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Abstract 

This study attempts to construct an optimal portfolio by using Sharpe‟s Single index model. 

For this purpose NSE-NIFTY and all the 50 stocks have been used as market index for 

preparing portfolio. The daily data for all the stocks and index for the period of April 2006 to 

December 2011 have been considered. The proposed method formulates a unique cut off 

point (Cut off rate of return) and selects stocks having excess of their expected return over 

risk free rate of return surpassing this cut-off point. Percentage of investment in each of 

selected stocks is then decided on the basis of respective weights assigned to each stock 

depending on respective beta value,   stock   movement   variance unsystematic risk, return 

on stock and risk free return vis-a-vis the cut off rate of return. The optimal portfolio consists 

of four stocks selected out of 50 short listed scripts, giving the return of 0.116 %. 

Keywords:  Portfolio construction, Single index model, optimal portfolio, Risk and 

return trade off, Diversification, Nifty, Share market investment. 
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Introduction 

Portfolio is a combination of securities such as stocks, bonds and money market instruments. 

The process of blending together the broad assets classes so as to obtain optimum return with 

minimum risk is called portfolio construction. Diversification of investment helps to spread 

risk over many assets. A diversification of securities gives the assurance of obtaining the 

anticipated return on the portfolio. In a diversified portfolio, some securities may not perform 

as expected but others may exceed the expectation and making the actual return of the 

portfolio reasonably close to the anticipated one. Keeping a portfolio of single security may 

lead to a greater likelihood of the actual return somewhat different from that of the expected 

return. Hence, it is a common practice to diversify securities in the portfolio. The selection of 

portfolio depends on the various objectives of the investor namely: 

1. Objectives and asset mix 

2. Growth of income and asset mix 

3. Capital appreciation and asset mix 

4. Safety of principal and asset mix 

5. Risk and return analysis and 

6. Diversification. 

The foundation of modern portfolio theory was laid by Markowitz
1
 in 1951. Markowitz 

theory
1
 advise investors to invest in multiple securities rather than put all eggs in one basket 

because efficient diversification of the portfolio involves   combining   securities   with   less   

than   positive correlation in order to reduce risk in the portfolio without sacrificing any of the 

portfolio return.
3
 

Single Index Model 

Share also developed a composite measure of portfolio performance similar to that of 

Treynor with only difference that he took standard deviation of the portfolio return as the 

measures of risk instead of beta. This measure also compares the actual average portfolio 

return with the average rate of return on risk free security for a given level of risk. The single 

index model assumes that co-movement between stocks is due to movement in the index.
2, 4

 

The basic equation underlying the single index model is: 
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Ri = α + βi Rm + ei 

where Ri  is expected return on security I; α is intercept of the straight line or alpha co-

efficient (Constant); βi is slope of straight line or beta co-efficient; Rm is the rate of return on 

market index and ei is error term. 

Review of Literature 

Blog et al
2
 suggest a simple and computationally very efficient heuristic method that always 

gives a optimal portfolio. Gregory and Shapiro
5
 examined a cross- section of 464 stock and 

found that average return is more closely related to the beta measured with respect to a stock 

market index than to the beta measured with respect of consumption growth. Sunil 

Poshakwale provides evidence of day of the week effect. Campbell et al
9
 highlighted the 

influence of both non-normal characteristics of the expected return distributed and the length 

of investment time horizon on the optimal portfolio selection. Bhaduri et al
13

 results suggest 

that no speculative bubbles were present in the Indian stock market for the sample period 

considered for this study. Nanda et al14 selected stocks from the clusters to build a portfolio, 

minimizing portfolio risk and compare the returns with that of the benchmark index i.e. 

Sensex. 

Data and source of the study 

The study aims at constructing the optimal portfolio.  For this purpose, daily data were 

collected for the shares and index value for the period from 1st April 2006 to December 

2011. This study takes all the 50 shares which are part of NSE NIFTY as market index. The 

study has used secondary data because it pertains to historical analysis of reported financial 

data. Daily closing price of the shares and daily closing index value of the benchmark market 

index (NSE NIFTY) have been used for the study. They were collected from CMIE (centre 

for monitoring Indian economy) prowess package. The collected data were consolidated as 

per study requirements. 

Methodology 

The share price of Nifty stocks has been taken for the purpose of analyzing risk and return 

characteristics. For the purpose analyzing risk characteristics of Nifty stocks the Standard 

Deviation (total risk) is calculated and for analyzing return characteristics of stocks, the daily 
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mean return is calculated. For this purpose the researcher clustered the nifty index. It already 

consists of 20 sectors. 

Return 

 

 

where Rit, Pt, Pit-1 are the return share price at time t and t-1 for security i. 

Standard Deviation 

The  second  phase  in  the  context  of  testing  of Sharpe‟s model for selection of appropriate 

securities in portfolio is used, the average returns of individual returns or portfolio are 

adjusted to that of risk free return (here 6.11 percent is considered as risk free rate based on 

the portfolio on 91-day Government of India treasury bills). Therefore to estimates the 

coefficients with risk free adjusted average return on individual / portfolio and  on market 

risk, the following  model is  used.  The selection of any stock is directly related to its excess 

return - beta ratio: 

(Ri - Rf)  

     βi 

Where Ri = the expected return on stock I; Rf = the return on a riskless asset and βi = the 

expected change in the rate of return on stock i associated with one unit change in the market 

return. 

