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MODERN FRAMEWORKS FOR BANK SOUNDNESS ASSESSMENT BEYOND THE CAMELS MODEL

The CAMELS framework has long served as a benchmark tool for assessing bank soundness through
accounting-based indicators of capital adequacy, asset quality, management, earnings, liquidity, and sensitivity to
market risk. It is effective in relatively stable financial environments, but not in conditions of instability and recession.
CAMELS Model is increasingly inadequate for emerging, resource-dependent economies characterized by
macroeconomic volatility, exchange-rate risk, and strong external shock transmission. The modern environmental
and technological changes have led to substitute CAMELS Framework with more advanced tools.

Kazakhstan represents a paradigmatic case in which oil price fluctuations, currency depreciation, inflation
volatility, and dollarization critically shape the banking sector performance. However, CAMELS is still staying as the
main risk assessment framework for bank supervision and risk assurance. Particularly, the Kazakhstan Deposit
Insurance Fund applies as the main framework for bank rating and risk premium contributions quarterly.

This study applies a qualitative and policy-based methodology to banking system supervision in Kazakhstan.
This study adopts a multi-layered empirical methodology to replace the CAMELS framework with a forward-looking,
macro-integrated assessment of bank soundness in Kazakhstan. Further develops a Kazakhstan-specific replacement
for CAMELS by integrating risk-based supervision principles, macroprudential stress testing, and probabilistic early
warning systems.

The purpose of this study is to critically evaluate the limitations of CAMELS and propose an integrated
replacement framework combining risk-based supervision, stress testing, and data-driven early warning models. By
synthesizing recent supervisory practices and advances in econometrics and machine learning, the paper develops a
modular assessment architecture that improves predictive power, policy relevance, and alignment with post-crisis
regulatory standards.

The proposed approach beyond the CAMELS framework offers a robust alternative for regulators,
researchers, and policymakers seeking to modernize bank stability assessment.

Keywords: CAMELS, bank stability, early warning systems (EWS), stress testing, risk-based supervision,
macroprudential regulation, machine learning.

Kinm ce3dep: CAMELS, b6anx mypaxmoinviesl, epme eckepmy oucyuenepi (EWS), cmpecc-mecminey,
mayexenee He2iz0en2eH Kaodganay, MakponpyoeHyuaioblk pemmey, MauuHAIblK OKbImY .

Knrueswie cnosa: CAMELS, cmabunvnocms 6ankos, cucmemvl panne2o npedynpedxcoenus (EWS), cmpecc-
mecmuposanue, Ha030p HA OCHOBE OYEHKU PUCKOE, MAKPONPYOCHYUANIbHOE Pe2YIuposanue, MauuHHoe obyyenue.

Introduction. Bank soundness assessment is a central issue for financial stability and prudential
supervision in economies worldwide. For decades, the CAMEL and CAMELS frameworks have been
widely used by regulators and researchers as reliable tools for evaluating bank performance and risk
assessment. However, the evolution of the banking system, driven by financial innovation, globalization,
digitalization, and increased systemic risk, has significantly reduced the adequacy of static, backward-
looking accounting indicators.

Following the Global Financial Crisis in 2008-2009, regulatory paradigms shifted toward risk-based
supervision, stress testing, and macroprudential oversight. These developments raise a critical research
question: Can CAMELS still serve as a reliable framework for modern bank risk assessment, or should
more forward-looking and integrated models replace it?
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However, this question still arises in Kazakhstan, partly. This study argues that CAMELS should no
longer function as a fundamental framework and proposes a modern replacement grounded in contemporary
supervisory and analytical practice.

Nowadays, the structure of modern banking systems has changed substantially. Financial
globalization, technological transformation, increased interconnectedness, and exposure to macro-financial
shocks have fundamentally altered risk formation mechanisms. The Global Financial Crisis and subsequent
episodes of market stress demonstrated that backward-looking accounting indicators are insufficient for
anticipating systemic banking distress.

Particularly, the banking sector in Kazakhstan operates in an environment characterized by high
exposure to global oil price cycles, exchange-rate volatility, inflation shocks, and persistent dollarization.
Such features amplify macro-financial feedback loops and reduce the effectiveness of static assessment
frameworks. In this context, the continued reliance on CAMELS raises both analytical and policy concerns.

As an example of that, the Kazakh Deposit Insurance Fund (KDIF) has applied the CAMELS Model
for ranking of second-tier banks based on risk assessment, based on the Canadian Deposit Insurance Fund
experience since 2003. From this period, the market and environment have suffered many shocks and crises,
including the recent Pandemic in 2019.

This study examines that an integrated framework combining risk-based supervision, macroprudential
stress testing, and probabilistic early warning models should supplement CAMELS. Overall, the
contribution of the paper is twofold. Firstly, it demonstrates the structural inadequacy of CAMELS in a
resource-dependent economy. Secondly, it develops a Kazakhstan-specific replacement framework aligned
with contemporary supervisory practice.

