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ABSTRACT

Purpose of the research - To examine modern methods of investment portfolio optimization with an
emphasis on risk and volatility management, and to explore the integration of financial monitoring tools in
ensuring regulatory compliance and operational resilience.

Methodology - The study is based on the modeling and analysis of a diversified hypothetical investment
portfolio containing stocks, bonds, and ETFs. It combines classical optimization theories—such as the
Markowitz model and Sharpe ratio—with advanced tools including Value-at-Risk (VaR), Conditional Value-
at-Risk (CVaR), stress testing, and machine learning algorithms for volatility forecasting and asset allocation.

Originality/value - This research provides a synthesis of traditional financial models and modern data-
driven techniques. A notable contribution is the applied use of financial monitoring systems—used by second-
tier banks—to assess portfolio stability and regulatory risk under the frameworks of AML/CFT and Basel I11.

Findings - The results show that implementing innovative risk management and optimization strategies
significantly enhances portfolio performance and resilience. Empirical analysis demonstrates that financial
monitoring, when combined with CVaR-based modeling and stress scenarios, contributes to better decision-
making, reduced exposure to extreme losses, and improved compliance.

Keywords: investment portfolio, financial monitoring, second-tier banks, AML/CFT compliance, Value-
at-Risk (VaR), Conditional Value-at-Risk (CVaR), portfolio optimization, volatility, risk management,
diversification, regulatory risk, risk analytics

INTRODUCTION

Optimization of investment portfolios in the context of growing financial market volatility requires
integrated approaches that combine quantitative risk analytics and financial monitoring mechanisms. In
modern economic conditions characterized by uncertainty, instability, and tightening regulatory oversight,
effective portfolio construction must ensure not only a balanced risk—return profile but also full compliance
with institutional standards and financial transparency.

Classical optimization models, such as Markowitz’s portfolio theory and the Sharpe ratio, remain essential
tools for constructing diversified strategies. However, the limitations of these approaches in rapidly changing
macroeconomic environments necessitate the incorporation of advanced techniques — including Value-at-
Risk (VaR), Conditional Value-at-Risk (CVaR), stress testing, and machine learning algorithms designed for
volatility forecasting and asset reallocation.

An additional layer of portfolio resilience is provided using financial monitoring instruments, particularly
those employed by second-tier banks. These include systems for liquidity control, risk threshold assessment,
AML/CFT compliance, and integration of digital risk dashboards. Financial monitoring is inseparable from the
investment decision-making process, ensuring timely reactions to emerging systemic threats and improving
transparency and governance across portfolio operations.

Ne 4 (163) 179 Volume 4 No. 163




WHBECTULNAIAP, KAPXKbBI )KOHE ECEII
INVESTMENT, FINANCE AND ACCOUNTING

This study aims to present a structured analysis of investment portfolio optimization methods that integrate
risk analytics and financial oversight. A hypothetical diversified portfolio composed of equities, bonds, and
ETFs is constructed and assessed using a range of risk metrics. The outcome is a practical decision-making
framework that reflects not only statistical risk characteristics and inter-asset correlations but also regulatory
expectations and institutional standards of financial monitoring.

Literature review. There are many approaches to portfolio optimization that focus on detailed risk analysis
and effective volatility management. These methods include identifying key risk factors, such as changing
market conditions, interest rate movements, or asset price fluctuations, and developing strategies to reduce
their impact on the overall portfolio. economic growth of the country. In this direction, the banking sector plays
a key role. At present, the efficiency of a commercial bank is based on the strategy of attracting resources, their
optimal allocation, considering the profitability and reliability of the asset, as well as its high liquidity. The
overall efficiency of the bank's activities is determined by the skillful management of these resources, high
margins, and profitability. This study is devoted to the assessment of the level of market risk and profitability
of the bank's investment portfolio (real and conditional), the directions for improving the risk management
system (diversification and hedging) and their impact on the expansion of banks' investment activities, which
corresponds to the scale and nature of the bank's activities. In the study, it is especially important and important
to be able to promptly and adequately assess uncertainties and risks, identify and use advanced methods and
tools for managing them, as well as monitor market volatility and respond appropriately to minimize risks [1].

Investment portfolio management is critical for financial stability and value creation in enterprises, a
mathematical model to optimize the portfolio taking into account expected returns, correlations and risk
constraints, the use of machine learning (LSTM for time series) and genetic algorithms for optimal asset ratios,
based on Markowitz theory, genetic algorithms and machine learning, genetic algorithms to optimize asset
weights with forecasts Markowitz and machine learning, LSTM for processing and forecasting time-series data,
an adaptive model with machine intelligence is used to improve accuracy [2]. Effective risk management implies
diversification and optimal allocation of capital to minimize the overall risk of the portfolio; the article adopts the
concept of effective portfolio risk management and capital allocation. By taking the risks associated with each
activity, it is possible to minimize the overall risk portfolio by systematically diversifying financial capital. To
achieve this, let us compare the valuation of value at risk (VaR) with other statistical metrics such as percentage
ranking and empirical pattern. This combination can significantly reduce potential portfolio losses compared to
a portfolio in which assets are evenly distributed. The results are based on the analysis of price assets using three
different methods: historical (non-parametric), variance-covariance (parametric), and Monte Carlo [3].

