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Abstract. In an era of rapid macroeconomic change and recurring financial
instability, understanding the factors that influence national economic
resilience is vital. This study examines the transactional activity of second-tier
banks in Kazakhstan and their role in shaping core macroeconomic indicators
such as gross domestic product (GDP), poverty, and unemployment. The aim
is to explore the connection between financial operations and socio-economic
development under conditions of digital transformation in the banking sector.
The study is significant for its contribution to economic resilience literature,
and its practical relevance lies in informing policy and strategy for banking
modernization. Using official data from 2013 to 2023, the research employs
correlation and regression analysis to assess the relationship between banking
transaction volumes and GDP trends. A strong positive correlation (r = 0.92)
was identified, showing that transactional capacity contributes to GDP growth
and enhanced financial inclusion. The research provides evidence that digital
financial services improve access to banking, reduce poverty, and elevate living
standards. The findings offer strategic insights for policymakers and lay the
groundwork for further empirical studies in financial sector development.

Keywords: transactional activity, second-tier banks, GDP, macroeconomic
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Introduction

Amid the accelerated development of Kazakhstan’s economy and structural shifts in the
global financial landscape, the role of banking institutions in shaping macroeconomic dynamics
is becoming increasingly significant. In particular, the transactional activity of second-tier
banks is viewed as a critical economic indicator, reflecting their influence through lending and
financial support to the real sector and social initiatives.
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Recent transformations, driven by the adoption of digital technologies, have reshaped
Kazakhstan’s banking system. Digitalization — including the spread of Internet banking, non-
cash payment platforms, and the expansion of POS terminal networks — is fostering greater
financial inclusion. According to official data, the volume of non-cash card transactions in
Kazakhstan during January-September 2024 reached 117.1 trillion tenge, marking a 15%
growth year-on-year and amounting to 87% of GDP. This reflects changes in consumer behavior
and cash circulation patterns.

Despite this growing relevance, academic inquiry into the macroeconomic impact of
transactional banking remains limited. Existing literature often explores isolated technological
or operational aspects without assessing systemic relationships across key indicators such as
GDP, poverty, inflation, employment, and social dynamics. The absence of a comprehensive
analysis underscores the need for deeper research, especially using quantitative methods.

The object of the study is the transactional activity of Kazakhstan’s second-tier banks. The
subject is their influence on macroeconomic indicators, including GDP and social development
metrics. The aim is to examine statistical correlations between banking operations and national
economic performance, and to formulate recommendations for optimizing regulatory and
institutional frameworks.

To achieve this, the study pursues four key objectives:

1. Review theoretical and empirical literature on banking transactions and macroeconomic
trends.

2. Compile and assess official economic data from Kazakhstan between 2013 and 2023.

3. Apply correlation and regression analysis to identify significant linkages between tran-
saction volume and GDP, employment, and other indicators.

4.Propose strategic measures to enhance banking efficiency and leverage digital technologies.

The methodology integrates theoretical modeling with empirical assessment. Analytical
tools include statistical correlation techniques, trend evaluation of digital finance indicators,
and analysis of policy documents impacting the banking sector. The central hypothesis posits
that increased transactional activity correlates positively with Kazakhstan’s economic growth
and improvements in socio-economic indicators.

This research contributes to bridging gaps in understanding the economic functions of
banking operations and supports the development of strategic frameworks for modernizing
Kazakhstan’s financial system. Its scientific significance lies in addressing an underexplored
area, while its practical relevance includes offering insights for policymakers and financial
institutions.

Literature review

Numerous empirical studies emphasize the substantial impact of transactional activity carried
out by second-tier banks in Kazakhstan on core macroeconomic indicators, particularly gross
domestic product (GDP). The primary transmission channels include digital banking platforms,
payment transactions, and credit issuance volumes. This subject remains a focal point within
modern economic and financial research. The transactional operations of banking institutions -
comprising transaction volumes, credit activities, deposit movements, and liquidity parameters
-often exhibit a robust positive correlation with macroeconomic dynamics. As GDP expands,
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economicactivity intensifies, leading to higher demand for banking services and a corresponding
increase in transactional volumes. Conversely, economic downturns typically result in reduced
credit activity and slower repayment flows. Moreover, indicators such as liquidity levels and
total deposits are sensitive to macroeconomic variables, including inflation rates, monetary
policy shifts, and fiscal regulation. These patterns underline the importance of incorporating
macroeconomic context when analyzing the transactional behavior of banking institutions.

The impactof digitalization and innovative technologies, and the study of the role of innovative
technologies in the development of the banking sector, is becoming relevant in the context of the
growth of non-cash transactions and the digitalization of the economy. [1] analyzes the impact
of state regulation and institutional interaction on the development of a cashless economy
and considers the risks of illegal transactions. Transactional activity and digitalization of the
banking sector, the role of digital technologies in the development of transactional activity of
second-tier banks in Kazakhstan is emphasized by a few studies. [1] analyzes the impact of
Internet banking, non-cash payments, and mobile services on financial inclusion. The scientific
community actively discusses the impact of innovation and educational factors on economic
growth. Structural changes in the banking system, [2] conducted a study of the state of the
banking system, identifying key trends and factors contributing to the development of the
sector. Statistical analysis, comparative approach, and economic and mathematical modeling
have shown that digitalization and technological innovations significantly increase the stability
and competitiveness of second-tier banks.

Relationship between financial indicators and stability of banks, [3] established a statistically
significant relationship between the authorized capital of second-tier banks and such factors
as commission income, corporate customer loans, payment transactions, and loans to other
banks. The results of their research confirm that capital adequacy ratios exceed regulatory
requirements, ensuring the stability of the sector.

