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Abstract. The aim of the study is the analysis of the development of the banking system of
Ukraine in the current economic and political conditions and identifying the opportunities of using
the cognitive technologies for predicting its development. Methodical research tools include the
cognitive modeling, which allows establishing a qualitative relationship between quantitative
indicators. Testing of methodological tools was conducted on the example of the Ukrainian banks.
It was analyzed the current financial position of the banking system of Ukraine with the help of the
indicators of profitability, equity, liquidity, business activity. As a result the substantial worsening
of indicators of basic performance of Ukrainian banks was discovered. It was investigated the
possibilities of using cognitive models in bank's management for prediction the development of the
banking system of Ukraine. It was proposed to use integrated assessment of financial stability of the
Ukrainian banking system as a factor that reflects the level of its development. By using cognitive
modeling intercommunication of indexes that characterize financial sustainability of Ukrainian
banking system was investigated. It was founded that among the indicators of financial
sustainability of Ukrainian banking system the most important is an index of correlation of clean
open position in foreign currency to the capital. It was proposed to use the results of cognitive
analysis in constructing scenarios of development of the banking system of Ukraine.
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AHoTauisi. MeTol0 NOCTKEHHSI € aHajli3 pPO3BUTKY OaHKIBCBKOI CHCTEeMU YKpaiHH B
HUHINTHIX €KOHOMIYHHX 1 TIONITHYHAX YMOBaX 1 BHSBICHHA MOXIUBOCTI BHUKOPHUCTAHHS
KOTHITHUBHUX TEXHOJIOTIH JIJIsl MPOTHO3YBaHHS ii po3BUTKY. [IpoaHanizoBaHO MOTOYHUH (hiHAHCOBHIA
cTaH 0aHKIBCBKOI cHCTeMH YKpaiHHW, B pe3yabTaTi 4OT0 BUSBJICHO 3HAYHE MOTIpPIICHHS MOKA3HUKIB
JiSUTBHOCTI  YKpaiHCBKUX OaHKiB. 3alpoONOHOBAHO BUKOPUCTOBYBATH IHTETPalbHUM IMOKA3HUK
(iHaHCOBOT CTIHKOCTI yKpaiHChbKOi OaHKIBCHKOI CHCTEMU K (pakTop, sIKMil BimoOpakae piBeHb ii
PO3BUTKY. 3a JONIOMOTOI0 KOTHITUBHOT'O MOJIENTIOBAHHS JOCIIPKEHO B3aEMO3B'I30K MOKa3HUKIB, 1110
XapaKTepU3yIOTh (hiHAHCOBY CTIMKICTh OAaHKIBCHKOI cucTeMu YKpainu. BuseieHo, mo cepen mux
MMOKA3HUKIB HAWOULIBII BIUIMBOBUM € TTOKAa3HWK CITIBBITHOIIEHHS YHCTOI BIJKPUTOI TMO3UIli B
1HO3EMHIM BAIOTI J0 KamiTaly. 3anpolOHOBAHO BHKOPHCTOBYBATH PE3YJIbTATH KOTHITUBHOTO
aHaJizy npy noOynoBi CEHaPiiB pO3BUTKY OAHKIBCHKOI CHCTEMHU.

KuarouoBi cioBa: GaHKIBChKa CHCTEMa, KarliTad, JIOBa aKTUBHICTh, KOTHITHBHA KapTa,
JKBIIHICTH, MPUOYTKOBICTH, 3000B'13aHHSI.
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KOITHUTUBHOE MOJIEJIMPOBAHUE PA3BUTHSI BAHKOBCKOM CUCTEMbI
YKPANHDBI