There are various approaches to portfolio optimization, including the use of valuations at risk (VaR)
and statistical indicators [3]. Markowitz's portfolio theory emphasizes the balance between risk and return,
focusing on risk management at the portfolio level, optimizing the risk-potential return ratio, a mathematical
approach to assessing the balance of risk and return - Emphasis on risk management at the portfolio level
[4]. This article presents a theoretical and applied study of the Markowitz model for portfolio optimization.
The basic assumption of the model is that the investor makes decisions solely based on expected returns and
risk, while being risk averse. Thus, the model determines the minimum risk of the portfolio. To analyze the
additional risk of the portfolio, the value at risk (VaR) is estimated. VaR is a measure of potential loss risk
used to determine the risk that an investor will be exposed to in the future. Value at risk (VaR) is also used as
an additional risk measure [5]. The Markowitz model remains a fundamental approach to building a portfolio
[5], [6]. Innovative methods, such as the Sharpe and Markowitz methods, can be used to optimize the portfolio,
the article discusses methods for optimizing the investment portfolio to achieve greater profitability and reduce
risk, the methodology includes diversification and analysis of the portfolio using the methods of Sharp and
Markowitz, the choice of the optimal strategy for choosing investment objects, the use of innovative methods
for portfolio optimization [7].

MAIN PART OF THE STUDY

An investment portfolio is a set of financial instruments, including stocks, bonds, funds, and other assets,
formed to achieve certain investment goals at a given level of risk. A key objective in portfolio building is to
optimize the ratio between expected return and risk characteristics through strategic asset allocation.
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According to the portfolio theory of Harry Markowitz, the effectiveness of an investment portfolio is
determined by its ability to provide maximum return with the lowest possible level of risk. This goal can be
achieved through diversification, which involves the inclusion of assets with different correlation characteristics
in the portfolio [8].

The goals of portfolio formation vary depending on the investor's profile and may include:

Capital preservation: use of low-risk instruments such as government bonds.

Capital growth: inclusion of assets with high potential for capital appreciation in the portfolio.

Generating stable income: emphasis on instruments that provide regular dividend or interest payments.

Balanced approach: combining the use of diverse types of assets to achieve a moderate level of growth with
a controlled level of risk.

Investment activities involve a wide range of risks that can have a significant impact on portfolio returns.
For effective management of portfolio investments, a thorough analysis and classification of risks is necessary.
Table 1 presents the main types of risks, as well as their sources.

Table 1 — Classification and sources of risks of an investment portfolio

Characteristic

Ne Type of risk

Source of origin

1 Market Risk

It occurs when the market value of assets changes under the in-
fluence of demand, supply, indices, and investor expectations.

Stock markets, commodities, and cur-
rency exchanges

2 Credit risk

Threat of losses due to the borrower's failure to fulfill his debt
obligations.

Banks, bond issuers, counterparties to
transactions

3 Liquidity risk

The possibility of losses if the asset cannot be sold promptly
at a fair price.

Secondary markets,

instruments

illiquid

4 Operational risk

Risk of losses due to IT system failures, staff errors, internal
violations of procedures.

Human factors, internal organization,
technological failures

5 Inflation risk

A decrease in real profitability due to the depreciation of mon-
ey and rising consumer prices.

Macroeconomic CPI

growth

instability,

6 Currency risk

Losses due to changes in foreign exchange rates when there
are assets or liabilities in another currency.

Currency fluctuations, forex volatility

7 Political and legal |1t arises due to political instability, changes in legislation, | Geopolitics, state regulation
risk sanctions, and nationalization of assets.
8 Interest rate risk Probability of losses in case of changes in base interest rates | Decisions of central banks, macroeco-

affecting the cost of bonds and borrowed resources.

nomic policy

9 Systematic risk

Built-in risk in the market is associated with global factors
— recessions, crises, and inflation. It is not eliminated by
diversification.

Global economy, crisis cycles, sys-
temic shocks

10 | Unsystematic risk

Risks specific to a particular issuer, industry or region. It can
be eliminated by competent diversification of assets in the
portfolio.

Factors affecting an individual com-
pany or sector

Note — compiled by the authors based on the source [9].

Risk management in investment activities is a systematic process of identifying, assessing and controlling
risks associated with investment decisions. Its goal is to minimize potential losses while maintaining or
increasing the profitability of the portfolio. Basic principles of risk management: Conscious risk acceptance:
An investor must understand and accept a level of risk that is appropriate for their investment objectives and
risk tolerance. Diversification: The allocation of investments between different assets to reduce the impact of
unsystematic risks. Monitoring and adaptation: Regularly reviewing and reviewing the portfolio in response to
changes in market conditions and the investor's personal circumstances. Risk management tasks include Risk
identification: identification of potential sources of risk in the portfolio. Risk assessment: a quantitative and
qualitative assessment of the probability of risk events occurring and their potential impact. Development of
management strategies: selection of methods for mitigating, transferring, or accepting risks. Implementation
and control: implementation of the selected strategies in the practice of portfolio management and constant
monitoring of their effectiveness [10].
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In practice, both classical and modern methods are used to assess risks. One of the most common is the
Value at Risk (VaR) indicator, which reflects the maximum losses that a portfolio can incur with a given
probability over a certain period. For example, the VaR value of 5% = 1.2 million tenge means that with a 95%
probability, losses will not exceed 1.2 million tenge for the specified period.

