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Abstract
!e main focus of this research is to construct 
an optimal portfolio in Indian Market with 
the help of Sharpe Single index model. !e 
construction of an optimal portfolio has 
become increasing challenging in recent years, 
as investors expect to maximize return and 
minimize risk from their respective investment 
therefor a good combination of portfolio will 
give maximum return for a particular level of 
risk. An investor need to have proper knowledge 
of security analysis and portfolio theory for 
making corrective investment decision. In 1950, 
Markowitz who was considered the father of 
modern portfolio theory, mainly because he is 
the "rst person who gave a mathematical model 
for portfolio optimization and diversi"cation. 
Modern portfolio theory (MPT) is a theory of 
"nance that attempts to maximize portfolio 
expected return for a given amount of risk, or 
minimize the risk for a given level of expected 
return. Markowitz theory advise investors to 
invest in multiple securities rather than pulling 
all eggs in one basket. In order to overcome the 
Markowitz Model, William Sharpe, tried to 
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simplify the process of data inputs and reaching 
a solution, by developing a simpli"ed variant of 
the Markowitz model. In the Sharpe’s model, 
the desirability of any securities inclusion in the 
portfolio is directly related to its excess return-
to-beta ratio. !e proposed method formulates 
a unique cut o# point (Cut o# rate of return) 
and selects stocks having excess of their expected 
return over risk free rate of return surpassing 
this cut-o# point. !en they are ranked from 
highest to lowest order and then the Percentage 
of investment in each of the selected security is 
then decided on the basis of respective weights 
assigned to each security. In this research, all 50 
stocks of NSE NIFTY 50 Index are taken into 
consideration and & Weekly data of all these 
stock for the period of September 14,2016 to 
September 15.2017 have been considered which 
further converted into annually. Further the 
proportion of investment of each 50 stock in the 
optimal portfolio was also calculated and along 
with risk and return of the selected stock are 
also been calculated with the help of Markowitz 
Model !is study gains more importance as stocks 
included in Nifty 50 represent majority of market 
capitalisation of NSE. !e Nifty 50 hold about 
62.9% of the market capitalization of the stocks 
listed on NSE.

Keywords: Markowitz !eory, Sharpe’s Single 
Index Model, Optimal Portfolio, Cut O# Rate, 
Excess Return-to-Beta Ratio, Percentage of 
Investment, NSE NIFTY 50 Index, Market 
Capitalization.

INTRODUCTION

Portfolio is the combination of securities 
such as stocks, bonds and money market 

instruments. !e process of blending together 
the broad asset so as to obtain optimum 
return with minimum risk if called portfolio 
construction. Investment in more than one 

security has been discussed always in portfolio 
management, which includes the security 
evaluation and the optimal portfolio. To make 
wise decisions in investment, there is a need for 
knowledge on security analysis and portfolio 
management. An investor is always risk-averse 
so they aim at attaining maximum return with 
minimum risk. Many investors hold the assets 
in order to reduce the risk. For this purpose, 
investor has to construct a portfolio of assets 
which is an e"cient portfolio (minimum risk 
for a given expected return) which comprises 
of di#erent classes of assets (stocks). In the 
year 1950, Markowitz Model state that in 
order to obtain bene$t investors must invest 
in more than one securities, i.e. diversi$cation 
help to reduce the risk. !e Markowitz Model 
is based on several assumptions (1) Investors 
estimate risk on variability of return,  
(2) Investors are based on expected return and 
variance of return, (3) If we diversi$ed, Risk 
will be decreased or reduced. Analyst have the 
opinion that if more and more portfolio is 
added, unsystematic risk can be reduced.

In Markowitz Model, a number of information 
have to be estimated. For example, if a 
$nancial institution buys 150 stocks, it has to 
estimate 11,475, i.e. N (N + 3)/2. !erefore, 
in order to overcome the Markowitz Model, 
in 1964, W.E. Sharpe developed a new 
and simpler model to analyse the portfolio. 
According to this model. security’s return is 
correlated to a single index which is usually 
a market index. All securities that are traded 
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on the exchange will be a part of the market 
index. Sharpe’s Single Index Model (SIM) 
demands only (3n+2) bits of information. 
For example, if your buy 50 stocks, the total 
number of information estimates to (3*50+2), 
i.e. 150 information whereas it is (n (n+3)/2) 
bits of information in Markowitz model, 
i.e. 1325 information’s. In Sharpe’s Index 
Model, Stock prices are related to the market 
index and this relationship could be used to 
estimate the return of stock. !e present paper 
seeks to construct an optimal portfolio using 
Sharpe’s Single Index model and comparison 
between Sharpe’s Single Index Model 
(SIM) & Markowitz Model and taking into 
consideration stocks of Nifty 50. !e study is 
relevant in present times because the not many 
authors have constructed optimal portfolio 
showing comparison between Sharpe’s Single 
Index Model (SIM) & Markowitz Model 
during the period considered for study.

