FIN435 • Chapter 8 Study Guide
Risk & Return • Diversification • Efficient Frontier (Spring 2026)
Key Concepts & Formula Sheet
Return (R): The reward you earn. Often expressed as a percent.
Risk (σ): The volatility/variability of returns. Measured by standard deviation (σ).
Variance (σ²): Standard deviation squared.
Covariance (σij): How two assets move together (units: return²).
Correlation (ρij): Scaled covariance: -1 to +1 (unitless).
Diversification: Reducing portfolio risk by combining assets with imperfect correlation.
Efficient Frontier: Portfolios with the highest expected return for each level of risk (or lowest risk for each return).

Core formulas (use decimals in calculations):
Correlation and covariance:  ρij = σij / (σi σj)    and    σij = ρij σi σj
Portfolio expected return (3 stocks):  E[Rp] = wA·E[RA] + wB·E[RB] + wC·E[RC]
Portfolio variance (3 stocks):  σp² = wA²σA² + wB²σB² + wC²σC² + 2wAwBρABσAσB + 2wAwCρACσAσC + 2wBwCρBCσBσC
Portfolio standard deviation:  σp = √(σp²)
Sanity check: weights must sum to 1 (100%).

True / False (circle one)
Directions: For each statement, write T or F. If false, be ready to explain briefly.
Risk (in this chapter) is commonly measured by the standard deviation of returns.   T / F ______
A higher expected return always means lower risk.   T / F ______
Diversification works best when asset returns are less than perfectly positively correlated (ρ < +1).   T / F ______
If two stocks have ρ = +1, combining them cannot reduce portfolio volatility below the weighted-average-type risk (no diversification benefit).   T / F ______
If ρ = −1, it may be possible to build a zero-variance portfolio with the right weights (in theory).   T / F ______
Covariance equals correlation times the two standard deviations: σij = ρij σi σj.   T / F ______
Correlation is always between 0 and +1.   T / F ______
Unsystematic (firm-specific) risk can be reduced by holding a diversified portfolio.   T / F ______
Systematic (market) risk cannot be eliminated by diversification.   T / F ______
The efficient frontier contains portfolios with the highest expected return for each level of risk.   T / F ______
A portfolio below the efficient frontier is inefficient (you can do better: higher return for same risk or lower risk for same return).   T / F ______
The expected return of a portfolio is a weighted average of the assets’ expected returns.   T / F ______
Portfolio variance is just the weighted average of the individual variances.   T / F ______
Adding an asset with negative correlation always increases portfolio risk.   T / F ______
A portfolio can have a standard deviation lower than each of its individual assets if correlations are low enough.   T / F ______
If covariance is negative, correlation must also be negative (because σ’s are always positive).   T / F ______
Standard deviation measures total volatility (both upside and downside deviations from the mean).   T / F ______
Different investors can choose different points on the efficient frontier depending on risk tolerance.   T / F ______
Calculation Practice — 3-Stock Portfolio (Return & Risk)
Directions: Use the formulas above. Show work. Report E[Rp] and σp as percentages (2 decimals).
Problem 1
	Asset
	Weight (w)
	E[Ri]
	σi

	Stock A
	40%
	8%
	18%

	Stock B
	35%
	12%
	25%

	Stock C
	25%
	10%
	20%


Correlations:
	ρAB
	ρAC
	ρBC

	0.30
	0.10
	0.50



Compute:
1) E[Rp] = ________ %
2) σp = ________ %
Work space:





Problem 2
	Asset
	Weight (w)
	E[Ri]
	σi

	Stock A
	50%
	9%
	22%

	Stock B
	30%
	7%
	15%

	Stock C
	20%
	13%
	28%


Correlations:
	ρAB
	ρAC
	ρBC

	-0.20
	0.05
	-0.40



Compute:
1) E[Rp] = ________ %
2) σp = ________ %
Work space:




 









































True / False — Answer Key
T = True, F = False.

T. Risk (in this chapter) is commonly measured by the standard deviation of returns.
Explanation: Risk is volatility; σ is the standard measure used here.
F. A higher expected return always means lower risk.
Explanation: Higher expected return often comes with higher risk; there is no guarantee of a tradeoff direction in every case.
T. Diversification works best when asset returns are less than perfectly positively correlated (ρ < +1).
Explanation: Lower/negative correlation allows volatility to “cancel out.”
T. If two stocks have ρ = +1, combining them cannot reduce portfolio volatility below the weighted-average-type risk (no diversification benefit).
Explanation: With ρ=+1 the covariance term is maximized and risk reduction is minimal.
T. If ρ = −1, it may be possible to build a zero-variance portfolio with the right weights (in theory).
Explanation: Perfect negative correlation allows offsetting movements with the right weights (rare).
T. Covariance equals correlation times the two standard deviations: σij = ρij σi σj.
Explanation: This is the key relationship between covariance and correlation.
F. Correlation is always between 0 and +1.
Explanation: Correlation ranges from −1 to +1.
T. Unsystematic (firm-specific) risk can be reduced by holding a diversified portfolio.
Explanation: Diversification reduces firm-specific risk.
T. Systematic (market) risk cannot be eliminated by diversification.
Explanation: Market-wide shocks affect most assets.
T. The efficient frontier contains portfolios with the highest expected return for each level of risk.
Explanation: By definition, efficient portfolios lie on the frontier.
T. A portfolio below the efficient frontier is inefficient (you can do better: higher return for same risk or lower risk for same return).
Explanation: It is dominated by some other portfolio.
T. The expected return of a portfolio is a weighted average of the assets’ expected returns.
Explanation: E[Rp] is linear in weights.
F. Portfolio variance is just the weighted average of the individual variances.
Explanation: Variance depends on covariances/correlations too; it is not just a weighted average.
F. Adding an asset with negative correlation always increases portfolio risk.
Explanation: Negative correlation tends to reduce risk, not increase it.
T. A portfolio can have a standard deviation lower than each of its individual assets if correlations are low enough.
Explanation: Low/negative correlations can reduce σp below each σi.
T. If covariance is negative, correlation must also be negative (because σ’s are always positive).
Explanation: ρij = σij/(σiσj); σiσj>0 so signs match.
T. Standard deviation measures total volatility (both upside and downside deviations from the mean).
Explanation: σ uses squared deviations, so it treats upside and downside symmetrically.
T. Different investors can choose different points on the efficient frontier depending on risk tolerance.
Explanation: The frontier is the same set; choice depends on investor preferences.

Calculation Practice — Answer Key
Report values as percentages (2 decimals). Small rounding differences are OK.

Problem 1 (solutions)
E[Rp] = 9.90%
σp = 15.56%  (since σp² = 0.024215)
Variance breakdown (using decimals):
w1^2 σ1^2 = 0.005184
w2^2 σ2^2 = 0.007656
w3^2 σ3^2 = 0.002500
2 w1 w2 ρ12 σ1 σ2 = 0.003780
2 w1 w3 ρ13 σ1 σ3 = 0.000720
2 w2 w3 ρ23 σ2 σ3 = 0.004375

Problem 2 (solutions)
E[Rp] = 9.20%
σp = 11.78%  (since σp² = 0.013881)
Variance breakdown (using decimals):
w1^2 σ1^2 = 0.012100
w2^2 σ2^2 = 0.002025
w3^2 σ3^2 = 0.003136
2 w1 w2 ρ12 σ1 σ2 = -0.001980
2 w1 w3 ρ13 σ1 σ3 = 0.000616
2 w2 w3 ρ23 σ2 σ3 = -0.002016

