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Abstract

Investment in stocks may be made individually or through portfolio 
managers. This study attempts at selecting an optimal portfolio for 
investment in Indian equity stocks belonging to specific economic 
sectors. After reviewing the relevant literature, the objectives and 
research methodology of the study have been spelt out. This is 
followed by a coverage of the concepts and definitions which are 
relevant for this study. A comparison of the different approaches to 
select an optimum portfolio has been made to get an overview of the 
relative measures.  

In this paper, an optimum portfolio of economic sectors in India, in 
which the investments could be made, has been constructed, using 
Sharpe's index model and Treynor's index as appropriate. The choice 
of individual stocks within each the selected sectors could be done by 
the individuals or portfolio managers based on any subsequent analysis 
which generally aims at accrual of higher returns, given a risk level. 

For the study, the CNX Nifty and the indices for the individual sectors 
numbering eleven, of the National Stock Exchange of India, have been 
considered. The data comprise daily indices for the period 1st April 
2014 to 31st March 2015, as short run phenomenon in stock 
movements are equally important as the long run trends for investment 
in stocks. The CNX Nifty has been taken as the market performance 
index. The optimal portfolio has been constructed comprising the 
economic sectors, identified on the basis of a unique cut-off value in 
terms of returns. Valid statistical and analytical techniques have been 
used in arriving at the conclusions. The study being empirical in nature 
with the latest data on the subject selected is considered to add to the 
existing literature on the theme of the paper. It has practical value as the 
methodology used and calculations made are replicable for 
constructing an optimum portfolio of sectors for investment in the 
related equity stocks.   

Keywords: CNX Nifty, Economic sectors, Optimal portfolio, 
Portfolio management, Sectoral indices. 

 Introduction

Investment in equity stocks has been done by individuals or portfolio 
managers for capital appreciation and/or dividend income. The 
investors aim at maximizing the return, with differing attitudes 
towards risk. Overall, the general objective is to invest in an optimal 
portfolio, adopting differing approaches. The present study attempts at 
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selecting an optimal portfolio for investment in Indian 
stocks belonging to specific economic sectors. The relevant 
literature has been reviewed, and the methodology of the 
study has been framed accordingly. 

In this study, the optimum portfolio of economic sectors in 
India has been constructed so that the investors could take 
decisions for investments in stocks belonging to the chosen 
sectors. For this, the Sharpe's index model and Treynor's 
index have been used. The selection of specific stocks 
depends upon the risk-return perceptions of the investors. 

 The study is based on the CNX Nifty and the indices for the 
individual sectors numbering eleven, of the National Stock 
Exchange of India. Daily indices, for the period 1st April 
2014 to 31st March 2015, formed the data. It is felt that one-
year period gives scope for adequately capturing the 
movements in the stock indices. Thus, no attempt has been 
made to distinguish between the short run and long run 
factors for investment in stocks. The CNX Nifty covers 50 
stocks accounting for a significant part of the market, and 
hence it is taken as the market performance index. The 
optimal portfolio has been constructed from out of 11 
economic sectors representing the economy of the country.  
The sectors for inclusion in the optimum set have been 
identified on the basis of a unique cut-off value in terms of 
returns. For the analysis of data, valid statistical and 
analytical techniques have been used. Based on the results, 
the conclusions have been arrived at. 

Literature Review

The literature has various studies for studies of an optimal 
portfolio, applying models such as that of Markowitz, 
Sharpe and others. Using the Mean Variance (MV) efficient 
portfolio, the optimal holding period was investigated 
taking Istanbul stocks for the period January 2000 to 
November 2004. The results showed that MV efficient 
investment portfolio performed better for long term period 
(Ulucan, 2007).

The association between return and risk has been used in 
constructing optimal portfolios of stocks in multiple studies. 
Many studies have selected Sharpe Single Index Model to 
construct an optimal portfolio, for its simplicity and 
practical value. For instance, four studies are referred here in 
which this model has been used. One is by Varadarajan 
(2011) who constructed an optimal equity portfolio 
consisting of five stocks. Five years' data was considered 
i.e., from April 2006 to March 2011 covering 19 companies 
from banking and information technology sectors. Using the 
same model there are two more studies. The second is by 
Saravanan and Natarajan (2012) in which an optimal 
portfolio has been constructed comprising four stocks out of 
Nifty 50 stocks. Daily data of stock and index were 
considered for the period April 2006 to December 2011. 
Based on the cut-off rate of return, proportions of 

