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INTRODUCTION

One of the features of the transformational processes
in the country’s financial system, and therefore their
consequences, is the asymmetry of information and in-
sufficient transparency of the functioning of business
entities. In the context of rapid institutional changes, it is
important to increase the transparency of the activities
of business entities, as well as to fully cover the essential
information about their activities, financial condition, and
development prospects.

Non-disclosure or improper disclosure of essential
information leads to an increase in information asymme-
try and can adversely affect not only the financial secu-
rity of individual business entities, but also the financial
system of the entire country. The lack of an effective
information disclosure system, which is one of the main
elements of building trust in an enterprise, also affects
its investment attractiveness and financial stability.

The problem of information asymmetry is one of
the most universal in the economy. Information asym-
metry hinders the adoption of optimal business deci-
sions, increases transaction costs for producers, and
reduces the level of trust in enterprises for customers,
partners, counterparties, and investors. The problem of
information asymmetry is particularly important in de-
veloping countries, as they do not have an effective in-
stitutional environment, which leads to the shadowing
of business activities (Shkodina & Onishchenko, 2018;
Lin, 2016; Zaburanna, 2020).

Analysis of current research and publications
(Busko, 2016; Kovalenko, 2019; Nekhili, 2020) has shown
that the problem of information asymmetry in Ukraine is
becoming critical as the importance of information in-
creases. The economic development of Ukraine demon-
strates the formation of a special sector based on the
production, distribution, exchange, and use of an import-
ant resource - information. However, the dynamism of
Ukraine’s information economy is considerably limited
by the underdevelopment of democratic institutions, the
absence of legislation, the imperfect sectoral structure
of Ukraine’s economic complex, the degradation of the
education and science system in Ukraine, the presence
of administrative barriers, and the low financial situation
of the vast majority of the population (Azarenkova et al.,
2018; Makarenko et al., 2018; Bukhtiarova et al., 2019;
Barna & Ruschyshyn, 2020).

Despite the existing problems, the development
of the information economy in Ukraine is still taking
place. This is facilitated by the influence of globaliza-
tion, open information spheres, the use of practices of
other countries,and the integration of the state into the
world information space. Thus, with the development
of the information economy, the level of information
asymmetry increases (Shkodina & Onishchenko, 2016;
Levchenko & Ostapenko, 2016).

According to the authors, the core motives of this
situation include the insufficient transparency level that
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has developed in the Ukrainian banking sector. This
negatively impacts the economic development of the
state. Firstly, this reduces the investment attractive-
ness of enterprises, branches of the national economy,
and their competitiveness. This prevents investors from
feeling confident in the stability of the “rules of the
game”, reduces their inflation expectations and sus-
pends economic growth. Thus, effective management of
banking transparency becomes a prerequisite for all ac-
tors operating in the banking market to be able to make
effective financial decisions. It also provides opportuni-
ties for analysing, planning and predicting the sustain-
able socio-economic recovery of the state (Makarenko
et al., 2020; Bukhtiarova et al., 2020; Shkolnyk et al.,
2019). Therefore, optimal transparency management in
the banking sector is an important issue today. This al-
lows developing the banking system at the appropriate,
stable level and make effective management decisions
by all subjects of the Ukrainian economy. An integral
part of reducing the asymmetry of information about
the activities of banking institutions in the country is an
objective and correct assessment of the transparency of
their activities (Onishchenko, 2020).

The purpose of this study is the implementation of
diagnostics of the transparency level in the activities of
banking institutions of Ukraine based on multidimen-
sional modelling and applied econometric methods, to
increase the efficiency of management decision-mak-
ing. The study of the problem of transparency of bank-
ing institutions allows identifying the following tasks:

- analysis and synthesis of indicators reflecting the
transparency level of activities;

- assessment of factors of influence and identification
of banks according to the level of influence of factors on
transparency;

- formation of homogeneous classes of banking in-
stitutions in terms of transparency;

- assessment of differences between classes, consid-
ering the separate influence of different groups of factors;

- positioning according to a two-level system of factors;

- implementation of research results for the develop-
ment of appropriate management decisions (Ponoma-
renko et al., 2013; Kuznetsova, 2014; Sergienko et al.,
2018).

MATERIALS AND METHODS

To fulfil the purpose and complete the tasks of this study,
the latter was based on data on leading banking insti-
tutions in Ukraine, which are presented in Tables 1-2.
Table 1 shows the results of assessing the transparency
level of leading banking institutions in Ukraine based
on an analysis of their official websites on the Internet
(Onishchenko, 2020). Table 2 contains the transparency
level of the activities of each of the banking institutions
in Ukraine under study and their key performance indi-
cators (deposits, equity, assets, net profit).
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Table 1. Results of the study of transparency of banking institutions of Ukraine based on the scientific and methodological
approach to calculating the level of transparency of a business entity’s activities using a system of criteria
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Bank Aval JSC
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2 s 9.50% 12.50% 0%  1550% 2% 0% 0.00% 2200% 000% 000% 200% 3.00% 2.00% 68.00%
3 c'tj'é’g”k 9.00% 750% 2%  1850% 2% 0% 0.00% 22.00% 000% 000% 200% 3.00% 2.00% 67.50%
ING Bank
4 Ukraine  9.00% 12.50% 0%  1550% 0% 0% 0.00% 2200% 000% 000% 000% 000%  2.00% 61.00%
JSC
Crédit
5 Agricole Bank 9.50% 1250% 0%  11.50% 3% 0% 500% 22.00% 0.00% 0.00% 2.00% 300% 2.00% 70.50 %
IsC
OTP Bank o o o o o 5 o o o o o o o o
6 s 650% 11.00% 0%  11.50% 2% 0% 500% 22.00% 400% 150% 0.00% 3.00%  2.00% 68.00%
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ProCredit 9 9 9 o o 9 9 o o o o o o o
10 oec  950% 1100% 0% 1150% 3% 1% 500% 22.00% 400% 150% 2.00% 3.00%  2.00% 75.50%
0%
Pravex Bank () 1) () 0, 0, 0, 0, [ 0, 0, 0, () 0, 0,
11 o 9.00% 12.50% 0%  1550% 2% 0% 0.00% 2200% 400% 150% 200% 000%  2.00% 70.00%
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Source: based on the authors’ calculations
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Table 2. Key performance indicators of the banking institutions of Ukraine understudy, proposed as factors of direct
influence on the transparency of their activities

Deposits, billion UAH

Equity, billion UAH Assets, billion UAH  Net profit, billion UAH

No. Bank Transparency, % (Y) (F1) (F2) (F3) (F4)
1 Raiffeisejr‘sga”“val 75.50% 61 113 776 3.2
2 Ukrsibbank JSC 68.00% 411 6.2 515 2
3 Citibank JSC 67.50% 23.4 2.4 26,5 1.4
4 ING Bank Ukraine JSC 61.00% 6.7 4 10.9 0.5
5 Credit Agricole Bank 70.50 % 30.3 46 373 12
6 OTP Bank JSC 68.00% 305 7 39.3 17
7 C‘;Tgf;'st'gf;”ck 74.50% 219.1 455 288.9 258
8 Ukreximbank JSC 56.50 % 75 8.9 141.6 16
9 Oschadbank JSC 64.00% 167.6 18.7 218.1 0.2
10 ProCredit BankJSC 75.50% 12.8 3.4 21.9 05
11 Pravex Bank JSC 70.00% 2.8 2 49 -0.04
12 Idea BankJSC 67.00% 4 038 5.1 0.2
13 Piraeus Bank JSC 65.00% 1.8 0.6 2.8 0.03
14 Alfa-Bank JSC 54.00% 54.8 6.3 64.3 13
15 FUIB (PUMB)JSC 64.50% 412 8.2 52.2 18
16 JSB UKRGASBANK PISC 79.50% 94 6.3 1101 0.3
17 OFB Cor"]’g?te Bank 54.50% 1 0.6 18 0.05
18 Credit Europe BankJSC 52.50% 0.4 0.4 1 0.05
19 JSCB “Lviv’JSC 58.50% 1.9 0.3 29 0.01
20 Kredobank JSC 50.50% 13 2.3 17.4 0.3

Source: compiled by the authors based on (Litvinchuk, 2019)

