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Abstract:  Portfolio is a combination of all the assets and investments tools that are held by an individual, referred to as the 

investor. The main focus of this paper is to help such investors in constructing an optimal portfolio with the help of Sharpe Index 

Model. In this research, the scrips that have managed to constantly be a part of the NIFTY50 Index for the period of April 2011 to 

March 2021 have been taken into consideration.  The proposed method herein leverages the excess returns to beta ratio tool to 

formulate the cut-off point. Those securities with greater excess returns to beta than the cut-off point ultimately form the portfolio. 

The proportion of investment to be made in each selected security is done basis their beta, excess returns to beta, unsystematic 

risk and the cut-off point. This analysis will help investors to yield more returns with reduced risk. 
 

Index Terms - Investment, risk, return, Sharpe’s Index Model, optimal portfolio. 

I. INTRODUCTION 

The act of saving has accomplished a lot in past years. With the advent of the increased propensity to save, a significant 

deliberation on using the idle funds for wealth creation and augmentation was put into action, to the result of which investment 

instruments such as fixed deposits and recurring deposits received much attention. But, the performance of the market index in 

recent years has compelled people in countries like India to grab a different lens to increase their income. With the availability of 

comprehensive knowledge about investment on various avenues via different platforms, people - especially the millennials - tend to 

seek better investment opportunities. The NIFTY50 Index, for example, gave an average return of a whopping 75.76% in 2009, an 

exemplary 31.29% in the year 2014, 28.65% in 2017 and so on. But what stocks should be risked with funds still remains a 

question with most of the people. Lack of exhaustive knowledge and ability to comprehend the financial jargons becomes quite 

challenging for an amateur. This paper, thus, aims to provide some ground knowledge to such investors about portfolio 

construction and then present before them a suggestive portfolio. 

II. RESEARCH METHODOLOGY 

 

3.1 Problem Statement 

“To construct an optimal portfolio from the NIFTY 50 companies that are a part of the Index for continuous 10 years.” 

 

3.2 Objectives 

1. To study the relative market performance for the companies constituent to NIFTY 50 Index for the last 10 years. 

2. Construction of an optimal portfolio empirically using the Sharpe’s Single Index Model. 

3. Determine the proportion of investment to be made in each of the selected stocks. 

4. Identify the risk and return of the portfolio hence built. 

 

3.3 Population and Sample   

                NIFTY 50 is an index that consists of 50 companies on the basis of market capitalization. It is representative of the 

different sectors in the country. Out of the 50 securities we have here considered those companies only that have been a part of 

this index for the complete ten years period. 
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3.4 Data and Sources of Data 

 For the purpose of this research secondary data has been used, obtained from yahoo finance and moneycontrol.com for 

the period April 1, 2011 to March 31, 2021. The selection of 29 securities from 50 companies of the NIFTY50 Index is done 

based on the press release reports released every month for the last ten years (obtained from the official website of NSE).  
 

3.5 Literature Review  

Investment encapsulates the very idea of sacrificing something now for gains in the future. It is, thus, the sacrifice of 

current money in anticipation of future benefits. The two important key aspects of investment are – Risk and Return. The act of 

sacrifice happens in the present and is certain for the uncertain future returns/gains. Thus an investor is always keen to optimize 

his portfolio for the purpose of maximizing the returns and minimizing the risk. Therefore, there is a need for a systematic and 

rational investment decision-making process. One such method was devised by Sharpe popularly known as Single Index Model 

(SIM). 

Prior to the development of portfolio theories, the concepts of risk and return were dealt with somewhat loosely by the 

investors. The Father of Portfolio Theory, Henry Markowitz, was the first person to quantify the risk of a portfolio. However, his 

model was highly information-sensitive which required n expected returns, n variance terms and n(n-1)/2 covariance terms for 

modeling n number of securities to an optimal portfolio. He had also suggested that for the purpose of obtaining the covariance 

terms, the index to which the securities are related can be used. This proved a cue for William Sharpe who then developed the 

Single Index Model wherein the expected return, standard deviation and co-variance represent the joint movement of the 

securities. Movements in security prices could be understood with the help of index movement. This model needed 3n + 2 bits of 

information compared to the [n(n+3)/2] bits of information needed in the Markowitz analysis. Basing this theory there have been 

several pieces of work that have pulled up the deliberation of investors - young in their experience of investing – to rev up their 

investment action. 