investments for each stock were decided. The third is by 
Debasish et al (2012) who have arrived at an optimal 
portfolio with three stocks, from out of 14 stocks in 
manufacturing sector which included automobiles, cement, 
textiles, paints, oils and refineries. Proportions of 
investment were decided based on the factors like beta 
value, return, risk free rate of return and unsystematic risk. 
Niranjan Mandal et al (2013) constructed an optimal 
portfolio using the Sharpe's model. BSE Sensex was 
considered as market performance index. The data covered 
the period April 2001 to March 2011. Securities above a cut-
off rate were considered and proportions of investments in 
selected securities were computed.

Gopalakrishna Muthu (2014) has made a  comparison of the 
traditional and modern portfolio theory for selection a 
portfolio. Secondary data was considered for the period 
2004-08 from NSE Index. Using regression on market and 
security return, the study found that IT Index has greater  
sensitiveness over the stock market. The study covered 
undervalued stocks which help to revise the existing 
portfolio. The study of Nalini (2014)  aimed at creating 
awareness among investors regarding the utility of Sharpe's 
model in constructing a portfolio. From BSE Sensex Index, 
15 companies were considered, with yearly prices. Based on 
Ci values, four securities were selected to construct a 
portfolio.

Nageswari et al (2013) determined future risk and return of 
securities to form an optimal portfolio which significantly 
reduces variability of returns. BSE Sensex was considered 
with daily closing prices, for the period April 2007 to March 
2012. A cut-off rate of return was evaluated which helps in 
selection of stocks to form a portfolio.

The portfolio optimization problem was formulated 
(Anangnostopoulos & Mamanis, 2010) by optimizing the 
objectives involving tradeoffs between risk, return and the 
number of securities for inclusion in an optimum portfolio. 
Limits are set regarding the proportion of the investments in 
assets, so that the chances of having smaller proportions of 
holdings or investments in assets having similar 
characteristics is avoided. 

The impact of the number of securities on diversification of 
a portfolio was analysed by Mangram (2013) and he found 
that while systematic risk cannot be eliminated, 
unsystematic risk can be reduced much by diversification. 

The literature survey broadly indicates that the optimum 
portfolio has been constructed using different types of 
models, but the generally used one is the Sharpe's single 
index model for its practical value.

 

Objectives of the Study

The objectives of the study are as follows:
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1. To give a comparative analysis of the methods to select an 
optimal portfolio.

2. To construct an optimal portfolio for investment of funds, 
based on the CNX Nifty and the indices of the relative 
sub-groups.

3. To find out the proportion of investments to be made in 
each of the identified sub-groups. 

4. To discuss the pros and cons of the investment in the 
selected optimal portfolio.

Research Methodology

For the study, data have been collected on daily indices of 
CNX Nifty and of the relative sub-groups numbering 11, for 
the period 1st April 2014 to 31st March 2015 
(www.nseindia.com). The CNX Nifty has been taken as the 
market performance index. From the 11 sub-groups, the 
optimal portfolio of sub-groups has been identified,  based 
on the values of return, variance of market index, variance of 
each sub-group, beta (β), systematic risk and unsystematic 
risk related to each sub-group. The sub-groups are ranked 
according to their “Excess return to Beta ratio” starting from 
the highest to the lowest. For each sub-group, the cut off 
value (Ci) is found. Then, the sub-groups for which the 
'Excess return to β ratio' exceeds Ci are selected to be 
included in the optimal portfolio. Finally, the proportion of 
investments in each of the selected sub-groups in the optimal 
portfolio is computed. Valid statistical and financial 
techniques have been used to analyse and interpret the data, 
and arrive at the results.

Concepts and Definitions

A portfolio refers to a diversified mix of financial assets such 
as stocks and bonds (domestic or international) and cash. It 
may be held by an individual or managed by professionals, 
funds, banks or financial institutions. It is constructed based 
on investment amount, investment goals (such as growth, 
safety and liquidity), time period (long term or short term), 
and the levels of tolerance of risk (risk-prone, risk-averse or 
risk-neutral). The allocation of investment among the assets 
within the portfolio depends upon the expected risk-return 
ratio applicable for each asset. 

Portfolio Management involves making investment 
decisions about the asset mix, taking into account the above 
factors.

