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ASSESSMENT OF CAPITAL CONCENTRATION IMPACT ON THE BANKING SYSTEM
EFFICIENCY UNDER MODERN TRANSFORMATION

Abstract. The article proposes methodological aspects of the banking system efficiency
evaluating in the direction of the influence on capital concentration factor under modern
transformation conditions. Capital efficiency was investigated as the dependence of Ukrainian
banks' total income on the volume of its equity and liabilities on the basis of Cobb-Douglas
nonlinear regression models for for data according Ukrainian banks’ records for 8 years, which
were classified into four groups by the size of regulatory capital and assets.

The bank’s inefficiency measure is calculated on the basis of real data and standart values
for each factors as Euclidean space distance to the efficiency level.

The forecasted characteristics of banks' activity efficiency in groups using exponential
smoothing methods and piecewise models are determined.

According to the results of the prognosis of the estimates of capital efficiency according to
the model of piecewise linear regression, a general drop in the capital efficiency of the banking
system as a whole in groups is envisioned.

To evaluate the overall efficiency of banks, the matrix "productivity — efficiency" was
created. The obtained estimates confirm the uneven distribution of banks by quadrants, the absolute
majority of which are concentrated in a quadrant with a critical level of efficiency. The
implementation of the proposed toolkit on the basis of models of evaluation of the productivity and
efficiency of the banks' allows us to identify banks that require a radical change in strategy, revision
of the process of using resources with the aim of reduction of the dependence of banks' profitability
on negative external influences.
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OIIIHKA BILVIMBY ®AKTOPY KOHIIEHTPAIIIl KAIIITAJTY
HA E®OEKTUBHICTb BAHKIBCbKOI CHCTEMHU
B CYUACHUX TPAHC®OPMAIIMHUX YMOBAX

AHoTanisi. 3amporoHOBaHO METOJOJIOTIYHI aCHEKTH OIIHKK e()EeKTHBHOCTI OaHKIBCHKOI
CHUCTEMH B HampsiMi BIUIMBY (DakTOpy KOHIIEHTpallii Kamitaxy B Cy4acHHUX TpaHchopMarliiHuX
yMmoBax. JlociipkeHo KammitanbHy eeKTHBHICTD 5K 3aJIeKHICTh CYKYITHOTO J0X0Ay OaHKiB YKpaiHu
BiJ 0OCSTIB BJIACHOTO KamiTary i 3000B’S3aHb Ha OCHOBi MOOYAOBM MOjeJel HemiHiiHOI perpecii
Ko606a — [lyrmaca mis naHux 3a Oankamu YKpaiHu 3a BiCiM POKIB, sIKi Kiacu(pikOBaHO HA YOTHPH
IPYIHU 3a PO3MIPOM PEryJSITUBHOTO KamiTany | akTuBiB. Po3paxoBaHo Mipy HeeeKTHBHOCTI OaHKY
Ha OCHOBI pEaIbHUX JIaHMX Ta €TAaJOHHUX 3HA4YeHb IS KOXKHOTO 3 (PakTOpiB sSIK BiACTaHb B
€BKJIIIOBOMY MPOCTOPi 10 MeXi epeKTUBHOCTI IpymaMu. Bu3HaueHO MPOTHO3HI XapaKTepUCTUKU
e(eKTUBHOCTI [IisSUIBHOCTI OaHKiB 3a TpynaMH 3 BHUKOPHCTAaHHSIM METOJIB EKCIOHEHLIHHOTO
3TIQDKYBaHHS 1 MOJENCH i3 MepeKToYeHHSIMHU. BiImoBimHO 70 pe3yJabTaTiB MPOTHO3Y OIHOK
KallitalibHO1 €)EeKTHBHOCTI 32 MOJIEIUTIO KyCKOBO-JIIHIHOT perpecii nepeadadyeHo 3arajibHe MmaiHHs
KaImiTaabHO1 €PEeKTUBHOCTI 0AHKIBCHKO1 CUCTEMH B IILJIOMY 33 TPYIaMH.