OBJECTIVES OF THE STUDY
1. To Understand the Portfolio theory 

– Sharpe Index Model & Markowitz 
Model.

2. To construct an optimal portfolio using 
stocks listed in NIFTY 50.

3. To see the Comparison between Sharpe’s 
Single Index Model (SIM) & Markowitz 
Model.

4. To know which Securities are performing 
well and which are performing low in the 
market.

5. To calculate respective proportion for 
each selected stock to be invested in the 
portfolio for the time period 14 Sept 
2016 to 15 Sept 2017.

LIMITATIONS OF THE STUDY
!e following are the limitations of the study:

• !e study is purely based on secondary 
data.

• !is study is based on Weekly data.
• !e results of the study may not be 

universally applicable.
• Due to time limit only one-year data have 

been taken.

NEED FOR THE STUDY 
Every investor undergoes confusion while 
selecting securities for his portfolio. He also 
faces dilemma while deciding about the 
proportion of investment to be made in each 
security. To help investors get out of such 
chaotic situations the Sharpe’s Single Index 
model may be used to construct an optimal 
portfolio. !is helps the investor to $nd a 
portfolio that best suits his needs. !e present 
study is undertaken to prove that by applying 
this model an individual can construct a 
portfolio with maximum return for a given 
level of risk.

LITERATURE REVIEW
Tanuj Nandan and Nivedita Srivastava 
(2017) constructed a portfolio using stocks 
of NIFTY 50. In the study, it was found to 
be an easy and simple method to calculate 
optimal portfolio. In this method, fewer 
number of variables are used as compared 
to Markowitz Model. Dr. S. Poornima 
and Aruna P. Ramesh (2015) construct a 
portfolio using Sharpe Index Model using 
stock of BSE. In THE study, it was found 
that only 20 company’s stock are chosen 
to construct a portfolio and yearly price are 
taken into consideration instead of daily or 
weekly. B.N. Dutta (Smriti Mahavidyalaya) 
and Burdwan (2011) construct an optimal 
portfolio empirically taking BSE SENSEX as 
market performance index and considering 
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daily indices along with the daily prices of 
sampled securities for the period of April 
2001 to March 2011. Nalini (2014) in her 
study considered 15 stocks of various sectors 
from S&P index, taking BSE Sensex as 
market index. It was found that risk can be 
reduced by diversifying the portfolio. Only 
four stocks were selected in the optimal 
portfolio. Vardarajan, in his study of 20 
stocks from Steel, Banking and Media and 
Entertainment sector concluded that SIM 
acts as a tool for portfolio selection and 
helps investors in taking informed decisions. 
!e stock market is volatile and investors 
need to regularly monitor and update their 
portfolio. M Sathyapriya construct portfolio 
using Sharpe Index Model with reference 
to Infrastructure sector and Pharmaceutical 
Sector. In this study twenty di#erent stocks 
listed in NSE picked from Infrastructure & 
Pharmaceutical industries. Chintan A. Shah 
(Assistant Professor, Bhagwan Mahavir 
College of Business Administration, Surat) 
2015, construct portfolio using Sharpe Index 
Model with reference Using Sharpe Index 
Model & Camp for BSE Top 15 Securities. 
Andrade, Pratibha Jenifer (2012) aimed at 
developing an optimal portfolio of equity 
of IT sector through Sharpe’s Single Index 
Model. In this study, a sample of six top 
performing IT companies traded in BSE has 
been chosen. !e data is related to the daily 
returns of the securities and the market index 
has been collected through secondary sources. 
Data has been collected for a period of three 
years i.e. 2009 to 2011. It was found that the 
optimal portfolio has been constructed with 
$ve companies. Debasish, Satya Swaroop 
and Khan, Jakki Samir (2012) selected a 
sample fourteen stocks from the various 
manufacturing sectors like automobiles, 
cement, paints, textiles oil& re$neries and 

these are traded in the NSE. !e daily data 
for all the stocks for the period Jan 2003 
to November 2012 has been considered. 
Percentage of investment in each of selected 
stock is decided based on respective beta 
value, stock movement variance unsystematic 
risk, return on stock risk free return. Among 
the fourteen selected companies an optimal 
portfolio using Sharpe’s Single Index Model 
constituted only three stocks. !e proportion 
of investment to be made was also calculated 
using Single Index Model.

!us, the literature survey made for the present 
study showed that there is enough scope for 
studying the utility of Sharpe’s Single Index 
Model under the Indian conditions especially 
considering the securities of companies traded 
through the BSE which is one of the oldest 
stock exchange in the world and which is 
considered as one of the major attractions to 
any investor, either individual or institutional.