An optimal portfolio is constructed with the aim of 
maximising the return at a given level of risk or minimising 
the risk at a given level of return. The return on a security i is 
given by:

R  = (P  - P - )/P  where, P  and P  are the share prices at it it it 1 it-1 it it-1

time t and t-1 respectively. 

The risk in an investment is measured by the variation in its 
returns. Beta of a stock denotes the risk of investing in it with 

respect to the market risk. It is measured by:

β  =  Covariance (R  R ) = Correlation between security and i, mi

market x (SD of security
2

σ                   SD of market)            m

where Ri is the return on the stock i, Rm is the return on the 
market or a benchmark index, is the variance of the market 
return and SD is standard deviation. A stock with a beta of 
greater than one indicates  that it is more volatile than its 
benchmark, and should provide returns greater than the 
benchmark index. If beta is less than one, the stock is less 
volatile than its benchmark. A stock with beta of one shows 
that it has the same volatility as of the market. Zero beta 
means that the stock is uncorrelated with the benchmark 
(e.g. cash or treasury bills). Negative value of beta reveals 
counter cyclical volatility of the stock in relation to the 
benchmark. For example, if the benchmark returns 3%, then 
a stock with a beta of 1.4 should return 1.4 times 3% i.e. 
4.2% or more. If not, other investments should be 
considered.

Beta has certain limitations. It is based on historical data, 
and thus ignores the future changes in the market. It depends 
on the time period selected. It does not discriminate between 
upward and downward volatility, which get averaged out. It 
assumes normal distribution of volatility while the pattern of 
data may be asymmetrical.

Instead of considering only the average portfolio return to 
evaluate the performance of a portfolio, risk-adjusted 
performance measures have come into vogue such as 
Sharpe's ratio, Treynor's index, Jensen's index, Modigliani 
measure, information ratio, etc. 

When the total risk of a portfolio instead of only systematic 
risk is taken, we have:

Sharpe ratio = (R -R ) i f

                            σi

where R  is the average rate of return on portfolio, R  is the i f

risk-free rate of return, and  σ  is the standard deviation of i

portfolio. It shows the excess return earned on a portfolio per 
unit of its total risk (standard deviation).

Another measure of the performance of a portfolio was 
given by Treynor (1965) as the ratio of the excess returns to 
the systematic risk of the portfolio, for the evaluation period, 
instead of taking into account the total market risk. The 
Treynor's Index uses the beta of the portfolio rather than the 
standard deviation as in the Sharpe ratio. It is given by (R -i
R )/β , where R  is the risk-free rate of interest such as that for f i f

2 2 government securities or Treasury bill, and σ  and σ are the ei ej

variations in the security i and security j's return unrelated to 
the market index i.e. stock's unsystematic risk, and β  and β  i j

are the percentage changes in the rates of return on stock i 
and j respectively, associated with one unit change in the 
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market return.

       _                     _

σp =Rp – (Rf + βp (Rm-Rf) where

_                  

Rp = Expected portfolio return

βp = Beta of the portfolio

_

Rm = Expected market return 

Modigliani measure indicates the performance of the risk-
matched portfolio. It is given by 

          _      _

 Mp = (Rp - Rm) / (Standard deviation of the fund's excess 
return X Standard deviation of  market return)

Information ratio compares a fund to its benchmark. It 
differs from the Sharpe ratio, by comparing the excess return 
over the benchmark index.  

Besides the above, the performance of the stocks is analysed 
using Technical analysis or Fundamental analysis or both. 
Technical analysis deals with an analysis of the data on the 
historical prices and volume of a stock, to determine the 
existence of patterns for decision making. Fundamental 
analysis takes into account the past and expectations relating 
to future regarding macro-economic factors of the economy 
of the country (such as gross domestic product of the 
country, sectoral composition, etc.) and global phenomena, 
a profile of the industries to which the specific stocks of 
interest belong, and the working of the company to which 
stock belongs (e.g. supply-demand factors, sales, 
profitability, growth prospects, risk elements determining 
the intrinsic value of a stock etc).  