External factors and their impact on the banking sector, [4] analyze the impact of
macroeconomic conditions, including the devaluation of the tenge and the COVID-19 pandemic,
on the profitability of second-tier banks. Their research links these events to the dynamics of
GDP, inflation, and stock market capitalization. Technological innovation as a competitive factor,
withholds [2], the banking industry faces challenges, including tighter regulation and increased
competition, which requires adaptation to digital transformation. [3] emphasize the importance
of technological innovation in ensuring sustainable growth of the sector. [6] and co-authors
note that improving the credit policy of second-tier banks requires developing strategies aimed
at integrating digital technologies into banking regulation. Their work presents an analysis
of dynamic series reflecting changes in the characteristics of lending and banking activities.
The economic and mathematical model allowed us to determine the strength of statistical
relationships and predict the values of macroeconomic parameters. Credit mechanisms and
economic growth are important areas of research in economics and finance. Scientific research
has convincingly demonstrated the key role that the transaction sector plays in economic
dynamics. [8] emphasizes the impact of transaction costs on the gross domestic product, while
[9] focuses on the significant contribution made by banks' credit mechanisms in the process
of capital redistribution and support for small businesses. [10] draws attention to the issue of
high transaction costs faced by small and medium-sized enterprises, while [15] analyses the
dependence of banks' lending activity on regulatory requirements and capital levels, which
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is an area of active scientific inquiry. The transaction activity of banks, including transaction
volume, credit transactions, deposit fund movements, and other financial indicators, often
shows a close positive correlation with macroeconomic indicators. During periods of economic
growth, transactional activity typically increases due to the expansion of economic activity and
the increased demand for banking services. This is associated with an increase in the volume of
loans and a higher level of repayments. Conversely, during periods of recession, these indicators
tend to decrease. The overall level of liquidity and the size of account balances are influenced
by macroeconomic factors such as inflation, monetary policy, and government regulation.
These factors can affect the banking sector's ability to provide liquidity and maintain stable
account balances. As interest income declines and competition increases, banks need to focus
on improving operational efficiency [12]. Financial technologies are changing the dynamics
of transactional business, providing new opportunities in the digital economy [13]. Studies of
the relationship between banking activity and economic growth reveal complex dynamics due
to differences in the levels of economic development and the structure of financial markets.
For example, in high-income countries, stock markets tend to contribute to more sustainable
economic growth compared to the banking sector [14], while bank concentration has a negative
impact on development in low-income countries [16].

The impact of the banking sector on economic growth, banking systems play a crucial role
in the development of sectors that depend on external financing. The development of banking
sector assets and liabilities has a significant impact on bank capitalization and GDP components
[18]. In this context, transformation processes in financial institutions are becoming a key factor
in differences in GDP growth between countries such as China and India [19]. [6] and co-authors
emphasize the need to improve the credit policy of second-tier banks through the integration
of digital solutions and adaptation to the changing requirements of financial regulation. In
addition, [3] revealed a statistically significant relationship between the authorized capital of
second-tier banks in Kazakhstan and such indicators as commission income, lending volume,
and payment transactions.

Regulatory developments and the financial stability of banks, and studies by [23] highlight
the importance of regulatory compliance and its impact on the sustainability of the banking
sector. [13] examines the role of transactional business in the context of digital transformation,
noting its impact on operational efficiency and reducing transaction costs. Macroeconomic
factors and the resilience of banks, in recent economic shocks such as the devaluation of the
tenge and the COVID-19 pandemic, have an impact on the profitability of second-tier banks [4].
Research by [8] confirms that transaction costs can significantly change the dynamics of GDP,
and the credit mechanisms of banks support the reproductive potential of small and medium-
sized businesses [9]. Thus, the literature review demonstrates a close relationship between
the transactional activity of second-tier banks in Kazakhstan and macroeconomic indicators
and confirms the importance of technological innovations and digital financial instruments in
ensuring the sustainable development of the banking sector.

Methodology

The study is based on a comprehensive approach to analyzing the impact of transactional
activity of second-tier banks of the Republic of Kazakhstan on the country's macroeconomic
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indicators and GDP. As part of the methodological analysis, the main methods developed by
leading researchers in this field were used, and the impact of transaction activity of second-tier
banks in Kazakhstan on macroeconomic indicators and gross domestic product (GDP) of the
country is analyzed. As a theoretical basis, we use research that confirms the key role of the
transaction sector and banking in economic growth [8]. Transaction costs have an impact on
GDP dynamics, changing the degree of influence of the transaction sector on macroeconomic
indicators in different periods.

The methodological base of the study includes Analysis of credit mechanisms of banks that
contribute to the development of small and medium-sized businesses and affect the gross
regional product [9]. A study of the credit channel of monetary transmission, which determines
the availability of credit resources and its impact on economic growth. Assessment of the
operational efficiency of banks, which is especially important in the context of declining interest
income and increased competition in the transaction business [12]. Analysis of the stability of
the banking sector, considering the dominant role of the largest banks in the country's asset
structure. Research on the impact of financial variables, such as interest rates, on the real sector
of the economy through balance sheet mechanisms. Assessment of the effectiveness of the
banking sector, based not only on quantitative indicators, but also on its ability to accelerate
social development or create economic imbalances.

Basic statistical methods. [9] Apply statistical analysis methods, including the use of
aggregated data on financial indicators of banks, to identify trends and challenges. In addition,
they use comparative analysis to compare the key indicators of various second-tier banks, as
well as economic and mathematical modeling, which is necessary to predict the stability of
banks in a changing regulatory environment. Regression analysis and the impact of digital
technologies. [3] Focused on multiple regression methods used to determine the relationship
between technological innovation and financial sustainability. Their research also uses a
comparative analysis of changes in banks ' operations after the introduction of technological
solutions and an analytical approach that allows us to assess the impact of digitalization on the
competitiveness of banks. Analysis of profitability and macroeconomic factors. [4] Study the
profitability of Islamic banks in comparison with traditional banking models. Their research
includes statistical analysis of the impact of macroeconomic factors such as inflation and GDP
growth on bank profitability. They also conduct empirical analysis of real data to identify factors
that affect the financial stability of banks. Econometric analysis of digital transformation. [5]
Use econometric analysis to assess the impact of digital transformation on business processes.
Important attention is paid to the qualitative analysis of the processes of implementing digital
technologies in human resources management and the effectiveness of new management
methods. Research on credit policy and its macroeconomic impact. [6] in their research apply
dynamic series analysis methods to track temporary changes in the credit policy of second-
tier banks. Their methodology also includes economic and mathematical modeling of the
relationships between lending volumes and macroeconomic indicators, as well as statistical
data processing related to credit activity trends. Regression analysis and trend analysis.
[7] investigated the impact of digital technologies on the financial results of banks. Their
methodology includes regression analysis, comparative analysis of bank performance before
and after the introduction of digital solutions, as well as trend analysis and assessment of long-
term changes in the financial sector under the influence of digitalization.
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Research design and hypotheses. Impact of transaction costs: Transaction costs have
a significant impact on GDP dynamics [8]. The role of bank credit mechanisms: Bank credit
mechanisms contribute to economic growth by redistributing capital and supporting small and
medium-sized businesses [9]. Impact of technological innovations: Technological innovations
strengthen the competitiveness of banking ecosystems in the digital economy era [3].

