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Investing in financial markets can be both exciting and challenging. As an
investor, the goal is often to optimize returns while managing risk
effectively. One common approach is to diversify your investment portfolio
across various securities, balancing risk and reward according to your
financial goals and risk tolerance. In this context, owning a portfolio
equally invested in three securities—comprising a risk-free asset like T-
bills and two stocks—serves as an excellent case study for understanding
fundamental investment principles, risk management, and portfolio
optimization.

This article explores the intricacies of such a portfolio, shedding light on
how to analyze its risk and return profile, the benefits of diversification,
and strategies to optimize performance. Whether you're a beginner or an
experienced investor, understanding these concepts can help you make more
informed decisions and craft a resilient investment strategy.

Understanding the Composition of the Portfolio

The Three Securities: T-bills and Two Stocks

In our scenario, the portfolio consists of three securities:

1. T-bills (Treasury Bills) – The risk-free asset
2. Stock A – A stock with moderate risk and return
3. Stock B – A stock with higher risk and potentially higher return

Each is equally weighted, meaning 1/3 of the total investment is allocated to
each security. This equal distribution simplifies analysis and provides a
balanced approach to risk and reward.

Why Include a Risk-Free Asset?

Including a risk-free asset like T-bills in a portfolio offers several
advantages:



- Capital Preservation: T-bills are backed by the government, making them one
of the safest investments.
- Risk Diversification: They reduce the overall volatility of the portfolio.
- Benchmarking: T-bills serve as a baseline for comparing the performance of
riskier assets.
- Asset Allocation Flexibility: They allow investors to adjust the risk-
return profile according to market conditions and personal preferences.

Analyzing the Portfolio’s Expected Return

Calculating the Expected Return

The expected return of the portfolio (E[Rp]) is computed as the weighted sum
of the expected returns of each security:

\[
E[Rp] = w_{T} \times R_{T} + w_{A} \times R_{A} + w_{B} \times R_{B}
\]

Where:
- \(w_{T}\), \(w_{A}\), \(w_{B}\) are the weights of T-bills, Stock A, and
Stock B respectively (each 1/3 in this case).
- \(R_{T}\), \(R_{A}\), \(R_{B}\) are the expected returns of each security.

Assuming estimated returns:
- \(R_{T} = 2\%\) (risk-free rate)
- \(R_{A} = 8\%\)
- \(R_{B} = 12\%\)

The expected portfolio return:

\[
E[Rp] = \frac{1}{3} \times 2\% + \frac{1}{3} \times 8\% + \frac{1}{3} \times
12\%
\]

\[
E[Rp] = \frac{1}{3} (2 + 8 + 12) = \frac{1}{3} \times 22\% \approx 7.33\%
\]

This indicates an average expected return of approximately 7.33%, balancing
the safer T-bills and the more aggressive stocks.

Implications of Equal Weighting



Equal investment across securities simplifies the analysis and highlights the
impact of each asset on overall return. However, this approach also assumes
the investor's risk tolerance aligns with such an allocation—often a
conservative or balanced stance.

Assessing the Portfolio’s Risk

Understanding Variance and Standard Deviation

Risk in a portfolio is typically measured by its variance or standard
deviation, reflecting the variability of returns over time.

The portfolio variance (\(\sigma_p^2\)) considering three securities involves
their individual variances and covariances:

\[
\sigma_p^2 = \sum_{i=1}^{3} \sum_{j=1}^{3} w_i w_j \text{Cov}(R_i, R_j)
\]

Expanding for three assets:

\[
\sigma_p^2 = w_{T}^2 \sigma_{T}^2 + w_{A}^2 \sigma_{A}^2 + w_{B}^2
\sigma_{B}^2 + 2w_{T}w_{A} \text{Cov}(R_T, R_A) + 2w_{T}w_{B} \text{Cov}(R_T,
R_B) + 2w_{A}w_{B} \text{Cov}(R_A, R_B)
\]

- \(\sigma_i^2\) is the variance of each security
- \(\text{Cov}(R_i, R_j)\) is the covariance between securities

Given the risk-free nature of T-bills, their variance and covariance with
stocks are zero:

\[
\sigma_{T}^2 = 0,\quad \text{Cov}(R_T, R_A) = 0,\quad \text{Cov}(R_T, R_B) =
0
\]

Thus, the portfolio variance simplifies to:

\[
\sigma_p^2 = w_{A}^2 \sigma_{A}^2 + w_{B}^2 \sigma_{B}^2 + 2w_{A}w_{B}
\text{Cov}(R_A, R_B)
\]

This emphasizes that the risk contribution of the risk-free asset is null,
and the portfolio’s risk hinges on the stocks’ variances and their



covariance.

