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Abstract: The continuous movement of financial flows makes it possible to achieve stable economic functioning and development.
In this process, asignificantrole is assigned to bankinginstitutions. Banks are able to generate various financial flows with specified
characteristics and parameters. For appropriate management, various tools are used that directly or indirectly affect ba nking
activities. In this aspect, it is important to take into account interest rates. Here we single out interest rates on credit and deposit
operations, which determine the essence of conducting the main activities of banks. We compare the dynamics of ch anges in interest
rateson loans and deposits. For these purposes, we use the methods of statistical analysis. Methods of statistical comparison of data
are also applied. We consider the relationship between interest rates for different countries. This helps to take into account the
influence of individual factors and get more objective results. The presented graphs help to understand the course of our study and
evaluate the results obtained.
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1. INTRODUCTION

The moderndevelopment of economicrelations, and as a
result, the functioning of individual business entities, the state
as a whole, is impossible without the implementation of
banking activities. Banks are a key element of such activities
[1]-[5]. These are institutions that are capable of accumulating
and redistributing resources between different participants in
market relationships [6], [7]. Banks also contribute to the
process of accumulating funds for the population and the
implementation of investment plans and strategies. Therefore,
the stable functioning of banks determines the development of
all levels of economic relations, individual enterprises and
companies, the state. This determines the importance of the
analysis of banking activities. And the results obtained are of
direct practical importance. The results obtained can help in
developing a methodology for evaluating the activities of
banking institutions, choosingstrategiesfor their management,
and improving certain areas.

Among the indicators of banking activity, interest rates
should be singled out. The values of such an indicator are used
in the calculations of other indicators of banks, to assess the
performance of such elements of the market infrastructure, to
analyze and improve the efficiency of banks. Interest rates are
generalized characteristics of the main areas of banking
activity, analysis of the movement of their input and output
financial flows [8]-[10].

Interest rates on deposits are directly involved in the
implementation of the policy of raising funds, the possibility
of their accumulation in the bank on customeraccounts [11],
[12]. This is the basis for the formation of the resource base.
Such rates make it possible to implement other areas of
banking activity, to function and dewelop the institution.
Deposit rates have a different gradationand their typification
depending on the terms and wvolumes of raising funds.
Appropriate interest rates should also be characterized as an
element of investment policy, the possibility of implementing
the accumulation process.

Interest onloans affects the operations for the placement of
bank funds [13]-[15]. Such indicators also, ultimately, form
the bank's revenue base. This is one of the sources of profit for
the bank. Consequently, interest on loans allows the bank to
functionand dewelop, to support the implementation of daily
activities. Like deposit rates, interest rates on loans can be
ranged according to the timing of the provision of borrowed
funds and their volumes. This allows you to optimize the
distribution of bank resources, to form the necessary reserves.

It is important to have a balanced mix between interest
rates on deposits and loans. In this regard, the analysis of the
values of such rates is crucial. For the relevant research,
various tools are used that allow you to make the necessary
assessments and obtain balanced decisions [16]-[24].

Thus, as the main goal of this work, we define the analysis
of the dynamics of changes in the values of interest rates on
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deposits and loans. To do this, we study the change in the
relevant indicators, compare and evaluate them.

2. RELATED WORKS

The significance of the analysis of banking activities, the
ratio of creditand deposit rates is confirmed by a number of
studies by other authors.

E. Nizam, A. Ng, G. Dewandaru, R. Nagayev and M. A.
Nkoba conduct a comprehensive analysis of the activities of
banks [25]. The authors explore the entire industry, identifying
factors influencing the functioning of the banking sector. For
these purposes, various financial data and indicators are
considered. The main attention is paid to social and
environmental factors in the dewvelopment of banks, the
possibility of their access to appropriate financing programs.
Various types of regressions are used for the analysis: cross-
sectional and nonlinear with threshold restrictions. The
importance of cross-analysis between data is emphasized.