In addition, Conditional Value at Risk (CVaR) is actively used, which allows you to consider the "tail"
of loss distribution, i.e. the average value of losses when they exceed VaR. This is especially important for
assessing so-called "black swans" — rare but devastating events. Along with them, beta coefficients (p) are
used - a measure of the sensitivity of the return of an asset to the profitability of the market as a whole; alpha
() is an indicator of additional profitability above the market yield; Sharpe ratio is the return per unit of risk
(volatility). Diversification is a key strategy for managing unsystematic risks. Its essence is to distribute assets
in such a way that the decrease in the value of some components of the portfolio is compensated by the growth
of others. The effectiveness of diversification depends not on the number of assets, but on the degree of their
mutual correlation.

Correlation (p) is measured from -1 to +1. At p = +1, the assets move in perfect synchrony, at p = -1,
they move in opposite directions, and at p = 0, there is no relationship between them. In practice, aiming for
portfolios with low or negative correlations can reduce overall volatility.

A classic example is a combination of stocks and bonds. When the stock market falls, bonds tend to rise in
value or remain stable. This can be seen in historical data: in 2008, the S&P 500 index fell by 38.5%, while
long-term US government bonds rose by 25.9% (according to the U.S. Treasury). A portfolio containing
60% stocks and 40% bonds for 30 years (1993-2023) showed an average annual return of about 8.8% with a
standard deviation of about 9.4% — significantly lower than that of "pure" stocks. This approach is the basis of
the Markowitz model, which forms the so-called "efficient frontier", where each portfolio has the best return
for a given level of risk. It is important to keep in mind that diversification works effectively only under certain
conditions. During global crises, there can be a temporary synchronization of all assets, a phenomenon called
correlation shift. At such moments, even previously uncorrelated assets begin to move in the same way. This
requires the inclusion of alternative assets in the portfolio: real estate, gold, commodities, hedge funds, which
allows for deep diversification. Models and methods for assessing the risks of an investment portfolio. Value-
at-Risk (VaR) is a statistical measure that assesses the maximum potential loss of an investment portfolio at
a given level of confidence and over a certain period. For example, a daily VaR of 95% in the amount of 1
million tenge means that with a 95% probability the loss will not exceed 1 million tenge within one day.

There are three main methods for calculating VaR:

Historical Modeling Method: Analyzes the actual historical changes in the value of a portfolio, assuming
that past changes may be repeated in the future.

Variance-Covariance: Assumes a normal distribution of returns and uses averages and standard deviations
to estimate risk.

Monte Carlo method: uses computer modeling to generate a variety of possible scenarios for changes in the
value of a portfolio, which allows you to consider complex and nonlinear relationships between assets [11].
Each of the methods has its own advantages and limitations, and the choice of the appropriate method depends
on the specifics of the portfolio and the available data.

Conditional Value at Risk (CVaR), also known as Expected Loss or Expected Shortfall, is the average
value of losses that exceed a given level of VaR. Unlike VaR, which shows a loss threshold, CVaR provides
information about the average size of losses in worst-case scenarios. CVaR is a coherent measure of risk
that satisfies the properties of subadditivity and monotonicity, making it preferable in some aspects of risk
management. It is particularly useful in assessing risks in conditions of high uncertainty and market volatility.
The Markowitz model, or effective portfolio theory, assumes that investors seek to maximize expected returns
at a given level of risk. The key concept is the efficient frontier — the set of portfolios that offer the best risk-
return ratio.

The model assumes that investors can reduce the overall risk of the portfolio through diversification, that is,
the inclusion of assets with a low correlation with each other. This allows you to achieve a more stable yield
and minimize the impact of certain risk factors. Risk indicators: beta, volatility (standard deviation) and Sharpe
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ratio. Beta (): Shows the sensitivity of an asset's return to changes in market returns. A value of f > 1 indicates
higher volatility compared to the market, f < 1 indicates lower volatility. Standard Deviation: Measures the
volatility of an asset's or portfolio's returns. A high standard deviation indicates greater variability in returns
and therefore higher risk. Sharpe Ratio: Evaluates the performance of a portfolio by measuring returns above
the risk-free rate per unit of risk (volatility). A higher Sharpe Ratio value indicates a better risk-reward ratio.

Overview of modern programs and platforms (Excel, Python/NumPy, RiskMetrics) Excel: widely used for
basic analysis and modeling, including the calculation of VaR and other risk indicators using built-in functions
and macros. Python with NumPy and panda’s libraries provide powerful tools for data analysis, modeling,
and visualization, making it a popular choice among analysts and risk managers. RiskMetrics: A platform
developed by J.P. Morgan that offers comprehensive solutions for assessing and managing financial risks,
including VaR calculations, stress testing, and other analysis methods. The use of these tools allows for a more
accurate and effective assessment of the risks of an investment portfolio, adapting management strategies in
accordance with current market conditions [12].