Estimating Risk Parameters

Suppose:
- \(\sigma_{A} = 10\%\)
- \(\sigma_{B} = 20\%\)
- \(\text{Correlation between A and B} = 0.5\)

Covariance:

\[
\text{Cov}(R_A, R_B) = \rho_{A,B} \times \sigma_A \times \sigma_B = 0.5
\times 0.10 \times 0.20 = 0.01
\]

Calculating portfolio variance:

\[
\sigma_p^2 = \left(\frac{1}{3}\right)^2 \times 0.10^2 +
\left(\frac{1}{3}\right)^2 \times 0.20^2 + 2 \times \frac{1}{3} \times
\frac{1}{3} \times 0.01
\]

\[
\sigma_p^2 = \frac{1}{9} \times 0.01 + \frac{1}{9} \times 0.04 + \frac{2}{9}
\times 0.01
\]

\[
\sigma_p^2 = 0.00111 + 0.00444 + 0.00222 = 0.00777
\]

Standard deviation:

\[
\sigma_p = \sqrt{0.00777} \approx 8.81\%
\]

This indicates the portfolio's volatility is approximately 8.81%, lower than
that of the riskier stock B, thanks to diversification and the risk-free
component.

Benefits of Diversification in an Equal-
Weighted Portfolio



Risk Reduction

Diversification minimizes the impact of poor performance from any single
asset. When stocks are not perfectly correlated, the combined risk is less
than the sum of individual risks.

Enhanced Return Potential

Including stocks with varying risk-return profiles allows for capturing
higher returns while controlling overall risk.

Stability and Resilience

An equally invested portfolio balances exposure, making it more resilient to
market fluctuations compared to concentrated holdings.

Strategies to Optimize an Equally Invested
Portfolio

Rebalancing

Regularly adjusting the weights to maintain equal proportions ensures the
portfolio remains aligned with investment objectives, especially as asset
values fluctuate.

Incorporating Additional Assets

Adding other securities such as bonds, commodities, or real estate can
further diversify and enhance risk-adjusted returns.

Adjusting Based on Risk Tolerance

Depending on your risk appetite, you might tilt the portfolio towards more
conservative assets or increase exposure to riskier stocks for higher
potential returns.



Conclusion: Making Informed Investment
Decisions

Owning a portfolio equally invested in a risk-free asset like T-bills and two
stocks provides a foundational understanding of diversification, risk
management, and expected returns. By carefully analyzing the expected return,
risk profile, and covariance among assets, investors can tailor their
portfolios to meet specific financial goals.

While the inclusion of risk-free assets buffers against volatility, the
stocks contribute growth potential. Achieving the optimal balance requires
ongoing assessment, rebalancing, and strategic adjustments based on market
conditions and personal risk tolerance.

In essence, a well-structured, diversified portfolio—whether equally weighted
or otherwise—serves as a vital tool for building wealth, managing risk, and
achieving long-term financial success

Frequently Asked Questions

What is the expected return of a portfolio equally
invested in T-bills and two stocks?
The expected return is the average of the returns of all three securities,
weighted equally. If R_Tbills, R_Stock1, and R_Stock2 are their respective
returns, then Expected Return = (R_Tbills + R_Stock1 + R_Stock2) / 3.

How does including a risk-free asset like T-bills
affect the overall portfolio risk?
Including a risk-free asset like T-bills reduces the overall portfolio risk
because it provides a stable, guaranteed return, thereby decreasing the
portfolio's volatility compared to holding only stocks.

What is the impact on the portfolio's risk-return
profile if one stock is significantly more volatile
than the other?
Having one more volatile stock increases the portfolio's overall risk,
especially if the stocks are not perfectly correlated, which can lead to
higher potential returns but also greater risk.



How can I calculate the portfolio's standard
deviation given the investments are equally
weighted?
You need to consider the individual standard deviations of each security and
their correlations. The formula involves summing the variances and
covariances, then taking the square root:

σ_p = sqrt[(1/3)^2 (σ_Tbills^2 + σ_Stock1^2 + σ_Stock2^2) + 2(1/3)^2
(Covariances).

If the risk-free rate increases, how does that
influence my portfolio's expected return?
An increase in the risk-free rate raises the baseline return of your
portfolio, especially if your allocation includes T-bills, potentially making
the risk-return trade-off more attractive.

What are the advantages of equally investing in T-
bills and two stocks?
This approach offers diversification, balancing the safety of T-bills with
the growth potential of stocks, and simplifies the investment process by
maintaining equal weights.

