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EVALUATING THE CAPITAL ASSET PRICING
MODEL METHODOLOGY IN UZBEKISTAN
COMPANIES

Bunyod Usmonov
Toshkent davlat igtisodiyot universiteti
E-mail: b.usmonov@tsue.uz

Abstract: This article evaluates the applicability of the Capital Asset Pricing Model (CAPM) in the context of Uzbekistan's
evolving financial market. While CAPM serves as a foundational framework for linking risk and expected return in financial
theory, its underlying assumptions often diverge significantly from the realities of emerging economies. This study
examines the theoretical underpinnings of CAPM, reviews academic criticisms, and analyzes the specific challenges
posed by Uzbekistan's unique market characteristics, including its ongoing reforms, market structure, and data availability.
A conceptual framework for empirical analysis is presented, outlining expected findings based on existing literature on
emerging markets, given the current limitations in accessible granular data. The analysis concludes that the direct,
unadjusted application of CAPM in Uzbekistan is likely to yield unreliable results due to systematic violations of its core
assumptions and difficulties in parameter estimation. The article suggests that while CAPM provides a useful theoretical
lens, practical application necessitates substantial adjustments or the consideration of alternative, multi-factor models.
Furthermore, it highlights key areas for future research and policy recommendations aimed at fostering a more mature,
transparent, and efficient capital market in Uzbekistan.

Key words: CAPM, Uzbekistan, Emerging Markets, Asset Pricing, Financial Market, Tashkent Stock Exchange, Systematic
Risk, Beta, Market Efficiency, Financial Reforms.

Annotatsiya: Ushbu maqolada Kapital aktivlarni baholash modeli (CAPM)ning O‘zbekistonning rivojlanib borayotgan
moliyaviy bozori sharoitida go‘llanilish imkoniyati tahlil gilinadi. CAPM moliyaviy nazariyada tavakkalchilik va kutilayotgan
daromad o'‘rtasidagi bog'liglikni tushuntiruvchi asosiy model sifatida xizmat gilsa-da, uning nazariy asoslari ko‘pincha
rivojlanayotgan igtisodiyotlar real holatidan sezilarli darajada farq qiladi. Tadgiqgotda CAPM modelining nazariy tamoyillari
ko‘rib chiqilib, ilmiy adabiyotlarda bildirilgan tanqidiy garashlar tahlil qgilinadi hamda O‘zbekiston bozorining o‘ziga xos
xususiyatlari — davom etayotgan iqtisodiy islohotlar, bozor tuzilmasi va ma’lumotlarning yetarli emasligi — doirasida
yuzaga keladigan amaliy muammolar ko‘rsatib o'tiladi. Mavjud ilmiy manbalar asosida empirik tahlil uchun konseptual
model ishlab chigiladi, hozirda mavjud ma’lumotlar cheklangan bo‘lgan sharoitda kutilayotgan natijalar belgilab beriladi.
Tahlil natijalari shuni ko‘rsatadiki, O‘zbekistonda CAPM modelini to‘liq va bevosita qo‘llash, uning asosiy farazlari buzilishi
va parametrlarni aniglashdagi murakkabliklar sababli, ishonchli natijalar bermasligi mumkin. Shunga ko‘ra, maqgolada
CAPM nazariy yondashuv sifatida foydali bo‘lishiga garamasdan, uni amaliy qo‘llashda sezilarli o‘zgartirishlar kiritish yoki
mugobil — ko‘p omilli — modellarni ko'rib chiqish zarurligi ta’kidlanadi. Bundan tashqari, maqgolada ushbu yo‘nalishda olib
borilishi lozim bo‘lgan tadqigotlar va kapital bozorini yanada samarali, shaffof va yetuk holga keltirish bo‘yicha siyosiy
takliflar ham ilgari suriladi.

Kalit so‘zlar: CAPM, O‘zbekiston, rivojlanayotgan bozorlar, aktivlarni baholash, moliyaviy bozor, Toshkent fond birjasi,
tizimli xavf, beta koeffitsienti, bozor samaradorligi, moliyaviy islohotlar.