P.Varadharajan and Ganesh (2012) employed the concept of SIM on large cap companies of selected sectors (Power, 

Shipping and Textiles sectors) in India. The companies having the highest market capitalization from their respective sectors were 

considered for this research. At the end of their analysis, out of the sample of eighteen selected companies, five companies 

constituted the portfolio. They also concluded that the final decision of investment should be made only after considering all the 

factors that affect the securities. These could include the general economic factors or other macro-economic factors governing the 

action and movement of securities in the market. 

Tripathy, Sasikanta (2011) employed the single index model on a sample of fifteen securities of BANKEX for data 

collected for one year.  

Mandal, Niranjan (2013) considered the daily prices of twenty-one securities for a ten year period and applied the SIM 

and created a 10 securities portfolio. The BSE SENSEX was used as the market performance index.  

Gopalakrishna, Muthu (2014) conducted a research to identify if the single index model would serve as a good measure 

to explain the returns on IT stocks. The study concluded to identify four aggressive stocks (with beta more than one) out of 

thirteen actively trading scrips. It suggested that all the stocks except for one were undervalued and that these stocks could be 

used by investors for their portfolio revision.  

Debasish, Satya Swaroop and Khan, Jakki Samir (2012) took a sample of fourteen stocks from the manufacturing sector. 

They collected the daily data for all the stocks and used the SIM to construct an optimal portfolio consisting of three stocks.  

Chintan A. Shah, Assistant Professor, Bhagwan Mahavir College of Business Administration in his article constructed an 

optimal portfolio out of top 15 BSE securities using the Sharpe Index Model and CAPM Model. His study suggests the Sharpe 

Index Model gives exact number of securities along with weightage for investment, while this is not possible in CAPM model. 

CAPM model only suggests the securities that an investor can consider investing in while the Sharpe Index Model helps to 

successfully determine the proportion of each security in order to maximize the return and minimize the risk. 

A study by Kwok Wai Yu, Xiao Qi Yang, and Heung Wong (2007) suggested portfolio improvement using the Sharpe 

Index Model. Their study proposed that a portion of the portfolio value should be invested in some other assets for portfolio 

management. Using the Sharpe rule, it can be determined that new stocks are worthy to the old portfolio if they satisfy a 

condition, in which the average return rate of these stocks is greater than the return rate of the old portfolio multiplied by the sum 

of the elasticity of the Value at Risk. 
  

3.6 Statistical tools and the model used  

3.6.1 Statistical tools 

 Statistical tools used in this paper are  

Mean daily return: The average of the daily returns yielded by individual stocks. 

Standard Deviation: It is the measure of the spread of data from the mean of the data values. It helps determine the volatility of 

the stocks prices. 

Variance: It measures how distant are the daily returns from the mean return of a particular stock. 

Correlation and Covariance: Co-movements between the returns of securities are measured by covariance and coefficient of 

correlation. Covariance reflects the degree to which the returns of the two securities vary or change together. A positive 

covariance means the returns from the two securities move in the same direction while a negative covariance refers to their 

returns moving in opposite direction. Correlation coefficient is simply the covariance divided by the product of standard 

deviations, which indicates the strength of the linear relationship between the returns of the two securities. 

Beta: Beta refers to the measurement of volatility of returns with respect to the market index. For a given certain change in Rm, 

beta measures the expected change in the dependent variable Ri. 
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3.6.2 Symbols used  

Ri = return on security i  

Rf = risk-free rate of return 

Rm = market return 

σi = standard deviation of daily returns on security i 

βi = beta coefficient, i.e., the slope of the straight line Ri on Rm 

σ2
m= variance of return on the market index 

σ2
i = variance of return on security i 

σ2
ei = unsystematic risk for the stock 

Wi = Proportion of investment in stock i 

 

3.6.3 Sharpe Index Model 

The steps towards the construction of optimal portfolio using Sharpe’s Index Model are as enlisted under. All the calculations 

pertaining to the same have been done in MS-Excel. 

1. Determination of Daily Returns Ri of the stock using the formula: ln(today’s price/yesterday’s price) 

2. Finding the beta βi of the security – the measure of the security’s volatility. It is a slope and can take any real value 

3. Determining the Excess Return to Beta ((Ri-Rf)/ βi) ratio for each of the stock under consideration. 

4. Rank the securities in descending “excess return to beta” values, i.e., highest to lowest. 

5. Calculation of the Ci values for each of the ranked securities employing the formula: 

 

𝐶𝑖  =
𝜎𝑚

2 ∗ ∑ [((𝑅𝑖
𝑛
𝑖=1 −  𝑅𝑓) ∗ 𝛽𝐼)/𝜎𝑒𝑖

2 ] 

1 +  𝜎𝑚
2 ∗  ∑ (𝛽𝑖

2/𝜎𝑒𝑖
2 )𝑛

𝑖=1

                     (1) 

 

6. Finding the cut-off point C* by scanning the Ci values to reach the maximum value. The maximum value until which the 

Ci increases is the cut-off value. The values below this keep on decreasing. 

