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When evaluating investment opportunities, understanding the characteristics of different assets is essential
to making informed decisions. In this scenario, you are considering two assets with specific expected
returns and weights, represented as E(R) and W respectively. These parameters are crucial in assessing the
potential risk and return profile of each asset, ultimately guiding your portfolio allocation strategy. This
article delves into the details of these assets, explores how to analyze their risk-return trade-offs, and
discusses how to incorporate them into an optimal investment portfolio.

Understanding the Basic Metrics: Expected Return and Asset
Weight

Expected Return (E(R))
Expected return, denoted as E(R), is the anticipated average return an investor expects to earn from an
asset over a specific period. It is a fundamental measure used to compare different investment options. For
the two assets in question, the expected returns are:

Asset 1: E(R) = 0.15 or 15%

Asset 2: E(R) = 0.20 or 20%

These figures suggest that Asset 2 offers a higher expected return compared to Asset 1, making it more
attractive from a purely return-focused perspective.

Asset Weights (W)
The weight of an asset in a portfolio reflects its proportion relative to the total investment. The weights



provided are:

Asset 1: W = 0.5 or 50%

Asset 2: W = 0.20 or 20%

The remaining percentage (30%) likely corresponds to other assets or cash holdings, but for the scope of this
discussion, we focus on these two assets.

Analyzing Risk and Return: The Core Investment Principles

Risk-Return Tradeoff
Investors aim to maximize returns while minimizing risk. The two key measures to analyze this tradeoff
include:

Expected Return: Indicates the potential reward

Risk (Standard Deviation or Variance): Measures the variability or volatility of returns

While the expected returns for the assets are provided, their risks are equally important. Typically, higher
expected returns come with higher risk, but this isn't always the case. To fully evaluate these assets, you
need data on their variances and covariance.

Calculating Portfolio Expected Return
The expected return of a portfolio comprising multiple assets is calculated as:

\[
E(R_p) = \sum_{i=1}^{n} W_i \times E(R_i)
\]

Applying this to our assets:

\[



E(R_{portfolio}) = (0.5 \times 0.15) + (0.2 \times 0.20) = 0.075 + 0.04 = 0.115 \text{ or } 11.5\%
\]

This means that if you allocate 50% of your portfolio to Asset 1 and 20% to Asset 2, the expected return is
approximately 11.5%. Adjusting weights can optimize this expected return based on your risk appetite.

Assessing Risk: Variance, Covariance, and Portfolio Risk

Understanding Variance and Standard Deviation
Variance measures the dispersion of returns, while the standard deviation is its square root, providing a
more interpretable measure of risk.

Role of Covariance and Correlation
The risk of a portfolio depends not only on individual asset variances but also on how assets move together,
quantified as covariance or correlation. Diversification benefits arise when assets are not perfectly
correlated.

Calculating Portfolio Variance
The variance of a two-asset portfolio is:

\[
\sigma_p^2 = (W_1)^2 \sigma_1^2 + (W_2)^2 \sigma_2^2 + 2 W_1 W_2 \text{Cov}(R_1, R_2)
\]

Where:
- \(\sigma_1^2\) and \(\sigma_2^2\) are the variances of Asset 1 and Asset 2
- \(\text{Cov}(R_1, R_2)\) is the covariance between the two assets

Without specific variance and covariance data, we can still understand that adding assets with low
correlation can reduce overall portfolio risk.

Optimizing Your Portfolio: Balancing Risk and Return



Constructing the Efficient Frontier
The efficient frontier represents the set of optimal portfolios offering the highest expected return for a
given level of risk. To identify the best mix of these two assets:

Adjust weights to maximize returns while controlling risk

Use mean-variance optimization techniques to find the optimal balance

Impact of Asset Weights on Portfolio Performance
Since Asset 1 has a lower expected return but potentially lower risk, increasing its weight may reduce
overall volatility. Conversely, increasing Asset 2's weight boosts expected returns but may introduce more
risk.