The study is based on a combination of theoretical and empirical approaches, which providesa
comprehensive analysis of the impact of transactional activity of second-tier banks in Kazakhstan
on macroeconomic indicators, including GDP and poverty level. Based on the literature review,
we studied the works of Kazakhstani and international researchers, as well as authors from
the CIS countries. The analysis revealed key relationships between banks’ transactional activity
and macroeconomic parameters. In particular, the article considers studies on the impact of
banking activities on financial stability, GDP growth, and social indicators.

The practical part of the study is based on the analysis of official statistical data of the
Republic of Kazakhstan for the period 2014-2024. Sources include the Bureau of National
Statistics of Kazakhstan-data on GDP, poverty level, and demographic characteristics of the
population. National Bank of Kazakhstan - information on transaction volumes and the number
of bank accounts. World Bank and International Monetary Fund (IMF) - comparable data for
international analysis.

Table 1. Current data sources used in the study.

Source Data type Period Reference
Bureau of National GDP, poverty rate, 2014-2024 rr.stat.gov.kz | stat.govkz
Statistics of Kazakhstan | population
National Bank Transaction volume, 2014-2024 nationalbank.kz
of Kazakhstan number of bank accounts
World Bank and IMF Macroeconomic indicators | 2014-2024 data. data.worldbank.org

worldbank.org

Note-compiled by the authors

Methods of data collection and analysis. Econometric modeling and regression analysis-
quantitative assessment of the relationships between banking activity and macroeconomic
indicators. Statistical analysis of data on credit mechanisms and lending volumes-identifying the
economic effect of transaction activity. Qualitative analysis of the case-stages of implementation
of technological solutions-assessment of the digital transformation of banks.

The statistical apparatus of the study includes correlation and regression analysis, which
allows determining the degree of impact of transaction activity of banks on the country's
macroeconomic indicators. Correlation and regression analysis. Assess the relationship
between transaction volume, unemployment, inflation, and GDP. Using Pearson coefficients
to interpret relationships (weak, moderate, strong). Data validation for normality using the
Shapiro-Wilk criterion. Regression modeling. The dependent variable is GDP. Independent
variable-transaction volume. Multicollinearity analysis to check the correctness of the model.
Reliability estimation using R-squared and confidence intervals of coefficients. Analysis of
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infrastructure factors. The impact of the development of Internet banking and the growth in the
number of POS terminals on the growth of non-cash transactions. Assessment of the relationship
between digital technologies and the financial activity of the population. To ensure the accuracy
of calculations, statistical data were preprocessed, including multicollinearity testing, outlier
elimination, and method adequacy assessment.

Expected results. Clarification of the role of transaction costs as a factor of economic
dynamics. Assessment of the contribution of technological innovations to improving the
competitiveness of the banking sector. Confirmation of the role of transaction costs as a key
factor in economic dynamics. Assessment of the effect of introducing technological innovations
on the competitiveness of banks. The research methodology combines qualitative and
quantitative analysis, allowing us to study in detail the relationship between banking activity
and macroeconomic processes in Kazakhstan.

Results and discussion

Studying the relationship between the transactional activity of second-tier banks in
Kazakhstan and the country's social development, as well as gross domestic product (GDP), is
an important task of scientific analysis in the context of modern economic realities. Analyzing
the social development and impact of transactional activity of secondary banks in Kazakhstan
requires a comprehensive and careful approach to the selection of data sources and variables.
The main data sources are national bank statistical reports, World Bank data, and indexes such as
Transparency International's Corruption Perception Index, which provides important insights
into the state of the financial sector and its impact on economic development. Correlation and
regression analysis methods are used to accurately digitize variables such as GDP, investment
levels, and social indicators.

The Republic of Kazakhstan is experiencing a steady increase in non-cash transactions, which
indicates a dynamic transformation in the country's financial sector. According to the National
Bank, about 2 billion transactions were registered in the first two months of 2025, which is an
increase of 14% compared to the same period of the previous year. The total volume of non-
cash payments reached 25.9 trillion tenge, which is 23% higher than last year.

Analysis of the dynamics for 2024 shows that the number of transactions increased by 12.2%,
reaching 1.16 billion transactions, and their total volume increased by 19.7%, amounting to 17.4
trillion tenge. The predominance of transactions carried out through the Internet and mobile
banking indicates the active introduction of digital technologies in the financial system, which
has a positive effect on the efficiency and availability of banking services. Statistical data suggest
that digitalization of the financial infrastructure is becoming a key factor in modernizing the
economy of the Republic of Kazakhstan and contributes to further improvement of the payment
system.

Detailed growth dynamics for transfers are shown in Figure 1, by year (2024).
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Figure 1 Dynamics of transactions by the population of the Republic of Kazakhstan in 2024,
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Note-compiled by the author based on the source [3]

According to the dynamics shown in Figure 1, there is a growth trend in the context of non-
cash transfers, which is also confirmed by statistics in the context of the fact that 98% of the
population in 2024 used non-cash operations, which as a result indicates that the population
has a sufficient level of confidence in this type of banking activity. It is worth noting one feature,
which is that the main share of non-cash transactions was carried out through the bank's online
tools: applications, the share of this factor was 90% [3].