Annoramus. Llensio mccrnenoBanust sIBISETCS aHATIM3 Pa3BUTHSI OAHKOBCKOW CHCTEMBI Y KPauHBI
B HBIHEITHUX 3KOHOMHYECKHX WM MOIUTHYECKUX YCJIOBHSAX W BBIIBICHHE BO3MOXXHOCTH HCIOJIB30BAHUSA
KOTHUTHBHBIX TEXHOJOTWMI JUI1 TPOTHO3HMpOBaHWS €€ pas3BuTHs. [IpoaHanM3upoBaHO TeKyIlee
(rHAHCOBOE COCTOSIHNE OAHKOBCKOM CHCTEMBI YKpauHbI, B Pe3yJbTaTe Yero BBIBICHO 3HAYHTEIHHOE
yXYALICHWE TOKa3aTeled JeSTEeNbHOCTH  YKpauHCKMX  OaHkoB. IIpemioxkeHo  HMCHONB30BaTh
HHTETPaJIbHBIN TOKa3aTenb (YMHAHCOBOW YCTOWYMBOCTH YKPAUHCKON OAHKOBCKOW CHCTEMBI Kak (akTop,
KOTOpPBIA OTpa)KaeT YpOBeHb €€ pa3BUTHs. C MOMOLIbI0O KOTHUTUBHOIO MOZEIMPOBAHUS MCCIIEOBaHA
B3aMMOCBSI3b TIOKA3aTellel, XapaKTepU3YIOMMX (HHAHCOBYIO YCTOHYMBOCTh OAHKOBCKOM CHCTEMBI
VYkpaunbl. BpisiBieHo, 4TO cpequ 3THX TOKasareied HauOoliee BIMATENBHBIM SIBISIETCA IIOKa3aTellb
COOTHOLLIEHHSI YHCTOM OTKPBITOA MO3MIMH B HHOCTPAaHHOM BaloTe K KamuTany. [IpemioskeHo
HCHOJIb30BaTh PE3Y/bTaThl KOTHUTUBHOTO AHAIM3a MPU MTOCTPOSHUH CLIEHAPHEB Pa3BUTHs OAHKOBCKOW
CHCTEMBIL.
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Introduction. The acceleration of economic growth of the country and increase in  investment
in its economy largely depends on the efficiency of the banking system. However, the main indicators
of Ukrainian banks in Ukraine remain low. So, for seven months of 2016 the total loss of Ukrainian banks
reduced in 3.3 times compared to the same period last year and at 01.08.2016 it was 9.3 bin UAH
(01.08.2015 the loss of Ukrainian banks was 30.2 bln UAH). At 01.08.2016 33 operating banks had losses
in the amount of 16.6 bln UAH. 68 banks had earnings in the amount 7.4 bin UAH, including in July 75
banks had earnings in the amount of 1 bin UAH [1]. The main factors that determined the negative
economic trends in the banking system of Ukraine in recent years were decline in purchasing power due to
the reduction in real incomes; decline of foreign investments.

Literature review and the problem statement. Investigation of the problems of the banking
system in Ukrainian scientific literature is given significant attention. The scientific works of 1. Blahun [2],
I. Dyakonova [3], A. Epifanov [4], V. Kolabov [5] O. Kolodiziev [6; 7] are dedicated to this issue. In the
work of 1. Blahun [2] it is grounded the necessity of development of mechanism of forming of strategies of
the banking system in connection with the problem of practical providing of efficiency of development of
banks both on macro- and at microeconomic level. The work of I. Dyakonova [3] is dedicated to the
exposure of weak points and foreground tasks for further development of the banking system of Ukraine.
The methodological components of an effective bank's sector development and its co-operating with the
real sector of national economy are investigated in the work of A. Epifanov [4]. The modern problems of
development of the banking system of Ukraine are investigated in the work of V. Kolobov [5]. In the work
of O. Kolodiziev [6] it was proposed the system of indexes of estimation of the bank’s financial planning
that can be used as a base of formation of financial plans. In the work [7] the multilevel system of indexes
of financing of innovative activity was formed that will assist to development of the bank’s sector.

Due to the complexity and dynamism of current economic and political processes it is
insufficiently illuminated the issues of application of advanced modeling techniques for predicting trends
in the banking system of Ukraine. This determines the choice of the topic and confirms its relevance.

The aim of the article is to identify the opportunities of using the cognitive technologies for
predicting the development of the banking system of Ukraine.

Research results. One of the main factors ensuring the proper development of the country's
financial system is an effective functioning of banking institutions. The banking system influences on
regional development, creates conditions for active investment activity, ensuring the proper financing of
enterprises and increasing the standard of living of the population.

In order to justify the need of forecasting of the development of the banking system of Ukraine it
was considered its current financial condition by using the indicators of profitability, equity, liquidity,
business activity.

During 2007-2016 the return on assets of Ukrainian banks didn't exceed 10%, at 01.01.2016 p. it
reached its minimum value (-1.91%), which indicates inefficient use of assets of domestic banks. The
return on equity was also low during the studied, and since the beginning of 2014 it began to decline
rapidly to -51.91% at 01.01.2016.

To analyze the equity of Ukrainian banks it was compared its pace of growth with the pace of
growth of Ukraine's GDP during 2007-2015 [8]. During 2007-2009 the pace of growth of the own capital
of Ukrainian banks ahead the pace of growth of Ukraine's GDP, during 2010-2011 the situation is
reversed, and during 2012-2013 the pace of growth of these indicators differed slightly. However, in 2014
the pace of growth of the own capital of Ukrainian banks amounted 76.88%, i.e. the amount the own
bank’s capital in Ukraine has decreased by 23.12%, due to which the pace of growth of GDP exceeded the
pace of growth of the own capital of Ukrainian banks. A similar situation was observed in the following
year.

