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This article tells us about selection of portfolio from National Stock Exchange. Investors are more 
concerned about their objective minimizing risk and maximizing returns. They considering their 
tradeoff b/w risk and return from the portfolio, a financial economist, Harry Markowitz, proposed the 
So-called optimal portfolio theory in 1952. The aim of this article is to provide a practical study of 
Markowitz model on the Indian Stock Market (NSE) from 1st June 2009 to 30th June 2019.The 
Markowitz model has been widely used by investors, its application on National Stock Exchange is 
limited. From the data input which are monthly adjusted closing & daily adjusted closing prices. As a 
result, investors can select the optimal portfolio that maximizes portfolio return with respect to risk. It 
is vividly manifest that the investor tends to be risk averters, the attitude towards risk and return tends 
to play a vital role for the selection of the portfolio. Thus, there is the need to comprehend the investor’s 
attitude towards different portfolio choices. Diversification always reduces the non-systematic risk, it 
is also given by Morgan Kelly in 1994 gives the benefits of diversification (all the eggs in one basket: 
portfolio diversification of US households). In other words, diversification allows an opportunity for 
investments to grow with minimum volatility, security behave differently in different market 
conditions.
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ABSTRACT

Keywords: Markowitz, Beta, Regression, Variance, Covariance, Risk & Return.

Markowitz model assumed that investors prefer towards high level of return at given level of risk. For 
optimal portfolio analysis, first step is that an investor needs to specify the list of securities eligible for 
selection or inclusion in the portfolio then to generate the risk return expectations for these securities 
expressed as the expected rate of return (mean) and the variance or standard deviation of the return. The 
expected return of assets is the weighted average of the return of the individual securities held in the 
portfolio. The variance or the standard deviation of return is alternative statistical measures which are 
used for measuring the risk in investment. This explains how return of the portfolio move with overall 
risk of the portfolios 

LITERATURE REVIEW

Hamed Soleimani, Hamid Reza Golmakani, Mohmaad Hossein Sailmi in 2009 Markowitz based 
portfolio selection with min transaction lots by using Genetic algorithm. In this approach the author 
find that no study has ever proposed and solved that expands model. To solve the mixed integer non-
linear programming and corresponding to genetic algorithm is utilized. Again Markowitz, himself 
studies more complex objective function, based on the notion of semi variance (Markowitz, Todd, Xu, 
& Yamane, 1993). His dissertation finding, entitled, “portfolio selection” (1952), were first published 
in the Journal of finance. Subsequently these findings were significantly expanded by publishing the 
book, selection of efficient portfolio on the basis of diversification by the year 1959. He got a Nobel 
Prize for his contribution on the field of economic and corporate finance. According to Modern 
Portfolio Theory (MPT) is comprised of Markowitz’ Portfolio Selection theory, which is first 
introduced in 1952, and William Sharpe’s assistance to the theory of financial asset price formation in 
1964. This came to be known as the Capital Asset Pricing Model (Veneeya) by the year 2006. 

Modern portfolio theory is an investment framework for the selection & structure of investment 
portfolios based on the maximization of expected returns by minimization of the portfolio investment 
risk by Markowitz & Fabozzi in 2002. There are various mathematical formulations for the purpose of 
measurement of risk of the portfolio. The risk of the portfolio can be reducing via diversification by the 
aim of properly selecting the weights of the investments. Diversification is one of the core concept of 
the modern portfolio theory as directly relies on the basis of conventional wisdom such that ‘never put 
your all eggs in a single basket’ by Fabozzi Gupta & Markowitz in 2002, McClure. 

METHODOLOGY

The main objective of this study is to assess the optimal portfolio in the National Stock Exchange 
(NSE).

The specific objectives of the study are:

1. To examine the expected return of different portfolios in NSE in relation to Nifty.

2. To assess the risk level of different Portfolios in the NSE.

3. To examine the beta of the different portfolios.

4. To assess the optimal portfolios in NSE.

This research methodology followed in the study of exploratory and empirical research. The secondary 
data is to be used; the data for this study is collected from the NSE website, from the published data by 
RBI, Yahoo Finance and Investing. The benchmark of the index such as Nifty 50, Nifty 100, Nifty 500 
& Nifty midcap 100 data are to be collected in two sets such as daily& monthly closures. The data was 
collected from the period 1 JUNE 2009 to 30 JUNE 2019. The analysis of the data is to be done on the 
basis of above framework. The analysis is done in the study including the expected return from
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different portfolios and their risk with the respective levels. The risk level has been analyzed through 
variance, standard deviation, and covariance & correlation matrix. 