Table 2. Main statistics on the economy of Kazakhstan for 2014-2024.
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2015 | 104654,00 | 5897,00 5,00 7,40 | 15,20 | 310,00 | 37,30 | 81,30 39964,00
2016 | 126000,00 | 6398,00 5,10 | 13,60 | 17,80 | 422,00 | 36,80 | 82,25 40884,00
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2017 | 142900,00 | 7012,00 | 4,90 8,50 | 21,30 | 610,00 | 37,10 | 91,10 46427,00
2018 | 150800,00 | 8263,00 | 4,90 6,00 | 28,70 | 1095,00 | 35,10 | 92,60 52772,00
2019 | 163725,00 | 9675,00 | 4,80 530 | 35,10 | 2845,00 | 35,20 | 94,60 61594,00
2020 | 191000,00 | 11290,00 | 4,80 7,50 | 42,40 | 6978,00 | 35,20 | 94,43 69959,00
2021 | 233136,00 | 12845,00 | 4,90 8,00 | 51,60 |13215,00| 42,60 | 95,85 76949,00
2022 | 249349,00 | 14120,00 | 4,90 8,50 | 59,70 |25689,00 | 44,20 | 97,06 85622,00
2023 | 268051,00 | 15876,00 | 540 | 19,60 | 67,40 |39784,00| 35,80 | 97,16 103564,00
2024 | 390322,00 | 17122,00 | 4.60 9.80 | 72.50 | 58930.00 | 33.70 | 96.83 119027.00

Note-compiled by the author based on the source [25]

According to the results of the correlation analysis, the following relationships were identified.
The highest positive correlation is observed between the volume of non-cash transactions and
GDP. The correlation coefficient between these variables was 0.94, which indicates a close
relationship. To make this information more practically applicable, it was decided to analyze
the trends of past years based on statistics that are freely available and it was found that in
2022 the volume of non-cash transactions reached 102.8 trillion tenge, which is almost equal to
the country's GDP, and in 2024 it was already more than 166 trillion tenge GDP also grew by a
corresponding amount [3]. As a result, this relationship can be explained by the fact that as the
economy grows, household and business incomes increase, consumption expands, and at the
same time, the use of non-cash forms of payment increases.

Dynamics of non-cash payments in Kazakhstan: trends and statistical indicators. Kazakhstan
is experiencing a significant increase in non-cash transactions. According to the National Bank
of Kazakhstan, the average citizen of the country makes 52 transactions per month with a total
amount of 738 thousand tenge (approximately 1.5 thousand US dollars). Of these, only one
operation is related to cash withdrawals, while the remaining ones are payments made through
terminals, QR codes, Internet banking, and transfers between accounts. Interbank clearing and
electronic payments account for 89% of the total volume of non-cash transactions, which in
the period from January to August 2024 amounted to 962.7 trillion tenge (about 1.9 trillion US
dollars). The remaining 11% of non-cash traffic comes from private payment systems, including
six card systems and eight international money transfer systems. In the first six months of 2024,
the volume of non-cash payments exceeded the indicators of 2020, reaching a share of 67% of
all transactions. This volume is also 15 times higher than the country's GDP. The retail sector
shows particularly strong dynamics. In 2023, the volume of non-cash payments increased 47
times compared to 2017, and the number of POS terminals for entrepreneurs increased 10 times.
The average daily volume of transactions amounted to 421.9 billion tenge, which is 62 times
higher than in 2017, and most of the transactions are carried out via the Internet and mobile
banking. Against the background of an increase in the share of Internet banking and mobile
payments, there is a decrease in the use of POS terminals and self-service devices. Currently,
80% of all non-cash transactions are made through Internet banking. From the point of view
of the habits of the population, we can see a significant transition from cash operations to non-
cash payments. If in 2014 73% of transactions were made with cash withdrawals, then in 2024
98% of transactions are made by bank transfer. Over 10 years, the average number of non-cash
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transactions per capita has increased 120 times, reaching 7 million tenge (14.2 thousand US
dollars).

Kazakhstan is actively developing non-cash payment systems and the use of payment cards
issued by both international systems (VISA International, MasterCard Worldwide, UnionPay
International, American Express International) and local payment systems Kaspi.kz. There are
83.6 million payment cards in circulation. Of these, debit cards account for 82.0%, credit cards
15.1%, and the share of debit cards with a creditlimit and prepaid cards is 2.8%. In January 2025,
the volume of transactions using payment cards issued by Kazakhstani organizations reached
14.9 trillion tenge with a total number of 1,012. 7 million transactions. Non-cash transactions
showed an increase of 18.1% compared to the same period in 2024, reaching 995.1 million
transactions,andtheirvolumeincreased by 28.2%,reaching 12.9 trillion tenge. OCash withdrawal
operations show a decrease in their number by 10.5%, but an increase in the volume by 5.9%,
amounting to 1.9 trillion tenge with the number of 17.6 million operations. Themajority of non-
cash transactions were carried out via the Internet and mobile banking (79.8% of transactions
and 89.3% of the volume). The share of transactions via POS terminals was 20.1% in terms of
the number of transactions and 10.3% in terms of volume. Cash withdrawal operations were
mainly carried out through ATMs (98.2% of the number and 86.0% of the volume). Most non-
cash transactions (79.8% of the total number and 89.4% of the total volume) are carried out via
the Internet and mobile banking. POS terminals account for 20.1% of transactions and 10.2%
of non-cash payments. Cash withdrawal is mainly carried out through ATMs, which account for
98.0% in terms of the number of transactions and 84.6% in terms of volume. The data show a
continued decline in the use of cash and an active transition to digital payment methods, which
confirms the steady digitalization of the financial sector in Kazakhstan.

Table 3. Descriptive statistics
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Valid 11 11 11 11 11 11 11 11
Missing 0 0 0 0 0 0 0 0
Mode 35733.000 | 35.200 | 104654.000 | 5251.000 | 4.900 | 8.500 | 12.400 | 254.000
Median 61594.000 | 36.800 | 163725.000 | 9675.000 | 4.900 | 8.000 | 35.100 | 2845.000
Mean 66590.455 | 37.355 | 196089.091 | 10340.818 | 4.964 | 9.000 | 38.555 | 13648.364
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Std. 27462.579 | 3.243 | 83562.457 | 4184.710 | 0.229 | 4.252 | 21.641 | 19747.690
Deviation

Coefficient 0.412 0.087 0.426 0.405 0.046 | 0.472 | 0.561 1.447
of variation

Skewness 0.747 1.365 1.322 0.375 0.668 | 1.794 | 0.351 1.581
Std. Error 0.661 0.661 0.661 0.661 0.661 | 0.661 | 0.661 0.661
of Skewness