Selecting an Optimum Portfolio

The portfolio optimization model of Markowitz (1952), 
under assumptions of rational investor behaviour, finds out 
the weightings of the assets that minimize the variance of a 
portfolio and provides the portfolio to have a return equal or 
bigger than the expected return. The model requires 
calculation of expected return rates and variance or standard 
deviation (risk) for each stock of the portfolio, and the 
covariance or correlation coefficients for all stocks, treating 
them as pairs. It finds out the optimum weights or the 
proportion of investment in each asset in a portfolio, 
enabling the investor to maximise returns at a minimum risk. 
Changes in weights change the returns and risks for the 
portfolios and alter the investments as per the risk- aversion 
level of the investor. Thus, a multiple number of portfolios 
can be constructed for two or more assets, and for different 
proportions of assets. All the possible portfolios comprise 
the opportunity set. From this set, the feasible portfolios are 

filtered which constitute the efficient portfolios which 
includes the optimal portfolio providing the maximum 
return for a given level of risk. But, the procedure involved is 
tedious and practically difficult to apply.

A modification of the mean-variance portfolio model is the 
market model or the single index model which does not 
require the covariances between returns of the securities 
taken in pairs (Sharpe, 1964; Lintner, 1965). As per the 
single index model, called Shape's model, the returns of 
securities depend only on a market index, to arrive at an 
optimal portfolio. It is an improvisation over the Markowitz 
model. It estimates the return on stock by relating the stock 
prices to the market index. It is used to select securities in an 
optimal portfolio, based on the excess return to beta ratio 
(R -R )/β , where R  is the expected return on the stock i. i f i i

Thus, it measures the additional return on a security over the 
risk-free rate, per unit of systematic risk, i.e. the relationship 
between potential risk and reward. 

As per Sharpe model, total risk comprises of unsystematic 
(or unique) risk plus systematic (or non-diversified) risk i.e. 

2 2 2 2σ  = σ  + (β  σ )  i ei i m

From this, the portfolio variance σp2 can be derived as 
follows:

          N               N
2 2 2 2 2σ  = [ΣX  σ  + Σ (X  β )  × σ ] where X  is the proportion p i ei i i m i

          i=1            i=1                 of stock 'i' in the portfolio.
     

The stocks are ranked based on their excess return to beta 
ratio, and the optimal portfolio includes securities above a 
cut-off level of excess return to beta ratio, say C*,  which is 
found as follows:

The values of C  are calculated asi

                 N                                                N
2 2 2 2 2C = [σ  ( Σ {(R  - R )β }/σ  )] / [1 + σ  Σ (β / σ )]i m i f i ei m i ei

                 i=1                                             i=1

The value from which the cumulative values of C  start i

declining is taken as the cut-off point and that stock ratio is 
considered as the cut-off ratio C*. The stocks are ranked 
according to the ERB values, in descending order. All the 
stocks for which the ratio is more than C* are selected and 
those for which the ratio is less than C* are omitted. 

After deriving the optimum portfolio, the proportions of 
investments in each sub-group are arrived at as:

               N
2Xi = Z  / Σ Zi� where, Z  = (β /σ ) [{(R  - R )β } – C*]i i i ei i f i

              i=1�
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The Capital Asset Pricing Model was formulated and 
developed by Jack Treynor, William Sharpe, John Lintner, 
and Jan Mossin independently during the early 1960s, as an 
improvisation over the contribution of Harry Markowitz on 
diversification and portfolio theory. Using this model, 
Manish Kumar (2015), has constructed an optimal portfolio 
of nine stocks, from out of CNX Nifty's 50 stocks traded in 
the National Stock Exchange of India. The data covered the 
daily prices of these stocks in the period July 2012 to July 
2014. 

A naïve method is to select the securities for the portfolio at 
random assuming that the market is efficient and securities 
are properly priced.

Data Analysis and Results

For the present study, the Sharpe model is used. The daily 
indices for CNX Nifty and each of the sectors, numbering 
11, have been considered for the period 1st April 2014 to 
31st March 2015.  Based on these indices the return is 
calculated. From the data on returns, the average, variance, 
standard deviation, beta, systematic and unsystematic risk 
and other measures have been found. Finally, the optimal 
portfolio has been constructed which comprises of the 
sectors that have been selected based on the cut-off value of 
C*.

Table 1 gives the data on the average return, standard 
deviation, the correlation coefficients between CNX Nifty 
and the indices for each of the sectors, beta, values of 
systematic and unsystematic risk and the values of the ratio 
of 'excess of the rate of return for the sectoral index over the 
risk-free rate of return, to the beta of the sectoral index'. The 
sectors are ranked for the purpose of constructing the 
optimal portfolio based on the ratio mentioned above. The 
sector with the highest ratio is ranked one. 