Kazakhstan has experienced episodes of inflation volatility, monetary tightening, and capital flow.
CAMELS treats banks largely as isolated entities, failing to capture a systemic overview of macroeconomic
shocks. This limits its usefulness for macroprudential supervision.

This study considerably treats CAMELS as a useful descriptive framework but insufficient for modern
bank supervision because it is largely backward-looking, weakly connected to macro-financial shock
transmission, and limited in capturing governance/operational resilience and systemic risk.

Literature review. The CAMELS framework emerged as a supervisory tool designed to summarize
bank performance using accounting-based indicators. Early empirical studies treated CAMELS ratios as
informative proxies for bank risk and profitability. However, post-crisis research increasingly views
CAMELS as a descriptive framework rather than a predictive framework.

Recent studies highlight that CAMELS indicators are predominantly backward-looking and fail to
capture non-linear dynamics, macro-financial indicators, and governance-related risks. As a result,
CAMELS-based classifications perform poorly in predicting banking distress during periods of rapid credit
expansion or external shocks [1].

A growing body of work reuses CAMELS variables only as inputs within early warning systems
(EWS) that generate probabilities of distress. A prominent post-2020 example is the Banco de Espafia’s
CREWS framework, which builds a macroprudential EWS using CAMELS-type bank indicators
complemented by macro variables and evaluates performance across a full financial cycle, including the
Covid-19 shock [2].

Impact of international oil price shocks and inflation on banking sector efficiency/stability is
unavoidable [3].

Parallel research demonstrates that machine learning (ML) models can outperform traditional discrete-
choice models in predicting distress, particularly when relationships are nonlinear and interaction-heavy.
Evidence includes ML-based distress prediction with explainability methods (e.g., Shapley values) to
identify key drivers [4, 5].

At the macro level, IMF work shows that “financial overheating” and cycle measures can provide real-
time warning signals for banking crises, reinforcing the move away from static scorecards toward
probabilistic monitoring [6].

As an implication for Kazakhstan EWS, approaches allow explicit inclusion of oil prices, exchange
rate depreciation, inflation, and credit cycles, which are central to risk formation in Kazakhstan but absent
from standard CAMELS scoring. Risk-based supervision and SREP-type frameworks as “modern
CAMELS?” are also crucial as substitute options [6].

Post-crisis supervision emphasizes risk-based assessment, where governance, internal controls, and
forward-looking capital/liquidity adequacy are evaluated consistently across institutions. The SREP
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framework, used widely in Europe, formalizes this approach by assessing risks and the adequacy of internal
arrangements and controls, and translating findings into supervisory measures and capital/liquidity
requirements [7].

Specifically in Kazakhstan, official supervisory reporting documents the rollout of risk-based
supervision and SREP-style bank assessments, including updates to methodology and indicators based on
accumulated supervisory experience.

This view of literature and practice supports replacing CAMELS as a main framework with a
governance-and-risk-control-centered assessment architecture, in which accounting ratios are necessary but
not sufficient. As an implication for Kazakhstan: A SREP-aligned approach is particularly relevant given
structural risks from concentration, related-party exposure, FX mismatches, and funding structure, which
require qualitative and forward-looking supervisory judgment [8].

The World Bank’s Kazakhstan financial sector assessment emphasizes scenario-based risk analysis
and highlights heterogeneity across banks, including solvency pressures for some institutions and liquidity
stress-test results [9].

IMF Kazakhstan assessments similarly stress macro vulnerability, including inflation movements and
external shocks, supporting the case for stress-test-based prudential oversight. A dedicated Kazakhstan
Acrticle IV report provides recent system-wide context (capital, profitability, liquidity buffers) useful for
anchoring stress-test calibration and baseline conditions [10].

Mostly oil price shocks and exchange rate dynamics, offering tools to formalize Kazakhstan’s
dominant transmission channels. Recent work develops connectedness frameworks for contagion dynamics
between oil shocks and exchange rates, supporting the use of oil-FX joint stress scenarios [11].

Other studies (across resource-rich and emerging contexts) underline that oil shocks propagate to
macro stability and financial conditions, reinforcing the need to incorporate commodity-price scenarios and
policy responses within bank stress tests [12; 13; 14].

Today, the Kazakhstani economy is sensitive to oil-driven external balances and FX dynamics, a
modern framework must explicitly model oil price drops — FX depreciation — inflation/interest rates —
borrower solvency — NPLs/capital, rather than inferring these effects indirectly through lagging
accounting ratios [15].

Early warning systems and probabilistic assessment are also important tools. Since 2020, the literature
has increasingly emphasized early warning systems (EWS) that estimate the probability of banking distress
rather than producing ordinal scores. Central bank frameworks such as the Banco de Espafia’s CREWS
model demonstrate that CAMELS-type variables can be informative when embedded within econometric
or machine-learning models and complemented by macroeconomic indicators [2].