Sample Portfolio Strategies
Here are some example strategies:

Conservative Approach: Assign a higher weight to Asset 1 (e.g., W=0.7) to minimize risk, accepting a1.
lower expected return.

Aggressive Approach: Allocate more to Asset 2 (e.g., W=0.4 or higher) to maximize potential returns,2.
understanding the increased risk.

Using Modern Portfolio Theory (MPT) for Decision-Making

Introduction to MPT
Modern Portfolio Theory suggests that investors can construct portfolios that optimize the tradeoff between
risk and return by carefully selecting asset weights.



Applying MPT Principles
To leverage MPT:

Estimate the expected returns, variances, and covariances of your assets

Use quadratic programming or specialized software to find the optimal weights

Evaluate the resulting portfolio's risk-return profile

Benefits of Diversification
Including assets with different risk-return characteristics and low correlations can lead to more efficient
portfolios, reducing overall risk without sacrificing expected returns.

Practical Considerations When Choosing Between Assets

Risk Tolerance and Investment Goals
Your personal risk tolerance plays a vital role in asset selection. If you prefer stability, you might favor
Asset 1 despite its lower expected return. For higher growth potential, Asset 2 may be more appropriate.

Market Conditions and Economic Outlook
Assess current economic factors and market outlooks that could influence asset performance. For example,
economic growth may favor higher-return assets, but increased volatility might also increase risk.

Cost and Liquidity
Consider transaction costs, liquidity, and ease of buying or selling the assets. These factors can impact your
overall investment strategy and returns.

Conclusion: Making an Informed Investment Decision



Choosing between assets with different expected returns and weights involves analyzing both expected
performance and associated risks. Asset 1, with an expected return of 15%, offers a more conservative
profile, especially if its risk is lower. Asset 2, with a 20% expected return, presents a higher potential
reward but may come with increased volatility. By applying principles from modern portfolio theory,
understanding the correlation between assets, and aligning your choices with your risk tolerance and
investment goals, you can construct a diversified portfolio that optimizes your chances for success.

In summary, a systematic approach involving calculating expected returns, assessing risk through variance
and covariance, and optimizing asset weights can help you make strategic investment decisions.
Remember, diversification is key to managing risk effectively, and continuous monitoring of your portfolio
is essential to adapt to changing market conditions. Whether you prefer a more conservative or aggressive
stance, understanding these fundamental concepts enables you to tailor your investment strategy to achieve
your financial objectives efficiently.

Frequently Asked Questions

What do the given expected returns and weights indicate about the two
assets?
The assets have expected returns of 15% and 20%, with weights of 0.5 and 0.5 respectively, indicating an
equal allocation to each asset in the portfolio.

How do you calculate the expected return of the combined portfolio?
The expected return is calculated as the weighted sum: (0.5 0.15) + (0.5 0.20) = 0.075 + 0.10 = 0.175 or
17.5%.

What is the significance of the weights assigned to each asset?
The weights represent the proportion of the total investment allocated to each asset, influencing the overall
portfolio return and risk.

How does the expected return of 0.20 for the second asset impact portfolio
diversification?
A higher expected return for the second asset can improve the portfolio's overall return, especially if its
risk characteristics are favorable and it is not perfectly correlated with the first asset.



What additional information is needed to assess the risk of the combined
portfolio?
You need the individual assets' variances and covariance to calculate the portfolio's overall risk (standard
deviation).

If the assets are perfectly negatively correlated, how does that affect
portfolio risk?
Perfect negative correlation allows for risk reduction through diversification, potentially lowering the
portfolio's overall volatility significantly.

How would changing the weights of the assets affect the expected
return?
Adjusting the weights will alter the weighted sum, increasing the portfolio's expected return if more
weight is given to the higher-return asset, or decreasing it if the weight shifts toward the lower-return
asset.

Is investing equally in both assets always optimal?
Not necessarily; optimal allocation depends on the assets' risk, return, correlation, and the investor's risk
preference. Diversification benefits and risk-adjusted returns should be considered.

