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RecapRecap

• Single Asset Risk vs. Portfolio Risk
•  is between -1 and 1
• 2 is a function of  and X
 which X will make a minimum 2 ? which X will make a minimum  ?
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AgendaAgenda

• Combination Of Risky Assets
• Efficient Frontier
• Calculation Technique
 Minimum Variance Portfolio Minimum Variance Portfolio
 Efficient Portfolio
 Efficient Frontier
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Consider 2 Risky Assets PortfolioConsider 2 Risky Assets Portfolio

When =1
• The relationship between 

E(Rs)=8, E(Rc)=14
p

risk and return is basically a 
linear line

• No benefits from 
diversification al all

C=Coronel Motor; S=Separated Edison
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Consider 2 Risky Assets PortfolioConsider 2 Risky Assets Portfolio

When =-1
• It is possible to find Xp

which makes  p=0
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Consider 2 Risky Assets PortfolioConsider 2 Risky Assets Portfolio

When =0,0.5
• Even though risk is not g

virtually eliminated, it is 
possible to find X which 
i ld  l  yields lowest p
– Thus called “Minimum 

Variance Portfolio”Variance Portfolio

 closer to -1, p closer to zero
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The Shape of Efficient FrontierThe Shape of Efficient Frontier

• In theory, there are infinite 
Risk-Return Space

y
number of possible 
combination of risky assets

• In practice, we can eliminate 
much of them and consider 
only some partsonly some parts

• Efficient Rules
– Higher return  given same risk– Higher return, given same risk
– Lower risk, given same return

C is prefer to A  E is prefer to D and F B is prefer to A
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C is prefer to A, E is prefer to D and F, B is prefer to A
Hence, C-E-B are the only efficient portfolio

The Shape of Efficient FrontierThe Shape of Efficient Frontier

Efficient Frontier
• Starting from minimum g

variance portfolio
– Short Sale Not Allow, MVB
– Short Sale Allow, MVC

• If a riskless asset is included 
in a risky portfolio  the in a risky portfolio, the 
efficient frontier become 
straight line and is called straight line and is called 
“Capital Market Line”
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The Shape of Efficient FrontierThe Shape of Efficient Frontier
Combination  of a riskless asset 

Notice That..
• RFB is superior to RFA

Combination  of a riskless asset 
and various risky portfolios

S i  Th  R2 P  87F p F

• RFG is superior to RFB
• Why?

Separation Theorem, R2 – Page 87

y

• Risk Averse Investor
– Move along RF – G   

• Risk Lover Investor
– Move along G – H 

All investors will hold a combination of riskless asset
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All investors will hold a combination of riskless asset
(either lending or borrowing) and a portfolio G

The Shape of Efficient FrontierThe Shape of Efficient Frontier
Lending but not borrowing Different lending and Lending but not borrowing 
at riskless rate

Different lending and 
borrowing rate

10

Calculation TechniquesCalculation Techniques

• Minimum Variance Portfolio
• Efficient Portfolio at given Expected Returnsg p
• Efficient Frontier With Only Risky Assets

11

Minimum Variance PortfolioMinimum Variance Portfolio

• Consider 3 Risky Asset Portfolio
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Minimum Variance PortfolioMinimum Variance Portfolio

• Consider 3 Risky Asset Portfolio – Matrix
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ExerciseExercise

• Minimum Variance Portfolio
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Efficient PortfolioEfficient Portfolio

• Consider 3 Risky Asset Portfolio – Matrix
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ExerciseExercise

• Efficient Portfolio
• Efficient Frontier
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ConclusionConclusion

•  and X plays important role in risk reduction, if 
=-1, the payoff from diversification is highest; if 
=1, there is no benefits gained from diversification 
at all

• Given that 1, it is possible to find MVP
• Efficient Frontier is the upper side of the parabola Efficient Frontier is the upper side of the parabola 

and starts from MVP
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Group HomeworkGroup Homework

• Implement a financial model of a selectable 7-Asset 
portfolio

• The portfolio must show investments 
proportion, risks and returns of an MVP and p p
Efficient Portfolio at any given required rate of 
return

• Add 1 additional constraint of investment 
proportion e.g. invest exactly 15% in a selected proportion e.g. invest exactly 15% in a selected 
asset
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Group HomeworkGroup Homework
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