
  

 

11.1 

Portfolio Management 
Study Session 11 

LOS 1 : Introduction 

 Portfolio means combination of various underlying assets like bonds, shares, commodities, etc. 

 Portfolio Management refers to the process of selection of a bundle of securities with an objective 
of maximization of return & minimization of risk. 

Steps in Portfolio Management Process 

 Planning: Determine Client needs and circumstances, including the client’s return objectives, risk 
tolerance, constraints and preferences. Create, and then periodically review and Update, an 
investment policy statement (IPS) that spells out these needs and Circumstances. 

 Execution: Construct the client portfolio by determining suitable allocations to various asset classes 
and on expectations about macroeconomic variables such as inflation, interest rates and GDP Growth 
(top-down analysis). Identify attractive price securities within an asset class for client portfolios based 
on valuation estimates from security analysis (bottom-up analysis). 

 Feedback: Monitor and rebalance the portfolio to adjust asset class allocations and securities holdings 
in response to market performance. Measure & report performance relative to the performance 
benchmark specified in the IPS. 

LOS 2 : Major return Measures 

(i) Holding Period Return (HPR) : 

HPR is simply the percentage increase in the value of an investment over a given time period. 

 

HPR = 
𝐏𝐫𝐢𝐜𝐞 𝐚𝐭 𝐭𝐡𝐞 𝐞𝐧𝐝 𝐩𝐫𝐢𝐜𝐞 𝐚𝐭 𝐭𝐡𝐞 𝐛𝐞𝐠𝐠𝐢𝐧𝐢𝐧𝐠 𝐃𝐢𝐯𝐢𝐝𝐞𝐧𝐝𝐩𝐫𝐢𝐜𝐞 𝐚𝐭 𝐭𝐡𝐞 𝐛𝐞𝐠𝐠𝐢𝐧𝐢𝐧𝐠  

 

(ii) Arithmetic Mean Return (AMR) : 

It is the simple average of a series of periodic returns. 
 

Average Return = 
𝐑𝟏  𝐑𝟐 𝐑𝟑 𝐑𝟒 ⋯ 𝐑𝐧𝐧  

 

(iii) Geometric Mean Return (GMR) : 

 

GMR = (𝟏 + 𝑹𝟏) (𝟏 + 𝑹𝟐) (𝟏 + 𝑹𝟑)(𝟏 + 𝑹𝟒) … … … (𝟏 + 𝑹𝒏)𝒏 − 𝟏 
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Example: 

An investor purchased $1,000 of a mutual fund’s shares. The fund had the following total returns over 
a 3-year period: +5%, -8%, +12%. Calculate the value at the end of the 3 year period, the holding 
period return, the mean annual return  

Solution: 

Ending value  = (1,000) (1.05)(0.92)(1.12)  = $ 1,081.92 

Holding period return  = 
𝟏𝟎𝟖𝟏.𝟗𝟐  𝟏𝟎𝟎𝟎𝟏𝟎𝟎𝟎  ×100 = 8.192/ 3  = 2.73% 

Arithmetic mean return  = (5% - 8% + 12%) / 3  = 3% 
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LOS 3 : Calculation of Return of an individual security 

 

 

 

 

 

 

 

 

LOS 4 : Calculation of Risk of an individual security 

Risk of an individual security will cover under following heads: 

 

 

 

 

 

1. Standard Deviation of Security (S.D) :- (S.D) or σ (sigma) is a measure of total risk / investment risk. 

 

 

 

 

 

 

Note:  

 For sample data, we may use (n-1) instead of n in some cases. 

x = Given Data, x = Average Return , n = No. of events/year 
 ∑(X −  X ) will always be Zero (for Past Data) 

 

 ∑(X −  X ) may or may not be Zero in this case. (for Probability Based Data) 
 S.D can never be negative. It can be zero or greater than zero. 
 S.D of risk-free securities or government securities or U.S treasury securities is always assumed to 

be zero unless, otherwise specified in question.  
Decision: Higher the S.D, Higher the risk and vice versa. 

𝐗 = ∑ 𝐗𝐧  E(x) = 𝐗 = ∑ 𝐏𝐗𝐢𝐗𝐢  

Variance 
(σ2) 

Standard 
Deviation (σ) 

Risk of Individual Security

Past Data 

(σ) = 
∑(𝐗 𝐗 )𝟐𝐧  

Standard Deviation (σ)

Probability Based Data 
(σ ) = ∑ 𝐩𝐫𝐨𝐛𝐚𝐛𝐢𝐥𝐢𝐭𝐲(𝐗 − 𝐗 )𝟐 

Co-efficient 
Of variation 
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2. Variance  

 

 

 

 

 

 

Decision: 

Higher the Variance, Higher the risk and vice versa. 