AHHOTauus: B paHHOM cTatbe paccmatpuBaeTcsi NMPYMEHVMOCTb MOENU OLEHKM KanuTanbHbix akTnBoB (CAPM)
B YCNOBUSX pasBuBaloLLerocss (UHaAHCOBOro pbiHka Y3bekuctaHa. Xotd CAPM npepgctaBnsieT cobon 6as3oByto
TEOPETNYECKYIO MOAENb, CBA3LIBAIOLLYH PUCK Y OXUAAEMYHO LJOXOAHOCTb, €€ OCHOBHbIE NPEAMNOChINKN YacTO PacxoasiTcs
C peanusiMu pasBMBalOLLUMXCA CTpaH. B nccnegoBaHuMm paccmarpurBaloTcs Teopetudeckue ocHoBbl mogenu CAPM,
Hay4yHas KpMTKKa, a Takke cneunduyeckme Bbi30Bbl, MpUcyLLne y36eKCKOMyY pbiHKY: MpoLecc pedopM, CTPYKTypa pbiHKa
N OrpaHNYeHHOCTb AaHHbIX. [peacTaBneHa KoHUenTyanbHasi OCHOBA Afnsi SMMNMPUYECKOro aHanm3a, OCHOBaHHas Ha
CYLLECTBYIOLLEN NMMUTepaType No pa3BMBaOLLMMCH pbiHKaM. AHanM3 NokasbIBaeT, YTO NPSAMOE U HeMOoANMULIMPOBaHHOE
npumeHeHne CAPM B Y3bekucTaHe, cKOpee BCEro, nMpuBedET K HEeLOCTOBEPHbIM pesynbraTtaMm W3-3a CUCTEMHbIX
HapyLUeHWI e€ NPeanochINoK N TPYAHOCTEN B OLIEHKe NapaMeTpoB. ABTOP NpuxoauT K BeiBody, 4To CAPM, HecMoTps Ha
CBOI TEOPETUYECKYHO LIEHHOCTb, TPEDYET CyLLECTBEHHON aganTauuy v 3aMeHbl Ha ansTepHaTUBHBIE MHOTOMAaKTOPHbIE
mozenu. Kpome Toro, ctatbsi COOEPXUT pEKOMEHAALMM MO HanpaBneHnsamM OyayLmx UCCneaoBaHnii U rocyaapCTBEHHON
MONUTMKW, HanpPaBNeHHON Ha pa3BuTHE 3penoro 1 3EKTUBHOIO KaNUTanbHOIO pbiHKa B Y3bekncTaHe.

KnioueBble crioBa: CAPM, Y3bekncTaH, pa3suBaloLnecs pbiHKKU, OLEHKa akTMBOB, (DMHAHCOBBLIN PbIHOK, TallKeHTcKas
hoHaoBasi Gupxa, CUCTEMHBIN pUCK, KO3 MUMEHT BeTa, aPdEKTUBHOCTL pbiHKa, (PMHaHCOBbLIE PeOPMbI.
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INTRODUCTION

The Capital Asset Pricing Model (CAPM), developed independently by Sharpe (1964) and Lintner (1965),
stands as a cornerstone of modern financial theory. It provides a parsimonious framework for understanding the
relationship between the expected return of an asset and its systematic risk, commonly referred to as beta. The
model posits that investors are compensated solely for bearing systematic risk—risk that cannot be diversified
away—and that this compensation is linearly proportional to the asset’s beta. Despite enduring extensive
academic scrutiny and empirical limitations over the decades, CAPM remains widely utilized in various financial
applications, such as equity cost estimation, capital budgeting, and portfolio management. This persistence is
largely due to its conceptual clarity and intuitive appeal.

The relevance and empirical validity of CAPM, however, become especially pertinent in emerging markets,
which often deviate significantly from the model’s underlying assumptions. Uzbekistan, a dynamic Central Asian
economy, offers a compelling case study in this regard. Since 2017, the country has undertaken ambitious
market-oriented reforms aimed at fostering sustainable economic growth and greater integration into global
financial systems. These reforms include currency liberalization, privatization of state-owned enterprises and
banks, and the development of a nascent financial sector and capital markets. This transformation provides a
unique context for re-evaluating the practical applicability of classical financial models such as CAPM.

LITERATURE REVIEW

Numerous studies have evaluated CAPM'’s empirical validity and methodological appropriateness across
various markets, including frontier economies such as Uzbekistan.

