraine’s economy, in spite of some time intervals with the descending tendency, can be considered positive.

4. The statistic values of the parameters of the investigated efficiency boundary model 

To determine the parameters of the efficiency boundary models in each selected periods of time and to calculate the values of bank lending efficiency in the real sector of the economy CEPA’s (Centre for Efficiency and Productivity Analysis) software was used – the programme FRONTIER 4., which is free and has an open access. 
The results of calculations of programme FRONTIER 4.1 for determining parameters of the investigated efficiency stochastic boundary model on the basis of selected data are presented in table 2. 

In particular, table 2 shows:
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 in full dispersion of inaccuracy and their statistic values – a standard error and t-ratio at the relevancy level 0.05 for certain periods of time;
a ratio of a logarithm function of maximal likelihood (LR) for certain periods of time;
a number of banks under study in certain periods of time.
First of all, the analysis of data in table 2 indicates the substantial share of inefficient constituent in full dispersion of the error of the investigated model of bank lending efficiency boundary in the real sector of the economy. It can be also an illustration of the presence of a substantial share of inefficiency in the processes of transformation of borrowed funds into lending resources in respect to Ukraine’s banks functioning.
	Тable 2: Parameters and Statistic Values of Calculations Results for the Presented Model of the Efficiency Stochastic Boundary

	parameters
	2009
	2010
	2011
	2012

	
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4
	1
	2
	3
	4

	B0
	coeff.
	2.249
	2.799
	2.494
	2.623
	2.624
	2.603
	2.655
	1.767
	1.853
	2.416
	2.453
	2.421
	3.072
	3.886
	3.711
	3.257

	
	st.-error
	0.374
	0.431
	0.434
	0.480
	0.536
	0.424
	0.552
	0.445
	0.491
	0.619
	0.536
	0.538
	0.579
	0.647
	0.579
	0.595

	
	t-ratio
	6.018
	6.499
	5.744
	5.462
	4.899
	6.136
	4.809
	3.971
	3.769
	3.899
	4.577
	4.504
	5.308
	6.005
	6.399
	5.472

	B1
	coeff.
	0.112
	0.177
	0.204
	0.197
	0.139
	0.236
	0.380
	0.272
	0.269
	0.212
	0.253
	0.097
	0.089
	0.085
	0.134
	0.151

	
	st.-error
	0.020
	0.032
	0.029
	0.033
	0.034
	0.029
	0.045
	0.034
	0.035
	0.043
	0.043
	0.042
	0.038
	0.049
	0.036
	0.039

	
	t-ratio
	5.515
	5.489
	6.851
	6.016
	4.120
	7.933
	8.440
	7.873
	7.651
	4.984
	5.878
	2.335
	2.345
	1.696
	3.732
	3.815

	B2
	coeff.
	0.584
	0.502
	0.529
	0.558
	0.626
	0.587
	0.361
	0.615
	0.699
	0.647
	0.645
	0.657
	0.724
	0.567
	0.491
	0.496

	
	st.-error
	0.054
	0.059
	0.065
	0.061
	0.071
	0.064
	0.078
	0.066
	0.071
	0.091
	0.080
	0.079
	0.082
	0.095
	0.071
	0.058

	
	t-ratio
	10.771
	8.393
	8.162
	9.088
	8.849
	9.190
	4.649
	9.297
	9.841
	7.144
	8.042
	8.271
	8.822
	5.965
	6.943
	8.485

	B3
	coeff.
	0.268
	0.230
	0.175
	0.151
	0.156
	0.071
	0.174
	0.063
	-0.039
	0.051
	0.002
	0.162
	0.033
	0.180
	0.228
	0.238

	
	st.-error
	0.063
	0.069
	0.073
	0.075
	0.086
	0.069
	0.086
	0.076
	0.085
	0.111
	0.002
	0.089
	0.089
	0.108
	0.083
	0.073

	
	t-ratio
	4.231
	3.328
	2.409
	2.014
	1.813
	1.025
	2.027
	0.872
	-0.464
	0.458
	0.021
	1.798
	0.369
	1.659
	2.758
	3.273