M. Ali and C. H. Puah pay attention to the factors that
affect the profitability and sustainable development of banks
[26]. Such a study is carried out on the example of the banking
sector of Pakistan. To do this, the authors apply the
methodology of panel regression analysis. Various models are
considered that allow comparison, to obtain a reasonable
result. The obtained results can help to achieve the stability of
the banks. Among the internal factors that influence the
conduct of banking activities, the authors highlight interest
rates. Particular attention is paid to the comparative analysis.

X. Chen analyzes the financial results of Chinese banks in
a comparative aspect [27]. At the same time, the sources of
such results are considered, where interest rates on loans are
highlighted. For these purposes, the Grifell-Tatje and Lowvell
profit change decomposition model is used [27]. Before the
start of the study, the initial data are normalized. The author
also explorestechnical efficiency, technical effect and its size,
price stability inrelation to interest rates. Anumber of results
have been obtained that help explain the mutual influence of
various factors.

M. K. Alam conducts a systematic study of the
management, functioning and development of banking
institutions [28]. The author also considers the procedure for
selecting data for the corresponding analysis. The banks of
Bangladesh are considered as the initial base. The work uses
the saturation process, NVivo analysis, followed by the
application of qualitative ranking methods. This approach
allows you to generate clear results based on qualitative
analysis.

M. Jinger and M. Mietzner consider increasing the
efficiency of banking in the context of its deep digitalization
[29]. Various high-tech innovations and their impact on the
banking industry, a change in confidence in banking services
are considered. Particular attention is paid to the factors of
changes in interest rates.

K. Liuexploresthe factors that affect lendingrates [30]. To
do this, the author considers data on Chinese banks in the
period from 2008 to 2017. The paper analyzes the relationship
between interest rates and the discount rate, which determines
the level of lending rates. The author notes the presence of the
influence of money market rates on the interestrates of banks.
This influence has a different direction at certain points in
time. It was also notedthat lending rates are subject to many
factors of influence, among which are highlighted:
macroeconomic conditions, market development, asset
quality, shadow economy.

The study by T. Schelling and P. Towbin provides a
detailed analysis of the relationship between different types of
rates in banking [31]. The authors compare negative rates with
the volume of attracted depositsand loans. The conclusionis
made about different directions inthe work of the bank, when
negative credit rates are possible. It essentially depends on the
deposit portfolio of banks. It is shown that negative rates
negatively affect the formation of profits. Issues of the
emergence and development of the corresponding type of risk
in banking are summarized. The conclusion is made about the
importance of the dynamics of the policy rate of the central
bank.

J. Zhang and X. Deng study the issue of interest rate
liberalization and its impact on banking activity [32]. The
authors consider the relationship between bank rates and
liquidity and try to determine the type of this relationship. For
the study, data on the banking sector of Chinawere used. The
method of econometric modeling based on the construction of
regressions was chosen as a tool. The paper shows that the
relationship between liquidity and rates is non-linear, which
has an inverted U-shape [32]. This must be taken into account
in the liberalization of banking activities, the choice of
strategies for such transitions. At the same time, it is necessary
to take into account the general vector of economic
development. It is also important to take into account the risks
and their level that may arise.

I. N. Yakubu and A. H. Abokor analyze the factors
influencing the growth of deposits in the banking sector of the
Turkish economy [33]. This is an empirical analysis based on
a lot of data from 2000 to 2016. For analysis, the authorsuse a
delayed autoregression model. This allows you to evaluate
cross-references between data. The authors also take into
account various temporal aspects of the relationship between
data. Such links affect the deposit portfolio of banks in
different ways. Among the factors that influence the growth of
the deposit mass, the following are highlighted: the stability
and efficiency of the bank, the money supply, and interest
rates. This necessitates acomprehensive analysis of dataonthe
dynamics of changes in bank rates on loans and deposits.

We see different aspects of the analysis of the activities of
banks, which are associated with the attraction of resources
and their subsequent placement. However, constant changes in
the banking sector and the economy as awhole, determine the
conduct of new clarifying studies. At the same time, an
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important aspect of such an analysis is a more detailed study
of the retrospective after a certain period of time. This allows
you to better understand the economic dynamics, to justify
new solutions.