3. Co-efficient of Variation (CV) : 

CV is used to measure the risk (variable) per unit of expected return (mean) 
 

CV = 
𝐒𝐭𝐚𝐧𝐝𝐚𝐫𝐝 𝐃𝐞𝐯𝐢𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐗𝐀𝐯𝐞𝐫𝐚𝐠𝐞/𝐄𝐱𝐩𝐞𝐜𝐭𝐞𝐝 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐗 

Decision: 

Higher the C.V, Higher the risk and vice versa. 

LOS 5 :  Rules of Dominance in case of an individual Security or when two securities 
are given 

Rule No. 1:  For a given 2 securities, given same S.D or Risk, select that security which gives 
higher return 

 X Ltd. Y ltd. 
σ 5 5 
Return 10 15 

Decision: Select Y. Ltd. 

Rule No. 2:  For a given 2 securities, given same return, select which is having lower risk in 
comparison to other. 

 X Ltd. Y ltd. 
σ 5 10 
Return 15 15 

Decision Select X. Ltd. 

Rule No. 3: 

 X Ltd. Y ltd. 
σ 5 10 
Return 10 25 

Decision: Based on CV (Co-efficient of Variation). 

Past Data (𝛔𝟐) =  ∑(𝐗 − 𝐗 )𝟐𝐧  

Variance (σ2)

Probability Based Data 𝐩𝐫𝐨𝐛𝐚𝐛𝐢𝐥𝐢𝐭𝐲(𝐗 − 𝐗 )𝟐 
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When Risk and return are different, decision is based on CV. 
CV x = 5/10 = 0.50 CV y = 10/25 = 0.40 
Decision:- Select Y. Ltd. 

LOS 6 : Calculation of Return of a Portfolio of assets 

It is the weighted average return of the individual assets/securities. 

 

 

 

 

 

 

 

 

Where, W i = 
          

Sum of the weights must always =1 i.e. W A + W B = 1 

LOS 7 : Risk of a Portfolio of Assets 

1. Standard Deviation of a Two-Asset Portfolio 
 

σ1,2 = 𝛔𝟏𝟐𝐰𝟏𝟐 +  𝛔𝟐𝟐𝐰𝟐𝟐 + 𝟐𝛔𝟏𝐰𝟏𝛔𝟐𝐰𝟐𝐫𝟏,𝟐 

where 
r1,2 = Co-efficient of Co-relation σ 1 = S.D of Security 1 σ 2 = S.D of Security 2  
w1 = Weight of Security 1 w2 = Weight of Security 2 
 

2. Variance of a Two-Asset Portfolio = (SD)2 

3. Co-Variance  

 

 

 

 

 

 

 

Cov X,Y = 
∑( 𝐗  𝐗 ) ( 𝐘  𝐘)𝐧   Cov X,Y = ∑ 𝐏𝐫𝐨𝐛. (𝐗 − 𝐗)(𝐘 − 𝐘) 
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X = Return on Asset 1  Y = Return on Asset 2 X = mean return on Asset 1 Y = mean return on Asset 2 
n = No. of Period 
Co-variance measures the extent to which two variables move together over time. 
 A positive co-variance’s means variables (e.g. Rates of return on two stocks) are trend to move 

together. 
 Negative co-variance means that the two variables trend to move in opposite directions. 
 A co-variance of Zero means there is no linear relationship between the two variables. 
 Co-Variance or Co-efficient of Co-relation between risk-free security & risky security will always be 

zero. 

4. Co-efficient of Correlation 

r 1,2 = 
𝐂𝐨𝐯𝟏,𝟐𝛔𝟏𝛔𝟐  

Or 

Cov1,2 = r1,2 σ1 σ2 

Or 

S.D of two-asset Portfolio (σ 1,2) = 𝛔𝟏𝟐𝐰𝟏𝟐 +  𝛔𝟐𝟐𝐰𝟐𝟐 + 𝟐𝐰𝟏𝐰𝟐𝐂𝐎𝐕𝟏,𝟐 

 The correlation co-efficient has no units. It is a pure measure of co-movement of the two stock’s 
return and is bounded by -1 and +1. 

 +1 means that deviations from the mean or expected return are always proportional in the same 
direction, They are perfectly Positively Correlated. It is a case of maximum Portfolio risk. 

 -1 means that deviation from the mean or expected values are always proportional in opposite 
directions. They are perfectly negatively correlated. It is a case of minimum portfolio risk. 

 A correlation coefficient of ZERO means no linear relationship between the two stock’s return. 