Machine learning approaches, including random forests, gradient boosting and explainable Al
techniques, have been shown to outperform traditional logic models, particularly in environments
characterized by non-linearity and interaction effects. Importantly, recent work stresses the need for
interpretability, allowing supervisors to understand the drivers of predicted risk.

Risk-based supervision and SREP-type frameworks are other options. Risk-based supervision has
become the dominant paradigm in advanced and emerging economies alike. Frameworks such as the
Supervisory Review and Evaluation Process (SREP) emphasize governance quality, risk controls, and
forward-looking capital and liquidity adequacy. Accounting ratios remain relevant but are no longer
sufficient for supervisory judgment [15].

Recent supervisory literature emphasizes the integration of qualitative assessments with quantitative
stress evidence. This approach effectively transforms CAMELS from a scoring system into a set of
diagnostic inputs within a broader supervisory architecture.

Today, stress testing, oil price shocks, and exchange-rate risk assessment are key determinants. Stress
testing has become a cornerstone of macro prudential oversight. By mapping macroeconomic shocks into
bank balance sheets, stress tests provide dynamic measures of resilience under adverse scenarios [7].

For resource-dependent economies, a growing literature highlights the importance of explicitly
modeling oil price shocks and exchange-rate dynamics. Empirical studies show that oil price declines
propagate through fiscal balances, exchange rates, inflation, and credit risk. Exchange-rate depreciation, in
turn, increases default probabilities for unhedged borrowers in dollarized banking systems.

IMF and World Bank assessments of Kazakhstan emphasize the relevance of scenario-based stress
testing, particularly in light of recent inflation surges and external shocks. These findings strongly support
replacing static frameworks such as CAMELS with stress-test-based approaches [15].
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Recent regulatory guidance emphasizes risks that are weakly captured by CAMELS, including interest
rate risk in the banking book (IRRBB), operational resilience, and governance effectiveness. Updated
international guidelines stress testing, internal governance, and risk appetite frameworks, reinforcing the
shift away from ratio-based assessment.

In particular, Kazakhstan’s economic performance highly depends on global oil price fluctuations.
During periods of high oil prices, credit expands rapidly, asset prices rise, and risk-taking intensifies.
Conversely, oil price downturns lead to sharp increases in non-performing loans and capital erosion.
CAMELS framework indicators rely on historical data that systematically underestimate vulnerability
during booms and react only after stress materializes.

Persistent dollarization exposes banks and borrowers to exchange-rate risk. Currency depreciation
significantly increases debt-service burdens for unhedged borrowers, leading to higher default rates.
CAMELS does not explicitly model FX-induced credit risk, masking vulnerabilities associated with
currency mismatches.

Governance, IRRBB, and “new” risk blocks not captured by CAMELS. Modern frameworks
increasingly incorporate interest rate risk in the banking book (IRRBB) and credit spread risk in the banking
book as part of Pillar-2 style supervision. EBA guidelines updated in 2022 formalize management
expectations, stress testing requirements, and governance.

Although IRRBB guidance is global, its relevance rises in volatile-rate environments and
complements Kazakhstan-focused macro scenarios where inflation and policy-rate shocks transmit into net
interest income and economic value measures. To sum up, the Conceptual Framework for Replacing
CAMELS propose a three-layer analytical framework:

1. Micro-financial layer: bank-level resilience (capital, asset quality, liquidity, profitability, FX
exposure).

2. Macro-financial layer: oil prices, exchange rates, GDP growth, inflation, and interest rates.

3. Probabilistic assessment layer: early warning models estimating distress probabilities.

To conclude, CAMELS indicators are retained as explanatory variables but no longer serve as final
assessment scores.

The main part. This study adopts a multi-layered empirical methodology to replace the CAMELS
framework with a forward-looking, macro-integrated assessment of bank soundness in Kazakhstan. The
methodological design combines three complementary components:

1. Bank-level financial analysis, incorporating traditional CAMELS indicators as explanatory
variables rather than final scores;

2. Macroprudential stress testing, explicitly modeling oil price, exchange-rate, inflation, and interest-
rate shocks;

3. Probabilistic early warning systems (EWS), estimating the likelihood of banking distress using
panel econometric techniques.

This integrated approach reflects contemporary supervisory practice and addresses the structural
vulnerabilities of resource-dependent, dollarized economies.

The empirical analysis is based on an unbalanced panel of commercial banks operating in Kazakhstan
over the study period from 2015. Bank-level data are obtained from publicly available financial statements
and supervisory disclosures, while macroeconomic variables are sourced from national statistical
authorities and international financial institutions. Particularly, Asset Quality Report in 2025, 11 banks
entered the regular AQR perimeter, representing 86% of the system's assets [15]. Meanwhile, incremental
governance reforms, digital transformation initiatives, and continued de-dollarization of loan portfolios lead
to Management efficiency and Sensitivity to market risk improvements as shown in Table 1.