	σ2
	coeff.
	0.665
	0.787
	0.595
	1.103
	1.221
	0.797
	0.893
	0.908
	1.232
	1.395
	1.272
	1.307
	1.716
	2.738
	2.458
	2.336

	
	st.-error
	0.117
	0.137
	0.119
	0.185
	0.210
	0.146
	0.198
	0.156
	0.194
	0.244
	0.205
	0.211
	0.259
	0.377
	0.351
	0.329

	
	t-ratio
	5.686
	5.744
	4.986
	5.958
	5.802
	5.452
	4.499
	5.807
	6.355
	5.712
	6.195
	6.203
	6.619
	7.257
	6.999
	7.090

	γ
	coeff.
	0.784
	0.766
	0.634
	0.827
	0.800
	0.788
	0.652
	0.882
	0.902
	0.794
	0.841
	0.846
	0.907
	0.912
	0.937
	0.944

	
	st.-error
	0.082
	0.082
	0.137
	0.063
	0.075
	0.086
	0.157
	0.057
	0.043
	0.076
	0.056
	0.055
	0.038
	0.029
	0.027
	0.024

	
	t-ratio
	9.508
	9.304
	4.613
	13.037
	10.722
	9.136
	4.139
	15.568
	20.961
	10.388
	14.912
	15.413
	23.758
	31.372
	34.442
	38.959

	log LF
	-133.51
	-148.88
	-139.61
	-167.48
	-173.25
	-144.69
	-162.36
	-141.97
	-161.44
	-186.91
	-173.19
	-171.16
	-186.19
	-221.94
	-205.88
	-192.53

	a number of banks under study
	157
	157
	156
	157
	152
	154
	149
	154
	154
	154
	154
	151
	155
	156
	154
	148


Source: Authors’ calculations

At the same time, data in table 2 on the whole suggest the significance of the obtained results and investigated model of efficiency stochastic boundary. The least significant (value of t-ratio is less than 1.6) are values of 
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coefficients with such a parameter of the investigated model as 
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, that reflects the dynamics of changes of  administrative and other operational costs volumes of the investigated banks. At that, an inessential statistic dependence of such coefficients at the rate of significance 0.05 is observed only in certain periods of time. From the economic point of view the explanation of such a fact can be a various quarterly dynamics of the speed of alteration of granted loans volumes and administrative and other operational costs of the investigated banks. In particular, a quarterly dynamics of bank lending in the real sector of Ukraine’s economy for all banks within the period 2009-2012 is presented in Pic. 2, and a quarterly dynamics of volumes of administrative and other operational costs for all banks over the similar period of time is presented in Pic.3. At the same time it should be noticed, that an inessential statistic dependence of values 
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coefficients is observed in the periods of considerable excess of rate of growth of administrative and other operational costs in comparison with rates of growth of lending volumes in the real sector of the economy. In other words, the costs of the real resources of the banks didn’t correspond to the rate of lending volumes alteration. By the way, in these periods of time you can observe the decrease of values 
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of coefficients, which is an objective evidence of decrease of the influence of administrative and other operational costs on the dynamics of bank lending volumes in the real sector of the economy. So, it can be concluded, that a part of a share of an inefficient constituent in the processes of transformation of borrowed funds into lending resources in respect to Ukraine’s banks functioning is determined by the irrelevant tendencies in changes of volumes of administrative and other costs of the banks to the real tendencies of changes of lending volumes in the real sector of the economy.
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Pic. 2. General dynamics of bank lending of the real
sector of Ukraine's economy in the context of
particular quarters 2009-2012 years



Source: National Bank of Ukraine
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Pic. 3. Dynamics of volumes of administrative and
other operational costs peculiar to all Ukraine's banks
inthe context of particular quarters 2009 2012 vears