LOS 8 : Portfolio risk as Correlation varies 

Example: 

Consider 2 risky assets that have return variance of 0.0625 and 0.0324, respectively. The assets standard 
deviation of returns are then 25% and 18%, respectively. Calculate standard deviations of portfolio returns 
for an equal weighted portfolio of the two assets when their correlation of return is 1, 0.5, 0, -0.5, -1. 

Solution: 

σ portfolio= σ w + σ w + 2σ w σ w r ,  = (σ w  +  σ w  )  

r = correlation = +1 

σ portfolio = w1σ1 + w2σ2 

σ = portfolio standard deviation = 0.5(25%) + 0.5(18%)  = 21.5% 

r = correlation = 0.5  

σ = (0.5)  0.0625 + (0.5)  0.0324 +  2(0.5)(0.5)(0.5)(0.25)(0.18)  = 18.70% 
r = correlation = 0 
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σ = (0.5)  0.0625 + (0.5)  0.0324 = 15.40% 

r = correlation = (-) 0.5 

σ = (0.5)  0.0625 +  (0.5)  0.324 +  2(0.5)(0.5)(˗0.5)(0.25)(0.18)  = 11.17% 

r = correlation = -1 

σ portfolio = w1σ1 - w2σ2 

σ = portfolio standard deviation = 0.5(25%) - 0.5(18%)  = 3.5% 

Note: 

 The portfolio risk falls as the correlation between the asset’s return decreases. 
 The lower the correlation of assets return, the greater the risk reduction (diversification) benefit of 

combining assets in a portfolio. 
 If assets return when perfectly negatively correlated, portfolio risk could be minimum. 
 If assets return when perfectly positively correlated, portfolio risk could be maximum. 

Portfolio Diversification refers to the strategy of reducing risk by combining many different types of 
assets into a portfolio. Portfolio risk falls as more assets are added to the portfolio because not all assets 
prices move in the same direction at the same time. Therefore, portfolio diversification is affected by the: 
a) Correlation between assets: Lower correlation means greater diversification benefits. 
b) Number of assets included in the portfolio: More assets means greater diversification benefits. 

LOS 9 : Standard-deviation of a 3-asset Portfolio 𝛔𝟏,𝟐,𝟑 = 𝛔𝟏𝟐𝐖𝟏𝟐 +  𝛔𝟐𝟐𝐖𝟐𝟐 +  𝛔𝟑𝟐𝐖𝟑𝟐 +  𝟐 𝛔𝟏𝛔𝟐𝐖𝟏𝐖𝟐 𝐫𝟏,𝟐 + 𝟐 𝛔𝟏𝛔𝟑 𝐖𝟏𝐖𝟑𝐫𝟏,𝟑  + 𝟐 𝛔𝟐𝛔𝟑𝐖𝟐𝐖𝟑 𝐫𝟐,𝟑 

Or 

𝛔𝟏,𝟐,𝟑 = 𝛔𝟏𝟐𝐖𝟏𝟐 +  𝛔𝟐𝟐𝐖𝟐𝟐 +  𝛔𝟑𝟐𝐖𝟑𝟐 +  𝟐 𝐖𝟏𝐖𝟐𝐂𝐨𝐯𝟏,𝟐 + 𝟐 𝐖𝟏𝐖𝟑𝐂𝐨𝐯𝟏,𝟑  + 𝟐 𝐖𝟐𝐖𝟑𝐂𝐨𝐯𝟐,𝟑 

Portfolio consisting of 4 securities 

𝛔𝟏,𝟐,𝟑,𝟒 = 𝛔𝟏𝟐𝐖𝟏𝟐 +  𝛔𝟐𝟐𝐖𝟐𝟐 +  𝛔𝟑𝟐𝐖𝟑𝟐 + 𝛔𝟒𝟐𝐖𝟒𝟐 + 𝟐 𝛔𝟏𝛔𝟐𝐖𝟏𝐖𝟐 𝐫𝟏,𝟐  + 𝟐 𝛔𝟐𝛔𝟑𝐖𝟐𝐖𝟑 𝐫𝟐,𝟑 +𝟐 𝛔𝟑𝛔𝟒 𝐖𝟑𝐖𝟒𝐫𝟑,𝟒  + 𝟐 𝛔𝟒𝛔𝟏 𝐖𝟒𝐖𝟏𝐫𝟒,𝟏  + 𝟐 𝛔𝟐𝛔𝟒 𝐖𝟐𝐖𝟒𝐫𝟐,𝟒  + 𝟐 𝛔𝟏𝛔𝟑 𝐖𝟏𝐖𝟑𝐫𝟏,𝟑 

LOS 10 : Standard Deviation of Portfolio consisting of Risk-free security & Risky 
Security 

A = Risky Security 
B = Risk-free Security 

We know that S.D of Risk-free security is ZERO. 

