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Introduction. Banking crisis in Ukraine and a record series of defaults in 2014—2015 opened a unique
opportunity to assess the predictive accuracy of bank solvency rating estimates for a very short period of
time in historical terms. In addition to the traditional theoretical and expert methods of rating argumentation,
a new empirical method has been added, which allows us to improve the methodology based on real
historical data instead of not always objective conclusions [5]. According to the results of this study, the
accuracy of our rating turned out to be quite high, and an additional analysis of the dynamics of individual
rating indicators allows us to make it even more effective as regtech solution for automated assessment of
banks.

Resent researches and publications review. Methodology for calculating the bank credit ratings of
international and national rating agencies (RA), numerous normative and legislative acts and internal bank
documents on the risks management problems require calculation of the key financial stability indicators,
which completely or partly coincide with the components of the CAMELS system. Spreading of the Unified
Financial Institutions Rating System (UFIRS, officially named CAMELS) resulted in the appearance of
numerous scientific publications, which are not only using certain elements of CAMELS, but are also
making attempts to verify the validity of the relevant indices in terms of predicting defaults and crises.

In the articles by foreign scientists J. Babecky [1], A. Evans [4], A. Demirguc-Kunt [3], A. Rose [7]
attempts were made to choose the most significant early warning indicators of banking crises among the
standard indicators of CAMELS. But they do not create integral rating indicator of bank solvency.
Methodologies and results of these studies differ, but their key difference from our research is based on the
early warning of the system-wide instability, which allows authors to abstract from individual aspects and to
aggregate the studied indices at the level of national banking systems. Among the analogous national works
on financial soundness indicators, publications of the following scholars are worth noting: O.1. Baranovskyi,
LV. Belova, O.V. Dziubliuk, S.V. Mishchenko, S.V. Naumenkova, V.I. Ohiienko, being characterized by
theoretical and methodological orientation or based on the aggregate system-wide indices analysis. Instead,
in present research we conducted a more detailed empirical analysis at the bank-specific level.

The second field of the early warning indicators research, made by such authors as R. Barro [2], G.
Kaminsky, P. Manasse [6] is also characterized by an emphasis on studying the macroeconomic disasters and
crises signals. However, researchers do not pay attention to parameters specific to the banking system,
because they are using stock and macroeconomic indicators. Meanwhile, the indicators of banking
institutions’ internal stress resistance, which is the main subject of the present study, remains beyond the
above works.

The closest, as to their methodology and objectives, to our study are the research studies of such
scholars as M. Arena (Arena, 2008), F. Betz (Betz et al., 2013), R. Cole (Cole and Gunther, 1998), A. Cullen
(Cullen, 2010), W. Francis (Francis, 2014), who take into account the distribution of the indicative values of
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individual reliability indicators among problematic and stable banks. However, they relate to Latin America,
Asia, the US and the EU, while with respect to Ukrainian empirical data, this problem remains understudied.

Formulation of the problem. The purpose of this article is to study the early-warning ability of
proposed bank rating methodology based on public information under the crisis conditions. We obtain
empirical results of the best solvency predictive indicators after the research of bank rating retrospective
dynamics and decomposition of its factors.

Methodology and data. The selection of banks for presented rating includes banks that actively work
in retail deposits market with the volume of deposits over 1 billion UAH. The rating sample excludes
insolvent banks, which became under DGF temporary administration. The rating had been calculated
quarterly. The rating takes into account the most important indicators from open sources of information that
influence the depositors' choice of the bank. The overall rating of banks, quarterly published in
Minfin.com.ua financial web-portal [5], is defined as the average arithmetic mean of three groups of
indicators, received by each bank: 1) stress tolerance factors; 2) loyalty of depositor factors; 3) expert
assessment factors.

The boundaries of the ranges for assigning rating scores from 1 (weak) to 5 (strong) for each indicator
are calculated, depending on the distribution of the values of the banks indicators in the sample.

Thus, the dynamics of statistical distribution of indicators is automatically taken into account and the
influence of the subjective factor on the rating results is minimized. In the case of strong abnormal deviations
of a number of indicators from the normal distribution, expert methods for determining the ranges for as-
signing primary scores are allowed, with the statistical parameters of the "non-standard" distribution
(arithmetic mean, median, standard deviation, maximum and minimum values, etc.).

Banks that have lost their solvency due to current massive non-payment of deposits are excluded from
the rating.