The selection of the main groups of criteria
was based on the significance of particular transpar-
ency-related information about an entity for its users.
Each of the 14 categories of evaluated components of
transparency in the activities of a business entity com-
prises separate groups of factors, the description and
calculation method of which are presented in Table 3
(Shkodina & Onishchenko, 2018). Each criterion, ac-
cording to the table above, is assigned a certain pro-
portion, depending on its significance. The maximum
values between the 14 components of transparency
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and their subcomponents in the table were distributed
according to the significance of the factor groups of
each of the 14 categories, according to the authors.
The sum of all criteria is equal to 100%, i.e., to find
the transparency level, it is necessary to figure out the
percentage of the criteria factually presented on the
official website of the business entity. If the official
website of a business entity contains information de-
fined by a certain criterion, this criterion is used to as-
sign the corresponding weight percentage defined in
Tables 3-4.
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Table 3. Results of assessing the transparency level of the 1t experimental group of Ukrainian banks using a scientific and
methodological approach (detailed assessment according to the selected criteria)

a s e X =
= c B c = = S x = < = 5
.- gz s 2% % f F fx 5 & £ 5§ ¢
B5 2= S £ =
History of BE creation 0.50% 0.50% 0.50% 0% 0% 0.50% 0.50% 0.50% 0.50% 0% 0,50%
—— Organizational structure and information 5 550, 30090 300% 3.00% 300% 3.00% 300% 3.00% 300% 300% 300%
1 [ ! about BE owners
'”agg’:fggn BE goals and strategy 3.00% 0.00% 3.00% 3.00% 300% 300% 0% _ 3.00% 0% _ 300% 300%
Reviews about the activities of BE 2.50%  0.00% 0% 0% 0% 0% 0% 0% 0% 0% 0%
BE contacts and address 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3,00% 3,00%
BE charter 5.00% 5.00% 5.00% 0% 5.00% 5.00% 5.00% 5.00% 0% 5,00% 5,00%
Jeo] Licences and certificates for the 600% 600% 600% 600% 600% 600% 600% 600% 600% 600% 600%
RIS implementation of BE’s activities
2 requlating the Collective agreement 1.00% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
activities of BE | Laws, regulations, orders, and other regulatory
acts based on which the BE carries out its 150%  1.50% 1.50% 1.50% 1.50% 1.50% 0% 1.50% 0% 0% 0%
activities
General information ;'r’;‘;tctcsu"e”t BE  z00% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Investment
3 activity of Strategic vectors of the BE’s investment policy 2.00% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
the BE . -
Information on th:crfi?/l;tlit:f BE’s investment 2.00% 0% 0% 2.00% 0% 0% 0% 0% 0% 0% 0%
Characteristics of BEs products, works,and 00~ 6.00% 6.00% 600% 600% 600% 600% 600% 600% 600% 600%
Quality guarantees of BE's products, works,
and services (certificates, diplomas, patents,  4.00%  4.00% 4.00% 4.00% 4.00% 0% 0% 0% 0% 0% 0%
4 BE’s marketing and licences)
policy BE’s social policy 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3,00% 3,00%
Characteristics of innovation Of BESPIOdUCtS, 500% 0% 0%  300% 0% 0% 0% 0% 0% 0% 0%
BE’s pricing policy 2.50%  2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2,50% 2,50%
Quantitative composition 1.00% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Gl Current vacancies 1.50% 1.50% 1.50% 1.50% 0% 1.50% 1.50% 1.50% 1.50% 1,50% 1,50%
information |~ Conditions and principles of competitive 4 550, 0o, g% 0% 0%  150% 0% 0% 0% 0%  150%
5 | about the BE’s |__selection to fill vacant positions in the BE
personnel Staffing table 2.00% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
support
Activities of the trade union organisation 0.50% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Information on i i
maintaining Standards and rseag;ft;iit;(?cn;Eg’sovernlng labour 1.00% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
environmental
® |friendiness and|  pocuments confirming the environmental 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 1.00%
safetty Otf BE's friendliness of the BE’s activities SRR ° N ° N ° N ° N ° ’
activities
Domestic partners of the BEand joint 550 5509 0% 0% 0%  250% 250% 2.50% 250% 2,50%  2,50%
7 Cooperation projects ) . ) ) ) ) ! ’
ith other BE
WITNOMETBES | BES foreign partners and joint projects ~ 2.50%  2.50% 0% 0% 0%  250% 2.50% 2.50% 2.50% 2,50%  2,50%
Balance 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6,00% 6,00%
3 BE’s financial Statement of financial results 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6,00% 6,00%
statements Statement of equity 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5,00% 5,00%
Cash flow statement 5.00% 5.00% 5.00% 5.00% 5.00% 500% 5.00% 5.00% 5.00% 5,00% 5,00%
9 'ﬁf}i‘;ﬁit‘rgf REPaIES @ th“'(arj;‘i‘tl:;’]f;"et:gal inspections 4 g0 4.00% 0% 0% 0% 0%  400% 400% 0% 0%  400%
1 EIE s IRETIEWTSR @ [PESEE (1S el Eely 150% 150% 0% 0% 0% 0%  150% 150% 0% 0%  1,50%
management consequences of BE’s activities
11 Btiz Ealétlicneglsn Domestic and international ratings 200% 200% 200% 200% 0.00% 2.00% 0%  200% 200% 200% 2,00%
Overall results 9
12| of the BE's IRegar o e °;’Cetr;liltir::“lts oftheBES  300%  300% 300% 300% 000% 300% 300% 300% 0% 0%  300%
activities
BE’s
13| cooperation Press, television, radio, social networks 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2,00% 2,00%
with the media
14 . BE’s tax Availability of reports on the results of BE 1.00% 0% 0% 0% 0% 0% 0 0% 0% 0% 0%
ocuments taxation
Amount 100.00% 75,50% 68.00% 67.50% 61.00% 70.50 % 68.00% 74.50% 56.50 % 64.00% 75.50%

Source: compiled by the authors based on (Litvinchuk, 2019)
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Table 4. Results of assessing the transparency level of the 2" experimental group of Ukrainian banks using
a scientific and methodological approach (detailed assessment according to the selected criteria)

