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Analytical tools to implement integrated bank 
financial management technologies 

Abstract. Introduction. The rapid development of bank financial management technologies prompted by the increasing 
sophistication and scaling of control elements calls for harmonisation of its functions and improved analytical support. The purpose 
of the paper is to develop analytical tools to implement integrated bank financial management technologies, such as the balanced 
scorecard, benchmarking and financial controlling, which would factor in all the stages of the bank’s life cycle. 
The study employed the following methods: logical synthesis - to form a system of performance indicators to measure the bank’s 
financial results, customer base, business processes and human resources management; canonical analysis - to establish the 
cause and effect relationships between the indicators. 
Results. Based on the example of 27 Ukrainian banks at the intensive growth stage as a case study, the paper proves close 
correlation between the perspectives of the balanced scorecard: «Personnel Development»- «Business Processes»; «Business 
Processes» - «Customers»; «Customers» - «Finances». Conclusions. The proposed set of analytical tools allows observing the 
specifics of the cause and effect relationships at each stage of the bank’s life cycle between its performance indicators of financial 
results, customer base, business processes and personnel management. It constitutes grounds for the adjustment of the bank’s 
objectives maps with due regard to the cyclic nature of its development, as well as for the creation of mechanisms to apply the 
balanced scorecard, benchmarking and financial controlling technologies. 
It is advisable to employ indicators with the closest correlation in benchmarking for setting targets when doing financial planning  
(using the indicators of the reference bank for this purpose), and when realising financial controlling - to find deviations of the 
controlled indicators from the planned figures as well as develop recommendations to eliminate the causes of such deviations. 
According to the results of our research, these indicators were found: for the perspective «Finances» - the total capital adequacy 
ratio and the share of retail loans in assets; for the perspective «Customers» - the average liabilities per one customer and the 
expenditure per one customer; for the perspective «Business Processes» - the operating expenditure in the total expenditure, the 
revenues from new products in the bank’s total revenue and the share of new products in the product line; for the perspective 
«Personnel Development» - the intellectual potential factor and the share of employees with higher education in the total number 
of personnel.
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Анотація
У статті запропоновано аналітичний інструментарій урахування специфіки причинно-наслідкового зв’язку, який виникає 
на кожній стадії життєвого циклу банку між індикаторами результативності управління фінансами, клієнтською базою, 
бізнес-процесами та персоналом, що створює підґрунтя для коригування карти цілей банку з урахуванням циклічності 
його розвитку, формування механізмів застосування технологій збалансованої системи показників, бенчмаркінгу й 
фінансового контролінгу. На прикладі 27 банків України, які знаходилися на стадії інтенсивного зростання, з використанням 
методу канонічного аналізу доведено наявність тісного зв’язку підсистем збалансованої системи показників: «Розвиток 
персоналу» - «Бізнес-процеси»; «Бізнес-процеси» - «Клієнти»; «Клієнти» - «Фінанси».
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1. Introduction 
The problem of technologisation of management proces-

ses is an interdisciplinary one, as evidenced by a great num-
ber of economic, social, industrial, information, education and 
other technologies adopted by economic actors. The rapid de-
velopment of technologies of managing financial and econo mic 
processes in the last decade has come as a response to the 
increasing sophistication and scaling of control elements, the 
need to harmonise its functions, tasks and tools. An analysis of 
the application of managerial technologies in economy and fi-
nances shows that today priorities are shifting towards transi-
tion from ad hoc to integrated management technologies. 

The application of modern integrated financial mana-
gement technologies in banks in a more active way is also 
caused by the need to strengthen the adaptability of banks to 
difficult conditions of the development of the Ukrainian financial 
sector. Despite the positive changes in the banking system at 
the beginning of this year, in particular solvent banks received 
UAH 338 million net profit in January 2017, net interest income 
grew by 29.5% (compared with the same period in 2016) as a 
result of the reduction of individual deposits and the renewal of 
the demand for banking services, the proportion of unprofita-
ble banks decreased (it was 18.3% in January 2017 compared 
to 22.4% in January 2016), the quality of assets of domestic 
banks remains low. Provisions against solvent banks’ asset 
 operations in January 2017 increased by 2.45 times compared 
to the same period last year - to UAH 3,112 million [1].

However, the use of integrated technologies of financial 
management, such as the balanced scorecard, benchmarking 
and financial controlling, by domestic banks is limited. In ad-
dition, the management procedures that comprise the above-
mentioned technologies lack harmonisation and systematisa-
tion, among other things, due to the absence of common ana-
lytical tools for their implementation.

