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DIGITALIZATION AND ARTIFICIAL INTELLIGENCE AS DRIVERS
OF VOLATILITY IN THE KAZAKHSTAN STOCK MARKET

Abstract

With ongoing improvements in economic conditions, the integration of finance and science and technology has
become increasingly extensive. Big data, cloud computing, blockchain, artificial intelligence, and mobile banking
are rapidly developing and integrating into the financial sector. The development of the Artificial Intelligence
industry is an important force shaping a new round of technological revolution and industrial innovation. Against the
backdrop of accelerated digital transformation in Kazakhstan’s economy and growing interest in digitalization and
artificial intelligence (Al), demand for accurate tools for capital market analysis is increasing. Volatility forecasting
is a critical component of investment risk assessment, particularly in the context of an emerging financial market
such as Kazakhstan’s. This study aims to analyze the impact of digitalization and Al technologies on the volatility
of Kazakhstan's stock market. The empirical focus is placed on major publicly traded companies listed on the
Kazakhstan Stock Exchange (KASE), such as Kaspi.kz, KazMunayGas, Kazakhtelecom, and Halyk Bank. Using
methods such as correlation analysis and the «Turnover/ Free Float» indicator, this research explores the relationship
between technological changes and market behavior. The findings suggest that digitalization reduces transaction costs
and improves market liquidity, whereas Al enhances forecasting capabilities and investor adaptability. The academic
value of this work lies in its demonstration of Al applications in emerging market environments. From a practical
standpoint, the results can support digital transformation strategies, improve investment decision-making, and inform
financial regulation in Kazakhstan.

Keywords: artificial intelligence, digitalization, stock market, market volatility, investment risk, financial
technologies, liquidity, algorithmic trading.

Introduction

Digitalization is a technological advancement that integrates modern technologies across sectors,
including the financial industry. As digitalization rapidly evolves, its emergence in the financial
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sector — through the application of big data, cloud computing, blockchain, and artificial intelligence
(AI) — has significantly transformed traditional financial business models and operations. The use of
Al in finance has become increasingly widespread, encompassing areas such as risk management,
investment decision-making, customer service, fraud prevention, stock market operations, and more.

The advancement of digitalization has altered the risk dynamics within the financial market.
Insights into how digitalization affects stock volatility in the Al industry enable investors to better
evaluate potential risks and returns, leading to more informed investment decisions. It also enables
financial institutions to effectively detect and manage potential risks, contributing to stock price stability.
Furthermore, this understanding supports the sustainable development of both the digitalization and
Al sectors.

Al is commonly referred to as a machine’s ability to learn from experience, adapt to new inputs,
and perform human-like tasks. The concepts of Al and Al systems emerged in the 1950s., Al has
experienced its ups (Al springs) and downs (Al winters). With the rapid advancement of Big Data
technologies, e.g., improved storage capacity and the high processing speeds of data processing
machines, Al is being revitalized by the availability and power of Big Data.

Artificial Intelligence (Al) is commonly defined as a machine’s ability to learn from experience,
adapt to new inputs, and perform tasks that typically require human intelligence. These tasks include
problem-solving, decision-making, speech recognition, language translation, visual perception, and
pattern identification. The foundational concepts of Al and intelligent systems emerged in the 1950s,
when researchers began exploring whether machines could simulate human thinking processes.

Throughout its development, Al has experienced periods of rapid progress, often referred to as
“Al springs,” as well as periods of reduced funding and interest, known as “Al winters.” During
Al springs, breakthroughs in algorithms, computing power, and theoretical research stimulated
optimism and investment. Conversely, Al winters occurred when technological limitations and unmet
expectations led to skepticism and decreased financial support.

In recent years, Al has been revitalized by the rapid advancement of Big Data technologies. The
exponential growth in data generation, combined with improved storage capacity and significantly
increased processing speeds, has created a favorable environment for Al development. Modern
computing infrastructures, cloud technologies, and distributed systems allow organizations to store
and analyze massive volumes of structured and unstructured data efficiently.

Moreover, advances in machine learning, particularly deep learning techniques, have enabled
Al systems to extract meaningful insights from complex datasets. The synergy between Al and Big
Data has accelerated innovation across various sectors, including finance, healthcare, manufacturing,
education, and transportation. As a result, Al is now considered a key driver of digital transformation
and a strategic tool for enhancing productivity, competitiveness, and decision-making in the global
economy [1].

Al is the most powerful of modern technologies, and ignoring it is a mistake. Leaders of countries
and companies see significant opportunities in it and fear being left behind in the race for Al. Business
leaders agree with this. Amazon CEO Jeff Bezos is confident that we have entered the «golden age» of
Al and can solve problems that previously belonged to the realm of fiction. Google co — founder Sergey
Brin assures: «The new leap in the development of Al is the most significant event in the computer
field in my entire life». According to Microsoft CEO Satya Nadella, Al is «the defining technology of
our time». Klaus Schwab, founder and Executive Chairman of the World Economic Forum, like many
others, considers Al (especially in combination with other technological innovations) the engine of
the fourth industrial revolution, which is transforming all aspects of business and society. This is an
artificial intelligence industry that originated to increase the efficiency of time and labor use, generate
income, and prevent financial fraud [2].