- -
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History of BE creation 0.50% 0.00% 0.50% 0.50% 0.50% 0.00% 0.50% 0.50% 0.50% 0,00% 0,50%
General Organizational structure and information about BE owners 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3,00% 0,00%
1| information
about BE BE goals and strategy 3.00% 3.00% 3.00% 0.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3,00% 3,00%
Reviews about the activities of BE 2.50% 0.00% 0.00% 0.00% 0.00% 2.50% 0.00% 0.00% 0.00% 2,50% 0,00%
BE contacts and address 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3.00% 3,00% 3,00%
BE charter 5.00% 5.00% 5.00% 5.00% 0.00% 0.00% 5.00% 5.00% 5.00% 0,00% 0,00%
sl Cicenceslpdleer featellogticlmplementation 6.00% 6.00% 6.00% 6.00% 600% 600% 6.00% 6.00% 0.00% 0,00% 600%
2 documents of BE’s activities
regulating the Collective agreement 1.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
activities of BE Laws, regulations, orders, and other regulatory acts o o o S o 9 9 o 9 o 9
based on which the BE carries out its activities 1.50% 1.50% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
General information about current BE investment projects 3.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
Investment
3 activity Strategic vectors of the BE'’s investment policy 2.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
of the BE
Information on the results of BE's investment activities ~ 2.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
Characteristics of BE’s products, works, and services 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6,00% 6,00%
Quality guarantees of BE's products, works, and services gq0. 40095 4.00% 0.00% 0.00% 0.00% 4.00% 000% 000% 400% 0,00%
BE's marketing (certificates, diplomas, patents, and licences)
4 olic BE’s social policy 3.00% 3.00% 0.00% 0.00% 3.00% 3.00% 3.00% 0.00% 0.00% 0,00% 0,00%
P Yy . N N N
Characteristics of innovation of BE's products,works, 3 50, 0009 0.00% 0.00% 0.00% 000% 0.00% 000% 000% 0,00% 0,00%
and services
BE’s pricing policy 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2.50% 2,50% 2,50%
e 0 Quantitative composition 1.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.00% 0.00% 0.00% 0,00% 0,00%
infoer;\eartaion Current vacancies 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1.50% 1,50% 1,50%
| o fn || @Rnelidons el prlud (s 6l GRmfiive ecltasiion 150% 000% 000% 1.50% 000% 000% 150% 000% 0.00% 1,50% 0,00%
e to fill vacant positions in the BE
support Staffing table 2.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
Activities of the trade union organisation 0.50% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
Information on
maintaining | Standards and regulations governing labour safety of BE's  1.00%  0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%
environmental
friendliness . : 5 .
and safety of DEEMEE ‘°”ﬁ'0";'trr‘]geg‘;se:c"t'i'\:’i;r::”tal friendliness 4 0 0.00% 000% 000% 000% 000% 000% 000% 000% 000% 0,00%
BE's activities
7 Cooperation Domestic partners of the BE and joint projects 2.50% 0.00% 2.50% 2.50% 0.00% 2.50% 2.50% 0.00% 0.00% 0,00% 0,00%
with other BEs BE's foreign partners and joint projects 2.50% 0.00% 2.50% 2.50% 0.00% 0.00% 2.50% 0.00% 0.00% 0,00% 0,00%
Balance 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6,00% 6,00%
8 BE’s financial Statement of financial results 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6.00% 6,00% 6,00%
statements Statement of equity 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5,00% 5,00%
Cash flow statement 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5.00% 5,00% 5,00%
Rliss‘:)letztf’;f Reperienile 'esuusgfft‘;’gggal inspections (@udits) , hno,  400% 0.00% 4.00% 000% 400% 400% 000% 400% 400% 4,00%
10|  BErisk Information on possible risks and their consequences g0 4 5000 150% 000% 1.50% 1.50% 1.50% 0.00% 000% 1,50% 0,00%
management of BE’s activities
1 Bti: ’r’;;c:q;” Domestic and international ratings 200% 200% 200% 000% 000% 200% 200% 000% 000% 200% 0,00%
Overall results
12| of the BE’s Report on the overall results of the BE’s activities 3.00% 0.00% 0.00% 3.00% 0.00% 0.00% 3.00% 0.00% 0.00% 0,00% 0,00%
activities
BE’s
13| cooperation Press, television, radio, social networks 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2.00% 2,00% 2,00%
with the media
3 doBch?nt::ts Availability of reports on the results of BE taxation 1.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0,00% 0,00%

Amount

100.00% 70.00% 67.00% 65.00% 54.00% 64.50% 79.50% 54.50% 52.50% 58.50% 50.50%

Source: built based on (Shkodina & Onishchenko, 2018)

The effectiveness of disclosure of this information
is ensured by the availability of measures to increase the
availability of information for all concerned market par-
ticipants and ease of interpretation. The scientific and
methodological approach is aimed at investigating the
transparency of the activities of business entities, since
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the overall transparency of the financial system in the
country depends on the transparency of the activities of
business entities. The transparency level of the banking
institutions under study is estimated using a four-step
scale for assessing the transparency level of the business
entity’s activities (Table 5).
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Table 5. Four-step scale for assessing the transparency level of an entity’s activities

The number of points
according to the business
entity’s Transparency Index

Transparency level of the business entity’s activities

unacceptably low level, characterised by the absence or brief disclosure of essential information

39-0 points (or disclosure of non-essential information), lack of information about investment, marketing,
international, financial activities and prospects for the development of the enterprise.
. low level, characterised by insufficient, low level of disclosure of essential information, inadequate
59-40 points . S, o
coverage of the main key aspects (vectors) of the enterprise’s activities.
79-60 points medium-sufficient level, characterised by partial, incomplete, or delayed disclosure of essential

information about the current activities and main results of the enterprise.

100-80 points

high level, characterised by complete and relevant disclosure of all essential information about key
aspects (vectors) of the company’s current activities and development prospects.

Source: compiled by the authors based on (Onishchenko, 2020)

The authors of this study propose to improve the
system and structure of managing the transparency of
banking institutions according to two separate levels of
factor space and their cross-influence by improving the
positioning mechanism of banking institutions through
managing differences in two-level classification with

common patterns inherent in this process. Figure 1 shows
the main stages, tasks, results,and methods of proposed
diagnostics of transparency of business entities’ activi-
ties based on multidimensional modelling and applied
econometric methods using the example of banking in-
stitutions in Ukraine.

%{ Stage | - Formation of a system of indicators for assessing the transparency of BE’s activities

Tasks:
- formation of a set of observations;

- rating analysis;

- formation of a system of factor influence

- collection, analysis, and aggregation of statistical information;

- population estimation for uniformity, variability, and stability;

Result:
- Representative two-level system
of factor influence:
- shaping factors for transparency;
- factors of direct influence

Methods:

- statistical analysis; - cluster analysis

Stage Il - Assessment of the system of factors of direct influence
on the transparency of the BE’s activities

/ Tasks: Result:
- model specification; - 'piecewise linea( model
- choosing the type and with structurgl shifts to
nature of dependence; account for‘dlfferences;
~ adequacy assessment: - confirmation of the concept

‘ of heterogeneity of the
- assessment of common influence of factors;
and inherent features;

: - classification according
- assessment of influence to Transparency Index;
and significance of factors

! - highlighting and
\and differences interpreting differences J
va
Methods:
- econometric analysis; = multiple regression;

<
- piecewise linear regression; - regression with specific variables

Stage Il - Classification of BEs according to a two-tier system
of factor influence on transparency
/ Tasks:
- conducting

the BE classification;
- assessment of
classification factors
and their variability;
- selection of
homogeneous BE
groups;

- assessment of
Kclassiﬁcation quality

Result:
- justification of transparency
classes according to formative
and direct impact factors;
- interpretation of low and
medium-sufficient levels based
on forming factors;
- interpretation of high, medium,
and sufficient levels based
on direct impact factors

Methods:
- cluster analysis; - hierarchical and iterative methods

Stage IV - Positioning of banks according to the transparency level and formation of vectors to improve management policy

Tasks:
- determination of the influence features of factor systems
and the extent of their joint influence;
- assessment of differences between classes based
on a two-level system of factors;

1l

Result:
- assessment of differences in two-level classification;
- assessment of joint cross-influence of factors;
- positioning matrix by transparency level;
- development of management recommendations

Methods:
- methods of variance analysis; - one-dimensional and multidimensional analyses

Figure 1. Stages of diagnostics of transparency level of the business entity’s activities
based on multidimensional modelling, applied econometric methods

Source: compiled by the authors
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Next, the authors investigate the essential content
of each of the stages of diagnosing the transparency level
of a banking institution’s activities.

Stage 1 - development of a system of indicators for as-
sessing the level of transparency of business entities’activities.

The main tasks of this stage include estimation and
appropriate monitoring of the total transparency of activity.

To solve these problems, the study uses statistical
and cluster analysis methods.

Stage 2 - assessment of the system of factors of direct
influence on the transparency of business entities’ activities.

The main tasks to be solved at Stage 2 are as fol-
lows: to specify influence models; to choose the type and
nature of dependence; to verify the adequacy of impact
models; to estimate the general and inherent features
of the population according to the system of influence
factors; to evaluate the influence of factors and the sig-
nificance of differences.

To solve these problems,the study uses the method-
ology of econometric modelling,namely multiple regres-
sion, piecewise linear regression, and regression with spe-
cific variables (Guryanova et al., 2016; Maliarets, 2011).

Stage 3 - classification of business entities according
to a two-level system of factor influence on transparency.

The main tasks to be solved at Stage 3 are as fol-
lows: to classify subjects, form groups and find patterns;
to estimate classification factors and their variability; to
find homogeneous groups of subjects; to evaluate the
quality of classifications.

The authors employed cluster analysis to solve
these problems (Klebanova et al., 2018).

Stage 4 - positioning of banks according to the
transparency level and development of vectors for improving
management policies.

The main tasks to be solved at Stage 4 are as fol-
lows: to find the influence features of factor systems and
the level of their joint impact; to estimate differences
between classes according to the two-level system of
factors; to form a transparency matrix; to form manage-
ment decisions.

To solve these problems, the authors employed
variance analysis (Shapran, 2019).