PORTFOLIO OPTIMIZATION: ANALYSIS AND INTERPRETATION:

The Optimum portfolio selection is to be done on the basis of risk & return swap between different 
industry sectors. Performance of the economy can be manipulated by different industry sectors where 
return are changing over the time .This changing pattern of correlation b/w sectors is essential for the 
purpose of portfolio optimization. Common objective of financial investors is to achieve an optimal 
risk-return combination. Consequently, analysis of all the risks and returns for all sectors in the form of 
portfolio has done to assess the optimal choice of the portfolio. 

*Expected Risk and Returns – Mean, Standard Deviation and Portfolio Choice: 

The risk and return of the portfolios have been analyzed with the help of arithmetic mean or average 
mean, standard deviation and the ratio b/w these two. 

The ratio was computed with the help of the formula:

R = (µ-d)/ σ

Here ‘µ’ denotes the arithmetic mean of the daily data;

‘σ’ refers to standard deviation;

‘d’ refers to the disaster level, which is also called by the name lowest level of return.

These three results show the relationship b/w the expected return and the risk of the different portfolio.

From the table 1 it is found that nifty media portfolio gives the lowest return with the comparison to the 
other portfolio during the last 10 years. This indicates the worst performing sectors among other 
sectors, the standard deviation also tends to be high. This indicates that there is lots of volatility or risk 
in this sector. The portfolio choice ratio indicate that the least priority sector remain media. The ratio 
among the benchmarks nifty bank is the most favorable sectors among the other sectors. The return of 
the nifty FMCG is also high but this indicates negative result to exhibits resistance to the portfolios as 
comparison to nifty bank. Nifty FMCG& Nifty Pharma having lower level of risk as compared to other 
sectors.

Table:1 Mean, Standard Deviation and their Ratio for the daily 
data from June2009 to June2019

 MEAN STD MIN MAX R=(µ-d)/σ

Nifty 50 0.04 1.01 -5.92 3.81 5.99

Nifty 100 0.05 1.01 -6.13 3.72 6.11

Nifty 500 0.05 1.43 -29.59 42.56 20.72

Nifty midcap 100 0.05 1.11 -8.77 4.44 7.94

Nifty auto 0.06 1.25 -7.26 5.98 5.85

Nifty Bank 0.07 1.42 -8.19 9.46 5.81

Nifty FMCG 0.07 1.06 -6.73 -5.83 6.41

Nifty IT 0.07 1.27 -11.74 9.33 9.29

 MEAN STD MIN MAX R=(µ-d)/σ

Nifty Media 0.03 1.44 -16.37 8.37 11.38

Nifty Pharma 0.05 1.11 -6.99 5.22 6.34

Nifty Financial Service 0.07 1.34 -8.35 7.28 6.28

Nifty Reality -0.0018 2.18 -11.60 10.23 5.32

Thus table 1 clearly indicates that the most preferable shares were from the Nifty 50, Nifty 100 as 
compared to Nifty 500 and Nifty midcap 100. The most suitable portfolio tends to be FMCG, IT, Bank 
&Financial services on the basis of return and risk level of the portfolios. The result tends to be 
discouraging the support of the portfolios like Reality and Media hence, the portfolio choice indicates 
resistance of these portfolios.

Table:2  Mean, Standard Deviation and their Ratio for 
the monthly data from June2009 to June2019

 MEAN STD MIN MAX R=(µ-d)/σ

Nifty 50 0.95 4.58 -10.25 12.43 2.44

Nifty 100 0.98 4.60 -10.33 13.23 2.46

Nifty 500 0.96 4.63 -10.45 13.48 2.46

Nifty midcap 100 1.14 5.53 -13.89 16.18 2.71

Nifty auto 1.38 6.36 -15.64 25.27 2.67

Nifty Bank 1.45 7.01 -14.27 24.48 2.24

Nifty FMCG 1.46 4.56 -9.58 18.81 2.42

Nifty IT 1.45 6.07 -16.23 23.80 2.91

Nifty Media 0.69 6.32 -15.31 19.05 2.53

Nifty Pharma 1.08 5.26 -12.74 13.76 2.62

Nifty Financial Service 1.46 6.25 -12.83 20.89 2.28

Nifty Reality 0.23 10.71 -22.69 33.57 2.14

The analysis of the monthly average closing data shows in the Table 2 confirms the results of the 
previous table. The Bank, FMCG, IT& Financial services  portfolio  performed very well , while the 
Reality and Media shows very poor performance. The portfolio choice ratio does not substantiate the 
same. The ratio value is very low in case of Bank, Reality & financial services in comparison to the 
other sectors of the industry. It shows that in case of Bank, Reality is very high unlike the data results; 
the monthly data shows more stability. In case of Pharma, though the returns are low, the risk is 
considered to be low.