The expert component of the overall assessment of the bank's stability is intended to eliminate the
deviations caused by the intentional manipulation with the financial statements or the lack of only official
figures for the final report. For example, official reporting does not reflect the strength of the positions of the
bank's owner, which experts can judge by analysing both official and unofficial information. Engaged
experts present their own assessment of the Bank's stability on a 5-point scale (from 1 to 5), based on their
own forecasts and calculations on the bank. The overall assessment of analysts is calculated as an arithmetic
mean of all ex-perts' assessments.

The intermediate score for the group of factors (stress tolerance or loyalty) is the sum of the pre-scores
weighed on the importance of each indicator. The factor "estimation of analysts", an intermediate score is the
arithmetic average. The overall rating score is the arithmetic average of the three intermediate points for all
factors. The overall rating point is converted into an integral score by rounding. Bank rating = from 1 to 5
scores.

Quantitative variables used in presented rating methodology are divided by two groups of factors:
stress tolerance factors and loyalty factors.

Stress tolerance factors: 1) dependence on retail deposits: the share of deposits of individuals in
liabilities. Higher values of the coefficient indicate a higher inclination of the bank to panic among
depositors. Empirical results of defaults of 2014-2015 testify that in banks with temporary administration the
average share of retail deposits was relatively higher; 2) quality of funding — reflects type of owners
(domestic or foreign); 3) profitability — return on assets; 4) liquidity — cash-to-bank resources ratio; 5) capital
adequacy — capital to net assets ratio; 6) scale of activity — determined by the bank's place in the ranking of
net assets.

Loyalty factors: 1) bank's share in the retail deposit market; 2) absolute growth of the retail deposit
portfolio for the quarter — in conditions of high volatility of the exchange rate, the intermediate ball is
calculated as the arithmetic mean of the foreign currency (denominated in dollars) and hryvnia (denominated
in national currency) deposit portfolio; 3) relative growth of the retail investment portfolio for the quarter; 4)
market experience — the number of years of bank existence and the number of financial crises that have
passed; 5) bank’s payment reputation — non-payment of deposits, mass protests of depositors in the range of
the last 3 years, implemented default on non-deposit liabilities, implemented default on non-deposit
obligations, technical default or the absence of such cases.

Main results. Before becoming bankrupt, problem banks lost their positions in our integral rating on
average for several months — until the default. The average rating was about 3.5 points. However, the rating
of problem banks that subsequently went bankrupt was, on average, 2.3 points. A year before bankruptcy, it
was slightly higher, but still much lower than the median score (fig.1).
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Fig.1. Rating scores distribution of defaulted banks by quarters before default in comparison with
distribution of healthy banks ratings, calculated during 20122018 [5]

Before default average scores of insolvent banks were much lower than system median score (fig. 2).
While the distribution of system rating points in time changed slightly.
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Fig.2. Rating scores trajectories of defaulted banks in comparison with system-wide distribution of
bank ratings, calculated during 2012-2018 [5]

The rating efficiency is confirmed by the visualization of the distribution of ratings for the subgroup of
problem banks, which turned out to be shifted to the left, towards lower scores compared to the overall
distribution (see fig. 3-4).
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Average rating of troubled banks. All solvent banks received an average score more than 3.5 points.
But compared to other banks, overall ratings turned out to be overvalued for bank "National Investments"
and UPB which on average received more than 3 points. It should be noted that the average rating values
were considered for the entire history of the rating, and in most cases they dropped a few quarters before the
default.

Ratings for 4 quarters before default in the context of individual banks were below average, especially
low ratings were in UBB, Kyivan Rus and Demark (2.5 points). VAB was significantly overvalued (4
points), Forum, Brokbusiness and Aktiv received 3.5 points.

Ratings for 2 quarters before the default have decreased significantly. Rating was particularly able to
reveal problems in following banks: Nadra, Delta, City Commerce Bank, Terra Bank, Ukrainian Business
Bank, Kyivan Rus, Cambio, Zlatobank, VAB (1.5-2.5 points).

At the same time, it was not possible to clearly fix the problems of Imexbank, the Forum and
Brokbusinessbank (3.5 points). Possible causes of errors were: a) the suddenness of the crisis of the
beginning of 2014. And a sharp change in the political situation, which analysts did not expect, making
corrections; b) a large role of the owners, who have sharply lost their political weight; ¢) unfair preparing of
financial statements by some banks.