RESULTS AND DISCUSSION

An integral part of supporting a prominent level of
transparency of financial flows in the country is their
objective and correct assessment. Today, there are several
methods for estimating the transparency level, which
cover various links and subjects of the country’s financial
market.

At the beginning of the 21 century, E. Egbuna
(2014) was one of the first to suggest the use of the
Transparency Index. It included 11 variables that reflected
the publicity of monetary policy, the degree of autonomy
and independence of the central bank, the way informa-
tion is presented, and the degree of assessment of the
monetary regulation process.

Scientific Horizons, 2022, Vol. 25, No. 8

Other researchers (Sylvester & Geraats, 2007)
identified 5 transparency components as follows: famil-
iarization with the objectives of monetary policy imple-
mentation (political transparency); the degree of open-
ness of economic indicators (economic transparency);
the level of publicity of monetary policy (procedural
transparency); transparency of methods and techniques
of monetary policy implementation (policy transparency);
the level of operational openness (operational transpar-
ency). Binary indicators (0 and 1) were used during the
evaluation. The advantages of using this method in-
clude the ease of determining the index; its adaptation
to well-known theoretical developments regarding the
types of transparency of the central bank; permissibility
of use for any central bank (i.e., a high level of univer-
sality). But unfortunately, this method also had certain
disadvantages. Thus, the central bank’s transparency
analysis is one-sided, considering only the event of the
publication of data on its monetary policy activities.
The criteria for analysing certain types of transparency
are also not fully detailed. When performing calculations,
only the availability of information is considered, without
its completeness (Busko, 2016).

N. Dincer & B. Eichengreen (2014) subsequently
used a similar technique to find the level of transparency.
However, unlike its predecessors, which used informa-
tion about 20 central banks, 150 central banks already
served as the basis for analysis.

Now, one can observe an asymmetry of information
related to the fact that banks, as commercial structures,
have a certain probability of bankruptcy, which sometimes
stays an unknown fact for its clients. In this case, using
only financial indicators to evaluate the financial stability
of banks may not be sufficient. In this regard, the impor-
tance of applying the transparency index increases.

The rating agency Standard & Poor’s also pro-
posed its methodology for assessing the transparency
of banks (index of information transparency). Its essence
lies in the maximum detail of the analysed indicators.
A special feature of this method is the use of informa-
tion obtained from several sources, which is considered
when figuring out the final score for each evaluation
criterion. Therewith, it is mandatory to consider the
profitability of information from the standpoint of a
foreign investor and publish indicators in several lan-
guages. The disadvantage of this methodology is its low
level of transparency: the low level of consideration of
the specifics of the legislation of different countries on
regulating the transparency of banks; the inability to
independently assess the bank; is not exhaustive for
diagnosing the transparency of banking risks, since
the publication of information on risk management in-
cludes a limited number of indicators without detailing
them (Onishchenko, 2020).

Considering the previously discussed methods
of investigating transparency for various research ob-
jects, to find the level of transparency of an enterprise’s




activities, the authors of this study offer their method-
ological approach, which can be used to estimate the
transparency of banking institutions using a group of
criteria. The main advantage of the proposed method
of diagnosing transparency over others is the objecti-
fication of research results through the widespread
use of multidimensional analysis methods. The authors
considered the main shortcomings of previous methods
for measuring transparency. The proposed methodolog-
ical approach provides an extensive number of criteria
and sub-criteria that allow assessing the transparency
of an enterprise’s activities in various aspects of its
activities (economic, legal, organisational, social, etc.).
Furthermore, the applied transparency diagnostics can
be chosen not only to figure out the transparency of
banking institutions, but also other business entities,
since the proposed transparency assessment criteria are
universal.

Next, the authors investigate the results of each
of the stages of the proposed method for diagnosing the
transparency level of a banking institution’s activities.

Stage 1 - development of a system of indicators for
assessing the level of transparency of business entities’

Azarenkova et al.

activities. To perform diagnostics, the study selected a
group of indicators that can be used in the rating assess-
ment of the transparency level of banking institutions
(14 indicators), namely, forming factors of transparency
(Onishchenko, 2020) and a system of key indicators of
banking institutions’ performance - factors of direct in-
fluence (deposits, equity, assets, net profit) (Litvinchuk,
2019). A sample set of observations was checked for
robustness and representativeness for the 20 banking
institutions under study. For further research, factors
X13 (cooperation of the BE with the media) and X14 (tax
documents of the BE), which are unstable from the per-
spective of statistical analysis, were excluded.
Variables were also classified to assess the stabil-
ity of a set of indicators using hierarchical cluster analy-
sis (Fig. 2) (StatSoft e-textbook, n.d.). The X8 indicator
(BE’s financial statements) is quite separate, as it is also
not variable. The group of indicators X1 (general infor-
mation about BE), X2 (legal documents regulating the
BE's activities), X4 (BE's marketing policy) form a separate
cluster, since they have normal scattering and variability
for the banks under study, which is considered and will
be more investigated at the next stages of diagnosis.

Tree Diagramfor 13 Variables
Ward's method
Euclidean distances

Linkage Distance
8

5 | =

H_l__ll '_#_"_'

X8 X13 X6 X10 X9 X5 X7 X12 X2 X11 X4 X3 X1

Figure 2. Dendrogram for classifying variables using hierarchical cluster analysis

Source: compiled by the authors

Thus, the result of this stage of diagnostics is a
well-founded representative two-level system of factor
influence on transparency: forming transparency factors
and direct influence factors.

Stage 2 - assessment of the system of factors of direct
influence on the transparency of business entities’ activities.

The results of building a linear model of multiple
regression analysis in the Statistica Application Software
Package in the Multiple Regression module (StatSoft
e-textbook, n.d.; Egbuna, 2014) are shown below. The
inadequacy of the coupling model (coefficient of deter-
mination d=0.2) is confirmed by the heterogeneity of
the initial data, their significant differences that make it
impossible to combine them within one sample population,

which is required by a linear regression model. The scat-
ter plot of variables and their statistical characteristics
are presented in Figure 3.

The results of the study indicate that the initial
data are heterogeneous. This allows assuming that the
selected groups of banking institutions are confirmed
according to certain indicators of direct influence
factors.

With the help of Statistica (Nonlinear Estimation
module), the authors built a piecewise linear regression
to confirm the assumption of grouping and correspond-
ingly obtain numerical values of the breakpoint of sets,
as well as explain the differences in the level of trans-
parency (StatSoft e-textbook, n.d.; Egbuna, 2014).
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Figure 3. Scatter plot according to direct impact and transparency factors and their statistical characteristics

Source: compiled by the authors

Figure 4 shows the results of constructing a piece-
wise linear econometric model. The constructed model

is adequate (the correlation coefficient is 0.96537, the
determination coefficient is 0.9319).

Model is: Piecewise linear regression with breakpoint (Spreadsheet1)
Dependent variable: Y Loss: Least squares
Final loss:90,767173080 R=,96537 Variance explained: 93,194%

N=20 ConstBO | F1 [ F2 | F3 [ F4

| ConstB0O | F1 | F2 | F3 | F4 | Breakpt.

Estimate 52,73477 -0,241127 2,820008 -0,004616 -1,58706

66,32458 -1,23987 -0,324704 1,202261 -2,04403 64,85000

Figure 4. Results of a piecewise linear econometric model for justifying differences in transparency assessment indicators

Source: compiled by the authors

Based on the results of the conducted econo-
metric analysis, namely: multivariate regression analy-
sis, piecewise linear regression construction and error
analysis of the piecewise linear model, it was found that

Yy = {66.32 —1.24%f1-032xf2+

where f1-f4 are dependent variables

The difference in parameter values confirms the
presence of structural shifts (differences), and therefore
the heterogeneity of data and the use of more adaptive
methods that consider specific effects for a particular
group. This model determines the difference in the

Graph of parameters for di

the resulting model with extended criteria has a gap
(corresponding to the point 64.85 for the value of the
dependent variable (transparency level)). And the system
of equations of the model is as follows (1):

52.73 —0.24 «f1 +2.82 %2 — 0.005 = f3 — 1.59 * f4,if y; < 64.85;

1.20 # f3 —2.04 * f4,if y; > 64.85; 1)
transparency level of the indicator 64.85, which is con-
firmed by the adequacy of the model.