The distribution of Ukrainian banks in the share of equity in liabilities is unequal: in the
considerable number of Ukrainian banks (40 of 108) the share of equity in liabilities is from 0 to 20%, in
one bank (PJSC CB "Financial initiative™) this index is negative, while in 20 banks the equity exceeds
liabilities. Exponential distribution of Ukrainian banks in magnitude of the equity and unequal distribution
of Ukrainian banks in the share of equity in liabilities confirms the conclusion about substantial bank's
differentiation in the analyzed indicators.

To analyze the liquidity of Ukrainian banks the dynamics of banks' liquidity norms was reviewed
[9]. During 2007-2016 the attained values of the index of the instant liquidity, which characterizes ability
of bank to provide timely implementation of the bills of debt due to its highly liquid assets, exceeded a
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norm more, than twice. Analogical tendencies are traced in relation to the values of indexes of current and
short term liquidity that testifies to surplus of liquidity of banks, their inability to place resources
effectively.

For the analysis of the business activity of Ukrainian banks the distribution of domestic banks by
the indicator of the share of the credit portfolio in assets was considered. As of 01.07.2016 10 banks of
Ukraine had maximum large share of the credit portfolio in assets, and 20 banks had maximum small
value of this index by comparison to a middle level in the banking system (60%). Analysis of the values of
the share of the credit portfolio in assets suggests the need to improve the business activity of domestic
banks.

Thus, the analysis of the financial state of domestic banks enabled to find out the substantial
worsening of basic indicators of their performance, in fact the domestic banking system tested
considerable shocks as a result of soldiery events on east of country. The marked testifies that for gradual
renewal of the banking system it is necessary not only to perfect the bank’s anticrisis management but also
apply the modern methods of prognostication of its development.

In the conditions of non-stationary external environment the mobility of economic systems grows.
For this reason for prognostication of development of the Ukrainian banking system the application both
adaptive methods prognostication and modern technologies of cognitive modeling is appropriate, which
foresee realization not so much quantitative analysis of the proper indexes, but also quality analysis.

The method of construction of cognitive maps [10] involves the construction of the oriented count
the ribs of which are represented by links between the elements of the system (concepts, i.e. indexes that
have the greatest impact on the system) and can acquire one of three values [11, p. 14]: +1 (positive
influence of one concept on the second); -1 (negative influence); O (absence of cause and effect
connections between concepts). As model factors the indicators of financial sustainability were selected.
There are indexes of current financial status and sustainability of financial institutions of country and their
counterparties from to the sector of non-financial corporations and sector of house keepings [12].

In the process of construction of the cognitive model it follows to select the followings factors:
base factors, which describe financial sustainability of the banking system, i.e. the indicators of financial
sustainability; factor-indicator, which represents the level of development of the banking system of
Ukraine. It is proposed to choose the integral estimation of financial sustainability as a factor-indicator.
The results of calculation of the integral index of the financial sustainability of the Ukrainian banking
system are shown in Table 1.

Table 1
The integral index of financial sustainability of the banking system of Ukraine
The standardized value of the indicator
The
Cod The indicator first
€ 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | half
of
2016
11 The ratio of the -0,39 | -0,17 | 1,57 1,67 0,97 0,88 -0,91 | 0,77 -0,25 | -1,02 | -0,73 | -0,36
regulatory capital
to the risk-
weighted assets
2 The ratio of the -0,67 | -0,49 | 1,77 1,76 1,10 1,03 -0,17 | -0,41 | -0,68 | -1,11 | -0,53 | -0,08

regulatory capital
of the 1 level to
the risk-weighted
13 | The ratio of non- -0,77 | -0,82 | 147 | 114 | 103 |098 |-0,06 |-0,23 | -0,98 | -1,03 | -0,47 | -0,51
performing loans
excluding capital
reserves to the

14 | The ratio of non- -0,74 | -0,35 | -0,84 | -122 | 0,86 | 081 |-057 |-1,72 | -1,24 | -1,29 | -0,04 | 0,11
performing loans
excluding capital
reserves to the
total gross loans
16 | The rate of return | 0,76 | 1,03 | -0,67 | -0,69 | -1,33 | -1,00 | 1,29 | -0,16 | -1,00 | -1,18 | -0,14 | 0,22
on assets
17 | Therate of return | 1,78 | 1,43 | -0,69 | -0,61 | -0,22 | -0,07 | 1,20 | -0,01 | -0,16 | 0,83 | -0,29 | 0,95
on capital
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Continuation of Table 1