Kurtosis -0.421 1.146 1.772 -1.332 0.374 | 3.497 | -1.410 1.687
Std. Error 1.279 1.279 1.279 1.279 1.279 | 1.279 | 1.279 1.279
of Kurtosis

Shapiro-Wilk 0.923 0.834 0.882 0.928 0.922 | 0.813 | 0.922 0.744
P-value of 0.341 0.027 0.111 0.392 0.333 | 0.014 | 0.340 0.002
Shapiro-Wilk

Minimum 35733.000 | 33.700 | 104654.000 | 5251.000 | 4.600 | 4.800 | 12.400 | 254.000

Note-compiled by the author using the JASP software,

The data in Table 3 represent the results of descriptive statistics of macroeconomic indicators
of the Republic of Kazakhstan. The calculations used official data for the period 2014-2024,
obtained from open sources, including the Bureau of National Statistics, the National Bank of
Kazakhstan, the World Bank and the International Monetary Fund (IMF). Statistical parameters
such as the mean, median, standard deviation, and coefficient of variation allow you to analyze
the dynamics of changes in key economic variables. The conducted normality test (Shapiro-
Wilk) demonstrates that not all distributions of indicators correspond to the normal law, which
should be considered when further analyzing the relationships between variables. The calculated
skewness and Kurtosis indicators help determine the nature of the data distribution, identifying
possible trends and deviations from the normal distribution. The coefficient of determination
and p-values of statistical significance tests allow us to assess the reliability of relationships and
the validity of the methods used. All calculations were performed using JASP software, which
guarantees high accuracy of the results and replicability of the analysis. These tables serve as
the basis for subsequent correlation and regression modeling aimed at identifying the impact of
transactional activity of second-tier banks on the country's economic development.

For all the variables studied (GDP, gender inequality index, average salary, retail turnover,
unemployment rate, inflation, Internet banking penetration, volume of non-cash transfers),
there is the same number of observations (n=11), and there are no missing values. A positive
result is important for further analysis, as all data is complete. Most of the variables show right-
sided skewness, which may indicate a tendency for values to increase over time. Indicators of
GDP, average salary, retail turnover, Internet banking penetration, and the volume of non-cash
transfers are highly variable over the analyzed period, which can distort the results of correlation
and regression analysis. Testing for normality by the Shapiro-Wilk criterion showed that the
distributions of the gender inequality index, inflation, and the volume of non-cash transfers
differ statistically significantly from the normal distribution. Other indicators according to the
Shapiro-Wilk criterion have a normal distribution.
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Table 4. Correlation matrix
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1. GDP Pearson's r —
(billion
rubles)
p-value —
Spearman's —
rho
p-value —
2. Pearson's -0.029 —
gender
Inequality
index r
p-value 0.933 -
Spearman's | -0.269 —
rho
p-value 0.424 -
3. Average | Pearson'sr | 0.965 | -0.020 —
Salary (T)
p-value <.001 | 0.953 -
Spearman's | 0.973 | -0.232 —
rho
p-value <.001 | 0.492 —
4. Retail Pearson'sr | 0.990 | 0.075 | 0.938 —
trade
turnover
(billion
rubles)
p-value <.001 | 0.826 | <.001| —
Spearman's | 1.000 | -0.269 | 0.973 —
rho
p-value <.001 | 0.424 | <.001 —
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5.Unemp- | Pearson'sr | -0.274 | 0.115 |-0.341|-0.267 —
loyment
rate (%)

p-value 0.415 | 0.737 | 0.305 | 0.427 —
Spearman's | -0.434 | 0.472 |-0.406 | -0.434 —
rho
p-value 0.183 | 0.143 | 0.216 | 0.183 —
6. Inflation | Pearson's 0.456 | -0.107 | 0.342 | 0.444 | 0.478 —
(%) r
p-value 0.158 | 0.755 | 0.303 | 0.171 | 0.137 —

Spearman's | 0.542 | -0.050 | 0.433 | 0.542 | 0.145 —
rho

p-value 0.085 | 0.883 | 0.184 | 0.085 | 0.671 —

7.Internet | Pearson'sr 0.986 0.098 | 0933 | 0.999 |-0.257 | 0.441 —
Banking
Pene-
tration
(%)

p-value <.001 | 0.775 | <.001 | <.001 | 0.446 | 0.174 -

Spearman's 1.000 | -0.269 | 0973 | 1.000 | -0.434 | 0.542 | —
rho

p-value <.001 | 0.424 | <.001 | <.001 | 0.183 | 0.085 -

8. Volume | Pearson'sr 0.948 | -0.087 | 0.963 | 0.903 | -0.179 | 0.499 | 0.898 —
of non-

cash
transfers
(billion
rubles)
p-value <.001 | 0.798 | <.001 | <.001 | 0.598 | 0.119 < —
.001
Spearman's | 1.000 | -0.269 | 0.973 | 1.000 | -0.434 | 0.542 | 1.000 —
rho
p-value <.001 | 0.424 | <.001 | <.001 | 0.183 | 0.085 < —
.001

Note-compiled by the author using the JASP software,

Table 4 presents the results of a correlation analysis of the relationship between the main
macroeconomic indicators of Kazakhstan, including GDP, unemployment rate, inflation, Internet
banking penetration and the volume of non-cash transfers. Key observations: GDP shows a
strong positive correlation with retail trade turnover (r = 0.990, p < 0.001), average wages (r =
0.965, p <0.001) and the volume of non-cash transfers (r = 0.948, p < 0.001), which confirms the
importance of consumer activity and digital financial instruments in economic development.
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The gender inequality index has no significant correlation with GDP (r = -0.029, p = 0.933),
which may indicate the need for additional factors to assess its impact. Internet banking
penetration is also positively correlated with GDP (r = 0.986, p < 0.001) and retail turnover
(r =0.999, p < 0.001), confirming the role of digitalization of the banking sector in economic
dynamics. The unemployment rate shows a weak negative correlation with key economic
indicators, which indicates the complex nature of the impact of employment on macroeconomic
development. Analysis methodology: Correlation analysis is performed using Pearson and
Spearman coefficients to estimate linear and monotonic relationships between variables. The
p-value values indicate the statistical significance of the relationships (significance level 0.05).
The results of the table serve as a basis for further regression studies and the development of
strategies for improving the banking sector.