Figure 5 presents a graph comparing the param-
eters of the general and piecewise linear regression
models by groups, which is the basis for interpreting the
differences.

fferent types of models
=@=| MR

—o—1gr<64,85 %
—o—11 gr >64,85 %

:7/./

)

Figure 5. Graph comparing the parameters of the general and piecewise linear regression models by groups

Source: compiled by the authors
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Figure 6 presents a graph comparing the empirical
values of transparency and theoretical data according to
models with a gap and general linear regression, which

Line Plot of multiple variables
Model is: Pi i ion with breakpoint 1)
in Workbook2 3v*20c
85
80

65

60

55

50

45 —o— Observed
1 3 5 7 9 1" 13 15 17 19 —&— Predicted

a) general regression with a breakpoint
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confirms the hypothesis of using a model with a gap (piece-
wise-linear) for further research, and the development of
recommendations considering the heterogeneity of groups.

Line Plot of multiple variables
Predicted & Residual Values in Workbook2 9v'20c

45 —o— Observed Value
1 3 5 7 9 1 13 15 17 19 —-8— Predicted Value

b) projected and residual values

Figure 6. Graph of comparison of empirical values of transparency and theoretical data according
to gap and general linear regression models

Source: compiled by the authors

Figure 7 presents the graphs of the dependence
of the transparency level (dependent variable) on the
impact factors for isolated groups of observations

Scatterplot of multiple variables against F1
Spreadsheetd3 23v'23¢
Y1(I gr <64,85 %) = 54,1514+0,0437*
Y2(Il gr >64,85 %) = 71,5791-0,028

BEFEBEB3IRIFIIR

220 0 20 40 60 80 100 120 140 160 180 200 220 240\Y1(Igr<64.85%)

F1 s Y2(Il gr >64,85 %)

a) Graph of the dependence of transparency on the “Deposits”
impact factor for selected observation groups

Scatterplot of multiple variables against F3
Spreadsheetd3 23v23c

Y1(I gr <64,85 %) =53,7727+0,0359"x
Y2(Il gr >64,85 %) =71,6688-0,0259"x

BLFEEIIXIBIRN

-50 0 50 100 150 200 250 300

c) Graph of the dependence of transparency on the ‘Assets”
impact factor for selected observation groups

350 ~a Y1(1 gr <6485 %)
F3 SE Y2(Il gr >64,85 %)

according to the piecewise linear model, which con-
firms the hypothesis of further research of isolated
groups with defined features of influence.

Scatterplot of multiple variables against F2
Spreadsheet43 23v23c
Y1(l gr <64,85 %) =55,1916+0,1775"x
Y2(Il gr >64,85 %) = 72,3925-0,491*x

<Y e Y1(I gr <64,85 %)
F2 SEY2(ll gr >64,85 %)

b) Graph of the dependence of transparency on the “Equity”
impact factor for selected observation groups

Scatterplot of multiple variables against F4
Spreadsheet43 23v*23c
Y1(l gr <64,85 %) = 56,5946+0,1768"x
Y2(II'gr >64,85 %) = 71,7682-1,8777"x
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d) Graph of the dependence of transparency on the “Net profit”
impact factor for selected observation groups

Figure 7. Graphs of the dependence of transparency on factors of influence for selected observation groups

Source: compiled by the authors
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As a result of the simulation, two groups of banks
were formed, which differ in the value of the transpar-
ency coefficient. The econometric model, which relates
these values to the corresponding set of independent
factors, is of particular importance.

Figure 7 presents the graphs of the dependence
of transparency (dependent variable) on the impact
factors for isolated groups of observations according to
the piecewise linear model, which confirms the hypoth-
esis of further research of isolated groups with defined
features of influence. This allows finding the degree of
change in the dependent variable (its increase by one
unit provides a different level of increase in probability).
Probit-model is based on the law of distribution (2).

Z
1 L
F2)=®(z)= | —=e2 dt (2)
V2w
—00
Line Plot of multiple variables
Model is: Logistic regression (logit) (Spreadsheet1)
in Workbook4 3v*20c
1,2
1,0
0,8
0,6
0,4
0,2
0,0
-0,2 —o— Observed
1 3 5 7 9 11 13 15 17 19 —=— Predicted

The probability distribution function of the lo-
gistics law has the following form (Eq. 3):
eZ

A2) =
(2) 1+e?

©)

Based on the results of constructing the probit
and logit function models, a model with a gap at point
60 in terms of transparency was tested, but this classifi-
cation can be refuted, since there are substantial errors
in the classification matrix regarding the assignment of
banks to a particular group, considering only the rating
indicator of transparency.

Figure 8 shows a graph comparing empirical
values of transparency levels and theoretical data for
probit and logit with models that reflect the probability
of assignment to a particular class.

Line Plot of multiple variables
Model is: Probit regression (Spreadsheet1) in Workbook4 3v*20c

0,8

0,6

0.4

0,2

0,0

-0,2 —o— Observed
1 3 5 7 9 1" 13 15 17 19 —s— Predicted

Figure 8. Graph of comparison of empirical values of transparency and theoretical data for probit and logit models

Source: compiled by the authors

Thus, the aggregated results of this stage of
transparency diagnostics can be stated as follows:

- the hypothesis of structural heterogeneity of sample
data based on piecewise linear regression is confirmed;

- the concept of heterogeneity of the influence of
factors based on comparative analysis for different
types of influence models is confirmed;

- a classification based on the effective transparency
indicator was obtained and a comparative analysis of the
breakdown by model was performed;

- features were identified, differences were high-
lighted and interpreted.

Stage 3 - classification of business entities according

Scientific Horizons, 2022, Vol. 25, No. 8

to a two-level system of factor influence on transparency.
The results of building models of cluster analysis of
business entities by factors of transparency formation in
Statistica are presented in Figures 9 and 10 without con-
sidering indicators X8 and X13, which are non-variable.
This hierarchical tree classification serves as the basis
for putting forward and confirming the hypothesis of the
number of clusters according to transparency level. Clas-
sification dendrograms allowed identifying homoge-
neous groups of subjects and confirming the hypothesis
about the presence of a certain structure in the set of
objects under study and highlighting the features of the
existing structure (StatSoft e-textbook, n.d.).
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Tree Diagram for 20 Cases Tree Diagram for 20 Cases
Ward's method Ward's method
Euclidean distances Euclidean distances
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Figure 9. Dendrogram for classifying banks using Figure 10. Dendrogram for classifying banks using
the hierarchical cluster analysis method the hierarchical cluster analysis method
Source: compiled by the authors without indicators X8 and X13

Source: compiled by the authors

For further studies and classifications, variables X8  average values for clusters of states based on transparency
and X13 were excluded, and a procedure for iterative cluster-  factors is presented in Figure 11.The clusters differ most in
ing of K-averages was implemented to obtain all the neces-  terms of X2, X5-X10, X12, and less significant differences
sary statistical characteristics and parameters.A graph of the  are observed in the averages for X3,X4,and X11 indicators.

Plot of Means for Each Cluster
2,0

0,5

0,0

0,5

2 o8 22 29 Xt —6— Cluster 1

Variables —&— Cluster 2

Figure 11. Graph of average values for state clusters based on transparency factors
Source: compiled by the authors

The results of the authors’ analysis of variance  Parameters F and p determine the attribute’s contribution
based on transparency factors are presented in Figure 12.  to classification.

Analysis of Variance (Spreadsheet43)
Between Within signif.

Variable SS o SS df F P

X1 1.81541 1 17.18459 18 1.90155 0.184801
X2 431711 1 14.68289 18 5.29242 0.033592
X3 0.53846 1 18.46154 18 0.52500 0.478030
X4 0.02470 1 18.97530 18 0.02343 0.880035
X5 4.83203 1 14.16797 18 6.13895 0.023365
X6 1.85714 1 17.14286 18 1.95000 0.179570
X7 9.74488 1 9.25513 18 18.95250 0.000383
X9 3.89955 1 15.10046 18 4.64832 0.044862
X10 1.87912 1 17.12088 18 1.97561 0.176880
X11 0.18585 1 18.81415 18 0.17780 0.678259
X12 12.50427 1 6.49573 18 34.65000 0.000014

Figure 12. Table of variance analysis by factors of transparency formation
Source: compiled by the authors
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Figure 13 shows descriptive statistics for the se-
lected clusters, namely mean, root-mean-square deviation,
and variance.