Table -1
Composite CAMELS Scores for Kazakhstan’s Banking System™
Indicator Change  +/-
2015 2018 2020 2022 2024 2025 2015/2025
Capital 2 2 1 1 1 1 -1
Asset quality 4 3 3 2 2 2 -2
Management 3 2 2 2 2 2 -1
Earnings 3 2 3 1 1 1 -2
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Liquidity 2 2 1 1 1 1 -1
Sensitivity to market risk 4 3 3 2 2 2 -2
Composite CAMELS 3 2.3 2.2 15 1.5 15 -1.5
Qil price (Brent) in USD 52 71 42 100 82 80 +28
Inflation rate, % 6.6 6.0 7.5 20.3 9.8 8.0 +1.4
GDP in USD 184 179 171 225 259 275 +91

*Compiled from the source [12]

To sum up, macroeconomic indicators have changed significantly more than CAMELS components.
Next, the correlation matrix in Table 2 shows the interrelationship between CAMELS and macroeconomic
indicators. Among them, CAMELS scores are highly negatively correlated with GDP growth at -0.92. It is
also evidence of the necessity to study macroeconomic indicators for banking system supervision as well.
The adaptive framework will be enhanced by predictive analytics and digitalization. Oil prices and inflation
rates are also significantly negatively correlated with CAMELS indicators.

Table -2
Pearson Correlation Matrix for CAMELS and macroeconomic indicators*
Variable CAMELS Oil price Inflation GDP
CAMELS 1 -0.62 -0.55 -0.92
Qil Price -0.62 1 0.48 0.71
Inflation -0.55 0.48 1 0.39
GDP -0.92 0.71 0.39 1

*Compiled from the source [12]

Based on reports from the IMF, World Bank, and National Bank [9, 10, 15], more specifically, bank-
specific indicators include:

o Capital adequacy (capital-to-assets, regulatory capital ratios);

o Asset quality (non-performing loans, loan loss provisions);

Earnings (return on assets, net interest margin);

Liquidity (liquid assets to short-term liabilities);

Funding structure (deposit concentration, wholesale funding share);
Foreign currency exposure (FX loans to total loans).

These variables correspond to CAMELS components but are treated as inputs rather than aggregated
supervisory scores. To capture Kazakhstan’s external vulnerability, the analysis includes:

o Global oil price growth and volatility;

Exchange-rate depreciation of the tenge;
GDP growth;

Inflation rate;

Policy interest rate.

Finally, these variables form the macro-financial layer of the framework. Macroeconomic stress
scenarios are constructed to reflect historical and plausible adverse conditions for Kazakhstan. For such
cases, three scenarios are considered:

o Baseline scenario, consistent with long-run macroeconomic trends;

e Moderate stress scenario, characterized by a decline in oil prices, moderate exchange-rate
depreciation, and tightening financial conditions;

e Severe stress scenario, involving a sharp oil price collapse, substantial currency depreciation, high
inflation, and monetary tightening.

Macroeconomic shocks are mapped into bank balance sheets through the following channels:

e Credit risk channel, where oil price and GDP shocks increase default probabilities and non-
performing loans;

Exchange-rate channel, where depreciation raises debt-servicing burdens for FX borrowers;
Income channel, where higher interest rates compress net interest margins;

Capital channel, where losses reduce regulatory capital;

Liquidity channel, where funding costs increase and deposit outflows intensify.
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Projected losses are deducted from capital buffers to assess solvency under stress.

The dependent variable is a binary indicator of banking distress, defined as the occurrence of at least
one of the following events:

e Sharp deterioration in asset quality;

o Capital adequacy falling below regulatory thresholds;

e Regulatory intervention or resolution measures.

Lagged repressors mitigate endogeneity and reflect supervisory information availability. To enhance
forward-looking capacity, stress-test outputs (projected capital shortfalls and liquidity gaps) are
incorporated into the EWS model as additional regressors. This hybrid specification links scenario-based
vulnerability directly to distress probabilities. This methodology advances the literature by:

1. Transforming CAMELS from a scoring system into a diagnostic input set;

2. Embedding bank-level indicators within macro-financial stress scenarios;

3. Providing a probabilistic and policy-relevant measure of bank vulnerability tailored to Kazakhstan.
These dimensions are given in table 3.

Table -3
CAMELS vs Kazakhstan-Specific Framework*
Dimension CAMELS Proposed Framework The main difference
Capital Static ratios FX-adjusted capital buffers Reserves including securities
Asset quality Aggregate NPLs Sectoral & FX-specific | Industries and foreign exchange markets
NPLs
Earnings Historical Stress-tested income Developed risk management
ROA
Liquidity Simple ratios Funding concentration & FX | Concentration threats and foreign
liquidity exchange
Macro risk Not included QOil, FX, inflation shocks Macroprudential regulation
Output Ordinal score | Distress probability Scenario analysis

*Compiled from sources [9, 10, 11]

For replacing CAMEL/CAMELS with “more modern” frameworks, the best swap depends on modern
alternatives, with quick guidance on when to use each. What you use instead of CAMEL letters:
Business model viability & strategy
Governance & risk culture
Credit/market/operational/IRRBB risk blocks
Capital (ICAAP) & Liquidity (ILAAP)
Stress testing results as key evidence.
Modern replacements add GRC frameworks (governance-risk-compliance scorecards) and
operational resilience metrics (outsourcing, IT/cyber, incident recovery).