* Correlation and Covariance Matrices: 

The correlation coefficient reveals the magnitude and the direction of the relationships. Direction tells 
whether large values on one variable are associated with large value of others.
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When the value corresponds in the way, the two variables have a positive relation and vice a versa. The 
correlation coefficient value ranges from ‘+1’ to ‘-1’. It is denoted by symbol ‘r’. In a portfolio as the 
value of an ‘r’ moves from ‘+1’ to ‘-1’ the risk of the portfolio is to be reduces. ‘+1’ is the perfectly 
positive correlation and ‘-1’, which give the most diversification benefits to portfolio. 

Where:

r  – the correlation coefficient of the linear relationship between the variables x and yxy

x  – the values of the x-variable in a samplei

x ̅ – the mean of the values of the x-variable

iy  – the values of the y-variable in a sample

ȳ – the mean of the values of the y-variable

The correlation matrix was computed for all the portfolios and benchmark indices to understand the 
relationship b/w the returns similarly, the relationship b/w the risk of all portfolios was assessed 
through covariance. Covariance is the statistical measures that indicate the interactive risk of a security 
related to others in a portfolio of securities; covariance b/w portfolio is to be calculated as follow:

Where:

Cov(X, Y) is the covariance b/w the portfolio ‘I’ and ‘J’ 

X  – the values of the X-variablei

Y  – the values of the Y-variablej

X ̄– the mean (average) of the X-variable

Ȳ – the mean (average) of the Y-variable

n – the number of the data points.

The covariance is a measure of how deviation in the return of the portfolios moves together. If the 
returns of the two portfolios move in the same direction consistently would be positive and vice versa. 
If the movements of the returns are independent of each other, covariance would be close to zero. Thus, 
the covariance indicates the direction and risk of the portfolios.  

The table 3 shows the correlation matrix of the daily return data of all portfolio Nifty 100 indexes 
having very high positive correlation with all portfolios as compared to other benchmark. Only Nifty 
50, Nifty IT and Nifty FMCG portfolio displayed a very low correlation as compared to other portfolio 
from the given table no 3. Bank nifty is having highest correlation with financial services among all of 
the portfolios. Only FMCG and IT shows negative correlation, indicating the risk dispersion among 
them. Diversification of risk is possible only in these portfolios.

Table 3: correlation matrix of daily data of all the portfolio and benchmarks Indices

Similarly to the daily data, monthly data analysis shows that the benchmark indexes have a very high 
positive correlation with all portfolios. Thus, the correlation analysis indicates that there is the high 
scope of the systematic market risk in NSE. NIFTY IT, NIFTY FMCG& NIFTY 50 have shown very 
low correlation with other portfolios, indicating the possibilities for the diversification of risk in all 
case of daily data. IT and FMCG have very low correlation which has greater risk reduction or we can 
say greater possibility for the risk reduction. Hence, correlation analysis has indicated the existence of 
high scope for the systematic market. 

Table 4: Covariance in relation to the Benchmark Indices for the Daily data

 Nifty 50 Nifty 100 Nifty 500 Nifty Midcap 100

Financial Services 0.00037% 0.01225% 0.01185% 0.01156%

Nifty Auto 0.00017% 0.01004% 0.00963% 0.01042%

Nifty FMCG 0.00030% 0.00657% 0.00618% 0.00583%

Nifty IT 0.00031% 0.00679% 0.00624% 0.00508%

Nifty Bank 0.00038% 0.01260% 0.01209% 0.01211%

Nifty Media 0.00020% 0.00865% 0.00854% 0.01022%
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 Nifty 50 Nifty 100 Nifty 500 Nifty Midcap 100

Nifty Pharma 0.00047% 0.00611% 0.00613% 0.00693%

Nifty Reality 0.00057% 0.01644% 0.01674% 0.01928%

The covariance results of the daily data have been presented in the Table 4. It is shown that the 
covariance of the Auto sector has been very low covariance with Nifty 50, Pharma has very low 
covariance with the benchmark Nifty 100 & Nifty 500,& IT sector has low covariance with the 
benchmark Nifty Midcap 100.

Auto, Pharma & IT portfolio displays a very low covariance asset value. The low value of covariance 
indicating the low level of risk. These portfolios have a very low risk level in comparison with the Nifty 
50, Nifty 100, and Nifty 500 & Nifty midcap 100. 

*Beta values of the portfolio in relation to Benchmark indices: 

The regression line or the characteristics regression line is a simple linear regression model for a 
particular stock against the market index return to measure its systematic and unsystematic risk. 