The cluster members presented in Figure 14 and
their distances to the centre of the corresponding cluster
allow figuring out the composition of each cluster.

Descriptive Statistics for Cluster 1 (Spreadsheet43)
Cluster contains 13 cases
Mean Standard Variance

Variable Deviation
X1 0.221080 0.946439 0.895747
X2 -0.340925 1.094248 1.197379
X3 0.120404 1.240347 1.538462
X4 0.025790 1.092154 1.192799
X5 -0.360684 0.834249 0.695971
X6 -0.223607 0.000000 0.000000
X7 -0.512213 0.878214 0.771260
X9 -0.324018 0.992069 0.984201
X10 -0.224926 0.987096 0.974359
X11 -0.070736 1.034758 1.070724
X12 -0.580219 0.735738 0541311

a) Descriptive statistics for Cluster 1 according
to transparency factors

Descriptive Statistics for Cluster 2 (Spreadsheet43)
Cluster contains 7 cases
Mean Standard Variance

Variable Deviation
X1 -0.410577 1.035666 1.072605
X2 0.633147 0.228891 0.052391
X3 -0.223607 0.000000 0.000000
X4 -0.047896 0.881448 0.776951
X5 0.669842 0.984575 0.969388
X6 0.415270 1.690308 2.857143
X7 0.951253 0.000000 0.000000
X9 0.601748 0.740500 0.548341
X10 0.417720 0.951190 0.904762
X11 0.131367 0.997118 0.994244
X12 1.077549 0.000000 0.000000

b) Descriptive statistics for Cluster 2 according
to transparency factors

Figure 13. Descriptive statistics for clusters by transparency formation factors

Source: compiled by the authors

Members of Cluster Number 1
( and Distances from Respective
Cluster contains 13 cases

Case No. Distance

c2 0.832247

C3 1.552021

C 4 1.051621

Ccs8 0.833603

("] 0.664362

|© 4l 0.780460

C 12 0.716732

C_ 14 0.650129

|C_15 0.779057

c 17 0.726298

C_18 0.792812

Cc_19 1.116850

C_20 0.927019

a) Cluster 1 according to formation factors

Members of Cluster Number 2
( and Distances from Respective
Cluster contains 7 cases

Case No. | Distance

Ci 0.649016

C5 0.766295

C6 0.681963

c7 0.505970

c_10 1.219111

C13 0.835141

C 16 0.739147

b) Cluster 2 according to formation factors

Figure 14. Bank cluster members and their distance to the centre of the cluster according
to transparency formation factors

Source: compiled by the authors

Thus, Cluster 1 comprises 13 banking institutions
that have lower average values for all indicators that
form transparency, except for indicator X1 (general
information about BE), X3 (BE’s investment activity)
and correspond to almost the same average level for
indicator X4 (BE's marketing policy). This cluster is in-
terpreted as a cluster with entities with a low trans-
parency level. However, interpretation may have dis-
crepancies, established according to the transparency
scale proposed in this paper (Table 3), which have high
average values for 7 of the 11 indicators of transparency
formation under study.

According to the breakdown by factors of trans-
parency formation, almost all institutions whose trans-
parency rating is below 70 points belong to the low
class. According to the results, one has an interval of
60-70 points by which banks can be classified, and it is

Scientific Horizons, 2022, Vol. 25, No. 8

the ambiguity of the classification within this limit that
gives rise to groups differing according to transparency.
According to the piecewise-linear econometric model,
to justify the degree of differences according to the in-
dicators of the transparency level, the break point of
64.85 was also found, which is practically the middle of
this interval. Thus, this fact confirms the need for further
research and more detailed classifications on the level
of transparency for various factors.

The authors of this paper will further investigate
the grouping of banks according to the transparency
level for the factors of direct influence to distinguish
the general and individual features of the factors and
patterns that dictate the transparency level.

The dendrogram of the classification of banks
per the Ward’s method by factors of direct influence
is presented in Figure 15. Based on the results of the




tree classification, one can observe a breakdown into 3

clusters of states, which will serve as the basis for the

hypothesis of investigating the classification into three

groups based on these factors and their thorough analy-

sis. A graph of the average values for clusters of states
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Figure 15. Dendrogram of the classification of banks per
the Ward’s method by factors of direct
Source: compiled by the authors

The table of variance analysis for direct influence
factors confirms the significance of variables for clas-
sification according to the Fischer criterion (F), and a
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by direct influence factors using the K-mean method is
presented in Figure 16. Most of all, the clusters differ
according to the indicator of the deposit portfolio (F1)
and available assets (F3), the smallest differentiation
according to the indicator of net profit (F4).

Plot of Means for Each Cluster

-50

-100

—e— Cluster 1
—&— Cluster 2
—— Cluster 3

F1 F2 F3 F4
Figure 16. Graph of average values for state clusters by
direct impact factors
Source: compiled by the authors

sufficient level of differences between subjects for the
factors under study (Fig. 17).

Analysis of Variance (Spreadsheet43)
. Between df Within df B signif.
Variable SS SS p
F1 59675.5 2 4864.73 17 104.2693 0.000000
F2 15221 2 42694 17 30.3044 0.000002
F3 103041.4 2 11144.47 17 78.5908 0.000000
F4 269.6 2 336.19 17 6.8170 0.006700

Figure 17. Table of variance analysis by direct impact factors

Source: compiled by the authors

Therefore, the hypothesis regarding the three-
class grouping of commercial banks according to the de-
termining factors of activity, which are defined as factors
of direct influence, can be confirmed. Members of bank
clusters and their distance to the centre of the cluster

by factors of direct influence are presented in Figure 18

with the following components and interpretation:
Cluster 1 - 2 banks - prominent transparency;
Cluster 2 - 6 banks - average transparency;
Cluster 3 - 12 banks - sufficient transparency;

a) Cluster 1 according to direct

impact factors impact factors

Members of Cluster Number 3 (Spreadsheet43)
Members of Cluster Number] and Distances from Respective Cluster Center
2 (Spreadsheet43) and Cluster contains 12 cases
Members of Cluster Number Distances from Respective Case No. Distance
1 (Spreadsheet3) and Cluster Center Cluster c3 8.80521
Distances from Respective cont.alns 6 case E—‘; 1?12(2);(1)
Cluster Center Cluster Case No. Distance e TXTEIT
cont.alns 2 cases c1 323979 C: 10 3.96595
Case No Distance Cc2 18.64887 C_11 6,15963
C7/ 23.76774 c8 30.16465 C12 5.75761]
Cc9 23.76774 Cc14 9.85776 (€55 7.33953
C 15 18.30930 E_g ;Zg?;
C16 21.34300 C:19 7:29001
C 20 1.92105

b) Cluster 2 according to direct

b) Cluster 2 according to formation factors

Figure 18. Bank cluster members and their distances to the cluster centre by direct impact factors

Source: compiled by the authors
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The aggregated results of cluster analysis of indi-
cators based on transparency factors and direct impact

factors based on the implemented methods are presented
in Table 6.