Based on the results of correlation analysis, it can be concluded that GDP is closely and
positively related to the average salary, retail turnover, Internet banking penetration and the
volume of non-cash transfers. This fact suggests that the growth of indicators is accompanied
by economic growth. The volume of non-cash transfers is also very closely and positively
related to the average salary, retail turnover and Internet banking penetration. I[1ls1 emphasize
the importance of developing a cashless infrastructure and increasing the population's income
to increase the volume of non-cash transactions. High correlations between average salary,
retail turnover, and Internet banking penetration may indicate multicollinearity, which should
be considered when constructing multiple regression models.

Table 5. Linear regression Model Summary-GDP (billion rubles)

Model R R? Adjusted R? RMSE
Mo 0.000 0.000 0.000 27462.579
M, 0.990 0.979 0.977 4178.332
M, 0.998 0.995 0.994 2091.971
M; 1.000 0.999 0.999 945.705
ANOVA
Model Sum of Squares df | Mean Square F p
M, Regression 7.385x10+9 1 | 7.385x10+9 422.993 <.001
Residual 1.571x10+8 9 | 1.746x10+7
Total 7.542x10+9 10
M, Regression 7.507x10+9 3.753x10+9 857.670 <.001
Residual 3.501x10+7 4.376x10+6
Total 7.542x10+9 10
M3 Regression 7.536x10+9 2.512x10+9 | 2808.599 <.001
Residual 6.261x10+6 894357.278
Total 7.542x10+9 10
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Coefficients
Model Unstandardized | Standard | Standardized t p
Error

my | (Intercept) 66590.455 8280.279 8.042 <.001

m; | (Intercept) -561.560 3499.687 -0.160 0.876
Retail turnover (billion 6.494 0.316 0.990 20.567 | <.001
T)

m; | (Intercept) 11953.199 2946.704 4.056 0.004
Retail turnover (billion 4.740 0.368 0.722 12.894 | <.001
T)
Volume of non-cash 0.412 0.078 0.296 5.282 <.001
transfers (msipg billion)

msz | (Intercept) 30265.685 3493.766 8.663 <.001
Retail turnover (Mapg 5.103 0.178 0.778 28.654 | <.001
billion)
Volume of non-cash 0.334 0.038 0.240 8.842 <.001
transfers (billion
rubles)
Gender inequality -562.392 99.191 -0.066 -5.670 <.001
index

Note-compiled by the author using the JASP software,

The table below shows the main statistical characteristics of regression models that assess
the impact of transaction activity of second-tier banks on the macroeconomic indicators of
Kazakhstan.

Interpretation of models:

m, (basic model): No explanatory variables, determination coefficient R2 = 0.000, which
indicates a complete lack of predictive ability of the model.

M; (model with first explanatory variables): High explanatory capacity of the model (R2 =
0.979), which indicates the presence of a significant relationship between transaction activity
and macroeconomic indicators.

m, (extended model): Increases the accuracy of the model (R2 = 0.995) by including
additional variables, allowing for improved predictive performance.

m; (final model): Almost full compliance of the model with real data (R2 = 0.999), minimum
error level RMSE = 945.705, which indicates the high reliability of the model for assessing the
economic impact of banks ' transactional activity.

Regression analysis demonstrates the significant strength of the relationship between
banking operations and economic development. High R2 values confirm that changes in
transaction activity explain a significant part of the dynamics of GDP, retail turnover, and other
macroeconomic parameters. The results of four different linear regression models (M0, M1, M2,
M3) are presented, each of which includes different sets of independent variables. Including
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the volume of non-cash transfers and the gender inequality index in the retail turnover model
increases the explanatory power of the model (R2 = 0.999). All three predictors are statistically
significant. The results of the regression analysis show that retail trade turnover and the volume
of non-cash transfers have a significant positive impact on Kazakhstan's GDP. According to the
optimal latest M3 model, the following economic conclusions can be drawn: With an increase in
retail turnover by 1 billion tenge, the volume of GDP on average increases by 5.103 billion tenge.
If the volume of non-cash transfers increases by 1 billion tenge, GDP increases by an average
of 0.334 billion tenge. The increase in the gender inequality index per unit of GDP decreases
on average 562.392 billion tenge. This conclusion, although based on a statistically significant
regression coefficient, nevertheless raises some doubts, since testing for the normality of the
distribution of this indicator showed that its distribution differs from the normal one. Thus,
the constructed regression model emphasizes the importance of stimulating consumer activity
(through retail trade), developing a modern and convenient financial infrastructure (through
non-cash payments), and implementing policies aimed at reducing gender inequality for
sustainable economic growth in Kazakhstan.

An increase in GDP of 1 trillion tenge leads to an increase in transaction volume of
approximately 0.9 trillion tenge. This logic indicates that economic growth is the key driver
of expanding the transaction activity of second-tier banks in the territory of the Republic of
Kazakhstan. A trend line based on GDP dynamics was also constructed to demonstrate the
R-square indicator, which can be studied in more detail in Figure 2.

140000,00
120000,00
100000,00
80000,00
60000,00
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Figure 2 GDP dynamics with a reflected trend line
Note-compiled by the author

Figure 2 shows the dynamics of Kazakhstan's gross domestic product (GDP) with a visualized
trend line reflecting the main changes in the macroeconomic indicator for the analyzed period.

Key aspects of the chart: The trend line allows you to track the long-term dynamics of GDP,
identifying periods of growth and possible fluctuations associated with economic shocks. The
graphical representation shows the impact of digitalization and financial technologies on the
development of the economy, which is confirmed by correlation analysis. The inclusion of a
trending line helps to highlight key points of stabilization or acceleration of economic growth.
The graph was created based on official statistics for 2014-2024, collected from open sources,
including the Bureau of National Statistics and the National Bank of Kazakhstan.
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In addition to conducting a regression analysis of GDP, other models were also built to find
the most significant coefficients, so such variables as the level of poverty and unemployment
turned out to be less significant — their coefficients are slightly negative, which is quite logical,
since a decrease in such indicators as poverty and unemployment contributes to an increase in
the population's ability to pay, it is more weak and not dynamic, as the indicators themselves
often show undesirable growth of these indicators. In this regard, it was concluded that such
factors often affect transaction activity not directly, but through the combined impact on the
processes of consumption and access to financial services.

