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Investing in the stock market involves making strategic decisions based on various factors such as
expected returns, risk levels, diversification, and market conditions. When considering a portfolio
consisting of shares from two companies, K and L, understanding the expected returns of each and
how they combine to influence the overall portfolio is crucial. This article aims to explore the
theoretical framework and practical implications of constructing a portfolio with two stocks, analyzing
how their individual expected returns and other parameters impact the overall investment outcome.

Understanding Expected Returns

What Are Expected Returns?

Expected return is a forecasted measure of the profitability of an investment, representing the
average return an investor anticipates over a specified period. It is calculated as the weighted
average of possible returns, considering their probabilities. Mathematically, for discrete outcomes:

\[ \text{Expected Return} (E(R)) = \sum_{i} p_i \times R i\]

where \( p_i\) is the probability of outcome \(i\), and \( R_i\) is the return associated with that
outcome.

In the context of stocks, expected returns are estimated based on historical data, analyst forecasts, or

probabilistic models. While they do not guarantee future performance, they serve as vital inputs in
portfolio optimization.

Expected Returns for Companies Kand L

Suppose the expected returns for stock K and stock L are given as:

-\( E(R_K)\)
-\(E(R_L)\)

These values are typically derived from historical data or forward-looking estimates. They provide a
basis for assessing the attractiveness of each stock when constructing a portfolio.



Constructing a Portfolio with Two Stocks

Portfolio Composition and Weights

A portfolio comprising stocks K and L involves allocating a certain proportion of total investment to
each. Let:

-\( w_K\) be the proportion invested in stock K
-\( w_L\) be the proportion invested in stock L

By definition:
\[wK+wlL=1\]

The weights are chosen based on investor preferences, risk tolerance, and expected returns.

Expected Portfolio Return

The expected return of the portfolio, \( E(R_P) \), is a weighted sum of the individual expected returns:
\[ E(R_P) = w_K\times E(R_K) + w_L \times E(R L) \]

This linear combination allows investors to adjust the portfolio's expected return by changing the
weights.

Risk and Variance in a Two-Stock Portfolio

Measuring Risk: Variance and Standard Deviation

While expected return is a measure of profitability, risk quantifies the uncertainty or variability of
returns. Variance and standard deviation are common measures:

- Variance of the portfolio:
\[ \sigma P"2 = w K~2\sigma K~2 + w_L"2\sigma L™~2 + 2w Kw_L\text{Cov}(R K, R_L)\]

- Standard deviation (volatility):



\[ \sigma_P = \sqgrt{\sigma P"~2} \]
where:

-\(\sigma_K~2\) and \( \sigma_L"2 ) are the variances of stocks K and L
-\(\text{Cov}(R K, R_L)\) is the covariance between the two stocks' returns

Correlation and Its Impact

Correlation coefficient \( \rho \), ranging from -1 to 1, measures the degree of linear relationship
between the stocks:

\[ \text{Cov}(R K, R_L) = \rho \times \sigma_K \times \sigma_L \]
-If\(\rho\) is close to 1, the stocks tend to move together.
-If\(\rho\) is near -1, they tend to move in opposite directions.

-If\(\rho\) is around 0, the stocks are uncorrelated.

The correlation significantly influences diversification benefits. A lower or negative correlation reduces
overall portfolio risk.

Optimizing the Portfolio

Objectives in Portfolio Optimization

Investors aim to maximize expected return for a given level of risk or minimize risk for a desired
expected return. This leads to the concept of the efficient frontier, which illustrates optimal portfolios.

Formulating the Optimization Problem

The typical optimization involves:

- Maximize \( E(R P) =w _KE(R K) +w LE(R L)\)
- Subject to risk constraints, such as:

\[ \text{Minimize } \sigma_P~2 = w_K”2\sigma_K~2 + w_L"2\sigma_L"2 + 2w _Kw_L
\text{Cov}(R_K, R_L)\]

- with the constraints:

\[wK+wlL=1\]
\[ 0 \leq w_K, w_L \leq 1\] (for no short-selling)



Impact of Correlation on Portfolio Risk

Case 1: Perfect Positive Correlation (\( \rho=1))

When the stocks move perfectly together, diversification offers no risk reduction:
\[ \sigma_P = w_K\sigma_K + w_L \sigma_L \]

The risk of the combined portfolio is simply the weighted sum of individual risks.

Case 2: Perfect Negative Correlation (\( \rho=-1))

In ideal scenarios, negative correlation can potentially eliminate risk:
\[ \sigma_P = |w_K\sigma K- w_L\sigma_L|\]

If the weights are chosen so that

\[ w_K\sigma K=w L\sigma L\]

then

\[ \sigma P =01]

resulting in a riskless portfolio, though such perfect negative correlation is rare in practice.

Case 3: No Correlation (\( \rho=0))

Uncorrelated stocks reduce risk but do not eliminate it:
\[ \sigma P"2 =w K”~2\sigma K~2 + w_L~2 \sigma L"2\]

This case still offers diversification benefits.