3. DYNAMICS OF INTEREST RATES THAT WE STuDY

Given the main goal of this study, we will consider the
change in the values of deposit and lending rates.

We will analyze data fromthe banking sectorsof Australia,
Canada, China, Brazil and South Africa. This will allow us to
understand and consider general trends in the market for basic
banking services.

We will also consider a retrospective of such data for
different time horizons. Below is the relevant data, which is
taken from the worldbank.org website.

The first figure shows changes in interestrates on deposits
and loans for the Australian banking sector between 1981 and
20109.
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Figure 1: Bank interest rate developments in Australia

We see that from 1981 to 1989 deposit rates were higher
than lending rates. Further, since 1990, we have observed the
excess of bank rates on loans over rates on deposits. And this
is a natural situation in the banking services market. It should
also be said that there is adecrease inthe values of suchinterest
rates. At the same time, these rates inherit each other.

The ratio of deposit and lending rates for the Canadian
banking sector is presented below. These data cover the period
from 1981 to 2017. This dynamics differs from that which is
typical for the banking sector in Australia.
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Figure 2: Interest rates in the Canadian banking sector

It should be noted that in the Canadian banking sector,
lending rates exceed deposit rates throughout the entire time
period. We see asignificant legacy of one rate dynamics from
another. Although there are also some distinctive features that
show up in the details of the change in eachinterest rate. The
overall change in the values of deposit and lending interest
rates is decreasing in the period from 1981 to 2017.

Now we will look at the banking sector in China.
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Figure 3: Deposit and lending rates in China

The data in Fig. 3 reflectthe change in rates between 1981
and 2021. From 1981 to 1995 there was an increase in bank
rates. From 1996 to 2014, we can note a decline in
performance. From 2015 to 2021, the rates do not change. In
general, also rates on loans prevail over rates on deposits. This
prevalence is most pronounced after 1995.

Next, we examine the change in rates in the Brazilian
banking sector. The data presented here is from 1997 to 2021.
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Figure 4: Brazilian banking sector

It should be noted that there is a significant gap between
deposit and lending rates for the Brazilian banking sector. We
also see that the dynamics of bank rates is declining. It is also
impossible to say that such data completely inheriteach other.
Interest rates on loans are more volatile than depositrates. The
former prevail over the latter.

On Fig. 5 shows changes in the dynamics of percentage
values in the banking sector of South Africa. We are looking
at the period from 2001 to 2021.
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Figure 5: Bank rates in South Africa

We can talk about wave dynamics in changing the values
of bank rates in South Africa. This is typical for both rates on
deposits and loans. In general, there is a drop in the values of
rates in the period from 2001 to 2021.

We looked at various banking sectors. There are various
trends in changing such data. Therefore, it is important to

consider the relationship between interest rates within each
individual country.

4. ANALYSIS OF THE RATIO OF BANK RATES

For this stage of the study, we will consider the ratio of the
values of rates on loans to rates on deposits for each country
separately. Typically, this ratio should be greater than one.
Next, we can see the results of such a relationship.

In the sixth figure, it should be noted the increasing
dynamics of the ratio of interestrates for the banking market
in Australia. The studied values in terms of the ratio of the
values of bank rates do not exceed the value of 3.5.
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Figure 6: Data for Australia

Belowwe see the dynamics of the ratio between rates on
loans to deposits for the Canadian banking sector.
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Figure 7: Interest Rate Relationships for the Canadian
Banking Sector

Here, several anomalous bursts canbe noted, when lending
rates significantly exceed deposit rates. In general, the ratio
between the rates is in an acceptable range.