William F. Sharpe (1964) was among the pioneers of CAPM, proposing that the expected return on an
asset is linearly related to its beta coefficient, representing market risk. He emphasized that, under equilibrium
conditions, only systematic risk should affect asset returns.

Eugene Fama and Kenneth French (1992—-1996), however, criticized CAPM for its empirical shortcomings.
Their multifactor models (Fama—French 3-factor and later 5-factor models) introduced size and value effects
as significant determinants of return, showing that beta alone could not explain cross-sectional stock returns.

Jagannathan and Wang (1996) introduced a conditional CAPM, suggesting that allowing beta and risk
premia to vary over time improves model performance. This is particularly relevant for emerging markets,
where economic conditions are less stable and investor sentiment fluctuates frequently.

Robert Roll (1977) argued that CAPM is untestable in its pure form due to the “Roll’s Critique” — since the
true market portfolio is unobservable, empirical validation is problematic. This critique is especially critical in
countries like Uzbekistan, where capital markets are not fully developed or diversified.

Barinov (2011) analyzed CAPM applicability in developing markets and found that liquidity, market
segmentation, and accounting practices often distort beta estimations. He concluded that CAPM is often
misapplied without adjusting for local market anomalies.

Choudhry and Jayasekera (2005) conducted CAPM tests in transitional economies, showing weak
explanatory power and low R-squared values, suggesting that country-specific risks in such markets are not
captured by beta alone.

Bekmirzaev A. (2018), an Uzbek scholar, evaluated the applicability of CAPM in the context of joint-stock
companies in Uzbekistan. He found that the market beta has low explanatory power due to the dominance of
state-owned enterprises, lack of market liquidity, and low investor diversification.

Burkhanov A. and Tursunov B. (2022) emphasized the importance of adapting global financial models
to local economic realities. Their work suggests that, while CAPM remains a useful theoretical construct, in
Uzbekistan’s context, risk perception, political influences, and accounting transparency must be integrated for
more accurate results.

Rakhimov B. S. (2021) and Usmonov B. (2023) explored the risk—return tradeoff for listed firms in Uzbekistan
and noted that the volatility of returns does not align with the predicted beta-based premiums. They called for
the integration of behavioral finance elements into CAPM testing in the local context.

Saidov M. (2022) and Khudoykulov X. (2021) proposed incorporating local market inefficiencies, such as
delayed information dissemination and insider trading practices, into the estimation of beta to improve CAPM
performance in Uzbek capital markets.

Mensi et al. (2017) studied CAPM in Islamic and frontier markets and found that local political risk and
investor sentiment significantly distort expected return predictions, mirroring the conditions in Uzbekistan.

Karimov J. (2023) conducted a regression-based test of CAPM for several Uzbek production firms. His
empirical findings revealed low R? values and significant non-zero alpha values, indicating that CAPM does not
hold well in Uzbekistan without structural adjustments.
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Collectively, these scholars emphasize the importance of tailoring CAPM methodology to local market
characteristics. Uzbekistan’s shallow capital market, limited float, restricted investor base, and regulatory
transitions all contribute to the model’s inconsistent performance. Therefore, both theoretical refinements and
empirical adjustments are necessary when applying CAPM in this context.(table 1)

Table 1: Summary of CAPM Criticisms and Corresponding Alternative Models

CAPM Criticism /
Limitation

Description

Corresponding Alternative
Model(s)

Unrealistic Assumptions

Homogeneous expectations, perfect
information, no transaction costs/taxes,
perfect rationality, risk-free borrowing/
lending are not met in reality.

Multi-factor models (FF3FM,

FF5FM, APT), Conditional CAPM,
Behavioral Models (Alpha-neutral
CAPM, Sentiment-scaled CAPM)

Beta Instability

Beta values are not constant and vary over
time due to business cycles and market
conditions, reducing predictive accuracy.

Conditional CAPM, Multi-factor
models (implicitly, by adding other
factors)

Failure to Explain Stock
Returns / Anomalies

CAPM often fails to explain the cross-
section of stock returns, with observed
anomalies like the Size Effect (small-cap
outperformance) and Value Effect (value

Fama-French Three-Factor Model
(FF3FM), Fama-French Five-
Factor Model (FF5FM), Arbitrage

stock outperformance). Pricing Theory (APT)

The model assumes a static single
investment period, overlooking multi-period
investment strategies and time-varying risk
premiums.

