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Correlation Coefficient Between Return Of Stock A And B Is -1. Assume That You Can Borrow And
Lend At a risk-free rate, the implications of such a perfect negative correlation are profound for
investors, portfolio managers, and financial analysts alike. This scenario presents an opportunity to
construct hedged portfolios that can effectively eliminate risk or optimize returns. Understanding the
concept of correlation, especially a correlation coefficient of -1, enables investors to make more
informed decisions about diversification, risk management, and strategic asset allocation. In this
comprehensive article, we will explore the meaning of a correlation coefficient of -1 between two
stocks, its significance in portfolio theory, practical applications, and how the ability to borrow and lend

at a risk-free rate amplifies these benefits.

Understanding Correlation Coefficient and Its Significance

What is Correlation Coefficient?

The correlation coefficient, often denoted as r, measures the strength and direction of the linear
relationship between two variables—in this case, the returns of Stock A and Stock B. It ranges from -1
to +1:

- +1 indicates a perfect positive linear relationship; when Stock A's return increases, Stock B's return
increases proportionally.

- 0 indicates no linear relationship.

- -1 indicates a perfect negative linear relationship; when Stock A's return increases, Stock B's return

decreases proportionally.



Implications of a Correlation Coefficient of -1

When the correlation coefficient between two stocks is exactly -1, it signifies a perfect inverse
relationship. This has several important implications:

- Risk Offset: Gains in one stock are exactly offset by losses in the other, leading to the potential for
riskless portfolios.

- Diversification Benefits: Combining such stocks can dramatically reduce portfolio volatility.

- Hedging Strategies: Investors can construct hedge positions to eliminate market risk.

Why a Correlation of -1 Is Rare and Valuable

Rarity of Perfect Negative Correlation

In real-world markets, a correlation of exactly -1 is rare. Most assets display some degree of
correlation that fluctuates over time due to changing economic conditions, market sentiment, and other
factors. However, the theoretical and practical importance of such a correlation remains high because

it provides a blueprint for constructing nearly riskless portfolios.

Value in Portfolio Optimization

The ability to perfectly hedge or eliminate risk is a powerful tool:
- Risk-Free Arbitrage: Investors can exploit the perfect hedge to lock in returns.
- Enhanced Portfolio Efficiency: By combining stocks with -1 correlation, investors maximize returns for

a given level of risk or minimize risk for a given return.

Constructing a Riskless Portfolio with Stocks A and B



Assumptions and Setup

Suppose:

- You can borrow and lend at a risk-free rate, denoted as r_f.

- Stock A and Stock B have returns R_A and R_B, respectively.
- The correlation coefficient between R_A and R_B is -1.

- The stocks have known expected returns and standard deviations.

Formulating the Portfolio

Let’s consider a portfolio composed of w_A shares of Stock A and w_B shares of Stock B. The total

return of the portfolio is:

[RP=wARA+wBR B\

Because of the perfect negative correlation, the variance of the portfolio simplifies:

\[ \text{Var}(R_P) = w_A*2 \sigma_A”2 + w_B"2 \sigma_B”"2 + 2w_A w_B \rho {A,B} \sigma_A

\sigma_B \]

Since \(\rho_{A,B} = -1\):

\[ \text{Var}(R_P) = (w_A \sigma_A - w_B \sigma_B)"2 \]

To achieve a riskless portfolio (zero variance):

\[ w_A\sigma_A =w_B \sigma_ B \]

This leads to the weight ratio:

\[ \frac{w_AXw_B} = \frac{\sigma_B}{\sigma_A} \]



Key Point: By choosing weights satisfying this ratio, the portfolio’s return becomes deterministic, i.e.,

riskless.

Calculating the Riskless Portfolio Return

The return of this riskless portfolio is:

\[ R_{riskless} =w_A R_A+w_BR_B]

Given the weight ratio:

\[ R_{riskless} = \frac{\sigma_B R_A + \sigma_A R_B}\sigma_A + \sigma_B} \]

Since the portfolio is riskless, its expected return must be equal to the risk-free rate r_f (by the no-

arbitrage principle):
\[ R_{riskless} = r_f ]

This implies that one can construct such a portfolio with an expected return equal to the risk-free rate,

effectively eliminating market risk.

Implications for Investors and Portfolio Management

Arbitrage Opportunities

The ability to form a riskless portfolio at the risk-free rate creates arbitrage opportunities:
- Arbitrageurs can exploit discrepancies between the portfolio’s return and the risk-free rate.
- Riskless Profit: By borrowing at the risk-free rate to invest in portfolios with higher expected returns

or shorting riskless portfolios, investors can generate arbitrage profits.



Hedging and Risk Management

A perfect negative correlation allows investors to hedge:
- Market Risks: Price swings in one stock are offset by opposite movements in the other.

- Specific Risks: Company-specific events can be neutralized through such hedging.

Portfolio Diversification and Optimization

- Combining stocks with -1 correlation maximizes diversification benefits.

- Investors can achieve targeted risk-return profiles by adjusting weights accordingly.