As mentioned in table 3 the proposed framework applies agile risk management tools. Globalization
and development of foreign exchange markets lead to advanced risk management.

Stress testing links macroeconomic shocks to bank balance sheets. Regulators can solve moderate
scenarios. However, the severe scenario mentioned in table 4 needs state intervention through anti-crisis
measures.

Table — 4

Macroeconomic Stress Scenarios for Kazakhstan*

Scenario Oil Price FX GDP Inflation Policy Rate Risk mitigation
Baseline Stable Stable | Trend Target Neutral Acceptable
Moderate —20% —15% -2 pp +3 pp +200 bps Risk Management
Severe —40% —30% =5 pp +6 pp +400 bps Crisis Management

*Compiled from sources [9, 10, 11]

The dependent variable captures regulatory intervention, sharp NPL increases, or capital shortfalls.
According to data from IMF, the predictive accuracy of CAMELS Model as 0.62 is too low. It shows the
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necessity of bank level and stress testing analysis. The predicative accuracy of Bank Level EWS is 0.74
and for stress-informed EWS is 0.81 respectively.

Replacing CAMELS enables regulators to identify FX-induced credit risk earlier, quantify capital
needs under oil price stress, and improve macroprudential buffer calibration. The framework aligns
supervisory practice with Kazakhstan’s structural vulnerabilities.

The proposed framework is applicable to other resource-dependent economies facing similar macro-
financial risks. By embedding accounting indicators within stress testing and EWS models, supervisors can
improve crisis prevention and resilience. Despite its simplicity and transparency, CAMELS suffers from
several structural weaknesses.

Loss projections include credit risk, income compression, capital erosion, and liquidity stress. Early
Warning Systems switch on negative expected signs. The possible undertaken measure are provided in
table 5.

Table -5
EWS (Early Warning System) Variables*
Category Variable Expected Sign Possible measures
Bank Capital adequacy - Reserve control and capital injections
Bank FX loans share + No
Bank Credit growth + No
Bank Funding concentration + No
Macro Oil price growth Compensation by other sector shifts
Macro FX depreciation + No
Macro Inflation + No
Macro GDP growth B Increased FDI inflow and import substitute
production development

*Compiled from sources [9, 10, 11]

First, CAMELS indicators are predominantly backward looking, relying on historical financial
statements that fail to anticipate rapid risk accumulation. Second, the framework largely ignores macro-
financial linkages, leaving banks’ vulnerability to economic shocks insufficiently captured. Third, key
qualitative dimensions—such as governance effectiveness, risk culture and operational resilience—are
inadequately represented or subjectively assessed. Finally, CAMELS produces ordinal scores rather than
probabilistic risk measures, limiting its usefulness for early warning and policy intervention.

Empirical studies consistently show that CAMELS-based indicators perform poorly in predicting
banking distress when compared to stress-test results or econometric early warning models. According to
table 6 modern frameworks applied internationally has advantages for all dimensions.

Table — 6

Conceptual Comparison: CAMELS vs. Modern Frameworks*

Dimension

CAMELS Framework

Modern Framework (Stress Testing +
EWS)

Time orientation

Backward-looking

Forward-looking

Risk coverage

Bank-specific

Bank-specific + macro-systemic

Macro shocks Not explicit Oil, FX, inflation, GDP shocks
Output Ordinal score Probability of distress

Policy usability Limited High

Crisis prediction Weak Strong

Application Level in Kazakhstan Strong Weak

International application Level Weak Strong

*Compiled from sources [9, 10, 11]

The lack of forward vision is the main disadvantage of the CAMELS framework. In the case of
Kazakhstan, the modern framework will be applied for Bank-level diagnostics, systemic risk detection, FX
risk assessment, oil shock sensitivity, early warning, predictive Analysis, usage of Machine learning and
Al. Overall, Table 7 shows the limitations of the CAMELS Model.
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Table -7
Overall Evaluation of CAMELS and proposed framework*
Criterion CAMELS Modern Framework
Bank-level diagnostics v Based on CAMELS + Includes CAMELS and others
components
Systemic risk detection X No evidence + Applied
FX risk assessment X No evidence + Applied
Oil shock sensitivity X No evidence v Applied
Early warning X No evidence + Applied
Predictive Analysis X No evidence + Applied
Usage of Machine learning and Al X No evidence +/ Fully applied

*Compiled from sources [9, 10, 11]

This divergence provides strong empirical justification for replacing CAMELS with a macro-
integrated, stress-based, probabilistic framework. Kazakhstan Deposit Insurance Fund applies for
management indicator ratings of Moody’s, S&P, and Fitch. As other criteria play a role in the change of
top management. According to data provided by Kazakhstan Deposit Insurance Fund, Halykbank, Kaspi
Bank, Forte bank, Citi Bank and Altyn Bank (Subsidiary of China Citic Bank Corporation Ltd) are the most
highly ranked bank ratings in Kazakhstan.