R = α +β R +ei i i m i

Where, 

R  = Return of the ith portfolio; i

α  = Intercept; i

β = slope of the ithportfolio;i

R = Return of the market index; m

e = the error term.i

*Beta: Beta is the slope of the characteristics regression line. Beta describes the relationship b/w the 
stock’s return and the index return. It indicates that one percentage change in Nifty index would cause 
the beta value to changes in the particular stock return. 

*Beta= +1 indicates that one percentage changes in the market index return causes exactly one 
percentage changes in stock return. It indicates that stock moves in the direction of the Market.

*Beta= -1 indicates that stock return moves in opposite direction to the market return, i.e. one percent 
increases in the index would cause one percent decline in the return of the share. Stock with negative 
beta resist the decline in the market return, but stocks with negative returns in the long run are very rare. 
It enables the risk diversification.

*Alpha (α): The intercept of the characteristics line is alpha i.e. the distance b/w the intersection and 
the horizontal axis. It indicates that the stock return is independent of the market index return. Positive 
alpha values would yield profitable returns. According to the portfolio theory, in a well-diversified 
portfolio, the average value of alpha of all stocks turns out to be zero.

Table 5:Beta values for the portfolio in the relation to 
benchmark Indexes based on the  daily data  

 FINANCIAL
 SERVICES FMCG  IT BANK PHARMA AUTO MEDIA REALITY

NIFTY 50 1.1950 0.6450 0.6878 1.2257 0.5782 0.9651 0.8125 1.5510

NIFTY 100 1.2024 0.6447 0.6661 1.2363 0.6001 0.9850 0.8494 1.6138

NIFTY 500 0.5765 0.3004 0.3037 0.5880 0.2983 0.4682 0.4155 0.8145

MIDCAP 100 0.9442 0.4764 0.4149 0.9897 0.5661 0.8514 0.8353 1.5750

R SQUARE 0.8167 0.38111 0.3380 0.7776 0.3334 0.7482 0.4212 0.74737

Beta values of the portfolio in the relation to the benchmark indexes such as Nifty 50, Nifty 100, Nifty 
500 and Nifty midcap 100 has been computed in the table no 5. The beta values of the portfolios 
Pharma are the lowest one in comparison to the other portfolio, where the beta of the portfolio bank is 
the highest in comparison to the other portfolios. Even other portfolio such as FMCG & IT are also 
having low beta in comparison to the other portfolios.  

In case of Nifty 500 as an independent variable, all portfolios in comparison to other index are 
analyzed. After analysis it clearly manifests that NIFTY 50 & NIFTY 100 have the positive influence 
on the portfolios in NSE, whereas Nifty 500 has low impact as compared to Nifty 100& Nifty 500. The 
value of ‘R square’ is about 0.7, indicating the 70 % fitness of the model. 

Table 6:Beta values for the portfolio in the relation to 
benchmark Indexes based on the monthly data  

 FINANCIAL
 SERVICES FMCG  IT BANK PHARMA AUTO MEDIA REALITY

NIFTY 50 1.1445 0.5987 0.6145 1.3583 0.4559 1.2505 0.9388 1.8258

NIFTY 100 1.1602 0.5977 0.5678 1.3707 0.4652 1.2562 0.9752 1.8705

NIFTY 500 1.1636 0.5773 0.5128 1.3494 0.4496 1.2332 1.0200 1.9477

MIDCAP 100 0.9224 0.4177 0.2454 1.0586 0.3850 0.9436 0.8913 1.6135

R SQUARE 0.7225 0.3702 0.3551 0.8266 0.2154 0.8598 0.7213 0.7520

The beta values of the portfolios in relation to the returns of the index NSE on the monthly data have 
been computed and are presented in the table 6. It shows that the beta values of the most of the portfolio 
are to be lower against the Nifty 500. Reality portfolio showed positive Beta value, indicating high risk 
nature of these portfolios as compared to other portfolios & portfolio Pharma have low beta against all 
benchmark such as Nifty 50, Nifty 100, and Nifty 500 & Nifty midcap 100. The R square values most 
of the portfolios have been more than 0.70, indicating the 70percent fitness of the portfolio, thus the 
regression results as presented in the previous table have shown the beta value, which is goodness fit in 
the model.

CONCLUSION

The finding of this study indicates that the Indian stock market does not follow the efficient market 
theory, because in efficient market includes all kinds of information such as past market data, public & 
private information. But Indian market quickly responds to domestic and global clues. The expected 
return remains insufficient as compared to systematic risk increasing. Thus the portfolio choice is to be
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made looking the beta values & correlation values to beat the market. This manifests that the financial 
market in Indian economy is in instability. It requires noticing the financial regulation mechanism.
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