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Understanding the expected returns and the associated risk, measured by standard deviation, is
fundamental for investors when evaluating securities. When analyzing two securities—such as
Security Z and Security Y—investors aim to determine which assets align with their risk tolerance
and return objectives. This comprehensive guide delves into the concepts of expected returns and
standard deviation, explores their calculation, and discusses their significance in portfolio
management.

Introduction to Expected Returns and Standard
Deviation

Before diving into the specifics of Security Z and Security Y, it is essential to grasp the foundational
concepts.

Expected Return

The expected return of a security represents the average return an investor anticipates earning over
a period based on historical data or projected performance. It provides a quantitative measure to
compare different securities and assess potential profitability.

Key Points:

- Reflects the mean of possible returns.

- Based on probabilities of various outcomes.
- Useful for comparing investment options.

Standard Deviation of Returns

Standard deviation measures the amount of variability or volatility in a security’s returns. A higher
standard deviation indicates greater variability and, consequently, higher risk.

Key Points:

- Quantifies the dispersion of returns.

- Serves as a risk indicator.

- Helps investors understand the stability of returns.



Calculating Expected Returns and Standard Deviation
for Securities

To evaluate Security Z and Security Y, investors need to understand how to compute their expected
returns and standard deviations based on historical or forecasted data.

Step-by-Step Calculation of Expected Return

The expected return (\(E(R)\)) is calculated using the formula:

\[
E(R) =\sum {i=1}"{n} p i\timesR i
\]

Where:
-\(p_i\) = probability of the \(i\)-th outcome
-\(R i\) = return in the \(i\)-th outcome

-\(n\) = number of possible outcomes

Example:

Suppose Security Z has three potential returns:
- 10% with a probability of 0.3

- 15% with a probability of 0.5

- 5% with a probability of 0.2

Expected return:

\[
E(R Z) = (0.3 \times 10\%) + (0.5 \times 15\%) + (0.2 \times 5\%) = 3\% + 7.5\% + 1\% = 11.5\%

\]

Similarly, calculate for Security Y based on its possible returns and probabilities.

Calculating Standard Deviation of Returns

Standard deviation (\(\sigma\)) measures the dispersion of returns around the expected return and is
calculated as:

\[
\sigma = \sqrt{\sum {i=1}"{n} p i\times (R i- E(R))"2}
\]

Continuing the example:
- Calculate the squared deviations from the expected return.
- Multiply each by its probability.



- Sum these values and take the square root.

This process quantifies the risk associated with each security.

Expected Returns and Risks for Security Z and Security
Y

Given real or hypothetical data, investors can analyze the expected returns and standard deviations
of Security Z and Security Y to make informed decisions.

Sample Data for Security Z

| Return (\%) | Probability |
I | |
[8]0.2]

[12]0.5 |

[16]0.3 |

Calculations:

- Expected return:

\[

E(R Z) = (0.2 \times 8\%) + (0.5 \times 12\%) + (0.3 \times 16\%) = 1.6\% + 6\% + 4.8\% = 12.4\%
\]

- Standard deviation:

1. Compute deviations from 12.4%:
- For 8%: \(8\% - 12.4\% = -4.4\%))
- For 12%: \(0.0\%\)

- For 16%: \(+3.6\%\)

2. Square deviations:

-\((-4.4\%) "2 = 19.36\)

-\((0\%)"2 = 0\)

-\((3.6\%)"2 = 12.96))

3. Weight by probabilities and sum:
\[

\sigma Z = \sqrt{0.2 \times 19.36 + 0.5 \times 0 + 0.3 \times 12.96} = \sqrt{3.872 + 0 + 3.888} =
\sqrt{7.76} \approx 2.78\%

\]

Sample Data for Security Y

| Return (\%) | Probability |

I I I
15103




Calculations:

- Expected return:

\[

E(R Y) = (0.3 \times 5\%) + (0.4 \times 10\%) + (0.3 \times 20\%) = 1.5\% + 4\% + 6\% = 11.5\%
\]

- Standard deviation:

1. Deviations from 11.5%:

- 5%: \(-6.5\%\)

- 10%: \(-1.5\%\)

- 20%: \(+8.5\%)\)

2. Squared deviations:

-\((-6.5\%) "2 = 42.25))

-\((-1.5\%)"2 = 2.25\)

-\((8.5\%)"2 = 72.25))

3. Sum:

\[

\sigma Y = \sqrt{0.3 \times 42.25 + 0.4 \times 2.25 + 0.3 \times 72.25} = \sqrt{12.675 + 0.9 +
21.675} =\sqrt{35.25} \approx 5.94\%
\]

Interpreting the Results: Which Security Is Better?