Jnsa ouinku 3aranbHOi eeKTHBHOCTI OaHKIB MOOYZOBaHO MAaTPULIIO «ITPOLYKTUBHICTH —
pe3yabTaTuBHICTEY. OTpUMaHi OLIHKM MiATBEPIKYIOTh HEPIBHOMIPHICTH PO3MOALTY OaHKIB 3a
KBaJpaHTamH, abcoiloTHA OUTBIIICTE 3 SKUX CKOHLEHTPOBAHA Y KBAIPaHTI 3 KPUTHUYHUM DPiBHEM
epexTuBHOCTI. Peanizaiis NPONMOHOBAHOTO IHCTPYMEHTapil0 HAa OCHOBI MOJENEeH OLIHKK
MPOAYKTUBHOCTI Ta PE3yJIbTATUBHOCTI MiSUIBHOCTI OaHKIB J03BOJISIE BU3HAUYMTH OaHKH, AKi
NoTpeOyIOTh KapAMHAIBHOT 3MIHU CTpaTerii, Ieperyiaay Npouecy BUKOPUCTAaHHS PECYPCIB 3 LU0
3MEHLICHHS 3aJIe)KHOCTI MpuOyTKOBOCTI OaHKIB BiJA HEraTMBHUX BIUIMBIB 30BHILIHBOTO
cepeoBHUIIA.

KarouoBi cjoBa: 06aHk, OaHKIBChKa CHCTEMa, KOHIIGHTpAIlisl Kamiramy, e(QeKTUBHICTb,
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OLEHKA BJIUSITHUA ®AKTOPA KOHIUEHTPALIMU KAIIUTAJIA
HA D3®®EKTUBHOCTb BAHKOBCKOM CUCTEMBbBI
B COBPEMEHHBIX TPAHC®OPMAIIMOHHBIX YCJIOBUSX

AnHoTtamus. IIpeanoxeHbl METOMOJIOTHYECKHE AaCleKThl OLEHKH S(PQPEKTHUBHOCTH
0aHKOBCKOIl CHCTEMbI B HAIPaBJICHUN BIUAHUS (PAKTOpa KOHIIEHTPAIMK KallUTajla B COBPEMEHHBIX
TpaHC(OPMAIMOHHBIX ycnoBuax. MccienoBana kamurtanbHas 3(QEKTHBHOCTh KaK 3aBHCHMOCTB
COBOKYITHOTO J0X0Jia OaHKOB YKpawHBI OT 00bEMOB COOCTBEHHOTO KalHTana M 005S3aTeIbCTB Ha
OCHOBE TIOCTpOCHMsI MoJienieii HenmHeiHol perpeccun Ko66a — Jlyriaca Juisi JaHHBIX OaHKOB
VKpauHbI 3a BOCEMb JIET, KOTOpPBHIE KIacCU(HUIMPOBAHBI HA YETHIpE TPYNNBI MO pasMepy
pETYIATUBHOTO KamWTala W akTHBOB. Paccunrana mepa Hee()eKTHBHOCTH OaHKa Ha OCHOBE
peaNbHBIX JAHHBIX W OSTAJOHHBIX 3HAYEHUH JUIA KaXA0To M3 (aKTOPOB KaK pPACCTOSHHE B
eBKJIIMZOBOM  TPOCTPAHCTBE A0 OdTanmoHa 3¢dexTuBHOCTH.  OmnpeneneHsl  NPOTHO3HBIE
XapaKTepUCTHKU 3(PPEKTUBHOCTH AEATEIFHOCTH OAHKOB IO TPYyNIaM C UCIOJIb30BAaHHEM METOJIOB
eKCIIOHCHIIMAIBHOTO CIVIAKMBAHMA W MOJENed ¢ MepeKmodeHusMH. B cooTBercTBHHM ¢
pe3yabTaTaMy TIPOTHO3a OIICHOK KAalHUTaIbHON 3((GEKTUBHOCTH MO MOJETH KYCOYHO-JIMHEHHOMN
perpeccuu mpeackKazaHo oOlee MajeHrne KanmuTaaTbHOH 3(PQPEKTHBHOCTH OAHKOBCKOW CHCTEMBI B
LIEJIOM IO BCEM TPYIIIaMm.