I8 | The ratio of the 1,07 | 093 |-072 | -064 | 0,08 | 016 |085 |121 |-0,18 | 0,96 | -0,58 | 1,02
interest margin to
the gross income

19 | The ratio of non- 0,76 | 083 |-0,64 | -054 | 050 | 046 |098 |-009 |022 |080 |-0,71 | 1,15
interest expenses
to the gross
income

110 | The ratio of the 083 |08 |-068 |-0,74|042 |040 |031 |0O76 |005 |0,76 |-0,61 | 1,16
liquid assets to the
total assets

111 | The ratio of the -0,15 | -0,32 | -0,45 | -0,41 | -1,26 | -0,93 | -0,90 | -0,40 | 0,70 | 0,65 | -0,07 | -0,68
liquid assets to the
short term
liabilities

112 | The ratio of the -1,37 | -1,62 | 0,07 | 0,07 | -1,74 | -2,26 | -2,03 | -1,44 | 1,45 | 0,89 | 2,22 | -2,22
net open position
in foreign
exchange to the
capital

113 | The ratio of -1,10 | -1,33 | -0,20 | 0,20 | -0,41 | -0,46 | 0,00 | 1,71 | 2,07 | 0,74 | 1,93 | -0,76
capital to the
assets

114 | The ratio of the -0,39 | -0,17 | 1,57 | 167 | 097 |088 |-091 | 0,77 |-0,25 | -1,02 | -0,73 | -0,36
big net open
position in foreign
exchange to the
capital

118 | The ratio of the -0,67 | -049 | 1,77 | 176 | 110 | 1,03 |-0,17 |-0,41 | -0,68 | -1,11 | -0,53 | -0,08
trading income to
the gross income

119 | The ratio of the -0,77 | -0,82 | 1,47 1,14 1,03 0,98 -0,06 | -0,23 | -0,98 | -1,03 | -0,47 | -0,51
staff costs to the
non-interest
expenses

120 | The spread -0,74 | -0,35 | -0,84 | -1,22 | 0,86 0,81 -0,57 | -1,72 | -1,24 | -1,29 | -0,04 | 0,11
between rates on
loans and deposits
(basis points)

121 | The spread 0,76 1,03 -0,67 | -0,69 | -1,33 | -1,00 | 1,29 -0,16 | -1,00 | -1,18 | -0,14 | 0,22
between the
highest and the
lowest interbank
rates (basis points)

122 | The ratio of the 1,78 | 143 | -069 | -061 | -0,22 | -0,07 | 1,20 | -0,01 | -0,16 | 0,83 | -0,29 | 0,95
customer deposits
to the total gross
loans (excluding
interbank)

123 | The ratio of the 1,07 | 093 |-0,72 | -064 | 0,08 |06 |085 | 121 |-0,18 | 0,96 | -0,58 | 1,02
foreign currency
loans to the total
gross loans

124 | The ratio of the 0,76 | 083 |-0,64 | -054 | 050 | 046 |098 |-009 |022 |080 |-0,71 | 1,15
foreign currency
liabilities to the

139 | Theratio of the 0,83 |08 |-068 |-0,74 |042 |040 |031 |0,76 |005 |0,76 |-0,61 | 1,16
real estate loans to
the total arass

140 | The ratio of the -0,15 | -0,32 | -0,45 | -0,41 | -1,26 | -0,93 | -0,90 | -0,40 | 0,70 0,65 -0,07 | -0,68
commercial estate
loans to the total

Euclid's distance to the 980 | 850 |909 |939 |945 |852 |876 |89 |953 |[9,03 |101 | 8,76
standard point 0

The integral index I 0,04 | 016 | 011 | 0,08 |O007 |016 |024 |013 |06 |0,11 |0,01 |O0,14

Source: calculated by the authors on the base of [12]
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The matrix of causality and directions of influence of concepts in the system of the indexes
used for determination the financial sustainability of the banking system of Ukraine is shown in
Table 2.