Once the expected returns and standard deviations are calculated, investors need to interpret these
metrics to determine the preferable security based on their risk appetite.

Comparison Summary

| Security | Expected Return (%) | Standard Deviation (%) | Risk Level |
I I | I I

| Security Z | 12.4 | 2.78 | Low |

| Security Y | 11.5 | 5.94 | Moderate to High |

Insights:

- Security Z offers a higher expected return with lower risk, making it more attractive for risk-averse
investors.

- Security Y provides a slightly lower return but with higher volatility, suitable for investors willing
to accept more risk for potential higher gains.



Risk-Return Tradeoff

The fundamental principle in investment analysis is the risk-return tradeoff:
- Higher returns typically come with higher risk.
- Investors must balance their risk tolerance with their return expectations.

Implications for Portfolio Management

Analyzing individual securities is essential, but constructing an optimal portfolio involves combining
multiple securities to achieve the desired balance of risk and return.

Portfolio Expected Return

The expected return of a portfolio is the weighted average of individual securities’ expected returns:

\[
E(R p) =w Z\times E(R Z) + w_Y \times E(R Y)
\]

Where:
-\(w_Z\) and \(w_Y\) = weights of Security Z and Security Y in the portfolio

Example:
- 50% in Security Z and 50% in Security Y:

\[
E(R p) = 0.5 \times 12.4\% + 0.5 \times 11.5\% = 6.2\% + 5.75\% = 11.95\%

\]

Portfolio Risk and Standard Deviation

Calculating the portfolio’s standard deviation involves considering the covariance between
securities:

\[
\sigma p = \sqrt{w Z"2\sigma Z"2 + w Y"2\sigma Y"2 + 2w Zw Y \text{Cov}(Z)Y)}

\]

Where:
-\(\text{Cov}(Z,Y)\) = covariance between Security Z and Security Y

Note: Covariance measures how securities move together, impacting diversification benefits.



Diversification Benefits

By combining securities with low or negative correlation, investors can reduce overall portfolio risk
without sacrificing expected returns, optimizing the risk-return profile.

Conclusion: Making Informed Investment Decisions

Analyzing the expected returns and standard deviations of securities like Security Z

Frequently Asked Questions

What is the expected return of Security Z given its historical
data?

The expected return of Security Z is calculated by taking the weighted average of its possible
returns, based on their probabilities, or by averaging historical returns over a period.

How do you compute the standard deviation of returns for
Security Z2?

The standard deviation of Security Z's returns is computed by calculating the square root of the
variance, which involves finding the squared deviations from the mean return, weighted by their
probabilities or based on historical data.

Why is understanding both the expected return and standard
deviation important for Security Z?

They provide insights into the potential profitability and risk associated with Security Z, helping
investors make informed decisions about portfolio inclusion based on their risk tolerance.

How does the correlation between Security Z and another
security affect portfolio risk?

The correlation determines how Security Z's returns move relative to another security, influencing
the overall portfolio risk; negative correlation can reduce risk through diversification.

Can the expected return of Security Z be negative, and what
does that imply?

Yes, the expected return can be negative, indicating that the security is expected to lose value on
average, which might be suitable for risk-tolerant investors seeking potential gains through high-risk



assets.

What role does covariance play when analyzing Security Z's
returns with another security?

Covariance measures how Security Z’s returns change in relation to another security, affecting the
combined risk and helping in constructing diversified portfolios.

How can an investor use the standard deviation of Security Z
to assess its risk?

