
Week 7 Risk And Return: 

Historical Returns and Volatility: 

One Period Realised Return:  

- 𝑅𝑡+1 =
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- 𝑅𝑡+1 = 𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑌𝑖𝑒𝑙𝑑 + 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐺𝑎𝑖𝑛 

When No dividends:  

- 𝑅𝑡+1 =
𝑃𝑡+1−𝑃𝑡

𝑃𝑡
 

Compounded Period Realised Return:  

- 𝑅𝑛 = (1 + 𝑅1) ∗ (1 + 𝑅2) … ∗ (1 + 𝑅𝑡) − 1 

◼ Product of 1 + each periods return; then 

subtract 1.  

- 𝐶𝐺𝑛 = (1 + 𝐶𝐺1) ∗ … ∗ (1 + 𝐶𝐺𝑡) − 1 

- 𝐷𝑌𝑛 = (1 + 𝐷𝑌1) ∗ … ∗ (1 + 𝐷𝑌𝑡) − 1 

Annualised Period Realised Return:  

- One period holding return * n  

◼ n = periods in a year.  

➔ Annualized return from 6-month 

return: 𝑅𝑡+1 ∗ 2 

➔ Annualized dividend yield (DY) from 

1-month return: DY*12 

Arithmetic Historical Average Return:  

- 𝑅̅ =
1

𝑇
(𝑅1 + 𝑅2 + ⋯ + 𝑅𝑇) 

- 𝐸(𝑅) =  𝑅̅ 

- Excel: AVERAGE () 

Geometric Average (better rep. of what happened) 

- (1) 1+ Return (for all returns so all +)  

- (2) Excel: GEOMEAN () 

- (3) (2) – 1 = geometric average return  

Historical Variance and SD n  

- 𝑉𝑎𝑟(𝑅) =
1

𝑇−1
∑(𝑅𝑖 − 𝑅̅)2 

◼ Excel: VAR.S (Arthem. Returns) 

- SD(R) =  √VAR(R) 

◼ Excel: STDEV.S(Arthem. Returns) 

SD is measure of risk or volatility.  

Interpreting Historical Volatility: PI  

- 𝑃𝐼 = 𝑅̅ ± z ∗ 𝑆𝐷(𝑅) 

◼ 𝑧 =  
𝑋−𝑎𝑣𝑒𝑟𝑎𝑔𝑒

𝑆𝐷
 

- 95% Returns fall between 2 SD of ER:  

◼ 𝑅̅ ± 2 ∗ 𝑆𝐷(𝑅) 

- 67% Returns fall between 1 SD of ER:  

◼ 𝑅̅ ± 1 ∗ 𝑆𝐷(𝑅) 

Future Returns and Volatility: 

Single Asset Expected Return:  

- 𝐸(𝑅) = ∑ 𝑝𝑖 ∗ 𝑅𝑖  

Single Asset Expected Volatility:  

- Var(R) = ∑ 𝑝𝑖 ∗ [𝑅𝑖 − 𝐸(𝑅)]2𝑇
𝑖=1  

◼ T = Total Number of States 

◼ Pi = Probability state (i) will occur  

◼ Ri = Expected Return if state (i) occurs 

- SD(R) = σ(R) = √VAR(R) 

◼ SD is the measure of risk or volatility 

Portfolio Weights:  

- 𝑉𝑎𝑙𝑢𝑒𝑖 = 𝑛𝑜. 𝑠ℎ𝑎𝑟𝑒𝑠 ∗ 𝑃𝑟𝑖𝑐𝑒  

- 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑉𝑎𝑙𝑢𝑒 = ∑ 𝑉𝑎𝑙𝑢𝑒𝑖 

- 𝑊𝑖 =
𝑉𝑎𝑙𝑢𝑒𝑖

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑉𝑎𝑙𝑢𝑒
 

N Asset Portfolio Expected Return:  

- E(Rp) =  ∑ wj ∗ E(Rj) 

Variance + SD of a 2 Asset Portfolio:  

- 𝑉𝐴𝑅(𝑅𝑝) = 𝑤1
2𝜎1

2 + 𝑤2
2𝜎2

2 + 2𝑝1,2𝑤1𝑤2𝜎1𝜎2 

- 𝑆𝐷(𝑅𝑝) =  √𝑉𝑎𝑟(𝑅𝑝) 

Risk Diversification and Port Risk: 

Portfolio Return: weighted average  

- 𝐸(𝑅𝐴) ≤ 𝐸(𝑅𝑝) ≤ 𝐸(𝑅𝐵)  

Portfolio Volatility: not weighted average  

- 𝑆𝐷(𝑅𝑝) < 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑠𝑢𝑚 𝑜𝑓 𝑟𝑖𝑠𝑘𝑠 

Portfolio Total Risk:  

- 𝜎𝑇𝑜𝑡𝑎𝑙
2 =  𝜎𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡

2 + 𝜎𝐶𝑜𝑚𝑚𝑜𝑛
2  

Asset Pricing:  

Ranking Portfolios: (higher PC = better portfolio).  

- 𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 =
𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑒𝑡𝑢𝑟𝑛

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑖𝑠𝑘 
 

◼ Also called Reward to Risk Ratio  

Market Portfolio: MM has highest RR Ratio  

- 𝜎𝑇𝑜𝑡𝑎𝑙
2 =  𝜎𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡

2 + 𝜎𝑀𝐴𝑅𝐾𝐸𝑇 𝑅𝐼𝑆𝐾
2  

◼ 𝜎𝑇𝑜𝑡𝑎𝑙
2 =  𝜎𝑀𝐴𝑅𝐾𝐸𝑇 𝑅𝐼𝑆𝐾

2  

CAPM 

Return Risk Compensation for Market Portfolio:  

- 
Market portfolio risk premium

Market portfolio risk 
=

(E(Rm)−Rf)

σSys,M
2  

◼ 𝐸(𝑅𝑚) =

𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑟𝑖𝑠𝑘𝑦 𝑎𝑠𝑠𝑒𝑡𝑠  

Return Risk Compensation for Individual asset:  

- 
Individual asset i  risk premium

Individual asset i systemtic risk  
=

(E(Ri)−Rf)

σSys,i
2  

◼ 𝐸(𝑅𝑖) = 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 𝑓𝑜𝑟 𝑎𝑠𝑠𝑒𝑡 𝑖 

◼ 𝐸(𝑅𝑖) − 𝑅𝑓 = 𝑅𝑃 𝑓𝑜𝑟 ℎ𝑜𝑙𝑑𝑖𝑛𝑔 𝑡ℎ𝑒 𝑆𝑅 𝑜𝑓 𝑎𝑠𝑠𝑒𝑡 𝑖.   

 