Source: National Bank of Ukraine

At the same time, reasoning from the data of table 2, values of 
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coefficients, it should be noticed a considerable influence of the volumes of the attracted funds in the form of physical and legal persons’ deposits on the dynamics of bank lending volumes in the real sector of the economy, which is explicable fact from the objective point of view. At that, the dynamics of values of 
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 coefficients can be the evidence of a considerable variability of the influence of other banks’ resources, attracted by the means of the interbanking lending market, on the dynamics of bank lending volumes of the real sector of the economy. Nevertheless, this fact has quite a logical explanation, which is based on the fact, that resources of other banks are mainly used for a maintaining of a proper liquidity rate with the purpose of meeting the requirements of the bank in necessary resources. 

If we compare the results with the similar researches it is necessary to notice, that as well as in the research of Sergei V. Golovan (2006) as a whole, the greatest influence on change of volumes of granted credits is rendered by volumes of borrowed funds in the form of deposits of physical and legal persons – bank customer. This result is quite natural and objective as it connects the transformation its resources by means of bank activity intermediary model. Thus it is necessary to notice, that comparison with the results of researches of Sergei V. Golovan (2006) is connected with that the economy of Russia and Ukraine and also their bank sectors, are similar in the functioning and development.

At the same time, unlike researches of Sergei V. Golovan (2006), for considered above model, the influence of administrative and other operational expenses are considerably bigger, than influence of resources of other banks which are involved by means of the market of interbank lending. In model of Sergei V. Golovan (2006) the similar situation is inverse. Hence, it is possible to notice, that from the point of view of conduct bank activity in Ukraine, there is observed imbalance between existing administrative and other operational expenses and dynamics of realization of such activity, in particular granting of credits to subjects of managing of the real sector of the economy. At the same time, there is also observed the insignificant share of influence of resources of other banks which are involved by means of the market of interbank lending for the purpose of expansion of bank lending of the real sector in Ukraine in comparison with results of Sergei V. Golovan (2006). It can be a sign of insufficient development of the Ukrainian market of interbank lending, as affects on insufficient support of existing dynamics of lending of the real sector of the economy in Ukraine.

5. Values of lending efficiency

Another result of the programme product FRONTIER 4.1 is a direct calculation of efficiency ratings – in this case the ratings of bank lending efficiency in the real sector of Ukraine’s economy. Like a calculation of parameters of the model of efficiency stochastic boundary, the calculation of the ratings of bank lending efficiency in the real sector of Ukraine’s economy is performed for particular quarters from the investigated period from 2009 to 2012 years. The generalized results of such calculations are presented in Picture 4 in the form of separated, for each of investigated quarters within 2009-2012 years, bar graph of bank lending efficiency in the real sector of the economy. Corresponding ratings of bank lending efficiency in the real sector of the economy are given in fractions of unity and presented in Picture 4 by ten levels: first level 0.1 – corresponds a set of different banks, which have values from 0 to 0.1 inclusive, the second level 0.2 – from 0.1 to 0.2 inclusive and so forth. At the same time along the Y-axis there was laid off the frequency – a number of banks which are typical for each level of investigated ratings in the context of separated quarters.

As a whole the results of efficiency of bank lending in Ukraine are comparable with the results received in research of Sergei V. Golovan (2006). It confirms the thesis about comparability of functioning of the bank sectors of Russia and Ukraine. The observable distinctions in estimations of efficiency of bank lending in comparison with results of Sergei V. Golovan (2006) are possible to explain by the different periods which were chosen for the analysis, and by some specificity of functioning of Russian and Ukrainian bank sectors of the economy. In particular such specificity is shown in the form of different scales of realization of bank activity, distinctions in functioning of the market of interbank lending. At the same time if we compare the received results with the results of research of Apergis Nicholas and Effrosyni Alevizopoulou (2011), where the banks of the developed countries of Europe are considered, then it is necessary to note that Ukraine has smaller values of estimations of efficiency of bank lending than Europe. However it is explained because of more developed structure of bank lending in Europe.
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. A battery of bar graphs of bank lending efficiency in the real
sector of Ukraine's economy in the context of particular quarters within
the period 2009-2012 vears




Source: Authors’ calculations
As it can be seen from Pic.4, most banks in the context of 2009 year had a rating of level 0.7 of bank lending efficiency in the real sector of the economy. At that, according to the results of the first, second and the fourth quarters of 2009 year most banks had levels of efficiency ratings less than efficiency level 0.7.