A higher standard deviation indicates higher volatility and risk, while a lower standard deviation
suggests more stable returns, aiding investors in aligning security choices with their risk
preferences.

Is it possible for Security Z to have a high expected return but
also high standard deviation?

Yes, a security can offer high expected returns but also come with high volatility, implying higher
risk, which investors must consider when balancing potential gains against possible losses.

How do changes in market conditions affect the expected
return and standard deviation of Security Z?

Market conditions can influence both the expected return and volatility of Security Z by impacting
its underlying factors, leading to adjustments in risk assessments and return forecasts.

What assumptions are typically made when calculating
expected returns and standard deviations for securities like Z?

Assumptions often include historical data being representative of future performance, returns being
normally distributed, and market conditions remaining relatively stable during the analysis period.

Additional Resources

The Expected Returns And Standard Deviation Of Returns For Two Securities: A Comprehensive
Guide

When constructing a diversified investment portfolio, understanding the expected returns and
standard deviation of returns for two securities is fundamental. These metrics provide insight into
the potential profitability and risk associated with each security, enabling investors to make
informed decisions aligned with their risk tolerance and investment goals. In this guide, we will
delve into the concepts, calculations, and practical applications of these key financial indicators,
illustrating their importance through detailed explanations and examples.



Understanding Expected Return and Standard
Deviation of Returns

Before exploring the specifics for two securities, it’s essential to grasp what expected return and
standard deviation of returns are, and why they matter in investment analysis.

Expected Return

The expected return of a security represents the average return an investor anticipates over a
specific period, considering the probabilities of various outcomes. It serves as a measure of the
potential profitability of an investment.

Mathematically, it is calculated as:

\[ E(R) =\sum {i=1}"{n} p i\times R i\]
where:

-\(p_i\) = probability of outcome \(1i\)

-\(R i\) = return in outcome \(1i\)

Key Point: The expected return does not guarantee future performance but provides a weighted
average based on possible scenarios.

Standard Deviation of Returns

Standard deviation measures the volatility or risk associated with a security’s returns. A higher
standard deviation indicates more variability and, consequently, higher risk.

It is calculated as:
\[ \sigma = \sqrt{ \sum {i=1}"{n} p i\times (R i- E(R))"2 }\]

Key Point: Standard deviation quantifies the dispersion of returns around the expected return,
aiding in risk assessment.

Analyzing Two Securities: Security Z and Security Y

Suppose we are evaluating two securities, Security Z and Security Y. Here are their respective
return scenarios, probabilities, and statistical measures:

| Security | Return Scenarios | Probability | Expected Return | Standard Deviation |
I | | | | I

| Security Z | R1, R2, R3 | p1, p2, p3 | E(R Z) |0 Z |

| Security Y | R1', R2', Rs' | p1', p2', p3'| E(R Y) |0 Y|

While the specific numbers are hypothetical in this context, the methodology for calculating these



metrics remains consistent.

Calculating Expected Returns for Security Z and
Security Y

Let’s outline the process step-by-step.
Step 1: List All Possible Returns and Probabilities
Identify the potential outcomes for each security and their associated probabilities. For example:

Security Z:

- Return R1 = 8%, Probability p: = 0.3
- Return Rz = 12%, Probability p2 = 0.5
- Return Rs = 4%, Probability ps = 0.2

Security Y:

- Return R:' = 10%, Probability p:' = 0.4
- Return R2' = 15%, Probability p2' = 0.4
- Return Rs' = 5%, Probability ps' = 0.2

Step 2: Compute Expected Returns

Using the formula:
\[ E(R) =\sum p i\times R i\]

For Security Z:
\[ E(R Z) = (0.3 \times 8\%) + (0.5 \times 12\%) + (0.2 \times 4\%) \]
\[E(R Z) = 2.4\% + 6\% + 0.8\% = 9.2\% \]

For Security Y:
\[ E(R Y) = (0.4 \times 10\%) + (0.4 \times 15\%) + (0.2 \times 5\%) \]
\[E(RY)=4\% + 6\% + 1\% = 11\% \]

Interpretation: Security Y offers a higher expected return compared to Security Z, but this does not
account for risk.