Probability of default. More than half of the banks that obtained 2 points during 2013-2014,
foreshadowed the introduction of a temporary administration. Banks with 3 points turned out to be under the
DGF with a probability of 1/3. Whereas 4 points were given to future bankrupts only in 10% of cases (a year
and earlier before the default), and 90% of times fell on deservedly healthy banks. 5 points have not received
any troubled bank for the entire 2-year history of the rating (fig.5).

For a more detailed analysis of changes in the ratings of problem banks, we calculated 9 distributions
of ratings depending on the quarter to the point “H” — the date of introduction of the temporary
administration of the Deposit Guarantee Fund.

Comparing the obtained distributions with the general median rating, its standard deviations (three
horizontal lines), as well as the ratings of other healthy banks (Health Banks) in 2013-2015, we see a clear
downward trend in the ratings of problem banks, which began already in a year (!) to default.

For 3-4 quarters before the default, most of the ratings of future problem banks descended into the
lower half of the rating table (<3.5). 2 quarters before the default, the median rating for the respective banks
went down to a critically low level of 2.7. Until now, not a single bank, which later fell into the hands of the
Fund, has received more than 2.5 stars for the results of the last quarter before the default (t-1) according to
the methodology.

In general, the ratings of troubled banks began to fall long before bankruptcy, so they can be safely
used as a warning signal.

The ratings were particularly accurate for 1-3 quarters before the introduction of the DGF. This can be
taken into account in financial planning. If the terms of deposit agreements are longer than 6-9 months, it is
desirable for depositors to more closely monitor the dynamics of the bank's rating.
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Fig.5. Empirical probability of default for each rating score. Density of defaulted banks is calculated
within 10 quarters before DGF temporary administration entry [5]

Conclusion. Presented research indicated the rather high predictive ability of open data based rating
methodologies which can be used as the basis for regtech solutions. This is reflected in the higher share of
banks' defaults, as the overall rating of banks decreases, as well as the problem banks, which were inclined to
reduce the rating year to default.

Indicators with the highest signaling position were indicators of retail deposits dependence ratio, ROA
and cash-to-resources ratio. It should be stressed on high predictive ability of type of ownership, because no
European bank defaulted in Ukraine during systemic crisis. Traditional indicators of asset quality, previously
used in methodology as well as deposit growth coefficients appeared less effective in bankruptcy prediction.
In order to enrich our methodology with qualitative component and consider hidden non-quantitative factors,
expert correction was used. This consensus expert opinion has shown itself as a strong predictive factor.

Despite of high signal power of presented methodology, there is still a room for further development
based on calibration of variables weights. Movement in direction to more effective open data based
methodologies of bank solvency ratings is extremely important due to early warning detection of potentially
insolvent institutions for the need of financial inclusion, transparency and sustainability in the banking
sector.
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Kopunawk Poman BacunboBHY, KaHIUIAT EKOHOMIUYHMX HayK, noleHT. KopHuiawok AHHa
BanenTuniBHa, KaHIUJAT €KOHOMIYHMX Hayk, noueHT. JIBH3 «KuiBchbkuii HalliOHAJBbHUE CKOHOMIYHUH
yHiBepcuTer iMeHi Bagnma ['erbmanay. PeliTHHryBanHHs GaHKiB B yMOBaxX CHCTEMHOI HeCTa0iIBLHOCTI.
JIoCMKEHO MPOTHO3HY 3[aTHICTh PEUTHHTOBHUX METOOJIOTIH OaHKIB Ha OCHOBI CKOPHHI'OBOIO IiIXOAY,
(iHAHCOBHMX TOKA3HUKIB 1 BIIKPUTHX JaHUX Npo OaHkW YKpaiHu. Y pe3ynbTari MOPIBHSUIBHOTO aHaJi3y
TUHAMIKH PEUTHHTOBUX I1HJAEKCIB JUIsl TPYI JIIOYMX Ta HEIUIATOCIPOMOXKHHMX OaHKIB ITiJ] 4aC CHCTEMHOI
KpH3U Ta MocTkpu3oBoro BimHoBieHHS 20142018 pp. Oyino BCTaHOBIIEHO, IO PEHTHHTH, 3aCHOBaHI Ha
BIJIKPUTHX JAaHUX, MOXYTh MAaTH BHCOKY 3/aTHICTb PAaHHBOI'O TMOIEPEIKEHHS OaHKPYTCTB, OCKLIBKH
IHTEerpasbHI TIOKAa3HUKW HaJIHOCTI OaHKiB, IO 3a3Hamu JedonTy, BUSBWIMCS HIDKYMMH 3a CepeiHi
3Ha4YeHHS 10 cucTeMi. HemmarocrpoMokHi OaHKH OyinHM CXWJIBHI MOCTYNOBO BTpadaTH CBOI IMO3MINI B
pPEUTHHTY 3a JeKiIbKa KBapTaiiB J0 Jedonry. EMmipuyHi pe3ynbTaTH peTpoCHeKTHBHOTO aHami3zy Oyio
BHUKOPHUCTAHO JUIsl BUOOPY HAWOUIBII 3HAYYIIMX 1HAWKATOPIB PAaHHBOTO TMOTEepeKEHHS 1eoITiB OaHKIB, SKi
CTaJI OCHOBOIO OHOBJICHOT METOJIOJIOTI 1, 3aCHOBAHOI Ha BIIKPUTUX JaHUX YKPATHCHKUX OaHKIB.