When estimating stock prices, two traditional theories are often considered: the Efficient Market
Hypothesis (EMH) and the Random Walk (RW) theory. The EMH suggests that stock prices at
any given moment reflect all available market information. Because investors optimally use this
information, price movements are inherently unpredictable, as new information arrives randomly
(Fama, 1970) [3]. In contrast, the Random Walk theory proposes that stock prices follow a «random
walk», implying that future prices do not adhere to any identifiable trends or patterns. Instead, they
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deviate spontaneously from past prices, making it impossible for investors to reliably predict market
behavior (Cheng and Deets, 1971) [4].

The main advantages of using computational approaches to automate the financial investment
process include eliminating «momentary irrationality» (i.e., decisions based on emotion), the ability
to recognize and explore patterns that people perceive, and the real-time consumption of information.
This area of expertise has become known as computational finance. Recently, computational finance
has increasingly employed and studied methods for financial investments. Although computers
execute the vast majority of hedge fund transactions automatically, 90% of these transactions are still
performed using a hard-coded procedure.

The application of Al to financial investments has attracted widespread attention since the 1990s,
when rapid technological development and the widespread adoption of personal computers were
observed. Since then, countless approaches have been proposed to solve the problem of forecasting
stock market prices. Since the 1990s, with the introduction of computational methods in finance, much
research has focused on applying Al to stock market investments. Thus, the ever-growing application
of artificial intelligence remains highly promising for future development.

Digitalization is a technological innovation that combines modern technology with the financial
industry. With the rapid development of digitalization, the development and rise of digitalization in
the financial field, with the use of big data, cloud computing, block chain, artificial intelligence, and
Internet banking technology, the business model and operation mode of the traditional financial industry
have undergone radical changes, and the use of artificial intelligence technology in the financial field
has become more and more extensive, covering risk management, intelligent investment, customer
service, anti-fraud and other many fields.

In this context, studying the impact of digitalization on stock volatility in the artificial intelligence
industry can provide the stock market with a more reliable reference for decision-making. The rise of
digitalization has altered the risk characteristics of the financial market.

Understanding the mechanism of fin tech’s effect on the volatility of stocks in the Al industry
enables investors to more accurately assess the risk and reward, and thus make more informed
investment decisions; helps financial institutions to efficiently identify and control the possible risks
and maintain the stability of the stock price; and helps to promote the sustainable growth of the
digitalization and Al industries. At the same time, it ensures market fairness and transparency; the
government and regulatory authorities can formulate policies and regulations that are better aligned
with current needs, informed by these research results.

The vast majority of existing market participants are only beginning to show interest in sustainable
development; issuers are revising their goals to incorporate sustainability considerations; and investors
are shifting their focus toward responsible investing. The Kazakh financial market has already actively
applied machine learning and advanced modeling technologies across a wide range of applications,
from credit scoring to computer vision for identification.

According to research results, Kazakhstan is one of the three leading countries in the innovation
region in the global index and ranks 81st out of 132 countries, leading in terms of Infrastructure
(59th place), due to high results in areas such as Government Online Services (8th place) and Internet
Penetration (15th place) (WIPO, 2023). In the IMD World Digital Competitiveness Ranking (2023),
which assesses the ability and willingness to implement and use digital technologies, Kazakhstan
ranked 34th among 64 countries.

Moreover, stock market forecasting techniques are crucial for stock traders, investment banks, and
hedge funds; however, the most accurate predictions are short-term. This is because forecast precision
declines over the long term as risks and uncertainties increase. Furthermore, it is interconnected with
the observation that stocks reflect the stability and health of the companies to which they belong. This
means that, for a precise forecast, the company’s future position is a fundamental factor to analyse and
consider. Consequently, the financial health of companies is the root of the question and the starting
point for the analysis of stock price movements.

The rise of artificial intelligence (AI) as a technology to promote economic growth and social
empowerment has prompted researchers to systematically study current problems and report on related
opportunities (Duan et.al, 2019;) [6].
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A.G. Rita, M.B. Amanda, S. Saleh (2023) analyze consumer decision-making on artificial
intelligence’s reactions and found that for personal loans, consumers are more satisfied with the
rejection of Al providers compared to credit analysts [7].

F.S. Rasiwala and B. Kohli (2021) believe that the traditional financial industry is facing digital
disruption brought by the application of artificial intelligence [8].

Intelligent decision support systems, specifically those focusing on the role of intelligent software
agents in data analysis within knowledge-based systems, are debated in the paper of Popirlan and
Stefanescu (2011). By leveraging advanced technologies, these intelligent software agents provide
significant support by processing and analyzing complex data, generating insights, and facilitating
informed decision-making for transaction managers.