To conclude, the key conclusion from Comparative Analysis is that while CAMELS suggests formal
stability of Kazakhstan’s banking system, modern frameworks reveal significant latent vulnerabilities
related to oil price dependence, exchange-rate risk, dollarization, and pro-cyclicality.

It is important to highlight that the main advantage of the CAMELS Model is the involvement of
guantitative and qualitative indicators, as mentioned. The applications of qualitative indicators, such as
management instability and ranking of international rating agencies, are key indicators for risk assessment.
Despite these advantages, time shows the prevalence of drawbacks that need some moderation for bank
regulation in Kazakhstan.

Modern supervisory approaches highlight risk identification, governance quality, and capital and
liquidity adequacy under stress. These frameworks assess banks through interconnected risk blocks - credit,
market, operational, liquidity, and strategic risk supported by internal capital and liquidity adequacy
assessments. Unlike CAMELS, risk-based supervision integrates judgment with quantitative stress
evidence.

From this point of view, stress testing has become a cornerstone of post-crisis regulation. Scenario-
based stress tests link macroeconomic shocks to bank balance sheets, income statements, and capital ratios.
This approach transforms static indicators into dynamic resilience measures, enabling supervisors to
evaluate loss-absorbing capacity and policy responses.

Nowadays, econometric and machine learning—based early warning systems represent a substantial
methodological advance over CAMELS. Logit, probit, survival models, and tree-based machine learning
algorithms estimate the probability of distress rather than assigning descriptive scores. These models
consistently outperform CAMELS in predictive accuracy and allow formal hypothesis testing. Where data
permit, market-based measures such as distance-to-default and equity volatility provide forward-looking
signals of bank risk. These indicators complement accounting data by incorporating investor expectations
and real-time information.

Conclusion. This study proposes a hybrid replacement architecture that retains the informational
content of CAMELS while embedding it within a modern analytical structure. CAMELS’ variables are
treated as explanatory features rather than final scores and are augmented with macroeconomic indicators,
stress-test outputs, and governance proxies. The dependent variable characterizes a distress or vulnerability
event, allowing estimation through probabilistic models.

In overall, such a framework offers three advantages:

1. Forward-looking assessment through scenario analysis and probability estimation.

2. Policy relevance via stress-based capital and liquidity outcomes.

3. Empirical rigor through model validation and robustness testing.

Meanwhile replacing CAMELS with integrated, risk-based frameworks improves both academic
analysis and supervisory decision-making in Kazakhstan where macroeconomic volatility is high, stress
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testing and EWS models provide particularly strong value added. The gain is obvious for all sides.
Policymakers benefit from early signals, while researchers gain access to statistically testable and
internationally comparable methodologies.

Therefore, CAMELS remains a useful descriptive tool but is no longer sufficient as a primary
framework for bank soundness assessment.

This paper demonstrates that modern banking systems require forward-looking, risk-sensitive, and
macro-integrated models. By replacing CAMELS with a hybrid framework combining risk-based
supervision, stress testing, and early warning systems, regulators and researchers can significantly enhance
the accuracy and relevance of bank stability assessment.

In Kazakhstan, where banking stability highly depends on oil prices and exchange-rate movements,
CAMELS is no longer sufficient as a primary assessment framework. Moreover, a modern approach
integrating risk-based supervision, stress testing, and early warning systems provides superior predictive
power and policy relevance.
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LnusicoB JI.K., AmpanunoBa b.b., Cor6aeBa /I.C., UcadaeBa C.b.