Table 6. Aggregated results of cluster analysis of indicators based on factors of transparency and direct impact formation

Method

Bank Transparency tr:::::r::cy Standard Non-standard I_(-mean ::_::2::
level calculations Ward’s method Ward’s method (without X8 (F1-F4)
and X13)

1  Raiffeisen Bank Aval JSC 75.50% S-D S-D S-D S-D S
2 Ukrsibbank JSC 68.00% S-D S-D S-D N S
3 Citibank JSC 67.50% S-D S-D S-D N D
4 ING Bank Ukraine JSC 61.00% S-D N S-D N D
5  Crédit Agricole Bank JSC 70.50 % S-D S-D S-D S-D D
6 OTP Bank JSC 68.00% S-D S-D S-D S-D D
7 Commercia Bank 74.50% 5-D 5-D 5-D 5-D v

Ukreximbank JSC 56.50 % N S-D N N S
9 Oschadbank JSC 64.00% S-D S-D S-D N \
10 ProCredit Bank JSC 75.50% S-D S-D S-D S-D D
11 Pravex Bank JSC 70.00% S-D S-D S-D N D
12 Idea Bank JSC 67.00% S-D S-D S-D N D
13 Piraeus Bank JSC 65.00% S-D S-D S-D S-D D
14 Alfa-Bank JSC 54.00% N N N N S
15 FUIB (PUMB) JSC 64.50% S-D N N N S
16  JSB UKRGASBANK PJSC 79.50% S-D S-D S-D S-D S
17  SEB Corporate Bank JSC 54.50% N N N N D
18  Credit Europe BankJSC 52.50% N N N N D
19 JSCB “Lviv”JSC 58.50% N N N N D
20 Kredobank JSC 50.50% N N N N D

Source: compiled by the authors

The comprehensive results of this stage of trans-
parency level diagnostics, which lies in building factor
space classification models,can be formulated as follows:

- justification of transparency classes by formative
and direct impact factors;

- interpretation of the states of transparency of eco-
nomic entities with a low and medium-sufficient level
according to the forming factors;

- interpretation of the states of transparency of
business entities with a high, medium, and sufficient
level by factors of direct influence.

Thus, the implementation of cluster analysis tools
for assessing transparency for selected factor systems
solves the following diagnostic tasks:

- analysis of the specific features of implementing
the factor potential of transparency by identifying ho-
mogeneous groups, which allows identifying the weak-
nesses and strengths of the banking sector in established
areas within this market;
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- reducing the dimension of data on qualitative signs
of transparency by two levels of compliance with the
“low” and “medium-sufficient” levels for forming factors
and the “high”, “medium”, and “sufficient” levels for di-
rect impact factors to justify the limits of a multi-level
assessment of the impact of indicators on transparency
of activities.

Stage 4 - positioning of banks according to the
transparency level and development of vectors for improving
management policies.

At this stage, the variability of factor space in-
dicators was investigated according to two systems of
transparency factors of banking institutions (StatSoft
e-textbook, n.d.; Egbuna, 2014).

Figure 19 shows the difference in the values of
the ranking index of transparency by the levels of forma-
tion factors and direct influence factors according to the
methodology of univariate analysis of variance in Sta-
tistica in the ANOVA module (StatSoft e-textbook, n.d.).
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FPV; LS Means
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Figure 19. The difference between the values of the transparency rating indicator by the levels
of factors of formation and factors of direct influence

Source: compiled by the authors

The table of results of variance analysis and analy-
sis of main effects (Fig. 20) by factors of transparency
formation, according to which two isolated groups with a
low and medium-sufficient level were studied, confirms

the quality of the built model (Fisher’s criterion), since
the value of the indicator in the groups is sufficiently
different and the ranges of values do not overlap con-
sidering the errors.

FF; LS Means (Spreadsheet43)
Current effect: F(1, 18)=17,323, p=,00059 Effective hypothesis
decomposition
FF Y Y Y Y
Cell No. Mean Std.Err. -95,00% +95,00%
1 S-D 72.64286 2.322337 67.76381 77.52191 7
2 N 60.65385 1.704130 57.07360 64.23409 13
a) analysis of variance
Univariate Tests of Significance for Y (Spreadsheet43) Sigma-restricted
parameterization
Effective hypothesis decomposition
SS Degr. of MS F p
Effect Freedom |
Intercept 80844.45 80844.45 2141419 0.000000
FF 654.00 654.00 17.323 0.000585
Error 679.55 18 37.75

b) main effects analysis

Figure 20. Table of results of variance analysis and analysis of the main effects
by factors of transparency formation

Source: compiled by the authors

The table of results of variance analysis and analy-
sis of main effects (Fig. 21) by factors of direct influence,
by which three isolated groups with an average, suffi-
cient, and high level of transparency are investigated,
confirms the sufficient quality of the built model. How-
ever, it is worth noting the significant influence of envi-
ronmental factors that are not considered in models. The
calculated averages and ranges of their changes show a

lower, albeit sufficient, level of variability compared to
transparency factors.

The graph of changes in the average values of
the dependent variable (rating transparency indicator)
depending on two qualitative aggregate factor features
is presented in Figure 22, the results of a two-factor
analysis of variance to assess the quality of the model
are presented in Figure 23.
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FPV; LS Means (Spreadsheet43) Current effect: F(2, 17)=,52827, p=,59900
Effective hypothesis decomposition
Y Y Y Y
FPV
Cell No. Mean Std.Err. -95,00% +95,00%
1 S 66.33333 3.508422 58.93121 73.73546 6
2 D 63.37500 2.480829 58.14091 68.60909 12
3 \ 69.25000 6.076766 56.42914 82.07086 2
a) analysis of variance
Univariate Tests of Significance for Y (Spreadsheet43) Sigma-restricted
parameterization
Effective hypothesis decomposition
SS Degr. of MS E p
Effect Freedom
Intercept 52779.22 1 52779.22 714.6411 0.000000
FPV 78.03 2 39.01 0.5283 0.598996
Error 1255.52 17 73.85

b) main effects analysis

Figure 21. Table of results of variance analysis and analysis of the main effects by direct impact factors
Source: compiled by the authors

FF*FPV; LS Means
Current effect: F(2, 14)=,56322, p=,58175
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Figure 22. Cross-sectional analysis of two aspects by levels of formation factors and direct impact factors
Source: compiled by the authors

Univariate Tests of Significance for Y (Spreadsheet43) Sigma-restricted

parameterization

Effective hypothesis decomposition

Degr. of

Effect > Fregdom " F i
Intercept 52926.31 1 52926.31 1272.117 0.000000
FF 433.65 1 433.65 10423 0.006067
FPV 76.33 2 38.16 0917 0.422325
FF*FPV 46.87 2 2343 0.563 0.581754
Error 582.47 14 41.60

Figure 23. Results of two-factor cross-variance analysis
Source: compiled by the authors

Figure 24 shows a table with the values of average,
and other statistics according to the level of change in
intergroup transparency factors.

Thus, there are six groups of banking institu-
tions that can be used to analyse changes in the level
of transparency.
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FF*FPV; LS Means (Spreadsheet43) Current effect: F(2, 14)=,56322, p=58175
Effective hypothesis decomposition
FF | FPV Y Y Y Y N

Cell No. Mean Std.Err. -95,00% +95,00%
1 S-D S 77.50000 4.560971 67.71769 87.28231 2
2 S-D D 69.75000 3.225093 62.83286 76.66714 4
3 S-D \Y 74.50000 6.450187 60.66573 88.33427 1
4 N S 60.75000 3.225093 53.83286 67.66714 4
5 N D 60.18750 2.280485 55.29635 65.07865 8
6 N V 64.00000 6450187 50.16573 77.83427 1

Figure 24. Comparison of the values of the dependent variable (transparency rating) to the isolated groups by factors
Source: compiled by the authors

The given results indicate a difference between
the average values in the groups for the corresponding
intergroup factors. To verify the significance of differences,

a posteriori equalisations are used in groups to check the
difference in averages.Figure 25 shows the significance
levels of the mean equality hypothesis.

LSD test; variable Y (Spreadsheet43) Probabilities for Post Hoc Tests Error: Between MS = 41,605, df = 14,000
FF FPV {1} {2} {3} 4} {5} {6}

Cell No. 77.500 69.750 74.500 60.750 60.188 64.000
1 S-D S 0.187012 0.709826 0.009579 0.004355 0.109534
2 S-D D 0.187012 0.520795 0.068542 0.029654 0.438571
3 S-D V| 0.709826 0.520795 0.077298 0.055140 0.268984
4 N S 0.009579 0.068542 0.077298 0.888787 0.659130
5 N D 0.004355 0.029654 0.055140 0.888787 0.586147
6 N VI 0.109534 0.438571 0.268984 0.659130 0.586147

Figure 25. A posteriori equalisations for two factors

Source: compiled by the authors

Thus, the most considerable differences are
observed in three groups of banks, the banks of the
“medium-sufficient level” cluster in terms of transpar-
ency formation factors and “medium”in terms of direct
influence factors differ from the “low-medium” and
“low-sufficient” clusters in terms of the correspond-
ing set of factors. There is a significant difference in
the level of transparency for the “medium-sufficient -
sufficient” level according to the two-level system of
factors and the “low-sufficient” level according to the
corresponding set of factors.

