
Week 2 Portfolio Theory 

- Investor preferences and expected utility 

o Risk free assets: 

 

▪ Return is the same in all states of the world 

▪ Choice is between consumption between now and later 

o Risky assets 

▪ Return can change in different states of the world 

▪ FV of cash flow impact wealth 

o Investors are assumed to: 

▪ Risk aversion: dislike risk (risk neutral, risk seeking) 

▪ Rational: consistently rank investments 

▪ Non-satiated: prefer more to less, we prefer higher returns 

o Expected Utility (indifference curve) 

▪ Is a model that plots risk against return, the higher the risk and higher 

the return. Their correlation is not linear according to the model 

• It ranks investments involving risky assets. Risk-free assets can 

compare cash flows directly 

This is called the utility curve or the indifference curve 

▪ To use expected utility, we need to have 5 assumption 

• Investors can rank all alternatives 

• If A>B, B>C then A>C 

• Ranking will hold no matter what other assets you hold 

• Ranking is measurable, allowing comparison with other 

portfolios 

• It must be possible to rank assets and uncertain gambles 

▪ Utility curve is usable to assumed to have normally distributed expected 

return, it allows us to characterize it using only  mean and 

variance/Standard deviation  

▪ Utility curve/indifference curve, the curve illustrates when an investor is 

indifferent to invest/not investing  

 
• When someone is risk adverse, it does not mean they are not 

willing to take on any risk, it just means that for an increase in 

risk, the increase in return must be large enough to compensate 

• From the curve we can see that! Remember we are assuming 

the investor to be risk adverse, but they can take on risk, but the 

return must be exponentially increased for them to take on 

more risk 

• Properties of indifference curve: 



o Positive slop 

o Concave to vertical axis 

o Risk-indifference do not intersect, because it implies 

inconsistency is preference 

o The higher an indifference curve, the greater level of 

utility 

▪ The utility score is used to assign portfolios based on variance and 

expected return. The higher the utility score, the better the portolio 

 
Where: 

• A: aversion index, larger A is, the more compensation is needed 

for an  increase in risk 

• : is the variance, larger variance, higher risk, lower the 

utility 

- Portfolio return and risk 

o Portfolio return is the expected return: 

▪ Weight1 x E(R)1 + Weight2 x E(R)2…. 

o Portfolio risk (variance): 

▪ Total risk of 2-asset portfolio: 

 
 Weight2xSD2…+2Weight1 Weight2Correlation12SD1 SD2 

 Note: Correlation(SD1)(SD2)= Covariance12 

▪ Example: 

 
▪ Total risk calculation gets exponentially more complicated as more 

assets are added to portfolio 

- Portfolio diversification (from portfolio theory) 

o Remember that when we plot a risk/return curve that’s parabolic sideways, only 

the top part is efficient because for the bottom part, we can still increase return 

and decrease risk at the same time 

▪ This turning point that separates the top/bottom is called the minimum 

variance Portfolio (MVP), it’s the point where there’s the least amount 

of risk, with the best effects from diversification 

▪ It’s calculated by: 



, where sigma1,2 is the covariance of 1,2 

o There is a gain from diversification, including assets with negative correlation 

▪ Correlation coefficient: -1<r<1 

o Again, the total risk of portfolio can be rewritten as follows: 

▪ W1Risk1 + W2R2 + 2w1w2Cov(1,2) 

▪ It implies that lower the correlation, lower the portfolio risk 

▪ Thus gain from diversification depends on correlation 

▪ Even if assets added have the same e(r) and risk, as long as their 

covariance/correlation is low, it will reduce risk 

o Risk reduction occurs when correlation is less than 1 

o The lower the r, the lower the risk 

o When r=-1, there is a possibility of having zero risk 

o The average covariance between assets in a portfolio, it effectively determines 

its total risk 

o However remember that there are 

▪ Systematic risk (diversifiable risk, firm risk) 

▪ Unsystematic risk (non-diversifiable risk, market risk) 

- Mean-variance opportunity set 

o it’s portfolios that either have least variance OR great return given their variance 

▪ Efficient set is the top half of our side parabola, which maps the 

different E(r) and SD of a portfolio with different proportions invested in 

each asset.  The Efficient frontier provides combination of assets that 

provides the greatest returns for the risk undertaken 

o This is where we combine our utility set with our efficient frontier (top half 

parabola), their intersection is the risk-return combination that maximizes utility 

o  
o Points underneath the intersection are inefficient or inferior, points above are 

not achievable 

o Remember that different investors have different risk preference, thus their 

utility axis is different to another, resulting in different intersection points 

- Inclusion of risk-free asset and Capital Market Line(CML) 

o Risk free assets have: 

▪ 0 standard deviation (0) 

▪ Zero correlation with all other risk assets 

▪ Has a risk free return 

o When risk-free assets are introduced, the efficient frontier is no longer used, as 

it ranks portfolios with only risky assets 



o Instead, the CML is used to graph portfolios with risk-free assets: 

▪ In this case, portfolio risk become: weight of risky asset*asset risk! 

 
o Tangency between CML and indifference curve is optimal portfolio 

 

 