Thus, the conducted correlation and regression analysis allowed us to confirm the hypothesis
of such a pattern as the existence of a positive relationship between transaction activity and
macroeconomic indicators. According ArentctBato the Financial Market Regulation and
Development Agencies of the Republic of Kazakhstan M, macro-economic indicators as of
December 1, 2024, the share of banking sector assets in GDP is 45.9%, the share of loan portfolio
in GDP is 27.2%, and the share of customer deposits in GDP is 30.9%. A particularly strong link
was found with GDP, the digitalization of banking services and the expansion of the payment
infrastructure. Based on the results, as previously assumed, the obtained results can be used
in further research, or in the development of state policy in the field of the digital economy,
the banking sector;, and in general in analyzing the dynamics of economic growth, since the
relationship between factors is quite strong.

Analyzing these indicators, it was also decided to put forward certain proposals, since from
a practical point of view, the state, as well as private financial institutions in the form of second-
tier banks, are recommended to continue the policy focused on the course of digitalization and
the development of non-cash infrastructure, since of all the tools of transactional activity, it is
non-cash transfers that occupy the largest share, despite the fact that the problem is present
in the context of regionsHoB with a low level of coverage , it is determined by a low level of
awareness, poor quality of Internet communication, and generally a smaller number of bank
branches outside the city.

The importance of studying the impact of banking transactions on social development
in Kazakhstan cannot be overemphasized, as these financial transactions form the basis for
economic activity and job creation and increase in income of the population. It is worth paying
attention to these indicators and taking active measures for development, because these
indicators not only contribute to the growth of transaction activity, but also generally contribute
to the sustainable socio-economic development of the country.

Conclusion

The results of this study confirm the importance of studying the relationship between the
transaction activity of second-tier banks in the Republic of Kazakhstan and the socio-economic
development of the country. It is established that the dynamics of GDP, as well as such key
indicators as the level of poverty, unemployment, and average nominal wages, are closely
related to the functioning of the banking sector. An integrated approach to the analysis allowed
for minimizing potential errors and improving the accuracy of the obtained conclusions. Key
findings: The impact of transactional activity on GDP. Correlation and regression analysis
revealed a strong positive relationship between the transaction activity of second-tier banks and
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economic growth. The correlation coefficient was 0.92, which indicates a high degree of influence
of banking operations on macroeconomic indicators. Social effects of banking: Increased
transaction volumes are associated with improved social indicators, including a reduction in
poverty and an increase in average nominal wages. It is confirmed that the development of the
banking sector has a positive impact not only on macroeconomics but also on the level of well-
being of the population. The relevance of research. Analysis of the existing scientific literature
revealed a lack of practical research focused on a detailed study of the relationship between
banking activity and economic development. The introduction of digital technologies, such as
online banking and non-cash payments, is becoming a key factor in the transformation of the
banking system.

Practical recommendations. Modernization of financial technologies. Increasing the
volume of non-cash transactions requires further development of digital solutions, including
the introduction of artificial intelligence and automated data analysis systems. A high level
of over-crediting of the population requires the implementation of educational programs
aimed at rational financial management and reducing the risks of excessive consumer lending.
Optimization of the domestic market of banking services. Developing strategies to support
socially vulnerable segments of the population by expanding available financial instruments
will strengthen economic stability. Support for the innovation sector. Financing of startups
and technology companies in Kazakhstan will create conditions for sustainable economic
growth and increase the country's competitiveness in the international arena. International
cooperation. Strengthening the integration of Kazakhstan's banking sector into global financial
systems will provide access to advanced technologies and improve the efficiency of financial flow
management. Prospects for further research. This study demonstrates the significant impact of
transaction activity of second-tier banks on the macroeconomic indicators of the Republic of
Kazakhstan. However, a deeper assessment of this phenomenon requires further analysis of
additional factors affecting the banking sector and its relationship to economic development.

1. Expanding the time horizon of analysis

Research based on longer time series will reveal long-term trends and cycles in the impact of
banking activity on GDP and other macroeconomic indicators.

2. Assessment of regional differentiation

Analysis of data for different regions of Kazakhstan can show the heterogeneity of the impact
of banking activity on the local economy, including differences in the level of digitalization and
availability of financial services.

3. Impact of innovative financial instruments

Future research may focus on evaluating the implementation of fintech solutions and
their impact on the banking system. For example, the use of artificial intelligence, blockchain
technologies, and machine learning algorithms to improve transactional activity.

4. Corporate and consumer segments of the banking market

It is necessary to study the differences in the impact of banks ' transactional activity on the
corporate and consumer sectors of the economy, including investment dynamics, the level of
financial inclusion, and customer behavioral aspects.

5. Analysis of regulatory effects

It is important to investigate the impact of changes in banking regulation and monetary
control policies on transaction costs and the financial stability of second-tier banks.
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6. Development of new monitoring indicators

Creating indexes and monitoring models will allow you to track the impact of banking
activity in real time and predict the macroeconomic consequences in the context of digital
transformation.

Thus, further research will help expand the understanding of the role of the banking sector
in Kazakhstan's economic growth and develop practical recommendations for its optimization.
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KasakcTraHaarbl eKiHILi AeHreiyii 6aHKTep/iH TPaH3aKLUsAJIbIK 6e/J1CeHAIITiHIH, eaaiH,
MaKpO3KOHOMHUKAJIBIK KepceTKimTepiHe xxaHe KIO-re bIKnaabI