According to the results of 2010 year, though predominance of a number of banks with efficiency rating level 0.7 was preferred, but it should be noticed:
according to the results of the first quarter of 2010 most banks had efficiency rating at the level 0.6, 
according to the results of the fourth quarter of 2010 year a number of banks with the efficiency level 0.7 was considerably smaller than according to the results of particular quarters of 2009 year.
Substantial changes in the distribution levels of investigated bank lending efficiency ratings took place in 2011. Here, as it can be seen from the data of Pic.4, starting with the second quarter of 2011, the rating at the level 0.6 begins to prevail. At this such a tendency doesn’t get better, but even get worse. 

So, according to the results:
the first quarter of 2012 a number of banks with the rating of bank lending efficiency in the real sector of the economy decreases by 0.6 in comparison with the data of 2011,
the second quarter of 2012 – the prevailing is the efficiency rating at the level 0.4,
the third quarter of 2012 the efficiency rating at the level 0.6 prevails slightly in comparison with the efficiency ratings at levels 0.4 and 0.5,
the fourth quarter – the prevailing is the efficiency rating at the level 0.5.
So, it should be noticed, that the average rating of the bank lending efficiency of the real sector of Ukraine’s economy decreases gradually. In particular it is corroborated by the data presented in table 3, where are referred some statistic ratings of distribution of bank lending efficiency in the real sector of Ukraine’s economy by particular levels in the context of the investigated quarters within the period from 2009 to 2012 years which are presented in picture 4. 

	Table 3: Statistic ratings of graph bars of bank lending efficiency in the real sector of Ukraine’s economy in the context of particular quarters 2009-2012 years

	Year
	Quarter
	statistic ratings

	
	
	Min
	Max
	Medium
	Standard

deviation
	Excess
	Asymmetric property

	2009
	1
	0.078
	0.891
	0.617
	0.155
	1.0373
	-0.896

	
	2
	0.081
	0.890
	0.600
	0.155
	1.253
	-0.954

	
	3
	0.135
	0.883
	0.655
	0.121
	2.749
	-1.236

	
	4
	0.024
	0.887
	0.550
	0.172
	0.511
	-0.725

	2010
	1
	0.023
	0.874
	0.539
	0.167
	0.605
	-0.700

	
	2
	0.072
	0.898
	0.593
	0.164
	0.495
	-0.842

	
	3
	0.133
	0.875
	0.599
	0.139
	0.733
	-0.946

	
	4
	0.058
	0.884
	0.561
	0.196
	-0.464
	-0.570

	2011
	1
	0.032
	0.884
	0.527
	0.199
	-0.217
	-0.534

	
	2
	0.034
	0.893
	0.524
	0.166
	1.038
	-0.883

	
	3
	0.031
	0.896
	0.531
	0.176
	0.632
	-0.722

	
	4
	0.016
	0.887
	0.528
	0.175
	0.616
	-0.709

	2012
	1
	0.002
	0.868
	0.492
	0.187
	0.170
	-0.396

	
	2
	0.000
	0.905
	0.442
	0.170
	0.066
	-0.237

	
	3
	0.001
	0.902
	0.456
	0.186
	-0.164
	-0.215

	
	4
	0.001
	0.897
	0.463
	0.187
	-0.166
	-0.156


Source: Authors’ calculations

First of all, on the assumption of the data of table 3, it should be noticed a negative tendency in changes of mean values of the ratings of bank lending efficiency in the real sector of Ukraine’s economy within the whole investigated period. At the same time it should be noticed, that according to the results of particular years a considerable decrease of rating values of bank lending efficiency in the real sector of economy was not observed. As a whole among the reasons of observable decrease in efficiency of bank lending in Ukraine it is necessary to note both insufficient use of resources of other banks which are involved by means of the market of interbank lending for the purpose of expansion of bank lending of the real sector in Ukraine, and considerable administrative and other operational expenses which are unbalanced with dynamics of volumes of granted credits.