s onienku o6Omelt 3ppekTHBHOCTH OAaHKOB MOCTPOCHA MATPUILY «ITPOU3BOUTEIHLHOCTh —
pe3ynbTaTUBHOCTEY. IlosydeHHBIE OLEHKH MOATBEP)KIAIOT HEPABHOMEPHOCTH paclpeeseHUs
0aHKOB IO KBaJpaHTaMH, a0COJIFOTHOE OOJIBIIMHCTBO KOTOPBIX CKOHIICHTPHPOBAHO B KBaJPAaHTE C
KPUTHUYECKUM ypoBHEeM 3(dekTuBHOCTH. Peanu3aius npeaiaraeMoro HHCTpyMEHTapHs Ha OCHOBE
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Mojeneld oneHkH d(G(OEKTUBHOCTH M PE3YJbTaTUBHOCTH JISATEIBHOCTH OaHKOB TO3BOJISET
BBIJICNIUTH OAHKH, KOTOPHIE HYKJIAIOTCA B KapAWHAIBLHON CMEHE CTpaTeruu, mepecMoTpa mpoiecca
WCITOJTB30BAHMS PECYPCOB C IIEJIbI0 YMEHBIIIEHUS CTEIICHH 3aBUCUMOCTH MPUOBLILHOCTH OAHKOB OT
HETaTUBHBIX BO3JICUCTBUI BHEIIHEH CPEIbI.

KuaroueBbie cjioBa: 6aHK, OaHKOBCKasl CHCTeMa, KOHIIEHTpaIus KanuTaia, 3Q(QpeKTHBHOCTD,
KamuTanbHas  A(PQPEKTUBHOCTh, JIKOHOMETPUYECKHE MOJENH, JCMO3UTHBIE  KOPIOpAaIiH,
HEJIMHEHHBIE MOJICIIH.

®dopmyit: 2; puc.: 4; Tadun.: 3; oubi.: 17.

Introduction. The topic of ensuring efficiency of the banking system in real conditions of
the country economy functioning is very acute. Effective functioning of the banking system
depends on the efficiency of monetary regulation of the economy, the efficiency of credit and
settlement servicing of economic turnover, the stability of the activity of various economic entities,
and others like that. Therefore, all technigues and tools that promote smooth operation of the
banking system should be used effectively [1]. The effectiveness of the banking system can be
considered in two strategic aspects: the economic and social-economic efficiency of each banking
institution in particular; the banking system as a whole as factors contributing to the efficiency of
the functioning of the socio-economic system [1, 6].

Negative tendencies in the development of the banking system of Ukraine, which, in
particular, appear in the low profitability of assets due to their overall low quality, a high share of
non-profitable assets in total assets of banks and unreasonably high business costs, put forward the
problem of assessing the effectiveness of banking activities in the direction of the factor of
concentration of capital influence and the formation of adequate tools for management, planning,
choosing a development strategy. All the above mentioned emphasize the fact that the most
important tasks being faced by the domestic banking sector today are related to the notion of the
efficiency of the functioning of the banking system and its individual components under the
influence of system factors such as aggregate bank revenues, equity capital and loan capital, the size
of regulatory capital and assets [16, 17]. Consequently, researching the efficiency of the banking
system is important due to the fact that it serves as an integral part and indicator of the security of
the entire financial system of the country, and the factor of concentration of capital in the markets is
decisive and systemically generating.

Analysis of research and problem statement. Problems of bank efficiency are given a lot
of consideration by domestic and foreign scholars and practitioners, in particular: Dreksler L.,
Bolotin B., Gerasimovich A., Gromov L., Kirichenko O., Kochetkov V., Maslenchenkov Y.,
Panova G., Primosta L., Cherkasova V., Chetyrkin Ye., Yehorina E., Porter M., Coelli T. and others
[1, 7, 12, 13]. In their writings, the researchers determine the efficiency of banks indicators, the
methods of forming the boundaries of the effectiveness of systems, and analyze the advantages and
disadvantages of using one or another method in modern practice. However, the development of
methodological tools for evaluating bank efficiency and dimensional-dynamic diagnostics, taking
into account the factors of increasing the concentration of capital and the growth of level of foreign
capital, which are consistent with modern Ukrainian realities of transformation processes, are not
considered sufficiently.