CAMELS MOJEJIIHEH TBICKAPbI BAHKTEP/JIH TYPAKTBIJIBIFbIH BAFAJIAY JIBIH
3AMAHAYH HET'T3/IEPI

AHaaTna

CAMELS KypbUIBIMBI y3aK YakKbIT OOMBI KalMTaJIbIH JKETKUIIKTUIIr, aKTHBTEp carachl, Oackapy, TaObIc,
OTIMJILTIK J)KOHE HAPBIKTHIK TOYEKEITe Ce31MTaNABIK CUAKTHI OyXTalTepiIiK eCEeNKe Heri3/1eJIreH KOPCETKIIITEP apKbLIbl
OaHKTEep/iH TYPaKTHUIBIFBIH OaranayablH 3TaJlOH/ABIK KYpajlbl peTiHae KbI3MeT eTin kenei. O cabICThIpMaIbl TYpIe
TYPaKThl KapXKbUIBIK OpTaJa THIMIl OOJFaHIBIKTaH, MaKPOIKOHOMMKAIBIK KYOBUIMAJbUIBIK, BaJIOTa OaraMbIHBIH
TOYEKeJI )KOHE CBIPTKBI COKKBbUIAP/IBIH KYIITI OepilyiMeH CHIaTTaJaThlH AaMBII Kelle J)KaTKaH, pecypcrapra Tayemi
skoHomuKkanap ymid CAMELS KypeUIBIMBIHBIH KETKUTIKCI3 eKeHAiri monenaenai. Kasipri 3aMaHFbl 3KOIOTHSIBIK
JKoHE TeXHOJOTHIIBIK o3repicrep CAMELS KYpBITBIMBIH 03BIK KYpalIapMeH ayBICTHIPYFa OKeIe/Ii.

Kazakctan MyHaii GarachIHBIH ayBITKYbl, BAIIOTAHBIH KYHCBI3JaHYbl, HHOIALMSHBIH KYOBUIMAIBIIBIFBI KOHE
JOJIapaaHybl OaHK CEKTOPBIHBIH TYPAKTBIIBIFBIH MaHBI3ABI TYPIAC KaJIbINITACTHIPATHIH MapaJurMalIbIK >KaFJaibl
oinmipeni. [ereamen, CAMELS onmi ne 6aHKTiK Kagaraiay jKOHE ToyeKelaepAi KaMTaMmachl3 €Ty YIIiH HeTi3ri
ToyeKemnaepai Oaranmay KYpBUIBIMBI OONBIN Kanma Oepexmi. KazakcTaHIBIK MEMO3UTTEpAl CaKTaHIBIPY KOPHI OaHK
PEUTHHTICIHIH HETI3T1 KYPBUIBIMBI PETIHIE KOJIaHbLIA/IbI.

Byn 3eprrey KasakcraHHbIH OaHK JKyHeciHAErT MaKpoNpyASHIHAILIBIK PETTEY Il 3epTTey YIIIH CanajblK KoHE
casicaTKa OarbITTaiFaH dnicHamMaHbl Konganaabsl. Ocel opaiina CAMELS kypeutsiMbie Kazakcrannarsl OaHKTEpIiH
TYPaKTBUIBIFBIH OoOJalllakKa OarbITTalfaH, MaKpOMHTErpalysiaHFaH OaralayMeH ajlMacThIpy YLIIH Kemn KaOaTThl
OMITUPUKAIBIK 9JicHamMaHbl KonjaHaael. CojaH KeiiH ToyeKkelire Heri3JenreH Kajaranay KarFuIaTTapblH,
MaKpOMPyACHIMAJIBIK CTPECC-TECTIICY/Il )KOHE BIKTUMAJIBIK EpTEe eCKepTy XKyhenepin Oipiktipy apkeuisl CAMELS
Kytecine Kazakcranra ToH Oanama o3ipieHe .

By zeprreynin makcatet CAMELS mmekreynepin ChlHE Oaranay »oHE TOyeKelre HeTi3[eNTeH KaJaraiaysl,
CTpECC-TeCTIICYAl KOHE MepeKTepre HETI3NEeNTeH epTe eCKepTy MOJIeNbAepiH OipiKTipeTiH HWHTerpaldsIaHFaH
ayBICTBIPY KYPBUIBIMBIH YCHIHY. DKOHOMETPHKA MEH MAaIIMHAJIBIK OKBITYIAFbl COHFBI Ka/laranay TaxipuOenepi MeH
JKETICTIKTEPiH CHHTE3/IEY apKbUIBI Makaia OOIDKaMIBIK KYIITi, CasicaTTBIH ©3CKTUIITIH XKOHE HaFlaphbICTaH KeHiHT1
peTTeyIIi CTaHAapTTAPMEH COUKECTIKTI )KaKcapTaThIH MOIYJBAIK OaFayay apXUTEKTYpachlH d3ipieini. ¥ ChIHBUFaH
Toci1 OaHK TYPaKTBUIBIFBIH Oarajiayibl KaHFBIPTYFa THIPHICATBIH PETTEYLIIep, 3ePTTEYIIIep JKOHE cascaTKepiep
YILiH ceHiMai Oanama YChIHa/IbL.

HasbsicoB 1.K., AmpanunoBa B.b., Caroaesa /I.C., UcabaeBa C.b.