 σ A,B   = 𝛔𝐀𝟐 𝐰𝐀𝟐 +  𝛔𝐁𝟐𝐰𝐁𝟐 + 𝟐𝛔𝐀𝐰𝐀𝛔𝐁𝐰𝐁𝐫𝐀,𝐁 = 𝛔𝐀𝟐 𝐰𝐀𝟐 + 𝟎 + 𝟎  

  

σ A,B = σA WA 
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LOS 11 : Calculation of Portfolio risk and return using Risk-free securities and 
Market Securities 

 Under this we will construct a portfolio using risk-free securities and market securities. 

Case 1: Investment 100% in risk-free (RF) & 0% in Market  

[S.D of risk free security is always 0(Zero).] 
 

Risk = 0% 
Return = risk-free return 

Case 2: Investment 0% in risk-free (RF) & 100% in Market 

Risk = σm 
Return = Rm 

Case 3: Invest part of the money in Market & part of the money in Risk-free (σ of RF = 0) 

Return = Rm Wm + RF WRF 
Risk of the portfolio = σm × Wm 

Case 4: Invest more than 100% in market portfolio. Addition amount should be borrowed at 
risk-free rate. 

Let the additional amount borrowed weight = x 

Return of Portfolio = Rm× (1+ x) – RF × x 
Risk of Portfolio = σm × (1+ x) 

Example: 

Assume that the risk-free rate, R f is 5%; the expected rate of return on the market, E(RM), is 11%; and that 
the standard deviation of returns on the market portfolio, σ M, is 20%. Calculate the expected return and 
standard deviation of returns for portfolios that are 25%, 75% and 125% invested in the market portfolio. 
We will use RM to represent these portfolio weights. 

Solution: 

Expected portfolio returns are calculated as E(RP) = (1- WM) ×Rf + WM E(RM), So we have following: 
E (RP) = 0.75 × 5% + 0.25 ×11% = 6.5% 
E (RP) = 0.25 × 5% + 0.75 ×11% = 9.5% 
E (RP) = -0.25 × 5% + 1.25 ×11% = 12.5% 
Portfolio standard deviation is calculated as σ P =W M × σ M and σ of risk-free= 0, so we have the following: 
σ P = 0.25×20% = 5% 
σ P = 0.75×20% = 15% 
σ P = 1.25×20% = 25% 

Note: 

 With a weight of 125% in the market portfolio, the investor borrows an amount equal to 25% of his 
portfolio assets at 5%. 

 An investor with ` 10,000 would then borrow ` 2,500 and invest a total of ` 12,500 in the market 
portfolio. This leveraged portfolio will have an expected return of 12.5% and standard deviation of 
25%. 
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LOS 12 : Optimum Weights 

For Risk minimization, we will calculate optimum weights. 

WA = 
𝛔 𝐁𝟐  𝐂𝐨𝐯𝐚𝐫𝐢𝐚𝐧𝐜𝐞 (𝐀,𝐁)𝛔 𝐀𝟐   𝛔 𝐁𝟐 – 𝟐× 𝐂𝐨𝐯𝐚𝐫𝐢𝐚𝐧𝐜𝐞 (𝐀,𝐁) 

WB = 1- WA (Since WA + WB = 1) 

We know that  
Covariance (A,B) = r A,B × σ A × σ B 

LOS 13 : CAPM (Capital Asset Pricing Model) 

For Individual Security: 

The relationship between Beta (Systematic Risk) and expected return is known as CAPM. 
Required return/ Expected Return  

= Risk-free Return + 
𝐁𝐞𝐭𝐚 𝐬𝐞𝐜𝐮𝐫𝐢𝐭𝐲 𝐁𝐞𝐭𝐚 𝐌𝐚𝐫𝐤𝐞𝐭  (Return Market – Risk free return) 

OR 

E (R) = Rf + βs (Rm – Rf) 

Note: 
 Market Beta is always assumed to be 1. 
 Market Beta is a benchmark against which we can compare beta for different securities and portfolio. 
 Standard Deviation & Beta of risk free security is assumed to be Zero (0) unless otherwise 

stated. 

 Rm – Rf = Market Risk Premium. 

 If Return Market (Rm) is missing in equation, it can be calculated through HPR (Holding Period Return) 
 R m is always calculated on the total basis taking all the securities available in the market. 