Practical Considerations in Portfolio Formation



Estimating Parameters Accurately

- Historical data may not always predict future performance.
- Estimating covariance and correlation requires sufficient data.
- Market conditions and economic outlooks influence expected returns and risks.

Investor Risk Tolerance and Preferences

- Conservative investors might prefer portfolios with lower risk, accepting lower expected returns.
- Aggressive investors may accept higher risk for higher returns.
- Diversification strategies should align with individual risk appetite.

Rebalancing and Portfolio Maintenance

- Over time, asset values change, affecting weights.
- Regular rebalancing maintains the desired risk-return profile.
- Monitoring market dynamics helps adjust expectations and allocations.

Conclusion

Constructing a portfolio with two stocks, K and L, involves understanding their individual expected
returns, variances, covariances, and the correlation between them. The expected portfolio return can
be tailored through weight adjustments, but risk management is equally important. Diversification
benefits are maximized when the stocks are less than perfectly correlated, especially negatively
correlated. Portfolio optimization models help investors determine the most efficient allocation based
on their return objectives and risk tolerance.

While theoretical models provide valuable insights, practical considerations such as estimation
accuracy, market conditions, and investor preferences play vital roles in real-world portfolio

management. Ultimately, a balanced approach that considers both expected returns and associated
risks, along with continuous monitoring and rebalancing, is essential to achieving investment goals.

Frequently Asked Questions

What factors influence the expected returns of companies K



and L in a portfolio?

The expected returns of companies K and L are influenced by their individual performance, market
conditions, industry trends, macroeconomic factors, and the overall risk associated with each
company.

How can | optimize my portfolio made of shares from
companies K and L?

You can optimize your portfolio by analyzing the expected returns and risks of both companies,
calculating their correlation, and applying portfolio optimization techniques like the Modern Portfolio
Theory to balance risk and return.

What is the significance of diversification when investing in
shares of companies K and L?

Diversification helps reduce overall portfolio risk by combining shares of K and L, especially if their
returns are not perfectly correlated, thus minimizing potential losses during market downturns.

How do | calculate the expected return of a portfolio
consisting of companies K and L?

The expected return of the portfolio is calculated as a weighted sum of the individual expected
returns: E(Rp) = wK E(RK) + wL E(RL), where wK and wL are the weights of each company's shares in
the portfolio.

What role does the correlation between shares of K and L play
in portfolio management?

Correlation determines how the returns of K and L move relative to each other. A low or negative
correlation can help reduce portfolio risk through diversification, while a high positive correlation may
increase risk.

Can expected returns alone determine the best investment
choice between companies K and L?

No, expected returns are important but should be considered alongside risk measures like variance or
standard deviation and the correlation between the shares to make an informed investment decision.

What additional information do | need to decide how much to
invest in shares of companies K and L?

You need details such as the expected returns, risks (volatility), correlation between the shares, your
investment goals, risk tolerance, and the overall portfolio strategy to determine the optimal
investment proportions.



Additional Resources

Understanding Portfolio Construction with Companies K and L: An In-Depth Analysis

Creating a well-diversified investment portfolio requires careful consideration of individual asset
characteristics, expected returns, risk profiles, and how these assets interact within the portfolio.
When analyzing stocks from two companies—referred to here as Company K and Company
L—investors often begin with understanding their expected returns, which form the basis for
optimizing portfolio performance. This comprehensive review delves into the essential aspects of
constructing a portfolio with these two stocks, examining expected returns, risk factors, correlation,
and the strategic implications for investors.

Expected Returns of Companies K and L: Setting the
Foundation

The expected return of a stock is a forecasted measure of the average return an investor anticipates
over a certain period, considering various factors such as historical performance, growth prospects,
industry dynamics, and macroeconomic conditions.

Defining Expected Returns

- Expected Return (E[R]): The weighted average of possible returns, calculated as:

\[

E[R] = \sum_{i} p_i\timesr_i

\]

where \( p_i\) is the probability of state \( i \) occurring, and \( r_i\) is the return in that state.

- For practical purposes, expected returns are often derived from historical data or analysts’ forecasts,
adjusted for future expectations.

Expected Returns for Companies K and L

Suppose we have the following data:

- Company K: Expected return \( E[R K] = 12\%\)
- Company L: Expected return \( E[R L] = 8\% \)

(Note: These figures are hypothetical and serve the purpose of illustration.)

The higher expected return for Company K suggests it might have higher growth prospects or risk,



while Company L's lower return indicates potentially more stability or mature operations.

Risk and Variance: Assessing Volatility

Expected return alone does not provide a comprehensive view of investment attractiveness. Risk,
typically measured via variance or standard deviation, indicates the uncertainty associated with
returns.

Understanding Risk Metrics

- Variance (\( \sigma”2\)): Measures the dispersion of returns around the expected value.
- Standard Deviation (\( \sigma \)): The square root of variance, providing risk in the same units as
returns.

Risks for Companies K and L

Assuming the following standard deviations:

- Company K: \(\sigma K = 15\%)
- Company L: \(\sigma L = 10\% \)

This indicates that Company K's returns are more volatile than those of Company L, reflecting higher
risk.