The calculations results show a relationship be-
tween transparency indicators. This allowed obtaining
the following conclusions:

1) cluster banks with a low level of formation factors,
but an average and sufficient level of influence factors,

have the lowest level of transparency. Banks belonging
to the “medium-sufficient - medium level” cluster (Raif-
feisen Bank Aval, UKRGASBANK) have the greatest positive
level of transparency;

2) the deviation of the importance of transparency is
determined considering the forming factors: the highest
values of transparency are characteristic of state banks,
and the lowest values are for 40% of banks (8 banks)
from the population under study;

3) a cross-sectional two-aspect assessment of the level
of transparency and factors of influence and formation in-
dicates sufficient discrepancies for the obtained 6 groups.

Table 7 shows the matrix of banks’ positioning by
level of transparency according to a two-level system
of factors, which is necessary for further analysis and
implementation of relevant management decisions.

Table 7. Matrix of positioning of banks according to the level of transparency per the two-level system of factors

High Oschadbank JSC Commercial Bank “PrivatBank” JSC
ULIJ(I:;']!::S:E;?SCC Raiffeisen Bank Aval JSC
Average Alfa-Bank JSC JSB UKRGASBANK PJSC
FUIB (PUMB) JSC
Level of transparency Citibank J,SC
by direct impact factors ING Bank Ukraine JSC Crédit Agricole Bank JSC
Pravex Bank JSC
. Idea Bank JSC OTP Bank JSC
Sufficient ProCredit Bank JSC
SEB Corporate Bank JSC Piraeus Bank JSC
Credit Europe Bank JSC
JSCB “Lviv”JSC
Kredobank JSC
Low level Medium-sufficient level

Level of transparency by influencing factors

Source: compiled by the authors
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The results of the stage of positioning banks ac-
cording to the level of transparency allowed figuring
out the differences for the population under study and
testing the hypothesis regarding the influence of indi-
vidual factors and establishing their relationship at the
appropriate level of significance, namely:

- evaluation of differences in two-level classification;

- assessment of joint cross-influence of factors;

- construction of a matrix of positioning according
to levels of transparency depending on the system of
assessment factors;

-development of managementrecommendations on
ways to improve transparency policies.

CONCLUSIONS

The considered scientific and methodological approach,
which can be used to diagnose the level of transparency of
banks’ activities, substantially expands the set of trans-
parency indicators. A comprehensive estimation of the
current state of transparency improves the system of
effective management of both the individual bank, the
sample population, and the banking system as a whole.

The introduction of this diagnostic technology
in practical management activities allows finding many
states of transparency; anticipating possible changes
in states and identifying problems in the activities of
banking institutions in a timely manner; developing

appropriate measures in advance to prevent and avoid
a decrease in the level of transparency.

The given scientificc-methodical approach to man-
aging transparency based on identified factors of for-
mation and influencing factors will enable managers to
improve the quality and efficiency of management de-
cisions, as it provides a thorough diagnosis of the level
of transparency based on a set of indicators, considering
their differences and commonalities. Furthermore, it pro-
vides assessment and analysis, classification by level of
transparency according to a two-level system of factors.
The given scientific and methodological approach serves
as the basis for the future formation and implementation
of the selection of activity scenarios of the behaviour of
banking institutions based on a two-level matrix of po-
sitioning and implementation of managerial decisions in
the improvement of management, as a single systemic
process of activity development in the banking market.

The proposed approach to estimating the level of
transparency of a business entity’s activities can be im-
plemented when compiling ratings of various companies
by economic sectors. The goals of the rating in this case
include identifying the most transparent companies in
Ukraine, determining the average level of transparency
of Ukrainian business, finding ways and developing mea-
sures to increase the level of transparency of Ukrainian
companies.
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AHoTauif. Y 383Ky 3 HEAOCKOHANIMM CTaHOM TpaHCPOpPMaLiMHUX NepeTBOpPeHb B iHAHCOBIM cMcTeMi YKpaiHM Ta
6aHKIBCbKOMY CEKTOPI, HAsiBHA CTiliKa TEHAEHLIA A0 30iNblieHHS KiNbKOCTi PiHAHCOBO HECMPOMOXHMUX NiANPUEMCTB
Yy Pi3HMX ranyssx; 0cobimBoO Lie CTOCYETbCS BaHKIBCbKOrO PUHKY, ie 33 OCTaHHI POKM BiABynncs AOCUTb 3HAYHI 3MiHK
SKICHOTO Ta KifIbKiCHOro xapaktepy. MeTot OOCNiAKEHHS € BUBYEHHSI NPOBAEMM YyNpPaBRiHHA AiSNbHOCTI 6aHKIBCbKMX
YCTaHOB 3a [OMOMOrOK AiarHOCTUKM PiBHS TPAHCMAPEHTHOCTI iX AiNbHOCTI. MeTononoria fOCNioKEHHS NONSrae y
(hOpMyBaHHI CUCTEMM MOKA3HMKIB OLIHKM PiBHS TPAHCMAPEHTHOCTI AiSNbHOCTI CY6H'EKTIB roCNoAaptOBaHHS, OLiHIOBAHHI
piBHSI NPSIMOTO BMN/IMBY HAa PiBEHb TPAHCMAPEHTHOCTI, 34iMCHEeHHI Knacudikawii cy6'ekTiB rocnoaaptoBaHHS 33 4BOPIBHEBOK)
cuctemMoto GhaKTOpiB BMIMBY HA TPAHCMAPEHTHICTb. 3aKIHOYHMM €eTarnoM MeTOAONOrii € no3uuitoBaHHA OaHKiB 3a
piBHEM TPAHCMAPEHTHOCTI AN HOPMYNOBAHHA HAMPAMIB YAOCKOHANEHHS MONITUKM YNPaBAiHHSA TPAHCNAPEHTHICTIO.
lNoegHaHHA MeToAiB GAraTOBMMIPHOro aHanisy, a camMe NPMKNALHMX €KOHOMETPUYHMX METOLIB, KNacTepHOro
Ta AMCNEpPCIAHOro aHanisy, A03BONSE KNacuPikyBaT CyGEKTM roCnofaprOBaHHS 33 PiBHEM TPAHCMApPEHTHOCTI 3
ypaxyBaHHsaM gudepeHLiauii. Pesynstatom npoBeaeHoi audepeHLuiaLii € MaTpuLs No3uuitoBaHHS 6aHKIBCbKMX YCTaHOB
3a piBHEM TPAHCMAPEHTHOCTI 3@ ABOPiBHEBO CUCTEMOIO (DAKTOPIB. 3aNPONOHOBAHMI HAYKOBO-METOAMUYHMI NigXig L0
pO3paxyHKY piBHS TPAHCMAPEHTHOCTI CyDEKTA rocnoaaproBaHHS, a caMe 6aHKIBCbKMX YCTAHOB, O BKJIHOYAE B cebe, KpiM
diHaHcoBoro 610Ky, iHLWIi KpUTepii, L03BONSE HAabaraTo WMpLle OOCNIAUTM CTaH AiSNbHOCTI cybekTa rocnoaaproBaHHs.
BuKOpMCTaHHS LbOro HayKOBO-METOAMYHOTO NiAXOAY CNPUSIE 3HUXKEHHIO PiBHS IHDOPMALLIMHOT acMMETPIi, NiABULLEHHIO
FHYYKOCTI peakuii CyOEeKTa rocnofaptoBaHHs Ha 30BHILUHI LUOKM, WO NiABULLYE AOBipY A0 CYOEKTIB rocnoaaploBaHHs,
Noninwye ix AiNoBy penyTauito Ta HEOAMIHHO BifOOPaXKAETbCS HA DiHAHCOBMX MOKA3HMKaX. [103UTUBHI MOKpaLLEHHS
B (DiHAHCOBMX MOKA3HMKAX OKPEMMX CYOEKTIB rocnofaproBaHHS, MiABULLEHHS PiBHSA THYYKOCTI Ta AOBIpU OO HUX
CNPUSTUMYTb NiABULLEHHIO PiBHS TPAHCMAPEHTHOCTI QiHAHCOBMX NOTOKIB, Ki MePeMiLLytTbCs B KpaiHi
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