2. Brief Literature Review 
The problems related to the application of  managerial 

technologies have been quite broadly covered in econo mic 
science literature represented by the works of R. Kaplan and 
D. Norton (Kaplan & Norton, 1996) [2], P. Niven (Niven, 2006) 
[3], H. Folmut (Folmut, 2003) [4], D. Han (Han, 2005) [5], 
R. Camp [6] (Camp, 1989), J. Harrington (Harrington, 1995) 
[7] and other scientists.

The aspects of applying the balanced scorecard and 
benchmarking in banking have also been reflected in recent 
studies. In particular, different aspects of the balanced score-
card and the importance of each of the aspects and related in-
dicators were examined bу M. Rostami (2015) [8], the impact 
of the usage of the balance scorecard on the performance of 
commercial banks was defined by D. S. Ombuna, K. Omido, 
H. M. Garashi, O. Odera and O. Okaka (2013) [9]. E. Ozturk 
and A. Coskun (2014) concluded that the balanced scorecard 
is a strategic performance management system which brought 
a holistic approach to the performance measurement which is 

the most important function of administrative controls [10]. Cor-
responding with the four balanced scorecard perspectives, i.e. 
finance, customer, internal business process, and learning and 
growth, the most important evaluation indicators of ban king 
performance were synthesised by H. Y. Wu (2012) and D. Bal-
kovskaya and L. Filneva (2016) [11-12].

The application of benchmarking in banking was discussed 
in [13; 14; 15]. It was used as a tool to investigate the determi-
nants of net interest margins in different regions [13], estimate 
the bank’s market position [14], provide financial security in the 
bank [15].

At the same time, it should be noted that the available 
tools rely on different analytical methods to support integrated 
management technologies, leading to inconsistency of ma-
nagerial decisions based on the analysis of different metrics. 
E. Bessonova and T. Domkhokova (2016) deal with this prob-
lem by using balanced scorecard indicators for controlling 
purposes [16], which, though having positive aspects, makes 
the balanced scorecard technology an ancillary technique for 
controlling, despite the fact that the former is of independent 
significance for measuring objectives, developing strategies 
and adjustment of the company’s strategic plan. In addition, 
it should be noted that the metrics used in balanced score-
card (BSC), controlling and benchmarking have been deve-
loped primarily for industrial enterprises and non-financial in-
stitutions, while banking has essential distinctions that should 
be considered when forming analytical support for approp-
riate technologies of financial management. Another problem 
which has not been addressed by researchers and practitio-
ners is the need to consider the current stage of the bank’s 
development when forming a set of analytical parameters un-
derlying managerial technologies.

3. The purpose of the paper is to develop analytical tools 
to implement bank financial management integrated technolo-
gies subject to the stages of the bank’s life cycle. This stems 
from the need to address the following tasks: 1) to form a set of 
indicators to measure performance of the bank’s financial re-
sults, customer base, business processes and personnel ma-
nagement; 2) to establish the cause and effect relationships 
between the indicators; 3) to identify indicators with strong mu-
tual correlation subject to the bank’s life cycle stages within the 
scope of the «Finances», «Customers», «Business Processes» 
and «Personnel Development» perspectives.

4. Results
Synthesis of bank financial management integrated tech-

nologies should involve consistency of indicators used as part 
of these technologies. For this purpose, they should reflect the 
strategic goals and be interrelated so that one can trace how 
changes in some indicators affect the others. It is therefore 
proposed to form analytical tools to implement the balanced 
scorecard (BSC), benchmarking and financial controlling tech-
nologies in the bank by means of selecting performance indi-
cators of financial results, customer base, business processes 
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and personnel management which are characterised by the 
strongest cause and effect relationships existing at each stage 
of the bank’s life cycle. For this reason, one should establish 
cause and effect relationships between the BSC perspectives 
by using economic and mathematical methods, as well as by 
selecting indicators with the closest relationships and those 
that best describe a perspective. This means that during the 
process of implementation of bank financial management in-
tegrated technologies priority should be given to the most sig-
nificant indicators.

