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AgendaAgenda

• Single Index Model
• Estimating Betag
• Estimating Portfolio Beta
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Portfolio Analysis ProblemPortfolio Analysis Problem

• Portfolio Analysis calls for estimations of expected 
return and risk of a portfolio

Harry Markowitz

• Single stock expected return and risk is easy; but pair wise correlation is 
much more complex much more complex 

• If a financial intuition follows 250 stocks, it will have to estimate 250 
expected return and risk and  31,125 correlation coefficient, which means 

 d t l t 31 125 d t  i twe need at least 31,125 data point
3[N(N-1)/2]

Single Index ModelSingle Index Model

• Casual observation: When market goes up, most 
stocks go up. When market goes down, most stocks 
go down

• Hence, this market factor must be the core of 
securities correlation

• Single Index Model: an expected return of a stock Single Index Model: an expected return of a stock 
is a linear function 2 components; 
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BetaBeta

• Beta measures a market sensitivity of a stock relative 
to the expected market return(Rm)

• How is beta interpreted?
 If  = 1.0, stock has average risk. g
 If  > 1.0, stock is riskier than average.
 If  < 1.0, stock is less risky than average. , y g

• Example of SIM
 CAPM )]R)R(E[]R)R(E[  CAPM
 Market Model

)]R)R(E[]R)R(E[ fMifi 

iMiii eRR 
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Important Results of SIMImportant Results of SIM

• The expected return of security

R)R(E 

• The expected risk of security

Miii R)R(E 

Systematic Risk• The expected risk of security
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Un-Systematic Risk
/Firm-Specific Risk

• The expected correlation of security
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Estimating  ExerciseEstimating  Exercise

• 3-Method of Calculating 
 Method 1

 Method 2
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 Method 3: Linear Regression Function
• Calculating GE Beta
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Calculating Beta in PracticeCalculating Beta in Practice

• Many analysts use the S&P 500 to find the market return.
• Analysts typically use four or 5 years’ of monthly returns

 bli h h  i  li  to establish the regression line. 
 Some analysts use 2 years of weekly returns.

P f li   i  i l   i h d  f • Portfolio  is simple a weighted average of i
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Portfolio Beta and RiskPortfolio Beta and Risk

• Portfolio Beta and Alpha can be calculated as follow

RmRpxx
NN

 

• It can be shown that

RmRp,x,x pp
1i

iip
1i

iip  


• It can be shown that…
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 By adding more stocks, we can eliminate residual 
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variance, but we still have to bear with beta
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Accuracy of Historical BetaAccuracy of Historical Beta

• On the Assessment of Risk, Marshal E. Blume [1971]
• Can we use historical betas to predict future betas?p
  is can be used as a measure of risk for both single 

security and  security portfolio
 Economics variables, including betas, usually change over 

time, but we can, at some level , assess future value of risk 
b d  h l l  f bbased on historical value of beta

 Further question 
I  i  ? D   d  dj ?• Is it accurate? Do we need any adjustment?
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Accuracy of Historical BetaAccuracy of Historical Beta

• Blume shows that, by forming a many-stock-portfolio, we can 
see that there is a strong correlation between betas in one 
period and betas in the next adjacent periodperiod and betas in the next adjacent period
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Accuracy of Historical BetaAccuracy of Historical Beta

• He also show that we can improve the estimates of beta by 
using linear regression  these betas are called adjusted 
betasbetas

• Comparing between unadjusted beta and adjusted betas, the 
adjusted betas outperform unadjusted betas in every periodadjusted betas outperform unadjusted betas in every period

• Note: besides Blume technique, there are also others i.e
Vasicek techniqueVasicek technique
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ConclusionConclusion

• Markowitz Optimization Techniques provide the best and 
accurate optimization solution but the requirement is high
Si l  I d  M d l ff   i l  l l i  b  i  • Single Index Model offers a simpler calculation by assuming 
that each security is driven by a single factor i.e. market 
factorfactor
 What to be used as market index is still debatable
 Empirical shows that market factor is not the most and  Empirical shows that market factor is not the most and 

only factor; some study suggest adding fundamental factor 
such as growth, d/e ratio, SMB, HML and etc.. g
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ConclusionConclusion

 SIM assumed there is no effect beyond market 
index(therefore no industry effect)E(ei,ej)=0

• Empirical shows that residual between firm in the same industry • Empirical shows that residual between firm in the same industry 
are usually positively correlated

• Adding positively correlated stock will increase un-systematic 
portfolio risks Resulting in sub-optimal solution

• Beta measures the sensitivity between Ri and Rm
• Beta can be used as a risk measurement for both single stock 

and portfolio
Hi i l b   b  d  di  f  b  b  • Historical betas can be used to predict future betas but 
adjustment must also be taken into account
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