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From the possible to the real!

The models and information
technologies of the risk-oriented
assessment of the banks'
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Introduction

BodockoHasieHHs cucmemu ynpaesliHHs
pusukamu e baHKieCbLKOMY CeKmopi eKOHOMIKU
YkpaiHu ma nidsuuieHHsi lio2co egpeKkmusHocmi
€ OOHUMU 3 rpo8iOHUX euUMO2 i HanpsiMKie
mpaHcgopmauili ¢iHaHcoeoi cghepu 6 pyciri
iHmeeapauii YkpaiHu 3 kpaiHamu €epocoro3y ma
8 Mexax yszoou 3 MB® npo MexaHi3m
po3wupeHo20 iHaHcyeaHHs1 (EFF).
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Introduction

OuiHka egekmueHocmi  OissibHOocmi  6aHkKie 3
ypaxyeaHHsIM pu3ukie nocmiuHo 3Haxo0umbCsi 8
ueHmMpi yeaa2u KOXHOI 2pynu cmeukxosioepie 6aHKy i
8U3Ha4Yarompb i 60HU 8UXO00sIYU 3 eJlaCHUX iHmMepecie
ma iCHyro4ux iHgbopmayiuHux MOXKsiugocmeu
30iUCcHeHHs1 maKoi OUiHKu.

lpu UboMy cmelKxosidepu e 6inbwicmi
euUKopucmoeyromsb Memoou Knacugikauyii  ma
Knacmepu3auyii 0nss aHanily i OUiHKU OisisibHOCMI
6aHkie, siki 0o3eosiIsromb 2pyrnyeamu i 8 noodasbWomMy
nopieHre8amu 6aHku i3 cobi NodibHUMU.
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Introduction

Knacmepus3sauisi - ye 3adavya po3bummsi MHO>XUHU 06'ekmie
Ha 2apynu, siIKi Ha3uearombCsi Krlacmepamu. YcepeouHi
KOXXHOI 2pynu noeUHHi 3Haxodumucb «CXOXi» 06'ekmu, a
o06'ekmu pi3HUX epynu noeuHHi 6ymu sikomMo2a 6inbuw
eiOMiHHIi. [lpu 4imkit knacmepu3auii KoxeH 06'ekm
Hasiexxumb misibku 0OHOMY Knacmepy. Heyimki anzopummu
8i0HOCSIMb KO)XXeH 06'ekm 00 pi3HUX Kriacmepie 3 reeHoro
UMOBgIipHIicmHo.

lNepeeazoro KnnacmepHo20 nioxody € me, WO 8iH npayroe
Haeimb npu Maniu KinbKkocmi OaHuUXx, a MmakKoX npu He
8UKOHAHHI iIHwux eumoe Kf1acu4yHux mMemodie
cmamucmu4Ho20 aHarnisy.
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Introduction

3acmocyeaHHs1 KiilacmepHo20 aHani3y y cghepi baHKieCbKuUX
nocnya o0ocnioxyeanu maki e4yeHi, sik T. Bacunbeea
(Bacunbeega, 2013), R. Ferstl and D. Seres (Ferstl, Seres,
2014), M. Kanynno (Kanynno, 2015), O. /[opoweHKO
(JopoweHko, 2016). BoHu 3a3Ha4aromb, WO Mpu aHanisi
6aHKiecbKOI cucmemMu Krnacmepus3auisi Mae psio nepeeaa.

BoHa, 30kpema, do3eorsisie. po3pobumu €OuHi OJisi KOXXHOI
eudineHoi epynu ceoi egheKmueHi MexaHi3Mu yrnpaesliHHS,
aHanizyeamu 3MiHU 8 disiibHOCMi 6aHKy, KOJlU 8iH Mi2pye 3
epynu e epyny. [lo mpeHAy MO)XHa NpPo2HO3yeamu MOXXJ1uei
ycnixu abo npobsieMu He MinibKu 00HO20 baHKy, a U iHwux e
daHiu epyni.
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Improving of the cluster approach to
modeling the risk-based assessment of the
effectiveness of the banks

B ocmaHHIi poku KnacmepHull nioxid ece wupuwe 3acmocyeyembCsi Ha npakmuuyi
npu aHanisi gpyHKUioHyeaHHs1 6aHKiecbKOi cucmemu YKpaiHu.

Ans  cmelikxondepie  HalueaxnueiwumMu  noKasHUKamMu  egheKkmueHocmi
disiibHOCcmi 6aHKie € CcKopez2oB8aHi Ha PU3UK MOKa3HUKU pe3ysibmamueHocmi
RAPM (risk adjusted performance measures).

OcHoB8HOMW npobsieMor, sika 3’senisembCsi npu crnpobax po3paxyHKy makKux
NoKa3HUKie 308HIiWHIMU cmelkxosndepamu, € mpyoHouw,i 3 docmyrnomMm 00 OaHux,
wo do3eosisiromb 8U3HaYyumu Ons pi3HuUx eudie OdisisibHocmi 6aHKy 4Yacmky
€KOHOMI4YHO20 Karnimarsly ma po3paxyeamu o4vikyeaHul pieeHb empam.

Ckopucmamucb pe3ynibmamamMu pPU3UK-OpieHmMoeaHoOl Kracmepu3auii, wo
30ilicHwembcsi HauioHanbHUM 6aHKOM, MaKOX HeMae MOoXXJsiueocmi 4epe3 ix
eidcymHicmb y giokpumomy docmyrii.
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B uin cutyauil NnponoHyeTbCA MeToaAUYHUW niaxig Ao
kKnactepusauili 0aHKiB Ha OCHOBI 3anponoHOBaHOI
TPUBUMIPHOI Modeni 3a nokKas3HMKamMun edEKTUBHOCTI
ROE, ROA Ta puanky IX AignbHOCTI (BOMATUIBLHICTI
ROE), 3Ha4eHHSA SKMUX MOPIBHIOTLCA 3 BigMNOBIAHUMMU
MeaiaHamn Megoe Megp Ta Megp, IX NMOKasHMKIB Ans
MHOXWUHW gocnigxyBaHnx baHkis {B;}.
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The three-dimensional model Sours: Own.