 Security Risk Premium = β (Rm – Rf) 

For Portfolio of Securities: 

Required return/ Expected Return = Rf + βPortfolio (Rm – Rf) 

 

LOS 14 : Decision Based on CAPM 

Case Decision Strategy 
CAPM Return > Estimated Return/ HPR  Over-Valued Sell 
CAPM Return < Estimated Return/ HPR Under-Valued Buy 
CAPM Return = Estimated Return/ HPR Correctly Valued Buy, Sell or Ignore 

 CAPM return need to be calculated by formula, Rf + β (Rm – Rf) 
 Actual return / Estimated return can be calculated through HPR (Through data given) 
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LOS 15 : Interpret Beta/ Beta co-efficient / Market sensitivity Index 

The sensitivity of an asset’s return to the return on the market index in the context of market return is 
referred to as its Beta. 

Note: 
 Beta is a measure of Systematic Risk. 
 However, Beta is not equal to Systematic Risk. 

Example: 

If Beta = 2, it means when market increases by 1%, security will increase by 2% and if market decrease 
by 1%, security will decrease by 2%. 

 

 

 

 

 

 

 

 

Calculation of Beta 

1. Beta Calculation with % change Formulae 

Beta = 
𝐂𝐡𝐚𝐧𝐠𝐞 𝐢𝐧 𝐒𝐞𝐜𝐮𝐫𝐢𝐭𝐲 𝐑𝐞𝐭𝐮𝐫𝐧𝐂𝐡𝐚𝐧𝐠𝐞 𝐢𝐧 𝐌𝐚𝐫𝐤𝐞𝐭 𝐑𝐞𝐭𝐮𝐫𝐧  

Note:  

 This equation is normally applicable when two return data is given.  
 In case more than two returns figure are given, we apply other formulas. 

2. Beta of a security with Co-variance Formulae 

β = 
𝐂𝐨 𝐯𝐚𝐫𝐢𝐚𝐧𝐜𝐞 𝐨𝐟 𝐀𝐬𝐬𝐞𝐭 𝐢’𝐬 𝐫𝐞𝐭𝐮𝐫𝐧 𝐰𝐢𝐭𝐡 𝐭𝐡𝐞 𝐦𝐚𝐫𝐤𝐞𝐭 𝐫𝐞𝐭𝐮𝐫𝐧𝐕𝐚𝐫𝐢𝐚𝐧𝐜𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐌𝐚𝐫𝐤𝐞𝐭 𝐑𝐞𝐭𝐮𝐫𝐧  =  𝐂𝐎𝐕𝐢.𝐦𝛔𝐦𝟐  

 

3. Beta of a security with Correlation Formulae 

We know that Correlation Co-efficient (rim) = .  

to get Cov im = rim σ σ  

Substitute Cov im in β equation, We get β i =  
 

β = rim 𝛔𝐢𝛔𝐦 

β = 
𝐂𝐡𝐚𝐧𝐠𝐞 𝐢𝐧 𝐒𝐞𝐜𝐮𝐫𝐢𝐭𝐲 𝐑𝐞𝐭𝐮𝐫𝐧𝐂𝐡𝐚𝐧𝐠𝐞 𝐢𝐧 𝐌𝐚𝐫𝐤𝐞𝐭 𝐑𝐞𝐭𝐮𝐫𝐧  β = 

𝐂𝐎𝐕𝐢.𝐦𝝈𝒎𝟐  β = rim
𝛔𝐢𝛔𝐦 β = ∑ 𝒙 𝒚 𝒏 𝒙 𝒚∑ 𝒚𝟐 𝒏 𝒚𝟐  
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4. Beta of a security with Regression Formulae 

β = 
∑ 𝐱 𝐲  𝐧 𝐱 𝐲∑ 𝐲𝟐  𝐧 𝐲𝟐  

x = Security Return 
y = Market Return 
Note: Advisable to use Co-Variance formula to calculate Beta. 

LOS 16 : Beta of a portfolio 

It is the weighted average beta of individual security. 
 

Beta of Portfolio = Beta X Ltd. × W X Ltd. + Beta Y Ltd. × W Y Ltd. 

 

Where, W i = 
          

LOS 17 : Evaluation of the performance of a portfolio (Also used in Mutual Fund) 

 

 

 

 

 

 

 

 

 

1. Sharpe’s Ratio (Reward to Variability Ratio): 

 It is excess return over risk-free return per unit of total portfolio risk. 
 Higher Sharpe Ratio indicates better risk-adjusted portfolio performance. 

Sharpe’s Ratio = 
𝐑𝐏  𝐑𝐅𝛔𝐏  

Where RP = Return Portfolio 
 σP = S.D of Portfolio 

Note: 
 Sharpe Ratio is useful when Standard Deviation is an appropriate measure of Risk. 
 The value of the Sharpe Ratio is only useful for comparison with the Sharpe Ratio of another 

Portfolio. 