Formation of a conditional portfolio of 5-6 instruments (stocks, bonds, ETFs). Analysis of the risks of an
investment portfolio requires initial data - the structure and parameters of a specific set of assets. The formed
conditional portfolio presented in Table 2 includes five financial instruments diversified by type of assets and
industries. It included: the SPY stock index (30%), long-term US government bonds through TLT (25%),
shares of technology giant Apple (20%), GLD gold ETF (15%) and VNQ real estate fund (10%). The choice of
these assets is due to several key factors: liquidity (all securities are traded daily in volumes from $500 million
to $35 billion), a transparent history of yields, and different reactions to macroeconomic shocks. For example,
the TLT asset shows negative beta sensitivity (-0.08), which makes it a countercyclical asset — especially
valuable in recession phases. Asset beta ratios range from -0.08 (bonds) to 1.25 (Apple stock), which balances
the volatility of the portfolio. SPY, which is the benchmark of the American market, maintains a neutral value
of B =1.00 and serves as a representative basis for the entire portfolio.

The choice of GLD, which correlates with stock indices only partially (f = 0.20), is also interesting, which
allows you to hedge the risks of inflation and geopolitical instability. The average annual return on assets ranges
from 3.2% (TLT) to 12.5% (AAPL), with standard deviations ranging from 8.2% to 21.4%. This configuration
provides not only a balance between risk and return, but also a mechanism for natural volatility mitigation
built into the structure. The statistical weight of bonds and gold together is 40%, which reflects a conservative
strategy for protecting capital in the event of market turbulence.

Table 2 — Structure of a hypothetical investment portfolio

Share in the | Average L
Ne I?:fj; Asset Type porgfolio annual yield Deiz?i?)?lr(g% ) Beta ({}lgg/ig) Country/Market
(%) (%)
SPY (ETF

1 Ha S&P Stock Index 30 9.8 15.1 1.00 35 billion United States
500)
TLT

p | (Lone- Bonds 25 32 8.2 -0.08 2 billion United States
Term

Bonds)
AAPL

3 (Apple Stock 20 12.5 214 1.25 10 billion United States
Inc.)
GLD Commodities

4 (Gold (Gold) 15 6.5 12.3 0.20 1.5 billion International
ETF)
VNQ

5 | (REIT Real Estate 10 7.1 14.8 0.60 | 500 million United States

(REITs)
ETF)
Note — compiled by the authors
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The calculation of key portfolio risk metrics includes the determination of the standard deviation, Value-
at-Risk (VaR) and Conditional Value-at-Risk (CVaR), which serve as fundamental indicators for assessing
the probability of losses and the level of volatility of the portfolio. The values given are presented in Table 3.
The standard deviation of the portfolio was 11.2%, which was calculated because of a covariance matrix of
assets, considering their weights presented in Table 2. This indicator considers interactive correlations, such
as the negative relationship between SPY and TLT assets (p = -0.29), which helps to smooth out the final
volatility value. The Value-at-Risk (VaR) metric was calculated at a 95% confidence interval level with a one-
day horizon and amounted to -2.45% of the equity. This indicates that there is a 95% probability that portfolio
losses in one trading day will not exceed this value if current conditions are maintained.

The calculation methodology is based on historical modeling: data on daily returns for the last 252 trading
days (1 year) were used, while maintaining empirical distribution and tails. However, VaR, as is known, does
not provide information about the nature and scale of losses in case of exceeding the confidence interval [13].
To do this, Conditional VaR (CVaR) is used, the value of which for the portfolio turned out to be -3.17%.
This indicator reflects the average loss in the worst-case 5% of scenarios and, as a result, is more informative
in stressful conditions. CVaR allows for a more adequate assessment of the potential depth of drawdown,
especially during periods of high turbulence, like the events of March 2020.

In addition, the Max Drawdown was calculated - it amounted to -19.6% over three years. This figure was
recorded as part of a simulation based on 20202023 data and reflects the most significant decline in portfolio
value from local high to low. Such scenarios are especially important in stress testing. Finally, the integral
Sharpe Ratio was 0.68. This value indicates an acceptable level of efficiency in terms of return per unit of risk
(assuming an average return of 7.1% and a risk-free rate of 1.5%). Despite the apparent moderation, this value
is quite acceptable for a balanced portfolio.

Table 3 — Calculation of key portfolio risk metrics

Ne Risk metric Value (% of capital) Calculation method

1 Portfolio standard deviation 11.20 Weighted standard deviation considering covariance between
assets

2 Value-at-Risk (VaR), 95%, 1 nenn 045 flist;)rical Simulation for 252 trading days, 95% confidence
eve

3 Conditional VaR (CVaR), 95%, 1 nenb -3.17 Average Loss Value Below VaR Level for the Same Data Set

4 3-year maximum drawdown (MaxDD) -19.6 Calculation based on historical quotes from 2020 to 2023

5 Volatility of Sharpe Ratio 0.68 (Average Return — Risk-Free Rate) / Standard Deviation

6 Correlation SPY «<» TLT —0.29 Pearson correlation between stock and bond index returns

Note — compiled by the authors

Let us analyze the impact of diversification on risk. One of the basic mechanisms for managing the risk of
an investment portfolio is diversification, i.e. the distribution of capital between different, weakly or negatively
correlated assets [ 14]. To empirically demonstrate its impact, a comparative analysis of four portfolio structures
differing in the level of diversification was carried out (see Table 4. Impact of diversification on risk).