Anparna. XKezes e3srepin KaTKaH MaKpO3KOHOMUKAJIBIK, YpAicTep MeH TYpPaKThl 9KOHOMUKAJIBIK,
KyH3esicTep »aFjalibIH/ja YITThIK 3IKOHOMHUKAHbIH TYPaKThLIbIFbIHA 9CEP eTeTiH GpaKTop/IapAbl KaH-
’KaKTbl TasJay e3eKTi Macesie 60/iblN TabblL1aabl. by 3eptreyae Kaszakcrangarbl ekiHili geHreii
GaHKTep/AiH TpaH3aKIUAAbIK 6esaceHainiri IO, kemelsik meH KYMBICCHI3/IbIK JleHIeli CUSKTbI
MaKpO3KOHOMMKaJIbIK KepCceTKillTepre acep eTeTiH Heri3ri ¢pakTop peTiHJe KapacThlpblaabl. MakcaT
- 6aHK ollepanusijlapbl MeH 3JleyMeTTiK-9KOHOMUKAJIBIK JaMy apacblHJarbl 6ailJIaHbICThI HUQPIIBIK,
TpaHchopMalus KaFqaublHAA TauAay. FblIbIMH MaHbI3AbLIBIFbl — 9KOHOMHUKAJIBIK TYPAaKThLJIbIKTEI
3epTTey/i TepeHJeTy, ajl IPAaKTHUKaJbIK MOHI — 6aHK Ca/achblH >KaHFbIPTyFa OaFbITTa/faH YCbIHBIMJAP
a3ipsey. 3epTrey onicteMmeci peTiHfe 2013-2023 »xbl1jap apaibIFbIHAAFbl peCcMHU JepeKTepre
KOppe/NALMANBIK >KoHe PpEerpeccUs/blK Tajajay KoJAaHbIAbl. HoaTukeciHZe TpaH3aKLUAJBIK
6encenpinik neH XKIO ecyi apacbinaa oH kymTi 6aiaanbic (r = 0.92) anbikTanabl. COHbBIMEH KaTap,
U PIBIK KapKbIBIK KbI3METTEP KapKbIFa KO/DKETIMATIKTI apTThIpbIN, KeJeHTiKTi a3aiTyFa KoHe
eMip cypy canachlH KaKcapTyfa bIKNaJl eTeTiHi AajenfeHAi. By )KyMbIc 6aHK CEKTOPbl JaMybIHbBIH,
KeJlelleK 3MIIMPHUKaJIbIK 3epTTeyJIepiHe Heri3 60J1a anajpl.

Ty¥iH ce3aep: TpaH3aKLMsJIbIK OeJCeHTIK, eKiHIli JeHreini 6aHkTep, 2KIO, MakKpO3KOHOMUKAJIBIK
KOPCETKILITED, KAPKbLIbIK KO/DKETIMALIIK, HUPPJbIK TpaHchopMalus, 6aHKTIK onepalusap, 3Ko-
HOMUKAJIBIK, TYPaKTBIJIBIK,

II1.P. AG:xanesnoBa'*, ILK. MyxanoBa?, ’K.)K. EcxkaHoBa?®
L3K. YHusepcumem mexcdyHapodHozo 6usHeca um. K. Cazaduesa, Aamamol, Kazaxcmau
2Astana IT University Acmana, KazaxcmaH

B/iMsAHMe TPAH3aKLMOHHOM aKTUBHOCTH 6GAaHKOB BTOpOro ypoBHs KaszaxcraHna Ha
MaKpO3KOHOMMHYecKUe nokasareau u BBII ctrpanbl

AHHOTanusA. B yci0BUsAX yCKOPEHHOTO Pa3BUTHUA MaKpPO3IKOHOMHUYECKHUX NIPOLLECCOB U NOBTOPHAIO-
IIMXCSl SKOHOMMYECKUX MOTPsSICEHUH aKTyaseH aHalu3 ($aKTOpOB, BJHUSIOLIMX HAa YCTOHYMBOCTH
HallUOHAJbHOM 3JKOHOMHUKH. B HcCC/lefoBaHMM paccMaTpUBAeTCs TpaH3aKLUOHHAs aKTUBHOCTH
6aHKOB BTOpOro ypoBHs KazaxcTaHa Kak K/o4eBol pakTop GopMUpPOBaHHUS MAaKPOIKOHOMHUYECKHUX
HOKa3aTeJsiel: BajoBOro BHyTpeHHero npozaykrta (BBII), ypoBHsa 6efHocTH u 6e3paboTrnbl. Lenbio
paboThl fIBJAAETCA YCTaHOBJEHHE B3aUMOCBSI3U MeXJy O006beMaMu OaHKOBCKUX oOIepanud u
COLIMAJIbHO-3KOHOMUY€ECKUM Pa3BUTHEM CTPaHbI B YCI0BUAX [UPPOBOM TpaHCcopMaL ik 6aHKOBCKOTO
cekTopa. HayyHasd 3HAa4YMMOCTb 3aKJIIOYAeTCsd B pacUIMpeHUU NpeJjCTaBJeHUH 00 3KOHOMHUYECKOU
YCTOWYUBOCTH, NpaKTH4YecKass — B pa3paboTKe peKOMeHJalUuil Mo MOJAepHU3aluU OGaHKOBCKOU
NOJUTUKU. MeTOo[0JIOTUS BKJKYaeT KOpPPeaALMOHHO-PErpeCCUOHHBIA aHa/Uu3 CTaTUCTHUYECKUX
AaHHbIX 3a 2013-2023 rogel. [losiydeHHble pe3ynbTaThl BbIABUJIN CUJIBHYIO MOJIOXKUTEJBHYIO CBA3b
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(r = 0.92) Mexay TpaH3aKIIMOHHON aKTUBHOCTbHIO U pocToM BBII. Takke ycTaHOBJIEHO, YTO Pa3BUTHE
1M$poBbIX GUHAHCOBBIX YCJIYyTr CIOCOOCTBYET paCIIMpPEHHUI0 A0CTyna K GaHKOBCKMM HNpPOJYKTaM,
CHM)KeHMI0 6eJHOCTU U NOBBIIIEHHI0 YPOBHA U3HU. McciejoBaHMe [IpeloCTaBseT cCTpaTeruyeckue
OpUEHTHPHI AJis1 pePOopMUPOBAHHUS CEKTOPA U OCHOBY AJisl Ja/IbHEHLTUX IMIIUPUIECKUX Pa3paboToK.

Kiro4yeBble c/10Ba: TpaH3aKLMOHHAas aKTHMBHOCTb, 6aHKM BTOporo ypoBHs, BBII, makposkoHo-
MUUYECKHe IoKasaTesu, GUHAHCOBAsA JIOCTYMHOCTh, UdpoBU3aIMsa, 6AHKOBCKUE OIepaluu, 3KOHO-
MHYecKasi yCTOMYMBOCTh
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