COBPEMEHHBIE ITOJIXO/Ibl K OIEHKE ®UHAHCOBOM YCTOMYUBOCTH BAHKOB 3A
MNPEJEJAMM MOJEJHU CAMELS

AHHOTALUA

Cucrema CAMELS nonroe Bpemst City>Kuiia 3TaJOHHBIM HHCTPYMEHTOM JUISl OL[EHKH YCTOIYMBOCTH OAHKOB Ha
OCHOBe OyXrajJTepckMx IMOKaszaTejeld JIOCTaTOYHOCTH KaluTala, KadecTBa aKTHBOB, YIPaBJIEHHs, NPHObUIY,
JIMKBHIHOCTH Y YyBCTBUTEIBHOCTH K PHIHOYHOMY PUCKY. XOTs OHA IOKa3aia CBOK 3P PEeKTHBHOCTh B OTHOCUTEIBHO
cTabuibHbIX (uHaHCOBBIX ycnoBusix, CAMELS craHoButTcs Bce MeHee 3(QQEKTUBHOI i pa3BHBAIOIIMXCS,
PeCcypco3aBUCUMBIX 3KOHOMUK, XapaKTepU3YIOMUXCS MAKPOIKOHOMHUUECKOH BOJATUIHHOCTHIO, BAIFOTHBIM PHCKOM
U CUJIBHBIM BHEIIIHUM IIIOKOBBIM Bo3zelcTBHeM. COBpeMEHHbIE M3MEHEHHS B OKPYJKaroIlei cpese M TeXHOJOTHIX
npuBoAT K 3ameHe cucteMbl CAMELS Gonee coBepieHHBIMU HHCTPYMEHTAMH.

Kazaxcran npezacrasisier co00# IoKa3aTenbHbII IPIMEp, B KOTOPOM KoyleOaHHs 1IeH Ha He(Th, AeBaIbBAIMS
BAJIIOTHI, BOJIATHIIBHOCTh MHGUIALMK U 0JUIAPU3alHsl KPUTHUECKH BIMSAIOT Ha CTA0OMIBHOCTH OAHKOBCKOTO CEKTOpA.
Tem ne menee, CAMELS no-npexHeMy ocTaeTcst OCHOBHOM CHCTEMOW OLIEHKH PUCKOB JUIsi OAHKOBCKOTO HAJ30pa U
obecrieuennst puckoB. PoHA cTpaxoBaHus Jeno3uToB KasaxcraHa MCHoNb3yeTcsl B Ka4eCTBE OCHOBHOM CHCTEMBI
pedTHHroBaHMs OAHKOB.

B nanHOM mCClieOBaHMM NPUMEHSETCS KadeCTBEHHAS M MOJUTUYECKH OPHEHTHUPOBAHHAS METOHOJOTHS IO
M3yYEHHUIO MAaKpONPYICHINAIBHOTO PEeTryIUpoBaHns OaHKOBCKOH cuctembl Kazaxcrana. B manHOM mccnenoBaHuM
HCIIONB3YEeTCSI MHOTOYPOBHEBAs SMIHMPHUECKass MeTOoNorus, 3aMeHstomas cTpykrypy CAMELS nmepcrnektuBHON
MaKpO’KOHOMHYECKH HMHTETPHUPOBAHHOW OIICHKOH (MHAHCOBOW ycToitumBocTH OankoB B Kaszaxcrame. [lanee
pa3pabatbiBaercs cnennduanas g Kasaxcrana anerepratuBa cucreme CAMELS nytem uHTerpanuy npuHIUIOB
Ha/30pa, OCHOBAHHBIX Ha OLIEHKE PUCKOB, MAKPONPYAECHIUAIBLHOIO CTPECC-TECTUPOBAHUS U BEPOSITHOCTHBIX CUCTEM
PaHHEro NperynpeKIeHNUs.

285



Ka3zak 5K0HOMHKA, Kap:KbI jK9HE XaJIbIKapaJibiK cayna yHusepceuterinin JKAPIIBICHI, 2026 — Nel (62)

Lens pmaHHOTO wMccnenoBaHWst - KpuUTHUeckH oueHuTs orpanndyenuss CAMELS u  mpennoxuth
MHTETPUPOBAHHYIO aJIbTCPHATUBHYIO CTPYKTYpPYy, COUYETAIOIIyI0 B cebc Haa30p Ha OCHOBE PHCKOB, CTpECC-
TECTUPOBAHNE W MOJENM PAHHETO MNpEAyNpPEkKICHHS, OCHOBAHHBIE Ha JaHHBIX. IlyTeM cHHTE3a COBPEMEHHBIX
METOJIOB HaA30pa M AOCTIDKEHWH B SKOHOMETPHKE M MAaIIMHHOM OOydYeHHH B CTaThe pa3paboTaHa MOIyIbHas
apXUTEKTypa OLICHKHU, KOTOPas MOBBIIIAET TOYHOCTH MPOTHO3UPOBAHUS, aKTYaJIbHOCTH AJISI TIOJINTUKN U COOTBETCTBHE
MOCTKPU3UCHBIM HOPMATHUBHBIM CTaHIapTaM.

IIpennoxeHHBI MOAXO0J TMPEACTaBIsAET COOOM HAAEKHYIO albTEPHATHBY [UIS PETYIHPYIOIINX OPraHOB,
uccienoBaTesel u IOJIMTHKOB, CTPEMSIINXCS] MOJICPHU3UPOBATh OLICHKY CTa0MIBHOCTH OaHKOB.
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