2. Treynor’s Ratio (Reward to Volatility Ratio): 

Excess return over risk-free return per unit of Systematic Risk (β ) 

𝐑𝐏 −  𝐑𝐅𝛔𝐏  

 

𝐑𝐏 − 𝐑𝐅𝛃𝐏  
α P = RP – (RF + β (R m – RF)) 

Or 
Alpha = Actual Return – CAPM Return 
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Treynor’s Ratio = 
𝐑𝐏  𝐑𝐅𝛃𝐏  

Decision: Higher the ratio, Better the performance. 

3. Jenson’s Measure/Alpha: 

This is the difference between a fund’s actual return & CAPM return 
 
 

α P = RP – (RF + β (R m – RF)) 
Or 

Alpha = Actual Return – CAPM Return 

 

It is excess return over CAPM return. 
 If Alpha is +ve, performance is better. 
 If Alpha is -ve , performance is not better. 

4. Market Risk - return trade – off: 

Excess return of market over risk-free return per unit of total market risk. 𝐑𝐌 −  𝐑𝐅𝛔𝐌  

LOS 18 : Characteristic Line (CL) 

Characteristic Line represents the relationship between Asset excess return and Market Excess return. 

 

 

 

 

 

 

 

 

Equation of Characteristic Line: 

Y = α + β X 

Where Y = Average return of Security 
 X = Average Return of Market 
 α = Intercept i.e. expected return of an security when the return from the market portfolio is 

ZERO, which can be calculated as Y – β × X = α 
 β = Beta of Security 
Note: 

The slope of a Characteristic Line is 
,

 i.e. Beta 
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LOS 19 : New Formula for Co-Variance using Beta 
 

(Cov A,B) = β A × β B × σ 2
 m 

LOS 20 : New Formula for Correlation between 2 stocks  

Correlation between A & B 

rAB = rA, Mkt. × rB, Mkt.  
 

LOS 21 : Co-variance of an Asset with itself is its Variance 

 
Cov (m,m) = Variance m 

Co-variance Matrix 

 

COV A B C 

A 𝜎  COVAB COVAC 

B COVBA 𝜎  COVBC 

C COVCA COVCB 𝜎  

LOS 22 : Correlation of an Asset with itself is = 1 

r (A,A) = 1 

Correlation Matrix 

 

or A B C
A 1 rAB rAC

B rBA 1 rBC 
C rCA rCB 1
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Unsystematic Risk (Controllable Risk):- 
 The risk that is eliminated by diversification is called Unsystematic Risk (also called unique, firm-specific 

risk or diversified risk). They can be controlled by the management of entity. E.g. Strikes, Change in 
management, etc. 

Systematic Risk (Uncontrollable Risk):- 
 The risk that remains can’t be diversified away is called systematic risk (also called market risk or non-

diversifiable risk). This risk affects all companies operating in the market.  
 They are beyond the control of management. E.g. Interest rate, Inflation, Taxation, Credit Policy 

LOS 23 : Sharpe Index Model or Calculation of Systematic Risk (SR) & Unsystematic 
Risk (USR) 

Risk is expressed in terms of variance. 

Total Risk (TR) = Systematic Risk (SR) + Unsystematic Risk (USR) 

For an Individual Security: 

 

 

 

 

 

 

 

 𝛔𝒆𝒊𝟐  = USR/ Standard Error/ Random Error/ Error Term/ Residual Variance. 

 

 

 

 

 

Total Risk (%2) = 𝛔𝒔𝟐 
 

Systematic Risk (%2) 
 

Unsystematic Risk 
(%2) (𝛔𝒆𝒊𝟐 ) 

SR = 𝛃𝒔𝟐 × 𝛔𝒎𝟐  USR = TR – SR 𝛔𝒔𝟐 - 𝛃𝒔𝟐 × 𝛔𝒎𝟐  
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For A Portfolio of Securities: 

 

 

 

 

 

 

 

 

 

 

 

LOS 24 : Co-efficient of Determination 

 Co-efficient of Determination = (Co-efficient of co-relation)2 = r2 
 Co-efficient of determination (r2) gives the percentage of variation in the security’s return i.e. explained 

by the variation of the market index return. 

Example: 

If r2 = 18%, In the X Company’s stock return, 18% of the variation is explained by the variation of the 
index and 82% is not explained by the index. 
 According to Sharpe, the variance explained by the index is the systematic risk. The unexplained 

variance or the residual variance is the Unsystematic Risk. 