Practical Applications and Limitations

Real-World Constraints

While the theory of a correlation of -1 offers valuable insights, real-world constraints include:
- Changing Correlations: Correlations fluctuate over time.

- Transaction Costs: Buying, selling, and rebalancing portfolios incur costs.

- Market Liquidity: Difficulties in executing large trades without impacting prices.

- Borrowing Limits: Restrictions on short selling or borrowing at the risk-free rate.

Strategies Utilizing Perfect Negative Correlation

Investors and hedge funds can employ strategies such as:
- Pairs Trading: Exploiting deviations from the perfect negative relationship.
- Hedging with Derivatives: Using options or futures to replicate the hedging effect.

- Dynamic Rebalancing: Adjusting weights as correlations change to maintain riskless positions.



Conclusion

A correlation coefficient of -1 between Stock A and Stock B signifies a perfect inverse relationship,
opening up unique opportunities for riskless profit and effective hedging. When combined with the
ability to borrow and lend at a risk-free rate, investors can construct portfolios that are immune to
market fluctuations, optimize risk-return trade-offs, and exploit arbitrage opportunities. Although perfect
negative correlation is rare in practice, understanding its implications enhances strategic decision-
making in portfolio management and risk mitigation. Investors should continuously monitor correlation
dynamics and transaction costs to effectively implement strategies derived from this principle,

ultimately leading to more resilient and efficient investment portfolios.

Key Takeaways:

- Perfect negative correlation (-1) enables the construction of riskless portfolios.

- Borrowing and lending at the risk-free rate amplify the benefits of such portfolios.
- Practical challenges include fluctuating correlations and transaction costs.

- Strategic applications include hedging, arbitrage, and portfolio optimization.

By mastering the concept of correlation and its implications, investors can significantly improve their

ability to manage risk and enhance returns in complex financial markets.

Frequently Asked Questions

What does a correlation coefficient of -1 between Stock A and Stock

B indicate?

A correlation coefficient of -1 indicates a perfect negative linear relationship between Stock A and

Stock B, meaning when one stock's return increases, the other's decreases proportionally.



Can an investor exploit a -1 correlation to reduce portfolio risk?

Yes, combining stocks with a -1 correlation can effectively hedge each other, reducing overall portfolio

volatility and risk.

How does the ability to borrow and lend at a risk-free rate impact
portfolio construction with stocks A and B?

It allows investors to create leveraged or hedged positions, optimizing the risk-return profile by

adjusting the proportions of stocks A and B in the portfolio.

Is it possible to achieve a riskless (zero variance) portfolio with stocks
A and B if their correlation is -1?

Yes, if the stocks are perfectly negatively correlated, investors can combine them in specific

proportions to eliminate total risk, creating a riskless portfolio.

What is the significance of the assumption that borrowing and lending
are possible at a risk-free rate?

This assumption enables the construction of portfolios along the Capital Market Line (CML), allowing

for optimal leverage and risk management strategies.

Does a correlation of -1 imply that stocks A and B always move
inversely in all market conditions?

While a correlation of -1 indicates perfect inverse movement over the observed period, actual market

conditions can vary, and perfect inverse movement may not always persist.

How does the correlation coefficient of -1 influence the expected



return of a combined portfolio of stocks A and B?

The expected return is a weighted average of the two stocks' returns, but the risk (variance) can be

minimized or eliminated entirely, depending on the weights, due to the perfect negative correlation.

Additional Resources

Correlation Coefficient Between Return Of Stock A And B Is -1: An In-Depth Analysis

Understanding the correlation coefficient between Stock A and Stock B is fundamental in portfolio
management, risk assessment, and diversification strategies. When the correlation coefficient between
two assets is -1, it indicates a perfect negative linear relationship between their returns. This means
that whenever Stock A's return increases, Stock B's return decreases proportionally, and vice versa.
Such a scenario presents unique opportunities and challenges for investors, especially when combined
with the assumption that borrowing and lending are available at a common risk-free rate. In this article,
we explore the implications of a perfect negative correlation, how it influences portfolio optimization,

the role of borrowing and lending, and the practical considerations for investors.

Understanding Correlation Coefficient and Its Significance

Definition of Correlation Coefficient

The correlation coefficient, denoted as D (rho), measures the strength and direction of a linear
relationship between two variables—in this case, the returns of Stock A and Stock B. It ranges from -1
to +1:

- +1: Perfect positive correlation (returns move together)

- 0: No linear relationship



- -1: Perfect negative correlation (returns move in opposite directions)

A correlation coefficient of -1 signifies that the two stocks are perfectly negatively correlated, meaning

their returns are inversely proportional at all times.

Implications of a -1 Correlation

- Diversification: Combining stocks with -1 correlation can, in theory, eliminate risk entirely when
weighted appropriately.
- Risk Management: Perfect negative correlation provides an ideal hedge; the gains in one stock offset

losses in the other.