The aim of the work is to improve the methodology for assessing the efficiency of the
banking system, taking into account the influence of the factor of concentration of capital on the
basis of methods of multidimensional analysis, parametric and nonparametric methods that allow to
perform an assessment of structural efficiency in conditions of a non-stationary external
environment.
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Research methods: production functions, construction of borders of the efficiency, method
of level of development, adaptive methods of forecasting, models with switching. The object of the
research — the processes of assessing the efficiency of the banking system as a component of
financial security.

The information base of the research is the data of the financial reporting of banks
provided by NBU [4, 10, 11], statistical data of the State Statistics Service of Ukraine [5, 11] and
the Ministry of Finance of Ukraine [9]. The whole period of the research is divided into certain
stages, which correspond to the dynamics of the transformational processes of the Ukrainian
economy as a whole.

Research results. The purpose of the research is to evaluate, analyze and forecast the
impact of the capital concentration factor on the efficiency of the banking system. The research
paper analyzes the capital efficiency of banks in four groups: from the largest to the smallest, based
on the methodology of NBU, by the size of the regulatory capital and assets. The result of this stage
is the model of integrated assessment and the dynamics of capital efficiency.

Efficiency is considered through a combination of productivity and efficiency of the banking
system. On the basis of the application of production functions, a performance matrix is formed —
the performance by which the bank is included in one of four groups, for each of which the main
directions of increasing the efficiency of banking activity are determined. The basic concepts of
efficiency evaluation used in the work are the concepts of boundary methods [8], parametric and
nonparametric analysis [14, 15]. The essence of the boundary methods [14, 15] for the analysis of
efficiency is that the efficiency of the bank is compared with the limit of efficiency (or production
capacity curve), which is determined by the most effective units of this class. Nonlinear analysis [8]
is based on the equation with a certain average level in the given class, which is determined by the
calculation of indexes or using the method of least squares.

The research algorithm has the following sequence: construction of the limits of efficiency;
calculation of integral efficiency indicators based on parametric methods; analysis of the
characteristics of the distribution of estimates of the capital efficiency of the banks.

Capital efficiency is considered as the dependence of the aggregate income of Ukrainian
banks on the level of its own capital and loans on the basis of the Cobba-Douglas nonlinear
regression function [8]:

Y =ag- XM X%, (1)
where ag, a; i a, — model parameters, X; — level of the own capital, X — volume of the
loans.

The model allows to calculate theoretical values of one of the factors with given empirical
values of the initial variable and the value of another factor. The calculation of requirements in one
of the factors is necessary for constructing the limits of efficiency. The degree of inefficiency of the
bank can be calculated on the basis of real data and standard value for each of the factors, which is
defined as the distance in the euclidean space to the efficiency.

Generally, models have been constructed in APP Statistica [2] for the research period, their
characteristics and adequacy are given in Table 1. The analysis of the above-mentioned criteria of
statistical significance allows us to conclude that the models are highly adequate and that the results
of modeling correspond to real data, and therefore confirms the hypothesis that changes in the
banks' income have a significant dependence on the selected factors — the level of their own capital
and loans.
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Table 1

Dependence of aggregate income of banks of Ukraine on the function of Cobb — Douglas

Year Coefficients of the model of production function | Adequacy (R2)
2009 Y =0,3882 - x, %71 . x,06127 0,9705
2010 Y — 3,6802 'X10'0361 . X20,7605 0,9447
2011 Y = 0,1665 _X10,3949 _X20,64-81 0,9774
2012 Y =0,5664 - X, %7 - X, %8217 0,9565
2013 Y =1,8011-x,%7¢ . x, 7% 0,9349
2014 Y =0,2712 - X, **%%* . x, 05130 0,9341
2015 Y =4,7251 - x,°0%¢" . x, 07423 0,8936
2016 Y — 10’7725 . X10,0477 . X20,6702 0,9111

In fig. 1 Diagram of the dynamics of changes in the coefficients of the model of production
function with maximum, minimum and average estimates, and their comparative analysis.
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Fig. 1. Diagrams of dynamics of changes in the coefficients of the model of production function

They characterize the effectiveness of using the investigated factors of the amount of their
own capital and loans to the bank's income. There is a significant difference according to the
coefficient of elasticity to the increase of income of the bank in favor of the factor of loans.