Digitalization encompasses the automation of trading, the proliferation of API-based platforms,
digital brokers, the use of Big Data, and blockchain. As Duan and Edwards (2019) point out, digital
transformation affects market participants’ behavior by reducing barriers to entry and increasing
trading frequency. However, this also increases short-term volatility, as algorithms respond to news
and signals more quickly than humans.

Materials and methods

Digitalization has sometimes been conflated with digitization, which is generally understood as a
process of transformation from one form to another, such as converting an analog music format into a
digital file (Frenzel et al., 2021). Clerck (2017) defines digitalization as the use of digital technologies
and data to generate revenue, improve business, replace/transform business processes, and create an
environment for digital business, with digital information at the core.

Thus, unlike digitalization, digitization has a narrower scope and purpose, and as technologies
evolve, this term is less visible in the literature. By contrast, digitalization has gained popularity
and refers to processes of data collection, generation, and analysis to create value and enable new
innovation; the pursuit of digital innovation, creation of novel digital products; and the use of digital
technology as part of the innovation process in both B2B and B2c context (Lanzolla et al., 2021;
Cappa et al., 2021).

The term “Artificial Intelligence” was first introduced by John McCarthy in 1956 (Andresen, 2002)
and is defined as the emulation of human intelligence in machines, enabling them to perform complex
tasks and even predict outcomes (Tripathi, 2021). Reis et al. (202) argued that the development of
digital technologies, alongside advances in Al and automation, is enabling a new wave of service
delivery systems, and many countries consider these developments significant and key to socio-
economic development. Additionally, to avoid falling behind in the development and adoption
of Al technologies, President Kassym-Jomart Tokayev has set a priority of making Kazakhstan a
leader in Al In February 2024, the Ministry of Digital Development, Innovation, and the Aerospace
Industry presented draft concepts for the development of Al for 2024—2029 and an Action Plan for its
implementation. These documents analyze in detail the current state of Al technology integration in
Kazakhstan and outline directions for its future national development [5].

Results and discussion

This research employed a qualitative comparative analysis of the introduction of Al into
Kazakhstan’s stock market, drawing on international examples. Correlation analysis to identify
relationships among financial indicators, including market capitalization, trading volume, free-float
shares, and index shares. These methods provide a comprehensive understanding of the impact of
digitalization on the securities market of the Republic of Kazakhstan. The research is based on the
following analytical approaches:

Qualitative comparative analysis is used to study the degree of development and integration of Al
systems into the stock market of Kazakhstan and compare them with their international counterparts.

Correlation analysis is used to assess the relationships among key financial and market indicators
(market capitalization, trading volume, free float, and index weight).
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Table 1 — Application of Al in global stock markets

Country | System Name | Data Source | Model Type | Functionality | Automation Level
Al on the Stock Markets of Developed Countries
USA Bloomberg Financial News analytics, |Data integration, |High (interactive
Terminal markets, news forecasting forecasts, scenario |dashboards and
feeds, macro algorithms analysis notifications)
data
USA IBM Watson Big Data, Neural networks, |Relationship High (integration with
market, macro, |machine learning |discovery, decision systems)
and non-financial analytics, and
data recommendations
China iFinD Financial Econometric and |Financial Medium
databases, Al models statements,
market statistics, and
information forecasting
China Tencent Al Lab | Social media, Hybrid models Sentiment High (real-time)
behavioral data, |with NLP and analysis, short-
market signals | behavioral term market
analysis forecasts
Al on the Stock Markets of developing countries
Russia FinGPT Historical NLP, Machine Term explanations, | Medium
data from Learning news analysis, (asynchronous
the Moscow investment advice |response on request)
Exchange since
1992
Kazakhstan |KASE Digital (in | KASE Digital platforms, | Asset tokenization, | Medium (platform
development) financial data, possible Al digital trading, and IT infrastructure
tokenization integration automation in progress)
projects
Kazakhstan |NBK SupTech Regulatory Supervisory Risk analysis, High (automated real-
Platform reports, market |analytics monitoring, time data analysis)
data automation supervision
Note: Compiled by the authors based on sources [9].

In the context of the development of artificial intelligence in the financial sector, localized solutions
adapted to the specifics of national markets are playing an increasingly prominent role. An example
of this approach in Russia is FinGPT, an intelligent investment assistant developed by Finuslugi. This
system is based on artificial intelligence models and has been trained on extensive historical data
from the Moscow Stock Exchange dating back to 1992. This depth and localization of data enable
consideration of the unique characteristics of the domestic stock market, including its responses to
macroeconomic and geopolitical events [10]. The Russian FinGPT focuses on basic functions, such
as explaining terms and providing personalized investment tips, which makes it convenient for novice
investors but limits its use in institutional environments.