Table 4 — Impact of diversification on risk

Ne | Portfolio composition Expected return (%) Standard Deviation (%) Sharpe Ratio
1 |Stocks Only (AAPL) 12.5 21.4 0.51

2 AAPL + TLT 7.8 15.2 0.59

3 AAPL + TLT + GLD 8.1 13.1 0.62

4 Full portfolio (5 assets from Table 2) 8.7 11.2 0.68
Note — compiled by the authors

In the initial configuration, the portfolio consists exclusively of one high-risk asset — Apple Inc. (AAPL)
shares. The indicators for this combination serve as a "starting point": the average annual return was 12.5%,
but at the same time there is an extremely high volatility of 21.4%. The Sharpe Ratio in this case is 0.51,
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which indicates a relatively unfavorable risk-reward ratio. Adding long-term US government bonds (TLT) to
the portfolio immediately leads to a sharp decrease in risk: the standard deviation decreases to 15.2%, and the
Sharpe Ratio rises to 0.59. This dynamic is due to the weak (and often negative) correlation between stocks
and bonds, especially during periods of market panic. With the inclusion of the third component, gold (GLD),
as a safe-haven asset, there is a further decrease in volatility to 13.1% with a moderate increase in yields.
This is accompanied by an improvement in the Sharpe Ratio to 0.62, which indicates the effective work of
diversification in a multi-asset structure. The highest Sharpe Ratio is achieved when using a full portfolio
that includes all five asset classes described earlier (see Table 2): stocks, bonds, gold, S&P 500 ETFs, and
real estate. Its standard deviation is 11.2%, with an expected return of 8.7%. The increase in efficiency here
is ensured by the widest possible combination of instruments with different sensitivity to macroeconomic
factors. The dynamics of risk reduction with diversification is clearly illustrated in Figure 1 — Risk reduction
with increased diversification, where each point corresponds to one of the four portfolio structures. A smooth
decline in the volatility line confirms the basic postulate of Markowitz's theory: with a rational choice of assets,
it is possible to reduce risk without a proportional decrease in returns.

25,00
20,00
15,00
10,00

- I I I

0,00

Shares only (AAPL) AAPL + TLT AAPL + TLT + GLD The full portfolio
1 2 3 4

M Expected return (%) M Standard deviation (%) ™ Sharpe Ratio

Figure 1 — Risk reduction with increased diversification
Note — compiled by the authors.

Scenario analysis and portfolio stress testing.

To assess the portfolio's resilience to extreme market conditions, scenario analysis was conducted using
historical crises and hypothetical macroeconomic shocks. Detailed data are presented in Table 5. Scenario
analysis and portfolio stress testing.

Table 5 — Scenario analysis and stress testing of the portfolio

Ne Scenario Expected losses (%) Assets with the highest drawdown Stabilizer segment
1 Global Crisis (2008) —28.5 SPY, AAPL GLD

2 Covid shock (March 2020) -19.6 SPY, VNQ TLT

3 Fed Interest Rate Hikes —6.4 TLT VNQ

4 Inflation shock -9.8 GLD, VNQ TLT

5 Mild recession —4.3 AAPL GLD

Note — compiled by the authors
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Scenario Nol — the global financial crisis of 2008 — shows the largest potential drawdown of the portfolio:
-28.5%. During this period, the leading risky assets — SPY and AAPL — lost more than 45% of their value.
The only stabilizing component of the portfolio in this case was gold (GLD), which showed growth against
the backdrop of capital flight to safe-haven assets. In the March 2020 covid shock scenario, the total losses
were -19.6%. Note that along with the fall in the SPY index and the real estate sector (VNQ), TLT bonds,
which worked as a protective asset, showed amazing stability. This confirms the idea of including conservative
tools even in aggressive strategies. Scenario No3 — a sharp increase in Fed rates — caused losses of -6.4%,
concentrated mainly in the bond segment (TLT), which is sensitive to yield growth. However, real estate ETFs
(VNQ) and equities (AAPL) showed moderate resilience. In the case of an inflationary shock associated with
rising consumer prices and a decrease in real asset returns, the drawdown was -9.8%. GLD and VNQ showed
the maximum drop, but at the same time, bonds played the role of a stabilizer, especially if the coupon yield
is adjusted. Finally, in the mild recession scenario, losses were limited to -4.3%, with AAPL being the most
sensitive element. Unlike deeper crises, in this situation, against the backdrop of stabilization of expectations,
gold worked perfectly. A comparative analysis of the scenarios shows that different asset classes show a
multidirectional reaction depending on the nature of the crisis. This once again emphasizes the value of a
balanced portfolio with the presence of both risky and protective assets [15].

In modern banking practice, financial monitoring plays a key role not only in overseeing investment
activities but also in ensuring compliance with anti-money laundering (AML) and anti-fraud regulations. An
effective monitoring system within second-tier banks (STBs) enables timely identification of risks, assessment
of portfolio resilience, and adaptive responses to volatile market conditions.

The main objectives of financial monitoring include:

- Controlling the volatility and liquidity of investment instruments.

- Ensuring compliance with credit and market risk standards (in line with Basel III and the requirements of
the Agency for Regulation and Development of the Financial Market — ARDFM).

