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Delineating Efficient Portfolios

描述有效的组合
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Expected  return and volatility of a two-asset portfolio

 The Expected Return of a two-asset portfolio

 The Variance of a two-asset portfolio

 Or

2 2 2 2 2

p 1 1 2 2 1 2 1,2σ  = w σ w σ 2w w Cov 

P 1 1 2 2E(R ) = w E(R ) + w E(R )  

2 2 2 2 2

p 1 1 2 2 1 2 1,2 1 2σ  = w σ w σ 2w w ρ σ σ 
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Expected  return and volatility of a two-asset portfolio
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Expected  return and volatility of a two-asset portfolio



5-20
FRM（Financial Risk Manager）金融风险管理师

The Portfolio Possibilities Curve

 Portfolio Returns for Various Weights of Two Assets

W Caffeine Plus 100% 80% 60% 40% 20% 0%

W Sparklin 0% 20% 40% 60% 80% 100%

E(Rp) 11.00% 13.80% 16.60% 19.40% 22.20% 25.00%

σp 15.00% 13.74% 13.72% 14.94% 17.10% 20.00%
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The Portfolio Possibilities Curve
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Minimum Variance Portfolio
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Correlation and Portfolio Diversification

E(Rp)

σp

ρ=-1

100% Stock A

100% Stock B

ρ=+1ρ=0.3ρ=-0.3 ρ=0.8

80% A and 

20% B
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真题回顾

Answer: B
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The Efficient Frontier

The piece of the portfolio possibilities curve that lies above the minimum variance portfolio 

(from point C through  point G) is concave (is efficient).

The piece of the portfolio possibilities curve that lies below the minimum variance

portfolio (from point A through  point C) is convex (is not efficient).
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Short Sales and the Efficient Frontier

When allowing for short sales, the efficient frontier expands up and to the right.

 By shorting, it is possible to create higher return and higher volatility portfolio

combinations that would not be possible otherwise.

 Theoretically, with no limitations on shorting, it would be possible to construct a

portfolio with infinite return.
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Examples 

 When short sales are possible (i.e., there are no short sale

restrictions), the efficient frontier is:

A. a straight line between the risk-free asset and the market portfolio.

B. two line segments, which indicate a negative relationship between

short and long positions.

C. expanded to include portfolios with higher return and lower

volatility.

D. expanded to include portfolios with higher return and higher

volatility.
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Combining the Risk-Free Rate with the Efficient Frontier

Capital Market Line (CML)

 E(RP) = wF RF + wME(RM)

 σp =wM σM

 Capital Market Line:

 Notes:

 After the addition of risk-free asset, the allocation decision is between the

riskless asset and the market portfolio. The CML is efficient frontier.

●

Risk(σp)

E(RP)
CML

Efficient Frontier
M

RF

●

●

B

A

M F
P F p

M

E(R ) R
E(R ) R 



 
   

 

Lending

Borrowing



14-20
FRM（Financial Risk Manager）金融风险管理师

Examples 

1. Assume the following information for stocks A and B.

 Expected return on Stock A = 18%.

 Expected return on Stock B = 23%.

 Correlation between returns of Stock A and Stock B = 0.10.

 Standard deviation of returns on Stock A = 40%.

 Standard deviation of returns on Stock B = 50%.

The expected return and standard deviation of an equally weighted portfolio

of stocks A and B are closest to:
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Examples 

 Use the following data to answer Questions 2 and 3.

 Assume the expected return on stocks is 18% (represented by Z in the figure),

and the expected return on bonds is 8% (represented by point Y on the graph).
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Examples 

2. The graph shows the portfolio possibilities curve for stocks and bonds. The

point on the graph that most likely represents a 90% allocation in stocks and a

10% allocation in bonds is Portfolio:

A. W.

B. X.

C. Y.

D. Z.

3. The efficient frontier consists of the portfolios between and including:

A. X and W

B. Y and Z.

C. X and Z.

D. Y and X.
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Examples 

4. Which of the following best describes the shape of the portfolio

possibilities curve?

A. The curve is strictly convex.

B. The curve is strictly concave.

C. The curve is concave above the minimum variance portfolio

and convex below the minimum variance portfolio.

D. The curve is convex above the minimum variance portfolio and

concave below the minimum variance portfolio.
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真题回顾
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真题解答
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结 束

恭 祝 大 家

FRM学习愉快！

顺利通过考试！