Implication for Investors

- Higher expected return often correlates with higher risk (the risk-return tradeoff).
- Investors must determine their risk tolerance before allocating investments.

Correlation Between Stocks K and L: Understanding
Interdependence

The correlation coefficient (\( \rho_{KL} \)) measures how the returns of K and L move relative to each
other.



What Does Correlation Tell Us?

- Positive correlation (\( \rho > 0)): Stocks tend to move in the same direction.
- Negative correlation (\( \rho < 0)): Stocks tend to move in opposite directions.
- Zero correlation: No predictable relationship.

Impact on Portfolio Diversification

- Combining assets with low or negative correlation reduces overall portfolio risk.
- Optimal diversification occurs when assets are not perfectly positively correlated.

Suppose the correlation between K and L is:
-\(\rho_{KL} =0.3\)

This indicates a moderate positive correlation, meaning that while they tend to move together, there
is some diversification benefit.

Constructing the Portfolio: Balancing Risk and Return

The core of portfolio management involves selecting weights for each asset to optimize desired
outcomes, often maximizing return for a given level of risk or minimizing risk for a target return.

Portfolio Expected Return

If\( w_K\)and \( w_L\) are the weights of stocks K and L respectively, the portfolio's expected return
is:

\[
E[R_p] = w_K\times E[R_K] + w_L \times E[R_L]
\]

with the constraints:

\[
wK+wl=1
\]

Portfolio Variance and Standard Deviation



The portfolio variance considers the individual variances and covariance:

\[

\sigma_p~2 = w_K”2 \times \sigma_K”~2 + w_L"2 \times \sigma _L™2 + 2 w_Kw_L \times
\text{Cov}(K,L)

\]

where the covariance is:

\[
\text{Cov}(K,L) = \rho_{KL} \times \sigma K \times \sigma_ L
\]

The portfolio standard deviation is then:
\[

\sigma_p = \sqrt{\sigma p~2}
\]

Calculating Optimal Weights

Investors often aim to find the weights \( w_K\) and \( w_L \) that maximize the Sharpe Ratio or lie on
the efficient frontier. The process involves:

1. Setting target return levels

2. Solving for weights that minimize variance for that return

3. Plotting the efficient frontier

For example, if the investor seeks a portfolio with an expected return of 10%, they would set:
\[

E[R_p] = 10\%

\]

and solve for \( w_K\) and \( w_L\) that satisfy this while minimizing \( \sigma p\).

Impact of Correlation and Diversification Benefits

The degree of correlation between stocks K and L significantly influences diversification benefits.

Case 1: High Positive Correlation (\( \rho \approx 1))

- Limited diversification benefits.



- Portfolio risk primarily depends on the weighted average of individual risks.

Case 2: Moderate Correlation (\( \rho = 0.3))

- Some risk reduction achievable.
- Portfolio risk is less than the simple weighted average of individual risks.

Case 3: Negative Correlation (\( \rho < 0))

- Significant diversification benefits.
- Potential to construct a portfolio with lower risk than either individual stock.

Practical Considerations in Portfolio Management

While theoretical calculations provide a blueprint, real-world investing involves additional factors:

Market Conditions and Economic Factors

- Economic cycles impact expected returns and volatility.
- Sector-specific trends may influence stocks K and L differently.

Investor Risk Tolerance and Goals

- Conservative investors may prefer portfolios skewed towards stock L.
- Aggressive investors might favor higher weights of stock K for higher returns.

Transaction Costs and Liquidity

- Frequent rebalancing to maintain optimal weights incurs costs.
- Liquidity constraints can affect the ability to adjust holdings.

Tax Implications

- Capital gains taxes can influence portfolio turnover strategies.



Scenario Analysis: Building a Portfolio with Stocks K
and L

Let's consider a concrete example:

- Desired portfolio expected return: 10%
- Known data:

-\(E[R K] =12\%)

-\( E[R_L] = 8\% )

-\(\sigma K = 15\% )

-\(\sigma L =10\%\)

-\(\rho_{KL} =0.3\)

Step 1: Set \( E[R_p] = 10\% \):

\[
w_K\times 12\% + (1 - w_K) \times 8\% = 10\%
\]

\[
12\% \times w_K + 8\% - 8\% \times w K = 10\%
\]

\[

(12\% - 8\%) w_K = 10\% - 8\%
\]

\[

4\% \times w K = 2\%

\]

\[

w_K =\frac{2\%}{4\%} = 0.5
\]

Thus, allocate 50% to each stock to achieve the targeted return.
Step 2: Calculate portfolio risk:

- Covariance:

\[
\text{Cov}(K,L) = 0.3 \times 15\% \times 10\% = 0.3 \times 0.15 \times 0.10 = 0.0045

\]

- Portfolio variance:



\[
\sigma_p~2 = (0.5)"2 \times (0.15)"2 + (0.5)"2 \times (0.10)"2 + 2 \times 0.5 \times 0.5 \times
0.0045

\]

\[
= 0.25 \times 0.0225 + 0.25 \times 0.01 + 0.5 \times 0.004
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