RESEARCH METHODOLOGY
Descriptive and Qualitative research is done 
and Secondary Data is used for the study. 
Data has been collected from website like 
www.nseindia.com, https://in.$nance.yahoo.
com, http://money.redi#.com and https://
in.investing.com. For the current study, 
Nifty 50 Index is taken into consideration 
as Market Index. Weekly NSE INDICES 
and prices of all the 50 stocks of Nifty 50 
are taken for the period September 14, 
2016 to September 15, 2017 for computing 
weekly return of each security. !e weekly 
price is calculating by using the formula: 
Ri = (R2–R1)/R1 where R2 = closing price of 
week 2, R1 = closing price of week 1 and Ri 

= return of stock. !e Weekly mean return 
of all individual stock was calculated using 
Excel. !e Week return is then converted 
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into annual Return by using Excel formula, 
i.e. = [(1 + weekly mean) ^52] – 1. For risk-
free rate of return 91-day T-bills: 6.1081%* 
is taken from the RBI website and for Market 
risk variance of Nifty 50 is been calculated. 
Beta, Unsystematic Risk, Systematic Risk 
and Cut-o# point is also calculated by using 
Excel. Securities with their ‘Excess Return 
to Beta’ is also been calculated. A number of 
$nancial and technical tools has been used for 
analysing data.

Category Present Methodology 
Research Design › Descriptive

› Quantitative
Sources of Data Secondary, from NSE, RBI, 

etc. websites, and databases
Sample Population NIFTY 50 Stock

Sample Companies

Selected Securities are Categorize as per the 
industry

Sl. 
No.

Name of the 
Industry

Company

1. Financial Services HDFC Bank, YES Bank,
India Bulls, Induslnd 
Ltd., ICICI Bank, Kotak 
Mahindra Bank

2. Automobile Maruti Suzuki
Eicher Motors

3. Metals Hindalco Industries
Tata Steel
Vedanta Ltd.

4. Energy BPCL
GAIL (India) 
Power Grid
Reliance Industries
IOC

5. Telecom Bharti Airtel
6. Consumer Goods Hindustan Unilever
7. Construction Larsen & Toubro
8. Shipping Adani Ports and Special 

Economic Zone Ltd.
9. Information 

Technology
Wipro

Construction of Optimal Portfolio using 
Sharpe’s Index Model

Fischer and Jordan (1995) state that stocks 
to be included in optimal portfolio are 
determined on the basis of their ‘Excess return 
to beta ratio.’ As per the rule of ranking, 
security having highest ‘excess return to beta 
ratio ‘will be placed in the $rst position, 
followed by the security with second highest 
beta ratio, and so on and so forth. !ereafter 
a cut-o# point will be calculated and all 
the stock whose ‘excess return to beta ratio 
is above the cut-o# point is included in the 
portfolio. !e Steps in Constructing Optimal 
Portfolio are as follows:

• !e Weekly return of the Stocks are 
calculated by using the formula: 

Ri =(R2 – R1)/R1 

 where R2 = closing price of week 2, 
  R1 = closing price of week 1,
  Ri = return of stock

 !e Week return is then converted into 
annual Return by using Excel formula, 
i.e. = [(1 + weekly mean) ^52] – 1

 !e variance of all the stocks are calculated 
by using the formula in Excel = Varp 
(Number1, Number2).

 Where Number 1 and Number 2 are the 
range of the return of Stock 1 to Stock 50.

• Beta – It is a measure of a security’s or 
portfolio’s volatility, compared with rates 
of return on the market as a whole. Beta 
is a slope and can take any real value (  € 
R). Beta is nothing but Regression.

• Risk or variance of a security comprises 
of two components: (a) systematic risk, 
and (b) unsystematic risk. Variance due 
to index is the systematic risk and the 
residual variance is unsystematic risk.
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 (a) Systematic Risk = i2 * Market Risk =  
 ( i2 2m)

 (b) Unsystematic Risk = Total Variance –  
 Systematic Risk = ^2ei

 (# Note-Market Risk ( 2m) is the 
Variance of NIFTY 50)

• !e ‘excess return to beta ratio’ is 
calculated for each stock included in the 
study.

• !e stocks are ranked in descending order 
as per the beta ratio (Ri – Rf/ ).