7. The securities having the ((Ri-Rf)/ βi) > C* will be the securities included in the optimal portfolio. 

8. Determining the weightage of the selected securities in the optimal portfolio. This is done using the formula Wi = Zi/ΣZi, 

where 

𝑍𝑖  =  (𝛽𝑖
2/𝜎𝑒𝑖

2 ) ∗  [(
{𝑅𝑖 −  𝑅𝑓}

𝛽𝑖
) − 𝐶𝑖 ]               (2) 

 

III. RESULTS AND DISCUSSION  

3.1 Results of Descriptive Statics of Study Variables 

Table 3.1: Required Data for Optimal Portfolio Construction Using Sharpe’s Index Model. The Market Standard Deviation (σm) is 

1.1127402%. 
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To begin with the data preparation for further calculations Table 3.1 is created with mean daily returns calculated on the Closing 

Price of each day for a particular security. Covariance of each security with the market is positive, meaning that all of them are 

positively related with the market. The correlation coefficient of securities ranges from 0.3097 to 0.7564. It is clearly seen that 

ICICI Bank is most positively related with NIFTY50 Index with a correlation co-efficient of 0.7564. There are a total of 13 

companies with beta greater than 1 giving a daily mean return of 0.00834% to 0.0832% (except ONGC with -0.02631639% mean 

daily return). For those with beta less than 1, the range of daily mean return is 0.0187% to 0.0937% with an exception of NTPC 

offering a daily mean return of -0.0158%. This suggests that stocks of these 13 companies are more volatile than the market, 

while the remaining 16 companies with beta less than one are less volatile/less risky than the market. Furthermore, the systematic 

risk (unique risk) for the data set ranges from 0.2801% to 2.7599% and the unsystematic risk (market risk) ranges from 0.9832% 

to 4.7166%. Thus, the total risk of all the securities ranges between 2.2273% and 7.2358%. 

 

Table 3.2: Ranking of Securities on the Basis of Excess Return to Beta Ratio. Here, rf  = 5.6% p.a. = 0.015355 per day. 

 

 

 
 

For further development towards the optimal portfolio, we ignore the securities that have negative return and rank the remaining 

according to their Excess Returns to Beta ratio (highest to lowest). HINDUNILVR secures the first spot in ranking while 

TATAMOTORS holds the last. 

The risk-free rate of return is calculated after deducting the possibility of default (1.95% p.a.) for the country from the mean 

returns of 10-year bond yield (calculated to be 7.55% p.a.). Thus the value 5.6% for rf. 
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Table 3.3: Calculations for Determination of Cut-off rates Ci for securities and Cut-off Point C* 
 

 
 

Ci value for all the stocks arranged in their ranked order is calculated using Eq. 1. The cut-off point, C*, hence obtained is 

0.05637.  

The securities from Rank 1 until the cut-off point, C*, make up for inclusion into the optimal portfolio. 

 

Table 3.4: Calculation of Zi and Wi for the Selected Securities in the Optimal Portfolio 

 

 
 

Table 3.4 above shows the weightage of each security in the optimal portfolio. With respect to the weightage and the associated 

risk and return against each security in the portfolio are calculated in Table 3.5 which helps in finding out the overall risk and 

return of the portfolio. 
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Table 3.5: Portfolio Risk and Return 

 
 

IV. FINDINGS AND CONCLUSIONS 

 The optimal portfolio consists of 6 companies, as per the Sharpe’s Single Index Model. 

 The weightage of each security can be represented as below 

 

 
 The Sector-wise weightage of the optimal portfolio: 

o Consumer Goods – 47% 

o Banking – 27% 

o Information Technology – 16% 

 Portfolio beta value (Wiβi) is 0.750434 which is less than one and indicates the defensive nature of the portfolio. 

 Portfolio Return is 30.85071% p.a. (WiRi * 365 = 0.084522 * 365) while the diversified portfolio risk is 2.619809% in 

terms of variance or 1.618582% in terms of standard deviation.  

 

“The market is a pendulum that swings back and forth through the median line of rationality.” So, an investor should tend 

towards this median to extract the most out of this universe of stocks. An investor must diversify his portfolio in order to cover up 

for the losses made by some securities and still make some gains. An optimal portfolio constructed using the Sharpe Index Model 

gives the perfect number of securities that an investor should build his portfolio from with minimized risk and maximized return. 
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