- Minimizing reputational and legal risks in investment operations.

- Ensuring transparency of funding sources and transactions (KYC, AML procedures).

Table 6 — Financial Monitoring Tools in Second Tier Banks and Their Practical Applications

Tool Purpose Example of Implementation

Visualization of risk metrics, calculation of VaR and

Power BI, RiskMetrics Kaspi Bank — heat maps of volatility

CVaR
SAP, 1C Finance ALM management and risk reporting on portfolios Halyk Bank — asset structure control
XGBoost, Bayesian methods | Default forecasting, risk detection Jysan Bank — intelligent credit scoring
Stress testing Assessment of resilience to economic shocks Under ARDFM supervision

Financial monitoring enables:

- Identification and exclusion of toxic assets linked to illicit capital.

- Adherence to the client's risk profile in portfolio management.

- Justification of asset rebalancing based on objective risk evaluations.

- Increased trust from regulators and investors through procedural transparency.

Thus, financial monitoring in STBs is inseparable from comprehensive investment risk management. Its
integration with digital analytical platforms enhances banks' capacity to adapt to an increasingly volatile
financial environment.

RESULTS (CONCLUSIONS)

Based on the modeling of a diversified hypothetical investment portfolio, analysis of quantitative risk
indicators, and stress testing under various macroeconomic scenarios, the study formulates a set of practical
measures aimed at enhancing the portfolio's resilience and efficiency. Key results and recommendations
include:
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Increase the share of countercyclical assets to 40-45%. Assets such as long-term bonds (TLT) and gold
(GLD) demonstrated robust defensive behavior during crises (e.g., 2020 COVID shock). Elevating their
combined weight from 40% to 45% may increase stability while preserving profitability, as reflected in
improved Sharpe ratios.

Implement quarterly dynamic portfolio rebalancing. Replacing static allocation with volatility-adjusted
quarterly rebalancing increases adaptability during turbulent market phases. Empirical evidence (e.g., Vanguard,
2022) suggests an average Sharpe Ratio improvement of 0.09 per quarter across multi-asset strategies.

Reduce excessive inter-asset correlation. High correlation between risk-concentrated assets (e.g., SPY and AAPL,
p =~ 0.85) amplifies portfolio volatility. Integrating low-correlated instruments such as emerging market ETFs or ESG-
based funds could reduce the standard deviation to ~10.3% while sustaining yields in the 8.2—8.5% range.

Integrate hedging through protective options. To mitigate tail risks, especially under extreme market
conditions, long-term protective puts (e.g., LEAPs on SPY) are recommended. With a hedging cost of 1-1.5%
annually, CVaR can be reduced by approximately 2.2%, according to Risk Metrics (2023).

Adopt a multi-factor strategy for portfolio formation. Incorporating Fama-French factors — such as value,
size, and quality — has shown to improve long-term return stability. Value-oriented assets like VTV can
reduce recession-phase drawdowns by 3—5% without compromising returns.

Reassess CVaR and stress metrics monthly. Given the sensitivity of CVaR to market volatility, monthly
recalculation using a 252-day rolling window and updated return simulations allows for proactive risk
management in dynamically evolving conditions.

Set a portfolio-level maximum drawdown threshold of —15%. Simulated max drawdown (—19.6%) exceeds
most investor risk appetites. Establishing an automated capital-preserving mechanism (e.g., dynamic stop-
loss with reallocation to conservative assets) aligns with investor tolerance and institutional capital protection
strategies (e.g., BlackRock Defensive Allocation).

Synthesis of Study Outcomes. The research successfully achieved its primary objective: developing a
quantitative and applied framework for investment portfolio optimization using risk analytics and financial
monitoring mechanisms. The multi-phase structure of the study allowed for:

Classification of key risk categories (market, credit, interest, legal, currency) and clarification of their
origins and impact vectors.

Systematic justification of diversification principles based on the Markowitz model and extensions.

Comparative assessment of risk modeling approaches using standard deviation, beta coefficients, VaR,
CVaR, and the Sharpe ratio.

Application of statistical methods (Variance-Covariance, Historical Simulation, Monte Carlo) supported by
analytics platforms (Python, Excel, RiskMetrics).

Scenario modeling of five macro shocks with empirical validation of asset class behavior under stress.

Practical Significance and Implementation Potential

The proposed optimization strategies — from CVaR-based modeling and dynamic asset weighting to the
inclusion of financial monitoring protocols — meet international risk management standards (e.g., Basel III,
CFA Institute). They offer scalable utility for both private and institutional investors seeking robust, rule-
compliant, and adaptive investment frameworks. These methods foster more informed decision-making in
volatile environments and support capital preservation without sacrificing long-term portfolio efficiency.
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TAJIJIAY KOHE KAPKBIJIBIK MOHUTOPUHT KYPAJIJIAPBI
APKBLIbI THBECTHLMSIIIBIK TOPT®EJIBLII OHTAWJIAHIABIPY

III. P. AG:kanenoBal”, C. A. Cearos?, JI. A. Baiiy1exona’

'K. CaramueB aTbIHAAFbI XalbIKapaJlbIK OU3HEC YHHBEPCUTETI,
Anmarthl K., Kazakcran PecryOnukacer

’Hapxo3 YuauBepcuteri, Anmarsl, Kazakcran Peciy6iukacsr

AHJIATIIA

3epmmey maxcamol - IHBECTULMSUTBIK, TOPTQEbAi OHTAHIaHABIPYIbIH 3aMaHayH 9ICTEPiH, TOyEKeIaep
MeH KYOBIIIMAaJIBUIBIKTEI 0acKapy TOCUIAEPiH, COHAAN-aK KapKbUIBIK MOHUTOPHHT KYpalaapblH HOPMaTHBTIK
TaJIalTapFa COMKECTIK IIE€H ONEPaLUsUIbIK TYPaKTBUIBIKTHI KAMTaMachl3 €TyIeT] peJliH 3epTTey.