American and Chinese platforms demonstrate a higher level of automation and a variety of tools,
ranging from scenario analysis to the processing of investor emotions. Tencent Al Lab, for example,
actively uses behavioral modeling, which is especially important in short-term trading. An analysis of
Kazakhstan’s stock market indicates the main trends and the transformation of the securities market.
Kazakhstan Stock Exchange JSC (KASE) is the only multifunctional exchange platform in the
Republic of Kazakhstan for trading stocks, bonds, derivatives, foreign exchange, and money market
instruments. In 2019-2021, the Kazakhstan Stock Exchange (KASE) implemented a large-scale
digitalization and technological modernization program to enhance the efficiency and transparency of
exchange operations.
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Table 2 — The main trends of KASE’s digital transformation

Category and main directions

Infrastructural transformation Digitalization of services

Full integration of internal systems (back office, Translation of listing and disclosure of information into
website, IRIS) with trading modules an electronic format

Automation of post-trading procedures: clearing, Development of the IS2IN system using EDS

settlements, CC sections in the depository

Modernization of the business processes of bidders launch of the web version of IRIS and expansion of the
Telegram bot @KASE InfoBot Online

payment for access to trades via the KASE website
(acquiring)

Note: Compiled by the authors based on sources [11].

KASE has entered a new level of technological maturity. Centralization of clearing operations,
expansion of online services, and user orientation have made the exchange more flexible, modern,
and accessible. It served as the foundation for the further implementation of Al and digital platforms
(including KASE Digital) within market infrastructure.

In 2024, the Kazakhstan Stock Exchange (KASE) implemented several digitalization and
innovation initiatives to enhance efficiency, transparency, and investor engagement. The main
directions and projects include:

The KASE Digital platform and asset tokenization. The exchange announced plans to launch its
own digital platform, «KASE Digital», for trading tokenized assets. This will enable the introduction
of new financial instruments based on blockchain technologies to the market. In 2023, KASE studied
the feasibility of blockchain-based pilot projects and the listing of exchange-traded funds (ETFs) for
cryptocurrencies; in 2024, this work culminated in preparations for the launch of trading in digital
(tokenized) assets. The National Bank, for its part, is preparing the settlement infrastructure for the
exchange’s tokenization platform [12], which will ensure the safe conduct of transactions with digital
instruments.

Table 3 — Main trends of digital transformation of the stock market in Kazakhstan

Key trends Description of the trend
Tokenization and digital assets Pilots on ETFs for crypto assets, preparation for the launch
of digital tokens
Digitalization of trading and clearing systems Introduction of a Central Counterparty, automation of
settlements, integration with a Central Depository
RegTech and SupTech — digital regulation Supervisory digital systems, automated reporting, risk
control

Development of digital platforms and services KASE Digital, IS2IN with EDS, web-based IRIS, Telegram
bots, and online access to trades

Application of artificial intelligence Al in volatility forecasting, NLP, and clustering
of companies

Note: Compiled by the authors based on sources [13].

Development of Market Data and analytical products. KASE is developing the Market Data area
and its own information and analytical services. New digital services for providing market data enhance
trading transparency and provide investors and other market participants with convenient access to
up-to-date information. The expansion of the exchange’s online analytical tools helps investors make
more informed decisions, thereby increasing their involvement in the market.

Automation of trading and clearing. The exchange prioritizes the modernization of its technological
infrastructure, including the introduction of high-speed trading and clearing systems. These solutions
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increase operational efficiency by accelerating transaction and settlement execution and reducing
operational risks. Fast trading and clearing systems and convenient digital technologies are part of
KASE’s vision for the future, ensuring the reliability and flexibility of exchange processes.

One of the key stages of the technological modernization of the Kazakhstan Stock Exchange was
the introduction of new trading and clearing systems and the launch of a Central Counterparty (CC)
in all market segments, which significantly increased the reliability and transparency of post-trading
operations. The implementation of the CC was made possible by the creation of a specialized structure,
KASE Clearing Center JSC, which is part of the KASE Group of companies. The organization
conducts clearing activities pursuant to license Ne 3.1.8.2 dated July 21, 2023, and license for banking
operations Ne 4.3.22 dated August 28, 2023, issued by the Agency of the Republic of Kazakhstan for
Regulation and Development of the Financial Market [14].

To date, the KASE Clearing Center is the only participant providing central counterparty services
in the stock, currency, and derivatives markets of Kazakhstan. Its activities cover:

¢ transactions with financial instruments included in the approved List of;

¢ the stock market;

¢ clearing of transactions with foreign currencies;

+ settlements on futures contracts in the derivatives market.

Therefore, the establishment of the Central Committee, in conjunction with the large-scale
digitalization of the exchange infrastructure, has become a basis for enhancing the stability, efficiency,
and attractiveness of Kazakhstan’s financial market.

The development of Al in the stock market of the Republic of Kazakhstan.

Today, the infrastructure of the Kazakhstan Stock Exchange (KASE) is an integrated,
technologically advanced trading system that meets the requirements of both the domestic and
international investment communities.

Firstly, a well-established trading, clearing, and settlement system, as well as the presence of a
Central Counterparty (CC) with full T+2 mode, indicate the maturity of the market architecture and
ensure high operational reliability.