Based on the results of the efficiency assessment, the average normed valuation of the
efficiency of deposit-taking corporations of banks by groups with forecast estimates for trend
models [8] (Fig. 2) was calculated.
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Fig. 2. Average normed valuation of the efficiency of deposit-taking corporations by groups

As can be seen from Fig. 2, there is a general decline in the efficiency of banks in all groups,
especially over the last 2 years. Comparing the size of the banks, it's worth noting that the banks of the
Group | are the most effective banks. However, the banks of Groups Il—TIII are the most predictable,
though less effective. Under normal circumstances, the high efficiency of "large" banks and the high rate
of increase in the productivity of their operations are due to greater resource capabilities, which ensure the
maintenance of highly skilled professionals, the use of promising and advanced technologies; widespread
fiscal network; consolidated accounting and financial reporting that allows you to balance profits and
losses within the network, etc. However, these same factors in the context of the crisis lead to a sharp
decrease in the efficiency of work: a significant branch network involves significant initial costs and
maintenance costs, which has led to the need to close a large number of branches and departments in crisis
conditions; the expanded customer base has led to the emergence of a large hundred of troubled loans.

Methods of exponential smoothing and switching models [8] were used to determine the forecast
performance characteristics of banks' activity. Estimates of the parameters of the resulting piecewise-linear
regressions are given in Table 2.

Table 2
Results of the estimation of parameters of the model of the piecewise linear regression of the

average normed estimates of the efficiency of deposit-taking corporations by groups
| I Il v
R 0,945709 | 0,993850 | 0,986780 | 0,972866
R 0,894366 | 0,987738 | 0,973736 | 0,946469
BO 0,180592 | 0,024590 | 0,012767 | 0,003260
t 0,003345 | -0,000675 | -0,000426 | -0,000078
BO 0,586880 | 0,043650 | -0,021268 | -0,001308
t -0,042479 | 0,012796 | 0,013008 | 0,001940
Breakpoint 0,2170 0,0415 0,0175 0,0040
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The coefficients of determination confirm the adequacy of the constructed models, the

regression equation for each of the groups will have the following form:
0,180592 + 0,003345 - ¢, sxio y, < 0,2170,

for Group I: 3 = {0,586880 —0,042479 - t, ko y, > 0,2170; @

0,024590 — 0,000675 - t, axuwo y, < 0,0415,

for Group II: . = {0,043650 +0,012796 - t, kim0 y, > 0,0415;

0,012767 — 0,000426 - t, akwo y, < 0,0175,

for Group I11: 3, = {—0,021268 +0,013008 - ¢, ko y; > 0,0175;

0,003260 — 0,000078 - t, axkwo y, < 0,0040,

for Group IV: 3, = {—0,001308 +0,001940 - ¢, ko y, > 0,0040.

For comparison Table 3 represents the value of absolute percentage error (m.a.p.e.) for the
models of piecewise linear regression and exponential smoothing. According to the results of
calculations (Table 3), in all cases, when constructing the forecast, preference is given to models of
piecewise linear regression.

Table 3
Average absolute percentage error for models of piecewise-linear regression
and models of exponential smoothing

I I 1 v
Piecewise Linear Regression | 12,2 | 17,29 | 19,46 | 15,94
Exponential Smoothing Grid Search Results

NoTrend 15,94 | 98,23 | 69,03 | 47,65
LinearTrend 14,02 | 47,42 | 47,47 | 38,66
Exponential 25,69 | 50,55 | 55,15 | 37,31
DampedTrend 13,23 | 67,44 | 63,05 | 71,08

The best quality of the piecewise linear regression model is for the first group of banks. The
forecast on the model of piecewise linear regression is shown in Fig. 3. The analysis of the
estimates of capital efficiency for 2015—2016 and their predictive values indicate a significant drop
in the capital efficiency of the banking system.
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Fig. 3. Diagram of average normed performance of banks with predictions
for groups according to the model of piecewise linear regression

The fastest pace (-34.39% over two years) of lowering of performance rates will have the
first group of banks. Also, the decline will be observed for the third group of banks (-6.04% for
2017—2018). In two years, the capital efficiency of banks in the second and fourth groups should
increase slightly (by 28.94% and 0.87% respectively). The conducted analysis of capital efficiency
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allows us to conclude that banks gradually increase efficiency in the direction of stabilization of
their own activities after the crisis phenomena of 2013—2014 years, but at the current moment
show a decrease in efficiency compared to the turning point of 2014.