Odicuama - 3eptTey akuusiap, odnuranusiap skoHe ETF KypannapblH KaMTUTBIH opTapanTaHAbIpbUIFaH
IapTThI TOPTQEIIbIIH MOCIBACYI MEH TallayblHa Heri3zenreH. JKXyMbicTa KiaccukalbIK Taciaaep (MapkoBuil
mozedni, Lllapn xoaddunmenti) men 3amanayu aaictep (Value-at-Risk (VaR), maptter Toyexen moni (CVaR),
CTpecc-TecTiiey, KyOblIMaIbUIBIKTBI OOJKayFa apHAIFaH MAaIlMHAJIBIK OKBITY aIroOpuUTMAEpi) OIpiKTipiiareH.

3epmmeyoiy bipeeetinici / KyHOblLiblebl - Byl 3epTTey MaCTYpJli Kap KbUIBIK MOJIEIBIEP MEH JICpEeKTepre
HETi37IeNTeH 3aMaHayd TEeXHOJOTHsIapIbl yimTacTeipanasl. Aipeikma epekmeniri - AML/CFT sxone Basel
Il mwenOepinae MHBECTHLMSUIIBIK KBI3METTIH TYpPaKTBUIBIFBIH Oaranayra OaFbITTalFaH KapKbUIBIK MOHHUTO-
PHUHTTIH, ocipece eKiHII AeHTeli OaHKTep TOXIpuOeciHIe, KONIaHbUTYEI.

Homuocenep - IHHOBaUMSIBIK TOyEeKeI MEHEDKMEHTI JKQHE MOPTQENbai OHTaWIaHIbIPy CTpaTerusia-
PBIH KOJAaHy MOPTQENbAiH THIMIUTIT MEH TYPaKTBUIBIFBIH €19Yip apTThIPaThIHBIH KOPCETTI. DMITUPUKAIBIK
tammay CVaR yarimepi MeH cTpecc crieHapuidepi HeTi3iHIe KApKBUIBIK MOHUTOPHHTTIH WHBECTHUITUSIIBIK
memiMaepi KaObuiaay, MbIFeIHIapFa OSHIMAUTIKTI TOMEHAETY JKOHE HOPMATUBTIK TaslanTapra COWKECTIKTI
KaMTaMachl3 €TyAeri MaHbI3bIH AQJICIICHII.

Tytiin co30ep: MHBECTUITUSUITBIK TIOPThEIh, KAPKBITBIK MOHUTOPHHT, eKiHII neHreini 6anktep, AML/CFT,
Value-at-Risk (VaR), mapttel Toyeken mani (CVaR), moprdenpai oHTaiinanaspy, KyObIIMaIbUIBIK, TOYCKE-
nepai 6ackapy, apTapanTaHblpy, HOPMAaTUBTIK TOyEKel, TOYEKEN K Tajlay

OINTUMM3AIIUS UHBECTUIIMOHHBIX IOPT®EJIENA
HA OCHOBE AHAJIMTUKHU U ®PUHAHCOBOI'O MOHUTOPUHT A

I1I. P. AG:kanenoBa®’, C. A. CesroB?, JI. A. BaiidynexoBa®
" VuuepcureT MexayHapoHoro ousneca uM. K. Caraauesa,
Anmartsel, Kazaxcran
?Vuusepcuret Hapxo3, Anmarsl, Kasaxcran

AHHOTALIUSA

Lenv uccnedosanus - aHATN3 COBPEMEHHBIX METOJIOB ONITHMHU3AI[MH HHBECTHIIMOHHOTO MTOPTQEIS C aKIeH-
TOM Ha yTpaBJICHHE PUCKaMH, BOJATWIBHOCTHIO U MPUMEHEHHE HHCTPYMEHTOB (PMHAHCOBOTO MOHUTOPHHTA
IUIst o0ecrieueH st HOpPMaTUBHOTO COOTBETCTBUS M ONIEPAIIHOHHON YCTOHYHBOCTH.