05 = o B > v om SHS TR < g
) IF{ROEg; = Meggg A ROAg; < Megga A SDgrog; =< Meg} THEN B, € group 3;
 [F{ROER; > Megog A ROAg; < Meggy A SDgog; > Meg) THEN B; € group 4;
' IF{ROEg; < Meggg A ROAg; > Megos ASDppog; = Mec} THEN B; € group 5;
IF{ROE;, < Megggn ROA;; > Megps A SDrog; = Mec} THEN B. € group 6;
 IF{ROE;; < Meggg A ROAg; < Megps A SDrog; = Meg} THEN B, € group 7;
 IF{ROE;; < Megog A ROAg; < Megp, A SDrog; = Meg} THEN B. € group 8.

' HereROEg; Rl 5 are average values of ROE and
ROA,

' SDiogi- Standard deviation of ROE for the bank B; for the
= period T - one or more calendar (or financial) years.
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Figure 1.

Distribution to
clusters based on
a three-
dimensional model
for assessing
banks' risk-taking
performance,

Source: own.
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The proposed approach based on a three-dimensional model consists of the
following procedures.

Setting a criterion for selecting elements of the set of investigated banks {Bi},
for example, by size of equity and assets, or according to one of the methods
of the National Bank, the distribution of banks into groups or clusters.

Selection of elements of the set of investigated banks {Bi} according to the
established criteria.

Calculation for each bank B; of the parameters: ROEg;, ROAp;, SD___, Megqg,
Megp, Ta Megoa ON the basis of monthly or quarterly reports which are
available to stakeholders.

Distribution of banks in 8 clusters.
Analysis of dynamics of functioning of banks by taking into account the risk.

Formation of recommendations on the direction and mechanisms of change
that should be implemented in banks belonging to a particular cluster.
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This approach will allow stakeholders, including the
National Bank,

to differentiate banks in 8 clusters in detail by the level

of efficiency and riskiness of their activities and,
accordingly,

more precisely formulating the direction and
mechanisms of change that should be implemented In
the banks belonging to each of these 8 clusters
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Banks belonging to the first cluster can be considered the most
efficient. They reach higher than average return on equity and
return on equity, and the risk taken for such profitability is lower
than the average for all investigated banks. Banks in the
Eighth cluster have the worst performance and risk
performance indicators and require special attention from both
the reqgulator's banking supervisor and the owners and
management.

The cluster analysis of Ukrainian banks on the basis of the
proposed model showed that from 2009 to 2016 there was a
tendency to reduce the number of banks in the first cluster with
virtually unchanged banks in the first two clusters, indicating
an increase In the riskiness of the banks surveyed (Fig. 2).
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In 2014 — 2016 the number of banks in the first cluster
Increased, but also the number of banks with the worst
Indicators (8th cluster). As a result, the total number of
banks In the first and second clusters with high
efficiency has become smaller than the total number of
seventh and eighth clusters of banks with low efficiency
and high risk. The latter should carry out a
comprehensive analysis of their risk management
systems, identify the causes of high volatility of financial
results and clearly formulate their policy in the field of
risk.
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Neuralnet workin the tasks of cluster ~ €.?
analysis of the activity of structural
subdivisions of systemic banks of Ukraine

For the analysis of the financial results of the structural
units of systemic banks of Ukraine P.R. Tkachenko (2013)
proposed to apply artificial neural networks based on the
Geometric Transformations Machine (GTM).

These networks are characterized by high performance,
precision and the ability to solve complex, multidimensional
tasks of an economic nature.
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Figure 3 The GTM'’s autoassosiative neural-like structure, Source:

(Tkachenko, 2018).
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In the general case of "narrowed throat", when the
number of neural elements of the hidden layer is less
than the number of inputs (outputs), the transformation
of the input vectors into identical outputs occurs with a
certain error. Output signals of the neural elements
reflect the signals of the main components.

As a result of the application of optimization training
procedures, the error of the transformation of input
vectors in identical to them output is minimized, and the
output signals of the neural elements of the hidden
layer set the optimized representation of the Iinput
vectors in a new coordinate system of reduced
dimension.
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To solve the tasks of cluster analysis of the structural
units of systemic banks of Ukraine, we propose to use
software package of neural networks func*net Express
on the basis of the GTM method, developed by
"ITAMM". It provides an opportunity to allocate points or
groups of points in the three-dimensional space of the
main components. This selection Is automatically
transferred to the data table.

This way you can visually select in 3D space grouped in
a cluster of points and easily divide them into a plurality
of data from points belonging to other clusters. On Fig.
4 can see that the user can choose on the axes which
of the main components should be displayed data.



Figure 4 The Main components (3-D view), Source: own.
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Conclusion v

 The proposed methodological approach which is based on a
three-dimensional model for analyzing banks performance by
taking into account the risk allows to comprehensively
evaluate and sufficiently detailed the activity of banks by
taking into account communication of accepted risk with the
results of their financial activities. The analysis will be useful
for stakeholders and, first of all, for shareholders, bank
management, as well as for the National Bank of Ukraine.

1 Neural networks are more reliable when solving complex
multidimensional problems, and also provide visual
representation in three-dimensional space. The construction
of three-dimensional feature maps in the space of the main
components (clustering) is one of the tasks that is effectively
Implemented by using Geometric Transformations Machine
(GTM).
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Thank Your for attention!
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