In accordance with the general concept of research for solving problems of determining
areas for improving the efficiency of banks — using parametric methods of efficiency evaluation,
method of level of development, production function and heuristic methods at the following stages:
the formation of a system of indicators of productivity and efficiency of the banks; assessment of
the productivity of the banks; assessment of the efficiency of the banks; comparison of evaluation
results; development of recommendations for selecting areas for improving the efficiency of
banking institutions.

According to the performance of the banking system, loans and customer debts were taken
into account, and interest and commision costs were chosen as factors. In the model of performance
evaluation, net profit / loss of the bank is a resultant change, and factors - loans and debts of legal
entities and individuals [3]. In the models, the evaluation takes place according to the production
function. As a result, the matrix "productivity - efficiency" is constructed, which has four quadrants:
the most effective banks; effective enough; not effective; critical.

The received quadrants mutually exclude each other by their character and are separated by
average values (mediums) of the evaluations of productivity and efficiency at the choice. Thus, the
guadrant to which the i-th bank (Ef_Bi) has got into is determined in the following way:

most profitable if

(the most tf fective if Tli = Med(I1)iPi = Med(P);

Ef Bi = { ef fective enough if Tli < Med(I1)iPi > Med(P);

- not fective enough if Ili = Med(I1)iPi < Med(P);
critical if Tli < Med(ID)iPi < Med(P);

where Med (77) and Med (P) — respectively, are the measure of productivity and fficiency
across the entire combination of investigated banks; 77;, Ri — evaluation of productivity and
efficiency of i-th bank

When assessing the activity of banks in Ukraine as a whole, it should be noted that the
average level of productivity increases, which allows us to draw conclusions about the optimization
of their activities, but the average level of productivity has a steady tendency to decrease. That is,
the priority direction of increasing efficiency is to reduce the risk of decline in the performance due
to the increase of external conditions of functioning by improving the productivity.

In fig. 4 productivity-efficiency matrices in 2009 and 2016 are represented.
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Fig. 4. Matrix "Productivity-Efficiency" based on the results of the assessment of the activities of banks
Each point in the picture reflects the position of a separate bank.
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Thus, banks that fall into a quadrant with a critical level of efficiency need a radical change
in strategy, reviewing the use of resources in order to minimize the recruitment of initial resources
and maximize the volume of banking products at the outcome; review pricing policies for banking
products with the aim of reducing the dependence of profitability on negative external influences.
For banks that fall into a quadrant with a fairly high level of efficiency, it is expedient to continue
the chosen development strategy in case of optimization of the use of resources, innovations,
production of bank products; In order to ensure competitiveness and future development, it is
necessary to increase the productivity of the activity while leaving prices at the current level.

Conclusions. As the issue of ensuring a sufficient level of efficiency of the banking system
in the real conditions of functioning of the economy of the country is very acute, all the techniques
and tools that facilitate the smooth operation of the banking system should be used effectively. The
successful solution of the tasks of ensuring the efficiency of the banking system, first of all, requires
the use of methods for determining the various aggregate efficiency characteristics, estimating and
forecasting of the system and its elements in order to prevent the crisis phenomena and early
implementation of measures to eliminate them, the effectiveness of which depends on the
effectiveness of the monetary the regulation of the economy, credit-settlement service of economic
turnover, the stability of the activity of various business entities, etc.

In this work, models of capital efficiency evaluation were implemented, which established
the following gradations: the most effective banks are the largest banks, however, the most
predictable, although less effective, are large and medium-sized banks.

The application of models of productivity appraisal and performance of the banks allowed
banks to be identified that require a radical change in strategy, reviewing the process of using
resources in order to minimize the recruitment of initial resources and maximize the volume of
banking products at the outlet; review pricing policies on banking products with the aim of reducing
the dependence of banks' profitability on negative externalities.

The results of the work can be implemented in banking regulation and supervision at the
macroeconomic level in order to increase the level of reasonableness and efficiency of making
managerial decisions.
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