Secondly, the availability of DMA and SMA channels for broker clients and a variety of REPO
instruments (including a basket of Government Securities (GS), Bonds for the diversification of
government Institutions (CCGs), Corporate Sectoral Conditional (or Universal) Bonds (CCBs), and
securities from the T+ list) forms the flexibility and liquidity of the exchange market.

In addition, the use of KASE trading parameters for securities included in the FTSE and MSCI
global indexes confirms the site’s international recognition.

Finally, interaction with key market information providers — Bloomberg, Refinitiv, etc. — provides
a high degree of transparency and accessibility of market data for foreign investors [15].

KASE demonstrates a high degree of digital maturity and international integration, which makes
it not only a central element of Kazakhstan’s financial system but also a promising platform for the
development of Al technologies, tokenization, and global trading infrastructure.

Kazakhstan is a small, open economy vulnerable to external risks due to a weakly diversified
export base and significant import dependence. In countries where the financial system is represented
not only by the banking sector but also by a developed securities market, central banks can use the
stock market as an additional effective transmission channel. This channel is referred to as «asset
prices» in the literature and includes not only securities but also real estate (some sources additionally
include foreign currency in this channel).

The development of the securities market expands opportunities for a range of market participants:
producers of goods and services have an alternative to bank loans, and investors have profitable
investment opportunities. In addition, the necessary infrastructure for this interaction is being formed,
and the turnover and volume of the entire financial market are growing. At the general economic level,
this makes it possible to increase output, increase employment, and tax revenues.

In 2024, Kazakhstan demonstrated the successful implementation of a digital transformation in
financial regulation and exchange operations. This was reflected not only in the launch of the KASE
Digital platform but also in the creation of SupTech surveillance mechanisms. The KASE index has
become a key indicator of these changes, outperforming many international peers in terms of growth.

Figure 1 shows the dynamics of the KASE index in 2024, which outperformed both developed
and emerging stock markets. This indicates the high investment attractiveness of the Kazakh stock
market and the growing confidence of domestic and international investors.
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Figure 1 — The KASE index and global stock indexes in 2024

Note: Compiled by the authors based on sources [16].

Figure 1 shows a steady growth rate of 33.2% for the KASE index, the highest among all indexes
presented. A steady upward movement from January to December, especially pronounced in July—
August. A relatively small drawdown in September, a rapid correction in the fourth quarter of 2024.

The use of artificial intelligence methods to analyze the structure and volatility of the KASE index
is a modern trend in the digital transformation of the stock market. Using Al, KASE index analytics
enables the prediction of the index’s behavior, the analysis of its volatility, liquidity, and sensitivity to
events. Let’s consider the top 10 companies included in the KASE representative list as of 03/01/2024
in Table 4.

Table 4 shows the 10 largest companies in Kazakhstan by indicators such as the share of freely
traded shares (Free Float), share in the KASE index, market capitalization, trading volume, and the
«Turnover/ Free Float» ratio, an indicator of liquidity and activity.

This table presents the calculation of the «Turnover» indicator (Free Float), a metric that reflects
the liquidity of shares, taking into account the portion of the company available in the market.

Table 4 — Top 10 companies included in the KASE Representative List as of 03/01/2024

Ne Company Free Index Market Trading Volume Total Turnover /
Float | Weight | Capitalization (mln T) Capitalization | Free Float
(%) (%) (bn T) (bn T)
1 |Bank Center Credit| 40.4 9.9 407.5 9,084.70 408.2 224.87
2 |Halyk Bank 30.5 16.4 2,766.80 21,396.70 2,766.80 701.53
3 |Kcell 34.1 14 683.2 12,999.10 683.2 381.21
4 |KEGOC 15 3.8 420.7 13,265.30 420.7 884.35
5 |KazMunayGas 2.5 13.1 8,945.50 19,761.90 8,945.50 7,904.76
6 |Kaspikz 31 13.5 10,357.60 11,861.60 10,357.60 382.63
7 | Kazatomprom 25 14.9 5,234.30 10,651.80 5,234.30 426.07
8 | Kazakhtelecom 19.1 53 468.3 21,692.70 479.3 1,135.74
9 |KazTransOil 10 1.9 314.9 7,943.90 314.9 794.39
10 |Air Astana 41.4 7.2 289.4 20,024.10 289.4 483.67
Note: Compiled by the authors based on sources [17].
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Turnover: the number of shares of the company traded over a given period (in tenge). Free Float
(%) = the share of shares that is actually available for trading (not held by the government, strategic
investors, etc.).

Analyzing the data in the table, the 4th leader by the metric is turnover; The Free Float is
KazMunayGas JSC. With a Turnover / Free Float indicator of 7,904.76, the company’s shares exhibit
exceptionally high trading activity despite an extremely limited volume of freely traded shares.
Such dynamics may be due to both the speculative interest of market participants and the activity of
institutional investors capable of exerting a significant influence on transaction volumes in conditions
of low free float.