Use of Co-efficient of Determination in Calculating Systematic Risk & Unsystematic Risk: 

 Explained by Index [Systematic Risk]  

= 𝑺𝑹𝑻𝑹 =  𝒓𝟐 or SR =TR × 𝒓𝟐                i.e. 𝛔𝒊𝟐 × r2 

  Not Explained by Index [Unsystematic Risk] 

= 𝑼𝑺𝑹𝑻𝑹 =  𝒓𝟐 or USR =TR × 1 - 𝒓𝟐             i.e. 𝛔𝒊𝟐 × (1 - r2) 

LOS 25 : Portfolio Rebalancing 

 Portfolio re-balancing means balancing the value of portfolio according to the market condition. 
 Three policy of portfolio rebalancing: 

a) Buy & Hold Policy : [“Do Nothing” Policy] 
b) Constant Mix Policy: [“Do Something” Policy] 
c) Constant Proportion Portfolio Insurance Policy (CPPI): [“Do Something” Policy] 

 
Value of Equity (Stock) = m × [Portfolio Value – Floor Value] 

 

Total Risk = 𝛔𝒑𝟐 
or 

= ( ∑ W i β i )2 x 𝛔𝒎𝟐  + ∑ W i 2 x USR i 

Systematic Risk (%2) Unsystematic Risk (%2) 

SRp = 𝛃𝒑𝟐 × 𝛔𝒎𝟐  

( ∑ W i β i )2 x 𝛔𝒎𝟐   

 USR = TR - SR 
= 𝛔𝒑𝟐 - 𝛃𝒑𝟐 × 𝛔𝒎𝟐  

∑ W i 2 x USR i  
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Where m = multiplier 
 The performance feature of the three policies may be summed up as follows: 
a) Buy and Hold Policy 

(i) Gives rise to a straight line pay off. 
(ii) Provides a definite downside protection. 
(iii) Performance between Constant mix policy and CPPI policy. 

 

b) Constant Mix Policy 
(i) Gives rise to concave pay off drive. 
(ii) Doesn’t provide much downward protection and tends to do relatively poor in the up market. 
(iii) Tends to do very well in flat but fluctuating market. 

 

c) CPPI Policy 
(i) Gives rise to a convex pay off drive. 
(ii) Provides good downside protection and performance well in up market. 
(iii) Tends to do very poorly in flat but in fluctuating market. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: 
 If Stock market moves only in one direction, then the best policy is CPPI policy and worst policy is 

Constant Mix Policy and between lies buy & hold policy. 
 If Stock market is fluctuating, constant mix policy sums to be superior to other policies. 
Example: 
Consider a payoff from initial investment of 100000 when the market moves from 100 to 80 and back to 
100 under three policies:  
a) Buy and hold policy under which the initial stock bond mix is 50:50.  
b) Constant mix policy under which the stock bond mix is 50:50  
c) A CPPI policy which takes to form investment in stock = 2 (Portfolio value – 75000 i.e. floor value) 
Compute the value of equity and bond at each state 

Solution: 

1. Buy and Hold Policy 

(i) When Market is at 100 
Stock 50,000 
Bond 50,000 
 1,00,000 
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(ii) When Market Falls from 100 to 80 i.e. 20% decrease 
Before Re-balancing After Re-balancing 

Stock 40,000 Stock 40,000
Bond 50,000 Bond 50,000
 90,000  90,000

 
Action: No Action 
(iii) When Market Rises from 80 to 100 i.e. 25% increase 

Before Re-balancing After Re-balancing 
Stock 50,000 Stock 50,000
Bond 50,000 Bond 50,000
 1,00,000  1,00,000

Action: No Action 

2. Constant Mix Policy 

(i) When Market is at 100 
Stock 50,000 
Bond 50,000 
 1,00,000 
(ii) When Market Falls from 100 to 80 i.e. 20% decrease 

Before Re-balancing After Re-balancing 
Stock 40,000 Stock 45,000
Bond 50,000 Bond 45,000
 90,000  90,000

Action: Sell Bond & Buy Stock of ` 5000 
(iii) When Market Rises from 80 to 100 i.e. 25% increase 

Before Re-balancing After Re-balancing 
Stock 56,250 Stock 50,625
Bond 45,000 Bond 50,625
 1,01,250  1,01,250

Action: Sell Stock & Buy Bond of ` 5625 

3. CPPI Policy 

(i) When Market is at 100 
Stock = 2 × [1,00,000 – 75,000] 50,000
Bond 50,000
 1,00,000
(ii) When Market Falls from 100 to 80 i.e. 20% decrease 

Before Re-balancing After Re-balancing 
Stock 40,000 Stock 2 × [90,000 – 75,000] 30,000
Bond 50,000 Bond (Balance Figure) 60,000
 90,000  90,000

Action: Sell Stock & Buy Bond of ` 10,000 
(iii) When Market Rises from 80 to 100 i.e. 25% increase 

Before Re-balancing After Re-balancing 
Stock 37,500 Stock 2 × [97,500 – 75,000] 45,000
Bond 60,000 Bond (Balance Figure) 52,500
 97,500  97,500
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Action: Buy Equity & sell Bond of ` 7500 

LOS 26 : Arbitrage Pricing Theory/ Stephen Ross’s Apt Model 

Overall Return  

= Risk free Return 
+ 

{Beta Inflation × Inflation differential or factor risk Premium} 
+ 

{Beta GNP × GNP differential or Factor Risk Premium} 
+ ……. & So on. 