How does the correlation between the two stocks
influence the portfolio's risk?
If the stocks are highly positively correlated, the portfolio's risk
increases because they tend to move together. If negatively correlated or
uncorrelated, the overall risk can be reduced through diversification.

What is the effect of rebalancing on this equally
invested portfolio?
Rebalancing maintains equal weights over time, which can help manage risk and
capitalize on market movements, but it may involve transaction costs and
timing considerations.

How can I measure the portfolio's Sharpe ratio given
this investment setup?
The Sharpe ratio is calculated as (Expected Portfolio Return - Risk-Free
Rate) divided by the portfolio's standard deviation, providing a measure of
risk-adjusted return.



What considerations should I keep in mind when
investing equally in a risk-free asset and two
stocks?
Consider the correlation between stocks, expected returns, individual
volatilities, and your risk tolerance. Equal allocation simplifies management
but may not optimize risk-adjusted returns; adjustments might be necessary
based on market conditions.

Additional Resources
You Own A Portfolio Equally Invested In Three Securities (T-bills And Two
Stocks). The First Is A Risk-free Investment, Setting the Stage for a Deep
Dive into Portfolio Diversification and Risk Management

In the world of investing, constructing a portfolio that balances risk and
reward is both an art and a science. Imagine you own a portfolio equally
invested in three different securities: Treasury bills (T-bills) and two
individual stocks. Notably, the first security is risk-free—T-bills—serving
as a foundation for understanding how diversification influences your overall
investment performance. This scenario offers an excellent lens through which
to explore fundamental concepts such as risk, return, portfolio optimization,
and the trade-offs that investors face daily.

This article will unpack the mechanics behind such a portfolio, providing
insight into how each component interacts, the benefits and limitations of
including risk-free assets, and strategies for effective asset allocation.
Whether you're an experienced investor or just starting out, understanding
these principles can help you make more informed decisions to meet your
financial goals.

---

Understanding the Components of Your Portfolio

Your current portfolio comprises three securities:

1. T-bills (Risk-Free Asset)
2. Stock A
3. Stock B

Let's explore each in detail, starting with the risk-free asset.



The Role of Risk-Free Assets: T-bills

Treasury bills, often referred to as T-bills, are short-term debt securities
issued by the government. They are considered virtually risk-free because
they are backed by the full faith and credit of the issuing government,
typically the United States.

Key Features of T-bills:
- Safety: Minimal default risk.
- Liquidity: Highly liquid, easily convertible to cash.
- Returns: Offer a fixed yield, often lower than stocks but with certainty.
- Maturity: Usually issued with maturities ranging from a few weeks to one
year.

Why include T-bills in a portfolio?
- Capital preservation: They help protect your principal.
- Benchmarking: Serve as a baseline for measuring risk and return.
- Risk mitigation: Reduce overall portfolio volatility when combined with
riskier assets.

The Two Stocks: Growth and Risk Considerations

The other two securities are stocks, representing ownership in companies with
potentially higher returns but also higher risk.

Stock A and Stock B: Key considerations

- Expected return: Historically, stocks tend to outperform risk-free assets
over the long term, but with significant variability.
- Volatility: Stocks can fluctuate widely in response to economic, industry,
or company-specific news.
- Correlation: The degree to which each stock's returns move in tandem
affects diversification benefits.

Factors influencing stock selection:
- Growth prospects: Revenue and earnings growth potential.
- Market sectors: Industry exposure that affects sensitivity to economic
cycles.
- Historical performance: Past volatility and return patterns.

---

Risk and Return Dynamics in a Three-Security
Portfolio



Understanding how these three securities interact is fundamental to
optimizing your portfolio.

Expected Return of the Portfolio

Since the portfolio is equally weighted, each security contributes 1/3 to the
total investment.

The expected return (E[R]) of the portfolio is:

E[R] = (1/3) R_T-bills + (1/3) R_StockA + (1/3) R_StockB

- R_T-bills: Known and fixed, e.g., 2%
- R_StockA & R_StockB: Estimated based on historical data, say 8% and 12%,
respectively.

Calculating the expected return:

E[R] = (1/3) 2% + (1/3) 8% + (1/3) 12% = (2% + 8% + 12%) / 3 = 22% / 3 ≈
7.33%

This simple average indicates that, on expected terms, your portfolio yields
approximately 7.33%.

Risk (Variance and Standard Deviation)

While expected return is important, risk—measured as variance or standard
deviation—is equally crucial.

- Variance (σ²): Captures the dispersion of returns.
- Standard deviation (σ): The square root of variance, representing typical
deviation from the mean.