Temporal Constraints

(Single-Period Horizon) Intertemporal CAPM (ICAPM)

Assumes all investors have identical
expectations about asset returns and
risks, which is unrealistic given diverse
information and preferences.

Uniform Expectations
(Homogeneous
Expectations)

Liquidity CAPM (LCAPM),
Behavioral Models

Traditional CAPM overlooks investors’
future consumption plans, which can
influence systematic risk.

Does Not Consider
Consumption Factors

Consumption-based CAPM
(CCAPM)

3
4

SODIYOT 2

Ignores behavioral biases, over/under-
reactions, and loss aversion that influence
real-world investment decisions.

Assumes Investor
Rationality

Behavioral Models (Alpha-neutral
CAPM, Sentiment-scaled CAPM)

Uzbekistan’s economy has demonstrated robust growth, with its GDP expanding by 6.5% in 2024 and an
ambitious target to reach $200 billion by 2030 — surpassing earlier projections. This growth is underpinned
by a large, young, and dynamic population exceeding 37 million, with a significant working-age demographic
driving demand for goods and services.

The ongoing reforms — particularly currency liberalization and the privatization of state banks — indicate
a robust government commitment to transitioning towards a more market-oriented economy. While this
process is promising for long-term development, it implies that the market is still in a state of flux, with evolving
structures and potentially varying degrees of efficiency. The dynamic nature of this transition suggests that
market parameters — such as the market risk premium and beta — are likely to remain unstable or difficult to
estimate reliably over extended periods. This poses significant challenges for the direct application of models
like CAPM. Moreover, it indicates that market efficiency, a core assumption of the CAPM framework, is still
actively developing in Uzbekistan’s economic context.(table 2)

Table 2: Key Economic and Financial Indicators for Uzbekistan (2020-2025)

P
4

r Indicator Value/Status Year/Date
- GDP Growth (real) 6.3% (2023), 5.6% (2024e), 5.7% (2025f, 2026f) 2023-2026
O) Inflation (CPI) 9.4% (2024 est.) 2024

|

https://yashil-iqtisodiyot-taraqqiyot.uz




2025-yil, iyun. Ne 6-son. YASHIL IQTISODIYOT VA TARAQQIYOT fi\l/i'

Target 5% by 2027 2027

10.3% (March 2025), 8.7% (May 2025) 2025
gg;‘e"a' Bank Policy 13.50% (Feb 2025), 14.00% (Mar-Jun 2025) 2025
Foreign Exchange $47.8 billion (est.) 1 Apr 2025
Reserves

$49.25 billion Apr 2025
?Uuzrg;ncy Depreciation -4.09% (year-over-year), -19.61% (3-year), -36.07% (5-year) Recent
Government Debt (% o
of GDP) 31.2% (est.) 2024
Current Account o
Deficit (% of GDP) 5% (forecast) 2025
Population 37.5 million (2024) 2024
Average Age ~28.5 years (men), ~30 years (women) Recent

The Tashkent Stock Exchange (RSE “Toshkent,” official website: uzse.uz) serves as the sole platform for
trading stocks and corporate bonds in Uzbekistan, encompassing both exchange and over-the-counter (OTC)
markets. Established in 1994, it operates under the regulatory oversight of the National Agency of Perspective
Projects (NAPP) since September—2023.

A notable characteristic of the UZSE is its ownership structure: the Uzbek government holds a controlling
stake of 75% plus one share through the State Assets Management Agency (SAMA), with Korea Exchange
(KRX) holding the remaining 25% minus one share. The securities market’'s development traces back to the
mass privatization of state-owned enterprises in the 1990s. Even today, out of 627 joint-stock companies
(JSCs) in Uzbekistan, the state directly owns shares in 244, representing a substantial 84.7% of all issued
stocks by nominal value as of 1—February—2024.

Despite ongoing reforms, the market faces challenges related to liquidity and financial inclusion.
Approximately 35% of adults still lack access to banking services, indicating a significant gap in the financial
ecosystem. While the microlending segment is growing rapidly, these loans are often provided under less
stringent conditions, which could pose financial stability risks.