What are the key assumptions behind using expected returns and
weights in portfolio analysis?
Assumptions include that expected returns are accurate forecasts, asset returns are normally distributed, and
investors are rational and risk-averse, seeking to maximize expected return for a given level of risk.

Additional Resources
You Are Considering Two Assets With The Following Characteristics: E(R) = .15 = .10, W = .5, E(R) = .20
= .20

In the world of investment decision-making, evaluating assets involves a careful analysis of their expected
returns and associated risks. Investors often face complex choices when selecting between multiple options,
especially when these assets exhibit different risk-return profiles. Today, we explore a scenario involving
two assets with specific expected returns and weights, aiming to shed light on how investors can interpret
such data and make informed decisions.



---

Understanding the Basic Metrics: Expected Return and Variance

Before diving into the specifics of the given assets, it's crucial to understand the foundational concepts used
in investment analysis: expected return and variance.

Expected Return (E(R))

Expected return represents the average return an investor anticipates from an asset over a specified period,
considering all possible outcomes and their probabilities. It acts as a benchmark for assessing the
attractiveness of an investment.

- For Asset 1: E(R) = 0.15 (or 15%)
- For Asset 2: E(R) = 0.20 (or 20%)

These figures suggest that, on average, Asset 2 offers a higher return than Asset 1. However, higher
returns are typically associated with higher risk, which brings us to the next metric.

Variance and Standard Deviation

Variance measures the dispersion of an asset's returns around its expected return, indicating the level of
risk. The square root of variance, known as the standard deviation, gives a more intuitive measure of risk
in the same units as returns.

While the original data presents some figures that seem to represent variance or standard
deviation—possibly 0.10 and 0.20—clarity is necessary. Assuming these figures are standard deviations:

- Asset 1: Standard deviation = 0.10 (or 10%)
- Asset 2: Standard deviation = 0.20 (or 20%)

Higher standard deviation indicates greater volatility, implying that Asset 2 is riskier than Asset 1.

---



Portfolio Construction: Combining Assets with Different
Characteristics

Investors often don't choose to hold a single asset but rather a portfolio of multiple assets. Portfolio theory
suggests that combining assets can lead to risk reduction through diversification, especially if the assets are
not perfectly correlated.

Asset Weights and Portfolio Composition

The data indicates a weight, W = 0.5, which likely refers to the proportion of the portfolio invested in one
asset. Typically, in such scenarios:

- W: Portfolio weight in Asset 1 (or Asset 2)
- (1 - W): Portfolio weight in the other asset

Assuming W = 0.5, the investor allocates equally between the two assets:

- 50% in Asset 1
- 50% in Asset 2

This balanced approach aims to harness the higher returns of Asset 2 while mitigating risk through
diversification.

Expected Portfolio Return

The expected return of a two-asset portfolio is calculated as:

\[ E(R_{portfolio}) = W \times E(R_1) + (1 - W) \times E(R_2) \]

Plugging in the values:

\[ E(R_{portfolio}) = 0.5 \times 0.15 + 0.5 \times 0.20 = 0.075 + 0.10 = 0.175 \text{ or } 17.5\% \]

This indicates that, on average, the portfolio is expected to return 17.5%, which is higher than the first
asset’s return but slightly below the second’s.

---



Assessing Risk and Diversification Benefits

While expected return is important, understanding how combining assets affects overall risk is crucial. The
key is to analyze the portfolio’s variance or standard deviation, which depends on the individual assets’
variances and their correlation.