Calculating Standard Deviation of Returns for Both
Securities

Next, we evaluate the risk via standard deviation.



Step 1: Calculate Variance Components

Variance is the average squared deviations from the expected return, weighted by probabilities:
\[ \text{Variance} = \sum p i\times (R i- E(R))"2\]

Step 2: Compute for Security Z

Using the earlier data:
- Return R: = 8%, E(R Z) = 9.2%
- Return Rz = 12%, E(R Z) = 9.2%
- Return Rs = 4%, E(R Z) = 9.2%

Calculate squared deviations:

-\((8\% -9.2\%)"2 = (-1.2\%)"2 = 1.44))
\((12\% - 9.2\%)"2 = (2.8\%) "2 = 7.84\)
-\((4\% - 9.2\%)"2 = (-5.2\%) "2 = 27.04 )

Weighted sum:
\[ \text{Variance} Z = (0.3 \times 1.44) + (0.5 \times 7.84) + (0.2 \times 27.04) \]
\[ \text{Variance} Z =0.432 + 3.92 + 5.408 = 9.76 \]

Standard deviation:
\[ \sigma Z = \sqrt{9.76} \approx 3.12\% \]

Step 3: Compute for Security Y

Similarly:

-Return Ri' = 10%, E(R Y) = 11%
- Return R2' = 15%, E(R Y) = 11%
- Return Rs' = 5%, E(R ) 11%

Squared deviations:
-\((10\% - 11\%)~2 =1)
-\((15\% - 11\%)"2 = 16))
-\((B\% - 11\%)"2 =36)

Weighted sum:
\[ \text{Variance} Y = (0.4 \times 1) + (0.4 \times 16) + (0.2 \times 36) \]
\[ \text{Variance} Y=0.4+ 6.4 + 7.2 = 14\]

Standard deviation:
\[ \sigma Y = \sqrt{14} \approx 3.74\% \]

Interpretation: Security Y exhibits higher volatility (risk) than Security Z, despite offering a higher
expected return.



Implications for Portfolio Construction

Understanding the expected returns and standard deviations of these securities allows investors to
evaluate their risk-return trade-offs effectively.

Risk-Return Profile Summary:
- Security Z:

- Expected Return: 9.2%

- Standard Deviation: 3.12%

- Security Y:

- Expected Return: 11%

- Standard Deviation: 3.74%

Investors seeking higher returns must accept higher volatility, as evidenced by Security Y's higher
standard deviation.

Diversification Benefits:

Combining securities with different risk-return profiles can optimize the overall portfolio. By
constructing a mix of Security Z and Security Y, investors can achieve a desirable balance,
potentially reducing total risk without sacrificing expected return significantly.

Beyond Basic Calculations: Covariance and Portfolio
Variance

While analyzing individual securities provides valuable insight, portfolio analysis involves
understanding how securities interact.

Covariance and Correlation
- Covariance measures how two securities move together.
- Correlation standardizes covariance, ranging from -1 to 1.

Portfolio Variance Formula:

\[ \sigma p"2 =w Z"2\sigma Z"2 + w Y2 \sigma Y2 + 2w Z w Y \text{Cov}(Z,Y)\]
where:

-\(w_Z, w Y\) = weights of each security

-\(\text{Cov}(Z,Y) \) = covariance between Z and Y

By adjusting weights, investors can minimize risk for a given expected return, leveraging the
correlation between securities.



Practical Applications and Considerations

When applying these calculations:

- Use accurate data: Probabilities and returns should reflect realistic scenarios.

- Consider historical data: Past performance can inform estimates but does not guarantee future
results.

- Assess risk appetite: Higher expected returns typically come with higher risk; align investments
accordingly.

- Diversify: Combining multiple securities reduces unsystematic risk.

- Monitor and adjust: Market conditions change; regularly review your portfolio metrics.

Conclusion

Understanding the expected returns and standard deviation of returns for two securities is a
cornerstone of sound investment strategy. By methodically calculating these metrics, investors can
evaluate risk-return
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