Mathematical Foundations and Portfolio Construction

Variance and Covariance in Portfolio Theory

The risk (variance) of a two-asset portfolio is given by:

\[ \sigma_{p}*2 = w_A"2 \sigma_A"2 + w_B"2 \sigma_B"2 + 2 w_A w_B \text{Cov}(A,B) \]
where:

-\(w_A, w_B\): weights of stocks A and B

- \( \sigma_A"2, \sigma_B”2 \): variances of individual stocks

- \( text{Cov}(A,B) \): covariance between the returns

Since covariance relates directly to correlation (\( \rho \)), with:

\[ \text{CoVv}(A,B) = \rho \sigma_A \sigma_B \]

When \( \rho = -1\), the covariance becomes:



\[ \text{Cov}(A,B) = - \sigma_A \sigma_B \]

This leads to the potential for constructing a riskless portfolio by choosing weights such that the total

variance equals zero.

Constructing a Riskless Portfolio

Given the covariance at -1, the portfolio can be made riskless by solving:
\[ w_A\sigma_A =w_B \sigma_B \]
and:

\[wA+w B=11\]

This yields:
\[ w_A = \frac{\sigma_B}\sigma_A + \sigma_B} \]
\[ w_B = \frac{\sigma_A}\sigma_A + \sigma_B} \]

The resulting portfolio's return will be a combination of the two stocks, with no variability—an arbitrage

opportunity in idealized conditions.

Assuming Borrowing and Lending at the Risk-Free Rate

The Role of a Risk-Free Asset

The assumption that an investor can borrow and lend at a common risk-free rate (denoted \( r_f\))
simplifies portfolio optimization. It allows for constructing portfolios that combine risky assets with a

risk-free asset to achieve desired risk-return profiles.



Leveraged and De-Leveraged Portfolios

- Lending at \( r_f \): Investing in a risk-free asset to earn a guaranteed rate.
- Borrowing at \( r_f \): Taking loans to invest more heavily in the risky portfolio, increasing potential

returns but also risk.

Implications of -1 Correlation in the Presence of Borrowing and

Lending

- Perfect Hedging: Combining Stock A and B in the ratio derived above results in a riskless portfolio.
- Arbitrage Opportunities: Theoretically, investors could borrow at \( r_f ), invest in this riskless

portfolio, and earn riskless profits, leading to a convergence of the portfolio's return to \( r_f\).

Practical Implications and Strategies

Constructing the Optimal Portfolio

Given perfect negative correlation:

- An investor can create a riskless portfolio with zero volatility.

- The expected return of this portfolio is a weighted average of the individual expected returns:
fRp=w ARA+w BR B

- Since the portfolio is riskless, its return is guaranteed, enabling investors to achieve desired risk-

return profiles precisely.



Leverage and Its Effects

- Investors can leverage the riskless portfolio by borrowing at \( r_f\) to increase expected returns.

- Conversely, they can short the stocks to hedge or speculate on market movements.

Pros and Cons of Perfect Negative Correlation

Pros:
- Risk Elimination: Theoretically, risk can be fully hedged, leading to a riskless position.
- Enhanced Diversification: Combining such stocks maximizes diversification benefits.

- Predictable Returns: The portfolio's return becomes deterministic, simplifying planning.

Cons:

- Market Imperfections: Perfect negative correlation is rare; real-world assets rarely exhibit exactly -1
correlation.

- Transaction Costs: Frequent rebalancing might be necessary to maintain the riskless portfolio,
incurring costs.

- Model Assumptions: Assumes continuous trading, no taxes, and perfect liquidity, which are

unrealistic.

Limitations and Risks in Practical Scenarios

Real-World Deviations from Perfect Correlation

- Most assets are correlated imperfectly; -1 correlation is an idealized scenario.

- Correlations can change over time, especially during market stress.



Liquidity and Transaction Costs

- Constant rebalancing to maintain weights can incur significant costs.

- Market liquidity can hinder executing large trades at desired prices.

Model Assumptions and Market Frictions

- No transaction costs, taxes, or bid-ask spreads are assumed.

- Borrowing and lending rates may not be equal or constant.

Regulatory and Practical Constraints

- Short selling restrictions and margin requirements can limit strategies based on perfect hedging.

Conclusion

The correlation coefficient of -1 between Stock A and B presents an elegant theoretical ideal in
portfolio construction. It allows investors to eliminate risk entirely through precise weighting, especially
when borrowing and lending are available at a common risk-free rate. This scenario enables the
creation of riskless, arbitrage-free portfolios that can be leveraged to amplify returns or hedged to

minimize risk.

However, while the mathematical elegance of perfect negative correlation is appealing, practical
constraints—such as the rarity of assets with exactly -1 correlation, changing market conditions,
transaction costs, and market frictions—limit the direct application of this theory. Nonetheless,
understanding the dynamics of such perfect correlation offers valuable insights into diversification,

hedging strategies, and the importance of correlation in portfolio management.



In summary, the correlation coefficient of -1 between Stock A and B, coupled with the ability to borrow
and lend at a risk-free rate, provides a powerful framework for risk management and portfolio
optimization. Investors must, however, be cautious in translating this idealized scenario into real-world

strategies, always accounting for market imperfections and operational constraints.
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