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A Portfolio Holds Stock A And Stock B Be In Equal Amounts Stock A Has A 50% Chance Of
Earning 10% If, and understanding the dynamics of such a portfolio can significantly aid investors
in making informed decisions. This article explores the fundamentals of portfolio management
involving two stocks, examines the probabilistic outcomes of Stock A, and provides insights into risk
assessment and diversification strategies.

Introduction to Portfolio Composition

A well-structured investment portfolio balances risk and return by diversifying across various assets.
In this scenario, the portfolio consists of two stocks, Stock A and Stock B, held in equal amounts.
This means that the total investment is evenly split, which simplifies analysis and provides a
foundation for understanding risk and reward profiles.

Understanding Stock A’s Probabilistic Return

Stock A has a 50% chance of earning a 10% return. This probabilistic outcome indicates a binary
scenario where, in each period, Stock A either yields a 10% gain or results in no gain (or possibly a
loss, if considered). For simplicity, assuming the alternative is a 0% return, we can analyze the
expected return and risk associated with Stock A.

Expected Return of Stock A
The expected return (\(E[R_A]\)) for Stock A can be calculated as:

\[
E[R A] = P(\text{gain}) \times \text{Gain} + P(\text{no gain}) \times \text{No gain}

\]

Given:

-\(P(\text{gain}) = 0.5))

-\(\text{Gain} = 10\%\)

-\(P(\text{no gain}) = 0.5\)
\(\text{No gain} = 0\%\)

Thus:
\[

E[R A] = 0.5 \times 10\% + 0.5 \times 0\% = 5\%
\]



This means, on average, Stock A is expected to generate a 5% return over time.

Risk and Variance in Stock A

Risk is an essential consideration. The variance (\(\sigma”~2 A\)) measures the dispersion of returns:

\[

\sigma~2 A = P(\text{gain}) \times (\text{Gain} - E[R A])"2 + P(\text{no gain}) \times (\text{No
gain} - E[R A])"2

\]

Calculations:

-\(\text{Gain} - E[R A] = 10\% - 5\% = 5\%)\)

-\(\text{No gain} - E[R A] = 0\% - 5\% = -5\%)\)

So:

\[
\sigma”~2 A = 0.5 \times (5\%)"2 + 0.5 \times (-5\%) "2 = 0.5 \times 25 + 0.5 \times 25 = 25
\]

Variance: 25 (in percentage squared), and standard deviation (\(\sigma_ A\)):
\[

\sigma A =\sqrt{25} = 5\%

\]

This indicates that Stock A has a standard deviation of 5%, reflecting its risk level.

Analyzing Stock B and Its Role in the Portfolio

While the details of Stock B are not specified, its inclusion alongside Stock A in an equal proportion
suggests diversification benefits. Generally, investors select stocks with varying risk-return profiles
to optimize the trade-off between risk and reward.

Potential Characteristics of Stock B

Some common characteristics to consider for Stock B include:
e Lower or higher expected returns compared to Stock A
e Different risk levels (lower or higher volatility)

e Correlation with Stock A (positive, negative, or zero)

Understanding Stock B's behavior is crucial to assessing the overall portfolio performance.



Portfolio Return and Risk Calculation

Since the portfolio holds Stock A and Stock B in equal amounts, the overall expected return
(\(E[R_P]\)) is the average of the individual expected returns:

\[
E[R P] = 0.5 \times E[R A] + 0.5 \times E[R B]
\]

Similarly, the portfolio's risk depends on the variances and the correlation coefficient (\(\rho\))
between the two stocks.

Expected Portfolio Return
Assuming the expected return of Stock B is \(E[R B]\):

\[
E[R P] = 0.5 \times 5\% + 0.5 \times E[R B]

\]

If, for example, Stock B has an expected return of 8%:

\[
E[R P] = 0.5 \times 5\% + 0.5 \times 8\% = 2.5\% + 4\% = 6.5\%

\]

Portfolio Variance and Standard Deviation

The portfolio's risk is influenced by the individual variances and the correlation:

\[

\sigma P"2 = \left(\frac{1}{2}\right)”2 \sigma A"~2 + \left(\frac{1}{2}\right)"2 \sigma B"2 + 2
\times \frac{1}{2} \times \frac{1}{2} \times \rho \times \sigma A \times \sigma B

\]

Simplified:

\[

\sigma P2 = \frac{1}{4} \sigma A"2 + \frac{1}{4} \sigma B"~2 + \frac{1}{2} \rho \sigma A
\sigma B

\]

Assuming \(\sigma A = 5\%)\) and \(\sigma B\) is 7%, and a correlation coefficient \(\rho = 0.3\):

\[

\sigma P2 = \frac{1}{4} \times 25 + \frac{1}{4} \times 49 + \frac{1}{2} \times 0.3 \times 5
\times 7

\]



\[
\sigma P"2 =6.25 + 12.25 + 0.5 \times 0.3 \times 35 = 6.25 + 12.25 + 5.25 = 23.75
\]

Standard deviation:

\[
\sigma P = \sqrt{23.75} \approx 4.87\%
\]

This shows that diversification reduces overall risk compared to holding only Stock A or B
individually.

