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Abstract—Portfolio theory and management play a 

crucial role in modern finance by helping investors make 

rational investment decisions under conditions of risk 

and uncertainty. The primary objective of portfolio 

management is to maximize expected returns while 

minimizing risk through diversification. This paper 

discusses three foundational theories of portfolio 

management: the Markowitz Mean–Variance Model, the 

Efficient Market Hypothesis (EMH), and the Arbitrage 

Pricing Theory (APT). The Markowitz model 

emphasizes diversification and the efficient frontier to 

optimize risk–return trade-offs. The Efficient Market 

Hypothesis explains how information is reflected in asset 

prices and highlights the limitations of consistently 

outperforming the market. The Arbitrage Pricing 

Theory extends asset pricing by incorporating multiple 

systematic risk factors influencing returns. The study 

also highlights practical applications of these theories in 

modern financial markets and discusses their limitations. 

The paper provides a structured understanding of 

portfolio theory relevant for students, academicians, and 

practitioners. 
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I. INTRODUCTION 

 

Investment decisions involve uncertainty due to 

fluctuations in financial markets. Investors aim to 

achieve higher returns while controlling risk, which 

makes portfolio management an essential aspect of 

finance. Portfolio theory provides systematic methods 

to allocate wealth across different financial assets such 

as equities, bonds, and other securities. Instead of 

investing in a single asset, investors combine multiple 

assets to reduce overall risk through diversification. 

Modern portfolio theory began with the pioneering 

work of Harry Markowitz, who introduced a 

quantitative framework to analyse risk and return. 

Later developments such as the Efficient Market 

Hypothesis and Arbitrage Pricing Theory expanded 

the understanding of how markets price assets and 

how risks are rewarded. Together, these theories form 

the backbone of investment analysis and portfolio 

construction. This paper examines these three theories 

in detail and explains their relevance in real-world 

portfolio management. 

 

II. MARKOWITZ MEAN–VARIANCE MODEL 

 

The Markowitz Mean–Variance Model is the 

foundation of modern portfolio theory. It assumes that 

investors are rational and risk-averse, and that they 

make investment decisions based on expected return 

and risk, measured by variance or standard deviation. 

According to the model, the expected return of a 

portfolio is the weighted average of the expected 

returns of individual assets, while portfolio risk 

depends not only on individual asset risk but also on 

the correlation between assets. The key contribution of 

the Markowitz model is the concept of diversification. 

By combining assets that are not perfectly correlated, 

investors can reduce portfolio risk without sacrificing 

expected return. The set of optimal portfolios that offer 

the highest expected return for a given level of risk 

forms the efficient frontier. Any portfolio lying below 

this frontier is considered inefficient. 

The Markowitz model is widely used in practice for 

asset allocation decisions by mutual funds, pension 

funds, and robo-advisors. However, the model has 

limitations. It is highly sensitive to input estimates 
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such as expected returns and covariances, which are 

often difficult to predict accurately. Additionally, the 

model assumes normally distributed returns and stable 

correlations, assumptions that may not hold during 

market crises. 

 

III. EFFICIENT MARKET HYPOTHESIS (EMH) 

 

The Efficient Market Hypothesis states that financial 

markets are informationally efficient, meaning that 

asset prices fully reflect all available information at 

any point in time. As a result, it is not possible to 

consistently earn abnormal returns by using publicly 

available information. EMH was formalized by 

Eugene Fama and is classified into three forms: weak, 

semi-strong, and strong. 

The weak form suggests that past price movements 

cannot be used to predict future prices. The semi-

strong form asserts that all publicly available 

information, such as financial statements and 

economic news, is already incorporated into stock 

prices. The strong form claims that even private or 

insider information is reflected in prices. 

The practical implication of EMH is the popularity of 

passive investment strategies such as index funds and 

exchange-traded funds (ETFs). Many empirical 

studies show that a majority of active fund managers 

fail to outperform market benchmarks over the long 

run. However, EMH has been criticized due to the 

existence of market anomalies, speculative bubbles, 

and behavioral biases, which suggest that markets may 

not always be perfectly efficient. 

 

IV. ARBITRAGE PRICING THEORY (APT) 

 

The Arbitrage Pricing Theory, proposed by Stephen 

Ross, is a multi-factor asset pricing model that 

explains expected returns using several systematic risk 

factors. Unlike the Capital Asset Pricing Model, which 

relies on a single market factor, APT allows multiple 

macroeconomic factors such as inflation, interest 

rates, economic growth, and market risk to influence 

asset returns. APT is based on the principle of no-

arbitrage, which states that there should be no 

opportunity to earn riskless profits through mispricing. 

If such opportunities arise, arbitrage activities by 

investors will correct prices. APT provides flexibility 

in selecting factors and has become the theoretical 

foundation for factor investing strategies. 

Despite its strengths, APT has certain limitations. The 

theory does not specify which factors should be used, 

making factor selection subjective. Additionally, 

estimating factor sensitivities can be complex and 

data-intensive. Nevertheless, APT is widely applied in 

portfolio management, risk analysis, and quantitative 

finance. 

 

V. PRACTICAL APPLICATIONS AND 

LIMITATIONS 

 

In modern financial markets, portfolio theory is 

applied extensively by institutional and individual 

investors. Mean–variance optimization helps in 

strategic asset allocation, EMH supports low-cost 

passive investing, and APT guides factor-based 

investment strategies. Robo-advisors, mutual funds, 

and hedge funds rely on these models to design 

portfolios aligned with investor objectives. 

However, real-world markets are influenced by 

behavioral biases, transaction costs, liquidity 

constraints, and unexpected economic shocks. These 

factors can reduce the effectiveness of theoretical 

models. Therefore, practitioners often combine 

insights from multiple theories and apply practical 

adjustments to improve portfolio performance. 

 

VI. CONCLUSION 

 

Portfolio theory and management provide a structured 

framework for understanding investment decisions 

under risk. The Markowitz model highlights the 

importance of diversification and efficient portfolio 

construction. The Efficient Market Hypothesis 

emphasizes market efficiency and supports passive 

investing approaches. The Arbitrage Pricing Theory 

extends asset pricing by incorporating multiple risk 

factors. Although each theory has limitations, together 

they offer valuable insights for building and managing 

portfolios. Understanding these theories enables 

investors and students to make informed decisions in 

dynamic financial markets. 
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