Memooonozus - uccie0BaHHE OCHOBAHO HA MOJICIIMPOBAHUU U aHAIN3E YCIOBHOIO JUBEPCUDUIIMPOBAH-
HOTO MHBECTHIIMOHHOTO MOPTQeis, BKiIroUaromiero akiuu, oosmranun u ETF. [TpuMeHnsitores kiaccudeckue
TEopeTHIecKue MoaAXo bl (Moaens Mapkosuia, kodpdunuent [llapma) Hapsay ¢ TpoABUHYTHIMH HHCTPYMEH-
tamu: Value-at-Risk (VaR), Conditional Value-at-Risk (CVaR), ctpecc-TecTupoBanue 1 alropuTMbI MaIlIHH-
HOTO 00YYEHUSs TS TPOTHO3UPOBAHUSI BOJIATHIBHOCTH M PACIIPE/ICTICHUS] aKTHBOB.
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Hayunas nosusna/yennocms - paboTa 00beANHSIET TPaJULHOHHBIE ()MHAHCOBBIE MOJEIH U COBPEMEHHbIC
IU(pPOBBIE METO/IbI. BayKHBIM BKJIaIOM SIBIISIETCSI TPHUKIIAJHOE UCTIOIB30BaHIE HHCTPYMEHTOB (DMHAHCOBOTO
MOHHUTOPHHTA, BKJIOYast IPAKTUKH OaHKOB BTOPOTO YPOBHSI, B IIEJISIX OIICHKH CTAOMIBHOCTH MOPTQEIS U HOP-
MaTHBHBIX puckoB B pamkax AML/CFT u Basel I11.

Pe3ynvmamul - BHeipeHNE MTHHOBAIIMOHHBIX CTPATETHUH YIpaBJICHHUsI pUCKAMU U ONTHMHU3AIMH MTO3BOJISIET
CYIIECTBEHHO MOBBICUTH 3()()EKTUBHOCTD M YCTOHUMBOCTH HHBECTUIIMOHHOTO MOPTQeisi. DMIUPHUESCKHIA aHa-
JIM3 MOKA3bIBACT, YTO COUYeTaHUe (PMHAHCOBOTO MOHMTOPHHTA ¢ MOJenupoBaHueM Ha ocHoBe CVaR u crpecc-
CIICHAPUSIMH CIIOCOOCTBYET JyUIlIEMY MPHHSATHIO PEHICHUH, CHUKEHUIO BEPOSITHOCTH SKCTPEHHBIX MOTEPh U
COOJTIOIEHUIO0 HOPMATHUBHBIX TPeOOBaHUH.

Knioueswvie cnosa: NHBECTUIIMOHHBIN MOPTdEIb, PHUHAHCOBBI MOHUTOPUHT, OaHKH BTOPOTO ypoBHSI, AML/
CFT, Value-at-Risk (VaR), Conditional Value-at-Risk (CVaR), ontumuzanust noprdes, BOIaTHILHOCTb,
PHUCK-MEHEIDKMEHT, UBEpCcUUKAIINS, HOPMATHBHBIN PUCK, PUCK-aHATUTHKA
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KA3AKCTAHJIBIK CTAPTANITAPJBIH OMIPJIIK LMK KESEHIEPTHIETT
KAPKBI AFBIHIAPBIH BACKAPY: SMITNPUKAJIBIK 3EPTTEY

T. B. Baxeirkanos®, JI. M. Baiirenosa?, C. 7K. Uurbik6aena’
'«Typan» Yuusepcureti, AIMaThl K., Kazakcran.

AHIATIIA

by makanana Kazakcranmarsl crapTantap/IsIH OMipITiK IUKITIHIH opTYPIIl Ke3eH IepiH/Ie KapKbUTBIK aFbIH-
Jmapbl 0ackapy Mocenenepi 3epTTenei. DMIUPHUKAIBIK TalIay 9AICTepiH KOoIaHa OTBIPHIN, 3ePTTey KociI-
KepJIep/AiH Hjes CaThICBIHAH OacTar MacmTa0Tay Ke3eHiHe NeHiHTi apaibIKTa Kap:KbIHBI OacKapynaa Keszie-
CEeTIH HeTi3ri epeKIIeNiKTepi MeH KHBIHABIKTAPbIH alKbIHAaWIpl. ANTMaThl, AcTaHa JKoHE eNiMI3fiH Oacka
OHIpJIepiH/IeT] cTapTanTap apachlH/a JKYPTi3ijireH cayalHaMa MEeH cyx0aTTap Heri3iHje Kap)KbUIBIK cTpaTe-
THUSIIApbl OHTANHIAHABIPYFa OaFBITTATIFAH YCBIHBICTAD J31PIICH]II.

Makanana crapranTtap/sIH eMipJIiK IUKITIHIH 9p Ke3eHiHe TOH KapKbUIBIK aFbIHIAP/IBI 0aCKapy epeKIernik-
Tepi KapacThIpbUIajIbl. XalbIKapablK JKOHE OTAH/BIK FBUIBIMH 9JIcOMETTEpre IOy KACallbIl, JaMy CaThl-
JapblHA COWKEC KapKbUTAHABIPY KO3JepiHIH KiKTenyi yehiHbUIaAbl. COHBIMEH KaTap, HaKThl Ka3aKCTaHJIbIK
CTapTanTap MbICANIbIHAA MPAKTUKANBIK JKaraaiimap TanjaHaabl. 3epTTey OapbIChIHIA CTapTan HEeri3iH Ka-
JAYIIBIIAPBIH KapXKbUIBIK CayaTThUIBIFBIHBIH TOMEHIIT MEH BEHUYPIIK KaluTalFa KOJDKETIMIUTIKTIH TIeK-
TeyIiTiri 6acTel MpodiieManap peTiHae aHBIKTaIbI.
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