Implications for Investors

Understanding these calculations helps investors make strategic decisions about their portfolios.
Some key takeaways include:
e Expected returns depend on individual asset performance and their weights in the portfolio.

¢ Risk reduction can be achieved through diversification, especially when assets are not
perfectly correlated.

e Probabilistic analysis provides insight into the likelihood of various outcomes, aiding in risk
management.

Risk-Return Tradeoff

The fundamental principle of investment is balancing risk and return. By adjusting the proportions of
Stock A and Stock B, investors can tailor their portfolios to match their risk tolerance and return
expectations.

Strategies for Optimization

Investors aiming to optimize their portfolios might consider:

1. Analyzing the correlation between stocks to maximize diversification benefits.
2. Adjusting asset weights based on expected returns and risk profiles.

3. Incorporating other asset classes to further diversify and potentially improve risk-adjusted
returns.

4. Using portfolio optimization tools, such as the Markowitz efficient frontier, to identify optimal



combinations.

Conclusion

A portfolio holding Stock A and Stock B in equal amounts demonstrates the importance of
probabilistic analysis and diversification in investment strategy. With Stock A having a 50% chance
of earning 10%, investors can calculate expected returns and assess associated risks. By considering
the characteristics of Stock B and their correlation, they can optimize their portfolio to achieve a
desirable balance of risk and reward. Ultimately, understanding these dynamics empowers investors
to make data-driven decisions aligned with their financial goals.

Additional Resources

For further learning, consider exploring:
e Modern Portfolio Theory (MPT)
¢ Risk Management Techniques
e Financial Modeling and Simulation

e Asset Allocation Strategies

Frequently Asked Questions

What is the expected return of Stock A in the portfolio?

Since Stock A has a 50% chance of earning 10%, its expected return is 0.5 10% + 0.5 0% = 5%.

What is the overall expected return of the portfolio?

Assuming Stock B's expected return is known, the total expected return is the average of Stock A
and Stock B returns. If Stock B's expected return is unknown, further data is needed.

How does the probability of Stock A earning 10% affect the
portfolio's risk?

The 50% chance introduces variability, increasing the portfolio's risk. The overall risk depends on
the variance of each stock and their correlation.



If Stock A's chance of earning 10% increases to 70%, how does
that impact the expected return?

The new expected return for Stock A would be 0.7 10% + 0.3 0% = 7%, increasing the overall
expected return of the portfolio.

What strategies can be used to mitigate risk in this portfolio?

Diversification, adjusting the allocation between stocks, or including assets with lower volatility can
help reduce overall risk.

How does the equal investment in Stocks A and B influence
the portfolio’s performance?

Equal investment balances the contributions of both stocks, but the overall performance depends on
each stock's return distribution and correlation; diversification can help optimize risk-adjusted
returns.

Additional Resources

A Portfolio Holds Stock A And Stock B Be In Equal Amounts Stock A Has A 50% Chance Of Earning
10% If—these kinds of scenarios are common in investment analysis, where investors aim to
understand the potential risks and returns associated with their holdings. When evaluating a
portfolio that contains two stocks, each equally weighted, it’s crucial to analyze the possible
outcomes, probabilities, and the overall expected performance. This article provides a
comprehensive guide to understanding such a setup, breaking down the key concepts, calculations,
and insights needed for sound investment decisions.

Understanding the Basic Setup

Imagine you have a portfolio that holds Stock A and Stock B in equal amounts. This means if your
total investment is $10,000, you have $5,000 invested in each stock. The question then becomes:
what are the potential outcomes, and what is the expected return of this portfolio?

In our specific scenario, Stock A has a 50% chance of earning 10%—but the details of Stock B’s
behavior are equally important. Typically, in such analyses, assumptions are made about Stock B's
performance, which could be:

- Stock B has a certain expected return.
- Stock B has its own probabilities of earning specific returns.
- Stock B's returns are independent of Stock A.

For the purposes of this guide, we will assume Stock B has a different set of potential outcomes, and
we will analyze how combining these stocks affects overall portfolio performance.



Key Concepts in Portfolio Analysis

Before diving into calculations, it’s essential to understand several core concepts:

1. Expected Return

The expected return of a portfolio is the weighted average of the expected returns of individual
assets. It provides an estimate of the average return you might expect over time, considering the
probabilities of different outcomes.

2. Variance and Standard Deviation

These metrics measure the volatility or risk associated with investment returns. A higher variance
indicates more uncertainty.

3. Covariance and Correlation

These measure how returns on different assets move together. If two stocks tend to move in the
same direction, their covariance is positive; if they move inversely, it’s negative.

4. Portfolio Diversification

Holding assets with different return distributions or low correlation can reduce overall portfolio risk.

Breaking Down the Scenario: Stock A’s Probabilities
Given Stock A has a 50% chance of earning 10%, we need to consider:

- The probability distribution: what happens in the other 50%?
- The expected return of Stock A.

Suppose:

- With 50% probability, Stock A earns 10%.