The highest rating values of bank lending efficiency in the real sector of the economy are observed in the second and in the third quarters of 2012, for which the typical are both the lowest rating values of bank lending efficiency in the real sector of the economy and the lowest medium rating values of bank lending efficiency. In particular, it can be the fact of the most evident stratification of Ukraine’s banks into banks with high and low bank lending efficiency in the real sector of the economy. Although in this context we can say about more even distribution by particular levels of bank lending efficiency in the real sector of the economy, which is demonstrated by asymmetric coefficient values, presented in table 3. However, in contrast to previous periods in 2012 the maximal number of banks has a shift to decrease of rating levels of their bank lending efficiency, that is reflects on the general negative tendency to decrease of medium values of bank lending efficiency in the real sector of Ukraine’s economy. 

If we compare the dynamics of changes of average rating values of bank lending efficiency in the real sector of economy with the dynamics of volumes of bank lending of the real sector of economy for all the Ukraine’s banks, it should be noticed the presence of a particular lag in such dependences. Manifesting such lag dependence of the investigated values is the inertness of reaction of bank lending processes, which shows itself in corresponding lending volumes, on a change of levels of such lending efficiency. The explanation of such a fact is a general inertness of bank system reaction, which is a complex polyhierarchic, but dynamic mechanism of modern market relations.

6. Conclusions 

Presented in the study retrospective of bank lending efficiency of Ukraine’s economy shows the tendency to efficiency decrease of the corresponding segment of bank lending. Reasoning from the form and investigated variables of the efficiency stochastic boundary model of the investigated bank lending segment, it can be concluded about the decrease of the efficiency of the process of transformation of attracted resources into lending resources by means of Ukraine’s banks. In the end it doesn’t contribute to substantial growth of the dynamics of rating values of bank lending efficiency in the real sector of Ukraine’s economy. 

As one of the factors that influence on the decrease of the efficiency of the process of transformation of attracted resources into lending resources, and consequently bank lending efficiency are inconsistent high rates of changes of volumes of administrative and other operational costs of the investigated banks with the dynamics of bank lending volumes in the real sector of the economy. 

More dynamical development of the Ukrainian market of interbank lending in realisation of due support of dynamics lending of the real sector of the economy is not less important. Inability to solve assigned tasks can lead to not only the subsequent decrease in efficiency of bank lending and its volumes, but also to decrease in efficiency of conduct bank activity as a whole and to destruction of the established communications between banks and subjects of managing of the real sector of economy. As consequence, the whole economic development of Ukraine is under the threat.

So, the key issue of increase of efficiency of processes of bank lending efficiency in the real sector of Ukraine’s economy is a matter of adequate usage of the real resources of banks. At that, such adequacy in use of real resources of banks in Ukraine is presented in reduction of administrative and operational expenses, increase of transparency of functioning of interbanking market of lending which demands essential structural changes.
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Pic 1. General Dynamics of the Volumes of Bank Lending in the Real Sector of Economy of all Ukraine's Banks within 2009-2012 years
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Рic. 3. Dynamics of volumes of administrative and other operational costs peculiar to all Ukraine's banks in the context of particular quarters 2009 2012 years
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Рic. 4. A battery of bar graphs of bank lending efficiency in the real sector of Ukraine's economy in the context of particular quarters within the period 2009-2012 years
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Рic. 2. General dynamics of bank lending of the real sector of Ukraine's economy in the context of particular quarters 2009-2012 years
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