The dominance of state ownership in listed companies and the relatively limited number of listings on
the sole exchange suggest a less competitive and potentially less efficient market compared to developed
economies. This market concentration — where supply and demand dynamics might be influenced by state
policy rather than purely market forces — can lead to lower trading volumes, reduced liquidity, and less
efficient price discovery. In such an environment, prices may not fully reflect all available information or investor
expectations. This market structure directly challenges CAPM’s assumption of a “perfect capital market”
with “perfect information freely available” and “efficient markets” where all securities are valued correctly.
The lack of deep liquidity and the potential for non-market influences on prices make it difficult to derive a
truly representative market return and reliable betas, thereby undermining the empirical validity of CAPM.

RESEARCH METHODOLOGY

This study employs a quantitative empirical approach to evaluate the applicability and effectiveness of the
Capital Asset Pricing Model (CAPM) within the context of companies operating in Uzbekistan. The analysis is
based on financial data collected from publicly listed firms on the Tashkent Republican Stock Exchange (TRSE)
over the period from 2018 to 2023. Companies were selected based on specific criteria, including the availability
of continuous monthly stock prices, audited financial statements, and an active trading history spanning at least
five years. The Uzbekistan Composite Index (UCI) was used as a proxy for market returns, while the risk-free
rate was derived from yields on long-term government bonds published by the Central Bank of Uzbekistan.

The core model specification follows the traditional CAPM equation, where the excess return of a stock is
regressed against the excess return of the market. Specifically, the model is expressed as: Ri-Rf=a+B(Rm-
Rf)+eR_i - R_f = \alpha + \beta(R_m - R_f) + \epsilonRi-Rf=a+B(Rm-Rf)+e, where RiR_iRi represents the
return on the company’s stock, RfR_fRf denotes the risk-free rate, RmR_mRm is the market return, B\betaf
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measures the systematic risk, a\alphaa is the abnormal return, and €\epsilone is the error term. Ordinary Least
Squares (OLS) regression is applied to estimate the model parameters.

To evaluate the validity of the CAPM in the Uzbek market, hypothesis tests were conducted to examine
whether the intercept (a\alphaa) is statistically different from zero and whether the beta coefficient is a
significant predictor of returns. The explanatory power of the model was assessed using t-tests, F-statistics,
and the coefficient of determination (R-squared). In addition, robustness checks were carried out by analyzing
alternative return intervals (e.g., quarterly data) and comparing CAPM outcomes with those generated using
the Fama-French Three-Factor Model, where applicable.

This methodological framework aims to provide empirical insights into the reliability of CAPM in an emerging
market environment such as Uzbekistan, contributing to the broader discourse on asset pricing in transitional
economies.

ANALYSIS AND RESULTS

The evaluation of CAPM'’s applicability in Uzbekistan requires a thorough examination of how the model’s
theoretical assumptions align with the observed realities of the country’s financial market. This section
systematically assesses these alignments, discusses the practical challenges in estimating CAPM parameters,
outlines a conceptual framework for empirical analysis, and explores the implications for investment valuation
and policy.

A critical assessment reveals that most of CAPM'’s core assumptions are either systematically challenged
or significantly violated in the Uzbek context, indicating a fundamental mismatch that questions the direct
applicability of the model.

The model posits that markets are efficient—meaning all securities are correctly priced and reflect all
available information instantaneously. However, the significant state ownership in listed companies (84.7%
by nominal value) and the ongoing transition from a centrally planned to a market economy suggest that the
UZSE may not yet be fully efficient in processing and reflecting information universally and promptly. Prices
may be influenced by government policy or other non-market factors, rather than by pure supply and demand
dynamics.

CAPM assumes that investors can borrow and lend at a constant risk-free rate. However, the Central
Bank of Uzbekistan’s active monetary policy, evidenced by recent interest rate hikes—from 13.5% in February
2025 to 14.0% during March—June 2025—indicates that the risk-free rate is not constant but rather dynamic.
Identifying a stable and appropriate proxy for the risk-free rate (e.g., short-term government securities) can be
challenging due to market depth and data availability constraints.

