
LECTURE WEEK 1 

RETURN 

𝑟1 is the return from t=0 to t=1, given by: 

𝑟1 ≡
𝑃1 + 𝐷1 − 𝑃0

𝑃0
 

The return is the ex-dividend price (𝑃1) plus any dividend (D) received at t=1, in excess of the price paid 

(P0), as a fraction of the price paid. 

A return may be: 

- The unknown future return: �̃� 

-  The return that's "expected": 𝐸(�̃�)  

- The realised return: r 

The tilde (~) indicates a random variable; one that has a probability distribution. 

Returns are uncertain because there are many things we don’t know. Outcomes must be mutually 

exclusive and exhaustive. Probabilities must sum to 1. 

Expected Return 

𝐸(�̃�) = ∑𝑝(𝑠)�̃�(𝑠) 

Standard Deviation 

The standard deviation of the return is a measure of the uncertainty of returns, also called the volatility 

of returns. 

𝜎2(�̃�) = ∑𝑝(𝑠)[�̃�(𝑠) − 𝐸(�̃�)]2 

𝜎(�̃�) = √∑𝑝(𝑠)[�̃�(𝑠) − 𝐸(�̃�)]2 

A good normal model for return will be the normal distribution, with mean 𝜇 𝑎𝑛𝑑 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 𝜎 has these 

benefits: 

- Tractable: 

o Symmetric 

o Only two parameters needed, so 𝜎 is an appropriate measure of risk. 

- Stable: 

o If asset returns are normally distributed then portfolio returns will also be normally 

distributed 

- Empirically, a reasonable first approximation 

Often, it is useful to scale returns so they match the standard normal, with mean 0 and standard 

deviation 1: that is, N(0,1). We can transform it into a standard normal random variable �̃�: 

�̃� =
�̃�𝑡 − 𝜇

𝜎
 

A logarithmic (or, continuous) return is defined as ln (
𝑃1+𝐷1

𝑃0
) 



 

 

SKEWNESS 

The normal distribution is symmetric. But many other distributions are not. o They may be “skewed”.  

𝑆𝑘𝑒𝑤 =
𝐸(�̃� − 𝜇)3

𝜎3
 

If returns are negatively skewed (ie to the left) then downside risk is underestimated by standard 

deviation. If returns are positively skewed (ie to the right) then downside risk is overestimated by the 

standard deviation. 

KURTOSIS  

Kurtosis indicates how “fat” the tails are. The kurtosis of the normal distribution is 3. Excess kurtosis is 

defined as: 

𝐸𝑥𝑐𝑒𝑠𝑠 𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠 =
𝐸(�̃� − 𝜇)4

𝜎4
− 3 

Platykurtic 

- Negative excess kurtosis 

- Tails have less data (ie are thinner) than the normal 

Leptokurtic 

- Positive excess kurtosis 

- Tails have more data (ie are fatter) than the normal 

PORTFOLIO THEORY 

Portfolio: any collection of investments (assets) 

Two ways to control the risk of a portfolio: 

1. Shift funds between risky assets and the risk-free asset: capital allocation 

2. Shift funds between risky assets: efficient diversification  

Both problems have two elements:  

1. The risk-return combinations available: “objective” element  

2. The risk-return preferences of the investor: “subjective” element 

Capital allocation is about splitting funds between safe and risky assets:  

- Safe: eg a Treasury note or a government-guaranteed bank deposit  

- Risky: eg a share or a portfolio of shares 

“Investment opportunity set”: The risk-return combinations available to the investor 



𝐸(�̃�𝑐) = (1 − 𝑦)𝑟𝑓 + 𝑦𝐸(�̃�𝑝) 

𝑦 =
𝜎𝑐

𝜎𝑝
 

The capital allocation line (CAL) is the graph of the investment opportunity set. 

𝐸(�̃�𝑐) = 𝑟𝑓 +
𝐸(�̃�𝑝) − 𝑟𝑓

𝜎𝑃
𝜎𝐶  

Intercept is 𝑟𝑓 and slope is 
𝐸(�̃�𝑝)−𝑟𝑓

𝜎𝑃
𝜎𝐶. 

Special case where M is a broad market index instead of P, then we call it Capital Market Line (CML). 

Sharpe ratio is our first shot at measuring performance. It measures the expected excess returns per 

unit of risk. Also known as reward-to-volatility ratio. A higher Sharpe ratio indicates better performance. 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =
𝐸(�̃�) − 𝑟𝑓

𝜎
 

UTILITIY AND ATTITUDES TO RISK 

Risk aversion means investors dislike risk, so they prefer less risk for the same expected return. For 

example: 

𝑈𝑖 = 𝐸(�̃�𝑖) −
1

2
𝐴𝜎𝑖

2 

For this utility function, the utility of investing in the risk free asset is equal to the risk-free rate. A is 

called the coefficient of risk aversion and captures the investor’s unwillingness to bear risk.  

- Risk Aversion: A>0 

- Risk Neutrality: A=0 

- Risk Seeking: A<0 

A high of value A indicates a low willingness to bear risk. 

Optimal proportion y*: 

𝑦∗ =
𝐸(�̃�𝑝) − 𝑟𝑓

𝐴𝜎𝑃
2 =

𝑆𝑝

𝐴𝜎𝑝
 

All points on the CAL have the same Sharpe ratio. 

LECTURE WEEK 2 

THE PORTFOLIO CONSTRUCTION PROCESS  

We are using a two-step process: 

1. Capital allocation: how much in risky assets and how much in the risk-free asset? Depends on 

what’s available (the capital allocation line) and depends on the investor’s risk-return preferences 

(utility function). 



2. Efficient diversification: choosing the optimal risky portfolio. Which risky assets? How much in 

each? 

Asset allocation: how much in domestic shares vs international shares vs commodities etc? 

Security selection: Which domestic shares? Which international shares? Which commodities? 

Industry allocation: how much in mining shares vs industrial shares? 

 