For a three-asset portfolio, the variance is calculated as:

σ²_P = Σ Σ w_i w_j Cov(R_i, R_j)

where:
- w_i, w_j are weights (here, 1/3 each),
- Cov(R_i, R_j) is the covariance between assets i and j.

Since T-bills are risk-free, their variance is zero, simplifying
calculations. The risk mainly depends on the stocks’ variances and their
covariance:

σ²_P = (1/3)² (σ²_StockA + σ²_StockB + 2 Cov(StockA, StockB))



Implication:
Including a risk-free asset reduces the overall variance of the portfolio,
especially when combined with stocks that are not perfectly correlated.

---

Benefits of Including a Risk-Free Asset in the
Portfolio

Integrating a risk-free asset such as T-bills into a portfolio containing
stocks offers several strategic advantages.

1. Risk Reduction and Portfolio Diversification

Adding a risk-free asset reduces the portfolio's overall volatility because
it does not fluctuate with market movements. Combining risk-free assets with
risky stocks creates a spectrum of possible outcomes, enabling investors to
tailor risk levels.

Example:
- A portfolio with a higher proportion in T-bills will have lower volatility.
- Adjusting the weights allows for customizing risk exposure, from
conservative to aggressive.

2. Enhancing Return-Risk Trade-offs: The Capital
Market Line

The Capital Market Line (CML) illustrates the best possible risk-return
combinations achievable by combining the risk-free asset with risky
securities.

Key points:
- An investor can "lend" at the risk-free rate or "borrow" at the same rate
to leverage investments in risky assets.
- This combination results in portfolios lying along the CML, offering
optimal risk-adjusted returns.

Practical insight:
- If an investor wants higher expected returns, they can borrow at the risk-
free rate to invest more heavily in stocks.
- Conversely, to lower risk, they can shift towards T-bills.



3. Flexibility in Portfolio Management

Including a risk-free asset grants flexibility for tactical adjustments based
on market outlook:
- Defensive stance: Increase allocation to T-bills during uncertain times.
- Aggressive stance: Borrow at the risk-free rate to invest more in stocks
when expecting growth.

Trade-offs and Limitations of a Simplistic
Portfolio

While the inclusion of T-bills offers benefits, there are inherent trade-offs
and limitations to this simple three-security setup.

1. Limited Diversification

- Holding only two stocks and T-bills may not provide sufficient
diversification across sectors, industries, or geographies.
- Concentration risk remains if stocks are correlated or affected by similar
economic factors.

2. Assumptions of Risk-Free Rate and Expected
Returns

- Future returns are uncertain; historical averages may not predict future
performance.
- The risk-free rate can fluctuate due to monetary policy changes.

3. Correlation Effects

- The benefits of diversification are maximized when stocks are negatively
correlated or uncorrelated.
- If Stock A and Stock B move in tandem, diversification benefits diminish.

4. Market Conditions and Timing

- Market volatility, economic downturns, or systemic shocks can adversely
affect all assets, including T-bills in rare scenarios (e.g., inflation
surpassing yields).



---

Practical Strategies for Investors

Given the principles discussed, investors can adopt strategies to optimize
their portfolios involving risk-free assets and stocks.

1. Asset Allocation Based on Risk Tolerance

- Conservative investors: Higher allocation in T-bills.
- Aggressive investors: Higher weighting in stocks, potentially leveraging
through borrowing.

2. Dynamic Rebalancing

- Regularly adjusting weights to maintain desired risk levels.
- Responding to market changes, such as increasing stock exposure when
valuations are attractive.

3. Diversification Beyond Three Securities

- Incorporate additional securities, ETFs, or mutual funds to broaden
exposure.
- Reduce idiosyncratic risk associated with individual stocks.

4. Incorporating Other Asset Classes

- Bonds, commodities, or international securities can further diversify.

---

Conclusion: Balancing Risk and Return in Your
Portfolio

Your portfolio, equally invested in a risk-free T-bill and two stocks,
exemplifies foundational investment principles: balancing risk and return
through diversification. The inclusion of a risk-free asset provides a safety
net, reduces overall volatility, and offers strategic flexibility. However,
it also underscores the importance of understanding correlations, market
dynamics, and the limitations of overly simplistic portfolios.

Effective portfolio management involves not only selecting the right mix of
assets but also regularly evaluating and adjusting your holdings in response
to evolving market conditions and personal financial goals. By appreciating
the roles each security plays—risk-free or risky—you can craft an investment
strategy that aligns with your risk appetite and optimizes your chances of



achieving desired financial outcomes.

In the broader context, this scenario underscores key investing lessons:
diversification reduces risk, balancing assets can improve risk-adjusted
returns, and strategic use of risk-free securities can enhance portfolio
resilience
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