Companies Kazakhtelecom, KEGOK, and KazTransOil demonstrate high relative liquidity. These
issuers exhibit a moderate level of free float, and their shares trade at consistently high volumes.
This profile makes them attractive for short-term speculative trading, especially in conditions of low
market volatility and a limited range of highly liquid instruments.

Companies Kaspi.kz and Halyk Bank exhibit characteristics of stable market assets, as evidenced
by stable liquidity indicators. These companies demonstrate a high but balanced level of trading
activity. Their Turnover/Free Float value indicates a significant role in the KASE index structure and
stable interest from both institutional and retail investors.

Bank CenterCredit — despite one of the highest free-float rates among the represented companies
(40.4%), Its shares exhibit relatively low turnover. The correlation matrix of the top 10 KASE
companies is shown in figure 2.

Correlation Matrix of Financial Indicators (KASE)

Free Float (%)

Index Welght (3%) -

Capitalization (bn T) =

Preferred Shares (bn T} =

Trading Volume (min T} -

Total Capitalization (bn T) = 028

Turnower / Free Float n

Free Float (%)

Index Weight (%) - &
Turnover | Free Float

Capitalization (bn 7) = §
Preferred Shares (bn T) - £
Trading Volume (min T) - §

Total Capitalization {bn T} =

Figure 2 — Correlation matrix of KASE’s top 10 companies

Note: Compiled by the authors based on sources [17].

Based onthe datain Table 4, we will constructa correlation matrix to assess the direction and strength
of the linear relationship between the paired financial indicators of the top 10 KASE companies. That
is, to determine the correlation of V trades and capitalization of the top 10 KASE companies. As well
as the impact of the free float share on the company’s liquidity indicators, identifying the correlation
between trading volumes and capitalization, which allows us to assess how much the company’s scale
affects its market activity, determining the impact of the Free Float share on the company’s liquidity,
presented through the «Turnover / Free Float» indicator, which reflects the relative trading activity in
the context of stock availability.

The analysis of the correlation matrix in figure 2 reveals several statistically significant relationships
among key financial metrics of issuers traded on KASE.

1. The relationship between the share in the index and capitalization. The most pronounced
positive correlation is observed between the variables. Share in the index (%) and Capitalization
(billion T): r=0.57, as well as between total capitalization and share in the index: r=0.57. This confirms
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that the company’s weight in the index depends directly on its market capitalization, consistent with
the logic of capitalization-weighted market indexes.

2. Capitalization and turnover/free float: moderate connection. Capitalization and Turnover / Free
Float: r = 0.50. There is also a moderate correlation between total capitalization and Turnover/ Free
Float (r = 0.50). This may indicate that companies with higher market capitalization exhibit more
stable trading activity per unit of freely available shares. Trading volume does not correlate directly
with capitalization. There is practically no relationship between Capitalization and Trading Volume
(r = 0.04). There is also a weak negative correlation between Free Float and Trading Volume
(r = -0.05). This indicates that trading volume is influenced by additional factors, such as news
background, investor interest, and issuers’ marketing activities.

3. Feedback between Free Float and Turnover/Free Float. Free Float (%) and Turnover / Free Float
have a pronounced negative correlation (r = -0.67). This confirms the hypothesis that, with a limited
free-float volume, even a small trading volume can significantly increase the relative liquidity ratio.

Thus, the correlation analysis revealed several significant patterns among the financial parameters
of the top 10 KASE companies. In particular, the share in the index is closely related to capitalization,
trading activity measured through Turnover / Free Float is most sensitive to the structure of free
circulation, and trading volumes are not directly related to capitalization or free float, which emphasizes
the need to take into account behavioral and market factors when assessing liquidity.

Conclusion

This study demonstrates that digitalization and artificial intelligence (Al) technologies play a key
role in transforming Kazakhstan’s stock market, enabling new approaches to assessing and managing
investment risks. A review of leading issuers listed on the Kazakhstan Stock Exchange (KASE)
enabled an empirical assessment of the impact of digital innovations on market liquidity, transparency,
and volatility.

The use of Al methods such as algorithmic trading, machine learning, and predictive analytics
enhances the analytical capabilities of market participants, reduces transaction costs, and accelerates
decision-making. The digital transformation of the stock sector is contributing to the proliferation of
tokenized assets, trade automation, improved market data quality, and the introduction of intelligent
supervisory systems (SupTech), thereby strengthening market infrastructure[18].

Using companies listed on KASE as an example, it was shown that the introduction of Al and
digital platforms contributes to greater transparency, lower transaction costs, and higher market
liquidity. Correlation and principal component analyses (PCA) revealed patterns in the behavior of
key company-level indicators and confirmed the presence of clusters of companies with similar market
characteristics.

The correlation analysis confirmed statistically significant associations between the index share
and market capitalization, and between the «Turnover/ Free Float» indicator and stock liquidity. At the
same time, a limited relationship was observed between trading volume and market capitalization or
free float, indicating the dominance of behavioral and speculative factors in the market.