Calculating Portfolio Variance

The formula for the variance of a two-asset portfolio is:

\[ \sigma_{portfolio}^2 = W^2 \sigma_1^2 + (1 - W)^2 \sigma_2^2 + 2 W (1 - W) \text{Cov}(R_1, R_2) \]

or, in terms of correlation (\(\rho\)):

\[ \sigma_{portfolio}^2 = W^2 \sigma_1^2 + (1 - W)^2 \sigma_2^2 + 2 W (1 - W) \rho \sigma_1 \sigma_2 \]

Where:

- \(\sigma_1, \sigma_2\): Standard deviations of Asset 1 and Asset 2
- \(\rho\): Correlation coefficient between the assets

Since the original data doesn’t specify the correlation, we consider different scenarios:

---

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

In this case, the assets move perfectly together, and diversification offers no risk reduction. The portfolio's
standard deviation becomes:

\[ \sigma_{portfolio} = W \sigma_1 + (1 - W) \sigma_2 \]

Calculating:

\[ \sigma_{portfolio} = 0.5 \times 0.10 + 0.5 \times 0.20 = 0.05 + 0.10 = 0.15 \text{ or } 15\% \]

This is a weighted sum, indicating no diversification benefit compared to holding a single asset.

---



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

Complete negative correlation implies perfect hedging, potentially reducing risk to zero:

\[ \sigma_{portfolio} = |W \sigma_1 - (1 - W) \sigma_2| \]

Calculating:

\[ \sigma_{portfolio} = |0.5 \times 0.10 - 0.5 \times 0.20| = |0.05 - 0.10| = 0.05 \text{ or } 5\% \]

This scenario demonstrates significant risk reduction, highlighting the importance of asset correlation.

---

Scenario 3: Zero Correlation (\(\rho=0\))

When assets are uncorrelated, the covariance term drops out, and the portfolio variance simplifies to:

\[ \sigma_{portfolio}^2 = 0.5^2 \times 0.10^2 + 0.5^2 \times 0.20^2 \]

Calculations:

\[ \sigma_{portfolio}^2 = 0.25 \times 0.01 + 0.25 \times 0.04 = 0.0025 + 0.01 = 0.0125 \]

Standard deviation:

\[ \sigma_{portfolio} = \sqrt{0.0125} \approx 0.1118 \text{ or } 11.18\% \]

This is an improvement over individual assets, illustrating diversification benefits even without perfect
correlation.

---

Trade-Offs: Risk Versus Return

Investors must weigh higher potential returns against increased risk. The key considerations include:

- Expected Return: Portfolio at 17.5%, higher than Asset 1 but lower than Asset 2.
- Risk Level: Standard deviation varies from 5% (best case with perfect negative correlation) to 15% (worst



case with perfect positive correlation).

Depending on an investor's risk appetite:

- Risk-Averse Investors: Might prefer assets with lower standard deviation, possibly favoring Asset 1 or
portfolios with negative correlation.
- Aggressive Investors: Might accept higher risk for the chance of higher returns, leaning towards Asset 2
or portfolios with higher weights in the riskier asset.

---

Conclusion: Making an Informed Choice

The decision between these two assets hinges on multiple factors beyond just expected returns and
standard deviations. Key takeaways include:

- Higher Expected Returns Come with Higher Risks: Asset 2 offers a 20% expected return but with twice
the standard deviation of Asset 1.
- Diversification Can Reduce Risk: Combining assets, especially if they are not perfectly correlated, can
lower overall portfolio risk.
- Correlation Is Crucial: The degree of correlation influences how much risk can be mitigated through
diversification.
- Portfolio Weights Matter: Equal weighting provides a balanced approach, but adjusting weights based on
risk tolerance can optimize the risk-return profile.

Ultimately, investors should consider their individual risk tolerance, investment horizon, and market
outlooks when choosing between these assets. By understanding the underlying metrics and how they
interact within a portfolio, investors can craft strategies aligned with their financial goals, balancing the
pursuit of higher returns against acceptable levels of risk.

---

In summary, evaluating two assets with different expected returns and risk profiles involves analyzing
expected returns, standard deviations, and the correlation between assets. Constructing a diversified
portfolio can help manage risk while still pursuing attractive returns. Making informed decisions requires a
nuanced understanding of these metrics and how they influence each other, empowering investors to align
their strategies with their risk appetite and financial objectives.
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