- With 50% probability, Stock A earns 0% (or possibly incurs a loss). For simplicity, assume 0%
return.

Calculating Stock A’s Expected Return

E(R A) = (Probability of success) x (Return if successful) + (Probability of failure) x (Return if
failure)

E(RA)=05%x10%+0.5%x0%=05x%x0.10+05%x0=0.05+0=5%

This means, on average, Stock A is expected to generate a 5% return.

Incorporating Stock B: Assumptions and Scenarios



To analyze the combined portfolio, we need assumptions about Stock B. For illustration, consider
two different scenarios:

Scenario 1: Stock B is risk-free with a fixed return

- Stock B has a guaranteed return of 4%.

Scenario 2: Stock B has similar probabilistic outcomes

- Stock B has a 50% chance of earning 8% and 50% chance of earning -2%.

We will analyze both scenarios.

Calculating Portfolio Expected Return

Since the portfolio holds equal amounts of Stock A and Stock B, the expected return of the portfolio
is the average of the expected returns of each stock.

Scenario 1: Stock B is Risk-Free

-E(R B) = 4%

- Portfolio expected return:

E(R portfolio) = 0.5 x E(R A) + 0.5 x E(R B)

E(R portfolio) = 0.5 x 5% + 0.5 x 4% = 2.5% + 2% = 4.5%
Scenario 2: Stock B has probabilistic outcomes

- With 50% chance, E(R B) = 8%

- With 50% chance, E(R B) = -2%

- Expected return for Stock B:
E(RB)=0.5%x8%+ 0.5 x (-2%) =4% - 1% = 3%
- Portfolio expected return:

E(R portfolio) = 0.5 x 5% + 0.5 x 3% = 2.5% + 1.5% = 4%

Variance and Risk Analysis

Expected returns are just one part of the picture. Understanding the risk (volatility) is equally
important.



Variance of Stock A
Assuming the two possible outcomes:

- 50% chance of 10%
- 50% chance of 0%

The variance:

Var(R A) =P1 x (Ri- E(R A))? + P2 x (R2- E(R A))?
Where:

-P1=P2=0.5

-Ri =10%

-R2 = 0%

-E(R A) =5%

Calculations:

Var(R A) = 0.5 x (0.10-0.05)2 + 0.5 x (0 - 0.05)?

= 0.5 x (0.05)? + 0.5 x (-0.05)?

= 0.5 x 0.0025 + 0.5 x 0.0025 = 0.00125 + 0.00125 = 0.0025
Standard deviation:

o R A=v0.0025 = 5%

Variance of Stock B

In Scenario 2:

- 50% chance of 8%

- 50% chance of -2%

-E(R B) =3%

Variance:

Var(R B) = 0.5 x (0.08 - 0.03)? + 0.5 x (-0.02 - 0.03)?
= 0.5 x (0.05)? + 0.5 x (-0.05)2 = 0.5 x 0.0025 + 0.5 x 0.0025 = 0.00125 + 0.00125 = 0.0025
Standard deviation:

o RB=5%

Covariance and Correlation

To understand how the stocks behave together, we need their covariance.



Assuming independence for simplicity:
Cov(RA,RB)=0
Correlation:

p=Cov/(0c Axo B)=0/(0.05x0.05)=0

Calculating Portfolio Variance and Standard Deviation

When combining assets, the variance of the portfolio is:

Var p=(w A)?2 x Var(R A) + (w B)2 x Var(R B) + 2 x w A x w B x Cov(R A, R B)
Given equal weights: w A=w B = 0.5

In Scenario 2 (assuming independence):

Var p = (0.5)? x 0.0025 + (0.5)> x 0.0025+2 x 0.5 % 0.5 x 0

=0.25 x 0.0025 + 0.25 x 0.0025 + 0

= 0.000625 + 0.000625 = 0.00125

Standard deviation:

o p =v0.00125 = 3.54%

Risk-Return Tradeoff and Portfolio Optimization

The core idea behind portfolio construction is balancing risk and return. In our analysis:

- The expected return of the portfolio ranges from about 4% to 4.5%, depending on assumptions.
- The portfolio's standard deviation (risk) is lower than the individual stocks' 5%, thanks to
diversification, especially when the assets are uncorrelated.

Key takeaways:

- Combining stocks with different return distributions can reduce overall risk.

- The expected return hinges on the individual assets’ probabilities and outcomes.
- Diversification benefits are maximized when assets are less correlated.

Practical Implications for Investors

Understanding the probabilities and distributions of individual stocks helps investors:



- Estimate potential gains and losses under various scenarios.

- Assess risk levels associated with different holdings.

- Construct diversified portfolios to optimize risk-adjusted returns.

- Make informed decisions based on expected returns and volatility.

Final Thoughts: Beyond Simplified Models

While this analysis provides a structured approach, real-world scenarios involve more complexities:
- Multiple assets with various correlations.

- Changing market conditions affecting probabilities.

- Dynamic rebalancing strategies.

- Behavioral factors influencing investment decisions.

Investors should also consider other metrics
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