Scientists distinguish several types of relationships among 
the BSC indicators: 1) those with one perspective and those 
within the scope of different perspectives treated as equiva-
lent ones [17]; 2) those within the scope of different perspec-
tives, where the financial perspective is treated as the out-
put one [2; 3]. While employing the latter approach which is 
considered to be a classical one, the study assumes that the 
personnel development indicators affect the in-
dicators of business processes having effect on 
the effectiveness of customer base management 
and contributing to financial indicators in its turn. 
Proceeding from this assumption, we have estab-
lished the cause and effect relationships between 
the specified groups of indicators.

There is an array of available economic and 
mathematical tools that can be used to find ca sual 
relationships between the indicators measu ring 
economic processes, including correlation and re-
gression analysis, principal components analysis, 
factor analysis and canonical analysis [18]. Howe-
ver, it is proposed to use canonical analysis, since 
it allows determining the relationship between the 
two sets of variables while being a generalisa-
tion of the method of multivariate correlation as a 
measure of correlation between a random varia-
ble and a set of other random variables. The prin-
ciple difference of canonical analysis from corre-
lation and regression analysis is that the former 
makes it possible to establish an impact of factors 
not only on one resulting parameter, but on several 
of them, which contributes to practical significance 
of the obtained results.

In canonical analysis, the matrix of values of 
input variables is represented as follows: explana-
tory and output variables have to be constrained as 
p ≤ q, where p - the number of attributes of the set 
of output variables; q - the number of attributes of 
the set of explanatory variables. In addition, all ma-
trix data are represented as deviations from sam-
ple means.

The canonical correlations method was imple-
mented to find interrelationships between the per-
formance indicators of the bank’s finances, cus-
tomer base, business processes and personnel 
management by using the Statistica 8.0 package. 
It was expected that the strongest correlation at 
different stages of the bank’s life cycle would be 
observed among different indicators of the BSC 
perspectives, which would underlie the differen-
ces in their composition. The proposed proce-
dure was tested for the banks, which were at the 
stage of intensive growth. The main financial and 
economic indicators of their activities are given in 
Table 1.

In order to build the model of cause and effect 
relationships between the perspectives «Person-
nel Development» and «Business Processes», we 
have built the information space of the attributes 
listed in Table 2. Here, the parameters of the «Busi-
ness Processes» perspective were studied as out-
put variables, with the parameters of the «Person-
nel Development» perspective considered as ex-
planatory.

The application of the canonical correlations 
method resulted in the canonical root with a quite 

high statistical significance value. This laid the foundation for 
further analysis of only the first pair of canonical variables. The 
canonical correlation coefficient r (U1V1) made 0.77, evidencing 
close correlation between the canonical variables. Hence, the 
model of relationships between «Personnel Development» and 
«Business Processes» takes the form:

U1 - the «Personnel Development» perspective;
V1 - the «Business Processes» perspective.
Since the canonical root represents two weighted sums, 

one for each set, the interpretation of the model obtained is 
based on canonical weights. And the greater the value of this 

Tab. 1: The main financial and economic indicators of studied banks as of 
01 January 2017, UAH thousand

Source: Compiled by the authors based on official data of the National Bank of 
Ukraine

Tab. 2: List of indicators of the model of relationships between 
the perspectives «Personnel Development» and «Business Processes»

Source: Compiled by the authors

(1)
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weight, the bigger the contribution of the respective indicator 
to the value of the canonical variable. Thus, as follows from 
the model obtained, the biggest contribution to the value of 
the canonical variable V1 (the «Business Processes» perspec-
tive) is made by the parameter y3 - the share of revenues from 
new products in the bank’s total revenue, and to the canonical 
variable U1 - x3 - by the intellectual potential factor. In addition, 
there is a correlative relationship between these parameters, 
which characterises the impact of the intellectual potential fac-
tor on the share of revenues from new products in the bank’s 
total revenue. Since the intellectual potential factor reflects the 
share of leading personnel in the total number of employees, 
the relation between the parameters is quite natural as it is the 
key staff that contributes most to the creation and introduction 
of banking innovations and new products in particular.

The next stage involves building of the model of relation-
ship between the «Business Processes» and «Customers» 
perspectives. The «Customers» perspective indicators were 
selected as output variables, while indicators of the «Business 
Processes» perspective were selected as explanatory ones. 
The list of indicators of the set of output data is represented 
in Table 3.