Knwuoei cnoea: GaHKiBCbka CUCTEMa, CUCTEMHHH PH3MK, PSHTHHT HaAidHOCTI OaHKIB, (iHaHCOBa
Kpu3a, neodr.
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analysis of rating indexes dynamics for groups of
active and bankrupt banks during the system crisis and
recovery 2014-2018, it was found that ratings based
only on open data may have a high ability to
bankruptcy early warning, because the final scores for
the further defaulted banks were below the median
values of the system. Moreover, insolvent banks were
inclined to gradually lose their position in the rating for
a few quarters before the default. The findings from the
retrospective analysis were used to select the most
significant default indicators for banks, which are the
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disclosed data on a bank-by-bank basis.
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BajleHTHHOBHA, KaHIUAAT SKOHOMHYCCKHX HAYK,
JIOLIEHT. I'BY3 «Kuesckmit HalMOHAJIbHBIN
SKOHOMHMYCCKHIA  YHHUBEPCUTET HUMCHHM  Bamuma
I'erbmana». PeiliTuHroBanme OaHKOB B YCJIOBHSAX
CHCTEMHOI HeCTA0MJILHOCTH. Hccnenosana
MIPOTHO3HAsI CIIOCOOHOCTh PEHTHHTOBBIX METOMOJIOTUI
0aHKOB HAa  OCHOBE CKOPHHIOBOTO  IIOAXOIa,
(MHAHCOBBIX TIOKa3aTeledl M OTKPBITHIX JAaHHBIX O
O0aHkax VYkpauHbl. B pesynbTaTe CpaBHHTEIBHOTO
aHaJIM3a TUHAMUKA PEUTHHIOBBIX WHIEKCOB IS TPYIIIT
NEHCTBYIOIIUX W HEIJIATEKECIOCOOHBIX OaHKOB BO
BpeMs CHUCTEMHOI'0 KpH3HCa U ITOCTKPU3UCHOTO
BocctaHoBieHUs 20142018 rr. ycraHOBIEHO, 4YTO
PEHTHUHTY, OCHOBaHHBIC HA OTKPBITHIX JaHHBIX, MOT'YT
HMETh BBICOKYIO CIIOCOOHOCTE paHHEro
MIPEIYTIPEK ICHHS OaHKpOTCTB, ITOCKOJIBKY
HWHTETPAIbHBIC TI0KA3aTeIH HAISKHOCTH OaHKOB,
MOJBEPIIIUXCA Ae(ONTY, OKA3aJUCh HIKE CPEIHHUX
3HayeHuil mo cucreme. HemmareskecrmocoOHbIE OaHKH
OBUTH CKJIOHHBI TOCTCIICHHO TEPATh CBOM ITO3UIIMU B
pEHTHHre 3a HECKOIBKO KBapTajoB 10 JedoiTa.
DMIupuYecKue PE3YABTATHI PETPOCIIEKTUBHOI'O
aHanM3a OBLIM HCIIOJIB30BaHBI IS BhIOOpa Hamboiee
3HAYUMBIX HHIUKATOPOB PAHHETO MPEAYyNpPekKIACHUSI
neonaToB  OAHKOB, KOTOpbIE  CTajJd  OCHOBOWU
O0OHOBJIEHHOM METOOJIOT YU, OCHOBAHHOM Ha
OTKPBITBIX TAHHBIX YKPAUHCKHX OAHKOB.

Knroueevie cnoea: 0OaHKOBCKasg  CHCTEMA,
CHUCTEMHBI PHCK, PEHTHHT HAISKHOCTH OAaHKOB,
(bMHAHCOBBII KpH3HC, NedomnT.
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