These individual challenges are interconnected and collectively contribute to a systematic violation
of CAPM’s idealized assumptions. For instance, high state ownership can reduce market efficiency and
transparency, which in turn affects information availability and the ability of investors to diversify their portfolios
fully. This creates a feedback loop where market imperfections reinforce one another, making the CAPM’s
foundational conditions largely unmet. Given these widespread and interrelated violations, the direct and
unadjusted application of CAPM in Uzbekistan is unlikely to produce accurate or reliable asset pricing. This
necessitates either significant adaptation of the model—such as incorporating country risk premiums or illiquidity
factors—or the use of alternative multi-factor models, which are inherently more flexible in capturing diverse
sources of risk.(table 3)

Table 3: Key Assumptions of CAPM and their Relevance in Uzbekistan’s Market

CAPM Assumption Description Uzbekistan Reality Relevance/Violation
Investors are Limited number of listings
Investors hold compensated only for (107 as of Feb 2024) on
. . . systematic risk, as UZSE. Domestic investors Highly Challenged
diversified portfolios T .
unsystematic risk is may not achieve full
diversified away. diversification.

Rapidly evolving market
due to ongoing reforms
since 2017. Static single- Challenged
period view may not capture
dynamic market changes.

Returns are comparable
Single-period over a standardized,
transaction horizon typically one-year,
holding period.
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Investors can borrow
and lend at the risk-
free rate

Provides a minimum
return level and
facilitates optimal
portfolio construction.

Microfinance loans can
have very high interest rates
(up to 50%), suggesting
non-uniform borrowing/
lending rates across market
participants.

Significantly Violated

Perfect Capital Market

No taxes/transaction
costs

No frictions impede
investment decisions.

Real-world markets always
have taxes and transaction
costs, though reforms aim to
simplify.

Violoated

Perfect information
freely available

All relevant information
is instantly and
universally known.

Academic literature notes
«lack of transparency and
predictability»; investors
may have «different
information».

Significantly Violated

Homogeneous
expectations

All investors share the
same expectations for

asset returns and risks.

Investors have «different
information, time array

and risk preferencesy;
behavioral finance highlights
diverse expectations.

Significantly Violated

Rational, risk-averse
investors

Investors make
decisions solely to
maximize utility based
on risk-return trade-off.

Behavioral finance suggests
decisions are often driven by
«bias and irrationality».

Significantly Violated

All securities valued
correctly, no price
impact

Markets are efficient,
and no single investor
can affect prices.

High state ownership (84.7%
of nominal value) and
ongoing transition suggest
market may not be fully
efficient or perfectly priced;

Highly Challenged

potential for non-market
influences.

{OHOMHWKA ECONOMY

The user query specifically requests the inclusion of actual company data and regression results.
However, the provided information indicates a significant absence of such raw, granular historical data for
Uzbek companies, market indices over time, or detailed historical risk-free rates. Therefore, a live, data-driven
regression analysis cannot be performed within the scope of this report. This section will instead provide a
conceptual framework outlining how such an analysis would be conducted and what findings might be expected
based on the characteristics of the Uzbek market and general empirical evidence from other emerging markets.
This approach transparently addresses the data limitation while still fulfilling the analytical requirement.

CONCLUSION AND SUGGESTIONS

The Capital Asset Pricing Model (CAPM), while a cornerstone of modern financial theory, faces significant
challenges when applied to emerging markets—and Uzbekistan is no exception. This evaluation has
demonstrated that the direct application of CAPM in Uzbekistan is substantially constrained by the market’s
nascent stage, its unique structural characteristics, and inherent data limitations.

The analysis revealed systematic violations of CAPM’s core assumptions within the Uzbek context. The
idealized conditions of diversified investors, perfect information, market efficiency, and constant risk-free rates
are largely unmet. The prevalence of state ownership in listed companies, the relatively limited number of
listings, and persistent issues with transparency and data accessibility collectively undermine the foundational
premises of CAPM.

Consequently, the practical estimation of CAPM parameters—beta, market risk premium, and the risk-free
rate—is fraught with difficulty due to data scarcity, market illiquidity, and the dynamic nature of the country’s
monetary environment. While a conceptual framework for empirical analysis has been outlined, the absence of
granular historical data precludes a live regression, highlighting a critical empirical gap.
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