Upon the conducted analysis, only one out of six canonical 
roots was found to be statistically significant. This implies that 
there is good reason to analyse the canonical coefficients by 
the first pair of canonical variables. The canonical correlation 
coefficient r (U2 V2) made 0.71, evidencing close correlation 
between the canonical variables. Considering this, the model 
of relationship between «Customers» and «Business Proces-
ses» takes the form:

U2 - the «Business Processes» perspective.
V2 - the «Customers» perspective.

The relationship between the «Business Processes» and 
«Customers» perspectives is most pronounced in contribu-
tion of the parameters of the average number of customers 
per 1 bank branch (y1) and the share of operating expenditure 
in the bank’s total expenditure (x4). It has been established 
that there is a medium correlation relationship between the 
above variables (r (y1 x4)=0.53)). That is, the more custo mers 
are served by the bank, the higher the bank operating ex-
penditure is. Also, there are relationships between the bank’s 
assets per one customer and the share of revenues from new 
products in the bank’s total revenue, since increased profi-
tability of new banking products is an evidence of their po-
pularity with the customer, which, in its turn, leads to expan-
sion of demand for the bank’s services and contributes to the 
growth of its assets. 

The final stage of the analysis of cause-and-effect relation-
ships in the BSC involves building the model of relationships 
between the «Customers» and «Finances» perspectives.

As output (dependent) attributes for finding cause and 
effect relationships between the parameters of the «Custo-
mers» - «Finances» perspectives, we took indicators of the 
BSC financial perspective, while the explanatory attributes 
were indicators of the perspective «Customers» (Table 4).

The results of the analysis of statistical significance of the 
canonical roots by Bartlett’s criteria, lambda, level of signifi-
cance (p<0.05) show there is a need for further analysis of the 
first pair of canonical variables.

The relationship established between the «Customers» 
and «Finances» perspectives (r (U3 V3)=0.66) is primarily de-
termined by such variables as y1 - the total capital adequacy 
ratio and x4 - the average borrowings per 1 customer.

The model of relationship between «Customers» and 
«Finances» takes the form:

U3 - the «Customers» perspective;
V3 - the «Finances» perspective.
The results of the analysis of correlation 

between the canonical variables U3 (the 
«Customers» perspective) and V3 (the «Fi-
nances» perspective) allow to find a rela-
tionship between the variables y1 - the total 
capital adequacy and x4 - the average bor-
rowings per 1 customer (r (y1 x4)=0.59) and 
y1 - the total capital adequacy x3 - the 
bank’s average liabilities per 1  customer 
((r (y1 x3)=0.51)). The economic  meaning 
of these relationships is that when bor-
rowing the bank bears certain associated 
costs and has to guarantee adequate capi-
tal base to protect the interests of its depo-
sitors. When borrowing funds from the cus-
tomers, the bank has to be more active in 
allocating them as well; therefore, the indi-
cator of the share of retail loans in the as-
sets of the «Finances» perspective is also 
related to the parameters of the «Custo-
mers» perspective.

5. Conclusions 
The results of building the models of rela-

tionships between the perspectives «Perso-
nal Development» - «Business Proces ses», 
«Business Processes» - «Customers», «Cus-
tomers» - «Finances» allow us to draw the 
conclusion that there exist statistical relation-
ships between their elements, which may be 
considered in structuring the bank’s objec-
tives and shaping the strategies to achieve 
them.

It will be practical to employ indicators 
with the closest correlation in benchmarking 

(2)

(3)

Tab. 3: List of indicators of the model of relationships between 
the perspectives «Business Processes» and «Customers»

Source: Compiled by the authors

Tab. 4: List of indicators of the model of relationships between 
the perspectives «Customers» and «Finances»

Source: Compiled by the authors
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for setting targets when doing financial planning, using the in-
dicators of the reference bank for this purpose, and in financial 
controlling to find deviations of the controlled indicators from the 
planned figures and to develop recommendations to eliminate 
the causes of such deviations. According to the results of the 
analysis, these indicators were found to be: for the perspective 
«Finances» - the total capital adequacy ratio and the share of re-
tail loans in assets; for the perspective «Customers» - the ave-
rage liabilities per 1 customer and the expenditure per 1 custo-

mer; for the perspective «Business Processes» - the operating 
expenditure in the total expenditure, the revenues from new pro-
ducts in the bank’s total revenue and the share of new products in 
the product line; for the perspective «Personnel Development» - 
the intellectual potential factor and the share of employees with 
higher special education in the total number of personnel.

Further research may involve finding special aspects of the 
application of benchmarking and financial controlling in banks 
subject to the stage of their life cycle.
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