Thus, the integration of Al and digital solutions in the Kazakh stock market offers broad prospects
for sustainable development, increased investor confidence, and a stronger national position in
the global financial system. In the context of intensifying competition and growing technological
dependence, Kazakhstan will need to strategically develop its own digital stock market model,
drawing on international practices and local characteristics. Further research in this area should focus
on modeling short-term volatility, assessing the behavioral aspects of trading, and the impact of digital
initiatives on the inflow of institutional capital.
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A®PIAHABIPY JKOHE ’KACAHABI UHTEJJIEKT
KA3AKCTAHHBIH KOP HAPBIFbIHIAFBI
KYBBLJIMAJBLIBIKTBIH JPAWBEPJIEPI PETIH/IE

Angarna
DOKOHOMHKAJIBIK JICHIeHIH Y3IIKCI3 JKaKCapybIMEH Kap»Kbl MEH FbUIBIM MEH TEXHHMKaHBIH WHTErpalusiChl
OapraH caiibIH KeHele TycTi. YIJIKeH AepeKTep, OYJITTHI ecenrteyiep, OI0KIeHH, dKacaH (bl HHTEIUIEKT )KaHEe MOOMIIBI1
6aHKI/IHF KapKbIHJAbI AaMbIIl, KapiKbl CCKTOPbIHA HWHTCrpalusiiaHyJa. )KacaH)ILI Wnaremiext HHAYCTPHUACBIHBIH
JTaMyBbl TEXHOJOTHSIIBIK PEBOJIONNS MEH WHAYCTPHAIIsl MHHOBALMSHBIH >KaHa Ke3eHIHIH maiima OomybH Oac-
KapaTelH MaHBI3IBI KyIl OoNbI TaObUTamsl. KazakcTanma muGpIBIK SKOHOMHKAHBIH JKEAeT JaMybl, COHIail-ak
¢duHTEeX KoHE kacanbl UHTEIUIeKT (JKW) TexHomorusuapeiHa JiereH KbI3bIFYIIBUIBIKTHIH apTybl asiChbIH/a KapKbl
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HapBIFbIH TAJJIAyAbIH JQIpeK KypajJapblHa KaXeTTUIK apryna. KyObLIManbUIbIKTBI 00JKay — WHBECTHIMSUIIBIK
Toyekenai OarajaynblH MaHBI3NBI Kypamaac OeimikrepiniH Oipi. Ka3zakcTaHHBIH [MamMyIibl KapyKbl HAapBIFBI
saraiipiaaa JKacaHpl MHTENIEKT 9iCTEpiH yIaibl KOJJIaHy jKaHa aHAIMTHKAIBIK MYMKIHAIKTEp/l amaasl. by
3eprTeyaiH MakcaTbl — Ka3akcTan KOp HapbIFbIHAAFbI KYOBUIMAIABUIBIKTHI I praanappy Me XKacanapl MHTEICKT
TEXHOJOTHSUIAPBIHBIH dCepiH Tanaay. 3epTrey oonekTici petinae KASE-ne caynamanatein ipi kommanusap (Kaspi.
kz, KasMymnaiil ‘a3, Ka3zaxtenekom, XajblKk OaHki jkoHE T.0.) ajbiHFaH. Koppemsiusuiblk Tangay ®oHe «AWHAIbIM/
Free Float» kepcerkimn apKpUIbl HapbIKTBHIK OCJICEHATIKTI 3€pTTEy HETIi3iHAe TEXHOJIOTHSUIBIK ©3repicTep MeH
KOp HaphIFBIHIAFBI MiHE3-KYJIBIK apachlHIaFbl OailaHbICTap aHBIKTAIIBL. 3€PTTEY HOTHXKEICepl MUPPIaHIBIPYIBIH
TPAH3AKIHSIIBIK IIBIFBIHIAP/IbI A3aMThII, HAPBIKTHIH OTIMILTITIH apTTHIPATHIHBIH, al JKacaH/ bl HHTEIEKT — O0IKamM
yKacay/bl KOHE KaThICYNIBUIAP/IBIH MKEM/IUIIMH JKaKCapTaTbIHBIH KopceTedi. JKYMBICTBIH FhUIBIMA KYH/BLIBIFBI —
JKacaH/Ibl MHTEJEKTIHIH AaMyIIbl HAPBIKTAFbl HAKTBI KOJNJAHBLIY YITICIH Kepceryinzae. [IpakTHKaabIK MaHbBI3/IbI-
JIBIFBI — QJIBIHFAH HOTYDKENep/li HU(PIIBIK CTpaTerusuIap/bl )xKacay, MHBECTHUIMSUIBIK IENIM KaObUiaay KoHe KapiKbl
perTey casicaThl YIIiH KOJIIaHy MYMKIHJITiH/E.