The excess return is the difference between the expected return on the stock and the riskless 

rate of interest such as the rate offered on the government security or Treasury bill. The 

excess return to beta ratio measures the additional return on a security (excess of the riskless 

assets return) per unit of systematic risk or non-diversifiable risk. This ratio provides a 

relationship between potential risk and reward. 
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Ranking of the stocks is done on the basis of their excess return  to  beta.  Portfolio managers 

would like to include stocks with higher ratios. The selection of the stocks depends on a 

unique cut -off rate such that all stocks with higher ratios of Ri - Rf/ βi are included and the 

stocks with lower ratios are left out. The cut- off point is denoted by C*. 

 

The highest Ci value is taken as the cut - off point C*. The stocks ranked above C* have high 

excess return to beta than the cut - off Ci and all the stock below C* has low excess returns to 

beta. If the number of stock is large, there is no need to calculate the Ci values for all the 

stocks after the ranking has been done. It can be calculated until the C* value is found and 

after calculating for one or two stocks below it the calculations can be terminated. 

The Ci can be stated with mathematically equivalent way: 

 

where βip = The expected changes in the rate of return on stock i associated with 1 percent in 

the return on the optimal portfolio; Rp = The expected return on the optimal portfolio and βip 

and Rp cannot be determined until the optimal portfolio is found. To find the optimal 

portfolio,  the  formula  in  above  should  be  used.  

Securities are added to the portfolio as long as: 
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Now, 

 

 

The right hand side is the expected excess return on a particular stock based on the expected 

performance of the optimum portfolio. The term on the left hand side is the expected excess 

returns on the individual stock. Thus, the portfolio manager believes that a particular stock 

will perform better than the expected return base on its relation-ship to optimal portfolio. 

Construction of the Optimal Portfolio 

After determining the securities to be selected, the investors should find out how much 

should be invested in each security. The percentage of funds to be invested in each security 

can be estimated as follows: 

 

The first expression indicates the weights on each security and they sum up to one. The 

second shows the relative investment in each security. The residual variance or the 

unsystematic risk has a role in determining the amount to be invested in each security. 

Analysis 

For constructing an optimal portfolio, a sample of size 50 selected form the securities listed 

on NSE and included Nifty. NSE Nifty is taken as the market index. Daily closing price and 

returns are considered for the selected securities in the each sample from 1st April 2006 to 

31st December.  They were collected from CMIE (centre for monitoring Indian economy) 

prowess package. The average risk free return is considered as 6.11% p.a (91-day 

Government of India treasury bills). 
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From the tables 1 to 8 it can be seen that a few stocks gave negative returns.  The result of 

descriptive statistics presents the volatility behavior each variable. From this statistics it is 

clear that mean returns of banks and finance sector has given higher daily average return 

followed by cement and steel sector and automobile and refineries sector in Nifty stock. The 

standard deviation (total risk) is higher for construction and engineering, metal and others 

followed by cement and steel and lesser for pharmaceuticals. 

From the above analysis (single index model), the securities as in table 9 are indentifying for 

further analysis to the  investors  on  the  basis  of  return,  standard  deviation (volatile) and 

beta value. The securities are selected on the basis of their performance in the sector wise 

classification; these securities are taken into consideration for construction of portfolio  

1) Tata Motors Ltd.  

2) Axis Bank Ltd.  

3) Infrastructure   Development   Finance   Co.   Ltd.  

4) Steel Authority of India Ltd.  

5) Bharti Airtel Ltd.  

6) Ranbaxy Laboratories Ltd.  

7) Tata Power Co.  Ltd.  

8) Hindalco Industries Ltd. 
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Compiled and Calculated from CMIE (Prowess package) 

* More than the average return to risk ratio. Figures in brackets shows„t‟ values. 

** Significant at 1% level # More than the average beta of the industry. 

 

Table 9 and 10 clearly explain the results of empirical analysis. To achieve the objectives of 

the study, Single Index Market model is used.  Sharpe‟  model  is convenient  as  compared  

to  the  model  given  by  Harry Markowitz. It helps in the creation of portfolio with less 

number of calculations as compared to any other model. In this association of individual 

share with the overall market or market portfolio is given an importance. Only those 

securities are desirable in the portfolio, which have positive excess return over risk free 

return. All the securities which have excess return to beta ratio more than the cut of point are 

portfolio and the securities included in the portfolio are the included in the portfolio. Such 

portfolio is the efficient securities. 
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Compiled and Calculated from CMIE (Prowess package); The riskless rate of interest is 6.11 

percent and the market variance is 3.82 

 

Compiled and Calculated from CMIE (Prowess package) 

 

Suggestions to the Investors 

 Do not have more trade in a day 

 Do not buy and sell the securities on rumors. 

 Do not employ all the funds in single sector, the loss possibly enormous. 
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 Deal with the trends before trying to select the securities from top to bottom. 

 Do not purchase securities because it is low priced. 

 Profit cannot be acquired every day from the markets. 

 Do not buy too many stocks at once. 

 

Conclusion 

Risk and return play an important role in making any investment decisions.  This  study  aims  

at  analyzing  the opportunity that are available for investors as per as returns are  concerned  

and  the  investment  of  risk  thereof  while investing in equity of firms belonging to Nifty 50 

stocks in the national stock exchange. From the empirical analysis, it is concluded that returns 

on either individual securities or on portfolio comprises of securities of different companies 

listed in Nifty 50 stocks under various sectors are asymmetrical and heterogeneous. Out of 50 

companies taken for the study, 6 companies are showing negative return and the other 44 

companies   are   showing   positive returns. Out of 50 companies, 24 companies where 

market beta is above 1, show that the investments in these stocks are outperforming than the 

market. 

However, significance of the beta is not consistent with all security return, leading to the 

conclusion that every security depends to some extent on the overall performance of the 

market. From this empirical analysis, to some extent one can able to forecast individual 

security‟s return through the market movement and can make use of it. In the second phase, it 

is found that Indian security market in information 
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