The dynamics of the ratio of interest rates in the banking
sector of China has an abrupt dependence. This dynamic, after
a smooth change, undergoes a jump to a new level, and then
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again there is a relatively calm period. Gradually, the ratio
between the rates increases.
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Figure 8: Relationships between rates in the Chinese banking
system

The ratio of lending to deposit rates in the Brazilian
banking sector tends to increase. This ratio exceeds the
previously considered data, with the exception of individual
anomalous periods.
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Figure 9: Brazilian banking sector data

At the same time, the Brazilian banking sector is also
seeing asignificant increase in the ratio of rates in 2020. Then
in 2021 there is a sharp decline in such values.

The last figure in this subsection reflects the dynamics of
the ratio of bank rates in South Africa. It should be noted that
the presented data have a wave character. The growth of this
ratio alternates with its decline during 2001-2021.

In general, the presenteddynamicsin Fig. 10 credit rates to
deposit rates in South Africa does not exceed 1.5.
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Figure 10: Relationships of bank rates in South Africa

Thus, the considered data on the dynamics of the
relationship between bank rates from the point of view of
individual countries differ fromeach other. The general trend
of such data is a gradual increase inthe gap between lending
and deposit rates.

For a more detailed analysis, let's consider the mutual
dynamics of interest on credit operations and attracted
deposits, taking into account data for each individual country.
To do this, we use the ideology of wawelets.

5. WAVELET COHERENCE ESTIMATES AS A TOOL FOR
INTEREST RATE ANALYSIS

One of the tools for dataanalysis is the wavelet comparison
methodology. Here, a special place is given to estimates of
wawvelet coherence [34]-[36]. This approach has found wide
application in the study of economic data [37]-[43]. Such
indicators can be represented in the form of time series and
wawvelet analysis methods can be applied.

Wawelet coherence allows us to evaluate cross-references
betweendata and obtainresults for different time horizons that
we are exploring. This expands the possibilities of research,
obtaining reliable results and forecasts. Ultimately, we can
improwve planning, development of strategies for behavior in
the banking services market.

Next, we consider some wavelet coherence estimates for
individual countries.

On Fig. 11 shows estimates of the relationship between
interest rates in the Australian banking sector.

We see that there is complete consistency betweenthe rates
on loans and deposits in the banking sector for Australia. At
some time intervals, such consistency is not strongly
pronounced. This is due to the fact that between 1981 and
1989, deposit rates were higher than lending rates.
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Wavelet coherence for data from Australia
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Figure 11: Relationship between Australian data

Howewer, the data in Fig. 11 allow you to make informed
decisions and make predictions. This is based on the depth of
relationships that we have received and evaluated.

Now consider the data for the banking sector in Canada.

Wavelet coherence for data from Canada
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Figure 12: Wawelet coherence between interest rates from
Canada

Consistency between interest rates on loans and deposits
from the point of view of the banking sectorin Canada is
higher than in Australia. This allows you to make more reliable
decisions. We can also use the Canadian banking sector as a
platform for risk insurance.

For the Chinese banking market, there is also significant
consistency in the dynamics of interest rates on loans and
deposits.

Wavelet coherence for data from China
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Figure 13: Assessing the relationship between interest rates
in China

Data analysis Fig. 13 shows that there is only one period of
time when the relationship between the data was negligible.
This corresponds to asharp change in rates since 1997. Butin
general, we can use the result to make decisions.

And so, we see quite acceptable consistency between the
percentages in the main areas of banking for different
countries. This allows us to speak about the expediency of
using the considered approaches for the analysis of rates on
loans and deposits.

6. CONCLUSION

The paper considers the main points of the analysis of the
dynamics of interest rates on deposits and loans in the banking
sector of the economy. For such a study, we conducted a
review of the literature andidentified the maintasks to achieve
the main goal of our article.

We consider various countries such as Australia, Canada,
China, Brazil and South Africa. We are looking into the
historical data.

To study the dynamics of interest rates, we use simple
methods of statistical analysis, a ratio for comparison and
wawvelet coherence. The results obtained make it possible to
evaluate banking activities in different countries, to showtheir
characteristic features. It also helps to take the necessary
balanced strategies in the banking market.
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