Table 2
The matrix of causality and directions of influence of concepts in the system of the indexes
used for determination the financial sustainability of the banking system of
Ukraine as of 01.07.2016

11 12 I3 |14 |16 17 I8 [ 19 | 110 | I11 | 112 | 113 | 114 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 139 | 140 I

11 — 0 0 0 0 — | 0 0 0 — — — 0 0 0 0 0 — 0 0 0 0
+ + - + - -
12 — 0 0 0 0 — |0 0 0 — — — 0 0 0 0 0 — 0 0 0 0
+ + - + - -
13 0 0 — 0 0 0 0 0 0 0 0 0 0 0 0 — — 0 0 0 0 0
+ +
14 0 0 — 0 0 0 0 0 0 0 0 0 0 0 0 — — 0 0 0 0 0
+ +
16 0 0 0 0 — 0 0 0 0 — — 0 0 — 0 0 0 0 0 0 0 0
+ + +
17 0 0 0 0 — — | 0 0 0 — — — 0 — 0 0 0 0 0 0 0 0
+ + + - +
18 - | - 0 0 0 — 0 0 0 0 — — 0 0 0 0 0 0 0 0 0 —
+ + + + -
19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
110 0 0 0 0 0 0 0 0 — 0 0 — 0 — 0 0 — 0 0 0 0 0
+ + - +
111 0 0 0 0 0 0 0 0 — 0 0 0 0 — 0 0 0 0 0 0 0 0
+ -
2 { - | - 0 0 - | = 0 0 0 0 — — 0 — 0 0 0 — 0 0 0 0
- - - - - + - +
13 | « | « 0 0 - | - 0 0 0 — 0 0 0 0 0 0 0 0 0 0
+ + + + + -
14 | « | « 0 0 0 0 — 0 — — 0 — 0 0 0 0 0 0 0 0
- - - - + +
118 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
119 0 0 0 0 - | - 0 0 — — — 0 — 0 0 0 0 0 0 0 0 0
+ +
120 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 — 0 1 0 0 0 0
121 0 0 - | - 0 0 0 0 0 0 0 0 0 0 0 — — — 0 0 0 0
- - - + -
122 0 0 - | - 0 0 0 0 — 0 0 0 0 0 0 0 0 0 — — 0 0
+ + + -
23 | - | — 0 0 0 0 0 0 0 0 0 0 0 0 — 0 — 0 0 0
+

124 0 0 0 0 0 0 0 0 0 0

+

139 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 —

140 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ol+ 1|+ 1
o|+ |

1 0 0 0 0 0 0 — |0 0 0 0 0 0 0 0 0 0 0 0

Source: elaborated by the authors

As shown in Table 2, in the matrix of causality it was established relationships between
concepts. Yes, connection of li—]j is positive (sign "+"), if the increases of Ii lead to the increase
(strengthening) of Ij, and vice versa. The sign of "-" means that connection is negative, i.e. under
equal conditions the increase of Ii leads to the reduction of Ij, and the reduction of Ii leads to the
increase of [j.

For the exposure of presence or absence of cause and effect connection between concepts
the closeness of correlation between them are estimated using the scale of Cheddok [13]. For
finding the direction of cause and effect connection the test of Granger is conducted [14] between
every pair of concepts. The construction of the matrix of causality allowed presenting the causal
relationships between the investigated indicators in the form of cognitive map (Fig. 1).

As shown on Fig. 1, in the analyzed system of indexes the most significant is the ratio of the
net open position in foreign exchange to the capital.
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Fig. 1. The cognitive map of interrelations of indicators of financial sustainability of the banking system of Ukraine
Source: elaborated by the authors

For the analysis of descriptions of the cognitive model the cognitive consonance of the
model was calculated. A consonance in a cognitive modeling is a function of positive and negative
influence of concept on the whole system [15, c. 63].

The results of calculation of the consonance in the program FC Mapper shown, that the most
influential concepts in the formed system of indexes are: the ratio of the net open position in foreign
exchange to the capital 112, the ratio of the large open positions to the capital 114, the ratio of the
capital to the assets 113, the ratio of the regulative capital to the risk-weighted assets 11, the ratio of
the regulative capital of the 1 level to the risk-weighted assets 12, the ratio of the percent margin to
the gross income 18.

Conclusions. Thus, by using of cognitive modeling the most influential variables are
distinguished among the indicators of financial sustainability of the banking system of Ukraine, the
results of analysis it is suggested to take into account at the construction of scenarios of the
development of the banking system of Ukraine.

For providing the stable functioning and development both on regional and on country's
level banks must constantly raise the level of capitalization, reduce the level of riskiness of
operations, form the necessary volume of reserves for risk on active operations, improve the quality
of assets and passives, optimize charges and profits and increase their efficiency. Thus, it is possible
to affirm that on the modern stage the main task of bank institutions must be maintenance of the
country's financial stability and also restoring of public confidence to the banking system in a post-
crisis period.
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