Tipek ce3aep: *acaHabl MHTEIUIEKT, U(PIAHABIPY, KOP HAPBIFbI, HAPBIKTHIK KYOBIIIMAJIBUIBIK,
MHBECTUIUSIIBIK TOYEKEJ, KapXKbUIBIK TEXHOJIOTHSIIAP, OTIMALTIK, alTOPUTMIIK cay/a.
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OUOPOBU3ALIMA U UCKYCCTBEHHbBIH UHTEJUIEKT
KAK JPAUBEPBI BOJIATUJIBHOCTH
HA ®OHAOBOM PBIHKE KA3AXCTAHA

AHHOTALUA

C IOCTOSIHHBIM MOBBIIIEHHEM YKOHOMUYECKOTO YPOBHS MHTErpanusi (MHAHCOB, HAYKH M TEXHOJIOIMH CTaHO-
BHUTCSI BCe Oosee u Ooitee mMaciuTadbHoi. TexHonoruu OONbIINX 00HLEMOB JaHHBIX, OOIAYHBLIX BLIUMCICHUM, OIOK-
yeiiHa, MCKYCCTBEHHOTO HHTEIUIEKTA W MOOHMJIBHOTO OAHKHMHTA CTPEMHUTENILHO PAa3BHBAIOTCS M HHTETPUPYIOTCS
B (puHAHCOBBIN CekTOp. Pa3BuTHE MHIYCTPUH MCKYCCTBEHHOTO MHTEIIEKTA SIBISETCS BAKHOW JBMKYIICH CHIIOH,
OTIpeIEeIISFONIEH HACTYTUICHHE HOBOTO BUTKA TEXHOJIOTHUECKOM PEBOIFOIINY M ITPOMBINUICHHBIX HHHOBanuit. Ha dome
CTPEMUTEITBHON MU(PPOBU3AIMN IKOHOMUKY KazaxcraHa W pocTa MHTEpeca K MU(POBU3ANNN U TEXHOIOTHIM FHC-
KyccTBeHHOro uHresiekra (M) 3Ha4uTeIbHO BO3pacTaeT MOTPEGHOCTh B 0OJIee TOUHBIX U aJallTHBHBIX MHCTPY-
MCHTAaxX aHaJin3a q)OHHOBOl"O pI)IHKa. HpOFHO?;I/IpOBﬁHI/IC BOJIATUJIIBHOCTHU (bOH[[OBI)IX HUHIACKCOB CTAHOBHUTCS KIIHOUC-
BBIM JIEMEHTOM YIIPABJICHHS HHBECTHIIMOHHBIMU PUCKaMHU, 0COOEHHO Ha (DOHE Pa3BUBAIOILIETOCS PhIHKA KAITHUTAA.
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Llenbro JaHHOTO MCCIIEIOBAHUS SBISIETCSl U3yYeHUE BIUsHUS nudposuzaimu 1 MU Ha BoiatuiabHOCTH (QOHIOBOTO
poiaka Kazaxcrana. B kauecTBe 0ObekTa aHalM3a paccMaTpUBAIOTCS KpyIHEHIINE SMUTEHTHI, Topryfonme Ha Ka-
3axcraHckoil poumoBoit oupke (KASE), Bxmouas Kaspi.kz, «KasMynaiil'a3», «Kazaxtenexom» u HapoaHsrii 6aHK.
Vcnonb3yst MeTOIbI KOPPESIMOHHOTO aHAIN3a, aHAIN3a TIIaBHBIX KOMITOHEHT | Mokasaresb «O6opot / Free Floaty,
HCCIIEIOBAHUE BBISBIIACT CBA3M MEXKIY TEXHOJOIMYECKUMHU U3MEHEHHSAMH U PHIHOYHON aKTUBHOCTBIO. Pe3ynbraTsl
MOKa3bIBAIOT, 4TO IM(POBHU3ALUSI CIIOCOOCTBYET CHMIKEHHIO TPAH3aKIIMOHHBIX M3JEPKEK M POCTY JIMKBUIAHOCTH, a
TexHosoruu MM — MoBBINIEHNIO TOYHOCTH IIPOrHO30B M T'MOKOCTH TIOBEJCHUSI MHBECTOPOB. HayuHast 3HaUMMOCTh
paboTHI 3aKIIIOYAETCS B MPAKTHUCCKOM NpuMeHeHnH MVI-MeTo10B B yCIIOBHSX pa3BHBAIoOIIerocs peiHka. [IpakTude-
CKasl LICHHOCTb 3aKITI0YaeTCs B HCHOJB30BAHUN PE3YJIBTAaTOB JUTS pa3padoTKu HU(POBBIX CTPATETHi, PEryITHPOBAHUS
PBIHKA U COBEPIICHCTBOBAHMS MHBECTHIIMOHHBIX pelieHnii B Kazaxcrane.

KuioueBble ci10Ba: MCKyCCTBEHHBIN MHTEIUICKT, IM(POBHU3aLUs, POHIOBBIN PHIHOK, PHIHOYHAS BOJIATHIBHOCTS,
WHBECTUIMOHHBII PUCK, (UHAHCOBBIE TEXHOJIOTUH, JINKBUIHOCTD, AITOPUTMHYECKAst TOPTOBIISL.
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