 

Where, Differential or Factor risk Premium = [Actual Values – Expected Values] 

LOS 27 : Adjustment in CAPM 

When two or more Risk Free Rates are given, we are taking the Simple Average of given Rates. 

Effect of Increase & Decrease in Inflation Rates 

 Increase in Inflation Rates: 

Revised RF = RF + RF × Inflation Rate 

 Decrease in Inflation Rates: 

Revised RF = RF − RF × Deflation Rate  

LOS 28 : Modern Portfolio Theory/ Markowitz Portfolio Theory/ Rule of Dominance 
in case of selection of more than two securities 

Under this theory, we will select the best portfolio with the help of efficient frontier. 

 

 

 

 

 

 

 

 

 

 

Efficient Frontier: 

 Those portfolios that have the greatest expected return for each level of risk make up the efficient 
frontier. 

 All portfolios which lie on efficient frontier are efficient portfolios. 
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Efficient Portfolios: 

Rule 1: Those Portfolios having same risk but given higher return. 
Rule 2: Those Portfolios having same return but having lower risk. 
Rule 3: Those Portfolios having lower risk and also given higher returns. 
Rule 4: Those Portfolios undertaking higher risk and also given higher return 

In-efficient Portfolios: 

Which don’t lie on efficient frontier. 

Solution Criteria: 

For selection of best portfolio out of the efficient portfolios, we must consider the risk-return preference of 
an individual investor. 
 If investors want to take risk, invest in the Upper End of efficient frontier portfolios. 
 If investors don’t want to take risk, invest in the Lower End of efficient frontier portfolios. 
Note: 
CV is not used in this case, CV is only used for selection of one security between many securities & major 
drawback is that it always select securities with lower risk. 

LOS 29 : Capital Market Line (CML) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The line of possible portfolio risk and Return combinations given the risk-free rate and the risk and return 
of a portfolio of risky assets is referred to as the Capital Allocation Line. 
 Under the assumption of homogenous expectations (Maximum Return & Minimum Risk), the optimal 

CAL for investors is termed the Capital Market Line (CML). 
 CML reflect the relationship between the expected return & total risk (σ). 

Equation of this line: 

E(R p) = RF + 
𝛔𝐩𝛔𝐦 [E (RM) – RF] 
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LOS 30 : SML (Security Market Line) 

SML reflects the relationship between expected return and systematic risk (β) 

 

Equation: 

E (R i) = RFR + 
𝐂𝐎𝐕𝐢,𝐌𝐚𝐫𝐤𝐞𝐭𝛔𝐦𝐚𝐫𝐤𝐞𝐭𝟐  [E (R Market) – RFR] 

 
 Beta 
 

 If Beta = 0 E(R) = R f  
 If Beta = 1 E(R) = R m 

Graphical representation of CAPM is SML. 

According to CAPM, all securities and portfolios, diversified or not, will plot on the SML in equilibrium. 

 

 

 

 

 

 

 

 

 

 

LOS 31 : Cut-Off Point or Sharpe’s Optimal Portfolio 

Calculate Cut-Off point for determining the optimum portfolio 

Steps Involved 

Step 1: Calculate Excess Return over Risk Free per unit of Beta i.e. 
  

Step 2: Rank them from highest to lowest. 

Step 3: Calculate Optimal Cut-off Rate for each security. 
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Cut-off Point of each Security 

C i = 

∑ 𝐑𝐢  𝐑𝐟× 𝛃𝛔𝐞𝐢𝟐𝐍𝐢 𝟏 ∑ 𝛃𝐢𝟐𝛔𝐞𝐢𝟐𝐍𝐢 𝟏  

Step 4: The Highest Cut-Off Rate is known as “Cut-off Point”. Select the securities which lies on or above 
cut-off point. 

Step 5: Calculate weights of selected securities in optimum portfolio. 

a) Calculate Z i of Selected Security 

 

Z I =  (  ) −  Cut off Point  

 

b) Calculate weight percentage 

Wi = ∑  