 

The data show that the average return for the CNX Nifty (i.e. 
market) was 0.10, while for the sectoral indices it varied 
between (-) 0.02 and 0.22. The rates of return were above 
that for the market for six sectors viz., pharma (0.22), auto 
(0.17), bank and finance (0.16 each), IT and PSU banks 
(0.11 each). Pharma and auto are the growing sectors while 
the other four sectors are service-oriented. The Indian 
banking sector is generally considered as sound as per global 
perception, financial sector is progressing with multiple 
products and IT sector has phenomenal growth domestically 
and in terms of taking part in the global business growth as 
well. The rates of return were below that for the market for 
the remaining five sectors viz., media and realty (0.09 each), 
FMCG (0.04), energy (0.001), and metal (-0.02). Media and 
FMCG sectors are highly competitive in nature. The realty 
sector has passed through a phase of slump and is on the 
recovery path. The energy and metal sectors are traditional 
in nature and infrastructure-oriented prone to cyclical 

effects.

The data on standard deviation, indicating variability in the 
movement of indices, show stability for the CNX Nifty with 
a value of 0.87. For each of the sectors, the value is higher 
than that for the market, more so for PSU Banks and realty. 
Thus, the sectoral volatility is more when compared to that 
for the market, which could be because of the narrowness in 
the range while the market is very broad.

The values of the correlation coefficients between CNX 
Nifty and each of the sectoral indices reveal that the 
correlation is very strong between the market and the sectors 
of finance (0.9), bank (0.85) and auto (0.8). It is strong for 
energy (0.78), metal and PSU banks (0.69 each). It is above 
moderate for realty (0.61), and moderate for media (0.47). It 
is weak for FMCG (0.39), pharma (0.36) and IT (0.35). It is 
seen that where the correlations are on the higher side, the 
beta values are above 1. This is understandable as beta is a 
multiple of the value of correlation coefficient. The values of 
the unsystematic risk are higher than those of the systematic 
risk for each of the sectors, indicating that the intrinsic or 
fundamental factors are important in the case of investments 
on sectoral basis. 

The values of (R -R )/Beta, which is the measure of Treynor's i f

index, the excess return over the risk-free rate, expressed in 
terms of the units of beta, is the highest for pharma (0.44), 
followed by IT (0.19), auto (0.15), bank (0.11), and finance 
(0.10) sectors. For other sectors it is on the lower side (less 
than 0.1), and even negative for two sectors i.e. energy (-
0.02) and metal (-0.03).         

The ranking done for the sectors of investment purposes 
show that the top three sectors are pharma, IT and auto in that 
order, and the lowest three are FMCG, energy and metal (9th 
to 11th respectively). 

Next, the cumulative values of (Ci) are given in Table 2, 
calculated on the basis of the Treynor's index. The 
cumulative cut-off rate (C*) is found to be 0.099, upto which 
level, the cumulative values show increasing values. The 
subsequent cumulative value is the same and from then on, 
the cumulative values have declining values. The sectors, 
upto which the cumulative values of Ci go on rising, get 

included in the optimal portfolio. The proportion of 
investment in these sectors in the optimal portfolio is shown 
in Table 3. It is the highest in pharma sector (61%), followed 
by auto (19%), IT (14%), bank (4%) and finance (2%). It 
shows a major tilt towards pharma because of the high 
returns associated with it. For diversification, auto and IT 
sectors are included, together accounting for one-third share 
in the total investment in the optimal portfolio. Bank and 
finance sectors have a nominal inclusion, due to their 
relatively lower returns. Overall, the portfolio is skewed 
towards high growth sectors from the fundamentals point of 
view.  
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 Conclusion

Investment of funds in a portfolio of stocks enables investors 
to spread risk by diversification. Sharpe single index model 
has simplified the process of constructing the optimal 
portfolio by relating the return in a security to a single 
market index. Out of the 11 sectors, five are included in the 
optimal portfolio, with a major proportion of investment in 
pharma sector stocks followed by the other four. This 
approach of selecting an optimal portfolio takes into account 
the risk and return factors for the individual sectors in 
comparison to the risk and return associated with the market. 
The empirical nature of the study, applying the latest data 
relating to the stock market and sectoral indices, may be 
considered as contributing to the existing literature on the 
subject. It has practical significance in terms of the 
methodology used and calculations made. With this 
approach, an optimum portfolio of sectors can be 
constructed for investment in the related equity stocks.   
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