• A cut o# rate (Ci) is calculated for all the 
securities using the formula

 Ci =
 ^2m (Ri-Rf) / ^ei

  1+ ^2m  i^2/ ^ei
• !e proportion of each stock to be 

invested in portfolio is calculated using 
the formula Wi = Zi / Zi

 Where Zi = i^2 / ^2ei (Ri – Rf /  – C)

DATA ANALYSIS AND 
INTERPRETATION
Various statistical and $nancial tools and 
techniques have been used for optimal portfolio 
construction using SIM. !e data relating to 
weekly stock prices along with weekly market 
indices for the period September 15, 2017 to 
September 14, 2017 have been collected from 
the website of NSE (www.nseindia.com) and 
also from (www.yahoo$nance.com). Various 
statistical data such as mean stock return 
(Ri), mean index return (Rm), variance of 
individual stock ( ^2i) and market return, 
beta, systematic risk and unsystematic risk of 
all the 50 securities have been collected. Data 
inputs which have been collected are arranged 
in Table 1. It is found from Table 1 that stocks 
like Tata motors, Axis bank, Tata motors ltd 
dry, Cipla Ltd, Coal India Ltd, Techm, Sun 
Pharma, Dr Reddy, Lupin Ltd. have negative 

returns. !e negative returns may be due to 
macroeconomic events taking place in the 
economy such as Gold prices, Volatility in 
fuel prices, Performance of the international 
markets, Government Stabilities Impact, 
GST Impact. From the Table 1 It can be 
seen that majority of securities like Indian Oil 
Corporation Ltd, GAIL Ltd, HDFC Bank, 
Tata Motors Ltd DRY, Cipla Ltd, Coal India 
Ltd, Techm, Sun Pharma, Dr Reddy, Lupin 
Ltd and many more have beta less than 1. 
!e movement of such securities is slow than 
market movement, hence called defensive 
securities. !e investors who are risk averse 
prefer to invest in such securities.

Fischer and Jordan (1995) state that stocks 
to be included in optimal portfolio are 
determined on the basis of their ‘excess return 
to beta ratio’. !e securities on the basis of 
‘excess return to beta ratio’ are ranked from 
Highest to Lowest and securities with ‘highest 
excess to beta ratio’ is occupies the $rst 
position followed by the second position and 
so forth. As per as the Table 2, it seems that 
Eicher Moters Ltd occupies the $rst position 
followed by LUPIN Ltd in the second 
position. Finally, the Cut-o# Point for each 
of the securities are also calculated.

As per as Sharpe’s Index Model Securities 
with negative return are ignored in selection 
portfolio. So, the securities that are selected 
are shown in Table 3.

Out of total 50 stocks considered for the 
study, 37 securities have positive return 
and from that only 6 stocks are eligible for 
inclusion in optimal portfolio. Once the 
composition of stocks included in optimal 
portfolio is determined, the $nal step is to 
$nd proportion of each of these selected 
stocks in portfolio. !e proportion of amount 
to be invested in each stock gives a fair idea to 
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Table 4

Sl. 
No. Companies BETA (Ri-Rf)/B Var C B/Var Zi Xi

1 Eicher 
Moters Ltd.

0.006410904 62.96674801 0.001972624 0.026565924 3.249936876 197.1120412 0.194444514

2 Tata Steel 
Ltd.

0.064118211 14.31803813 0.001727996 0.728394863 37.10553657 445.3527825 0.4393258

3 India Bulls 0.087153676 6.838658055 0.00223536 1.104441571 38.98865033 176.343595 0.173957128
4 GAIL Ltd. 0.086593465 4.391562024 0.001132991 1.456285876 76.42905321 158.6553162 0.156508226
5 Vedanta 

Ltd.
0.291023818 3.787495818 0.002741058 2.233069779 106.1720762 156.262433 0.154147725

6 Adani Ports 
and Special 
Economic 
Zone

0.210330293 2.084008013 0.001722727 2.267971813 122.0914684 -120.0074603 -0.118383393

∑Zi = 1013.718708 1

the investor. It describes as to how the total 
investment needs to be allocated amongst the 
various selected stocks to get the maximum 
bene$ts of the optimum portfolio. Table 
4 shows the proportion to be invested in 
various stocks which comprise of the optimal 
portfolio. !e Cut-o# point is 2.267971813 
(as per Table 3).

NOTE: In selecting the companies or securities 
for optimum portfolio, it is clearly state that 
companies or securities with negative return 
must be omitted (As proposed by Sharpe, stocks 
which have negative returns should be ignored 
for selection in optimal portfolio.). !erefore, 
from the Table 2 it is clearly visible that Lupin, 
Dr. Reddy and M&M Ltd have negative return 
so these securities or companies are not selected to 
construct the optimum portfolio.

!is proportion of stocks in the composition 
of optimal portfolio can be shown in the 
following Pie diagram (Figure 1).

!us, six companies namely, Eicher Moter 
Ltd, Tata Steel Ltd, India Bulls, GAIL Ltd, 
Vedanta Ltd and Adani Ports and Special 
Economic Zone with their respective 
proportion have been invested to construct 
an optimal portfolio. Sharpe index model 
(SIM) resolves the problems involved in the 
selection of securities to construct a portfolio 
of an investor with a high return. !e stock 
with negative Xi implies that these stocks are 
to be short sold. !ese Stock is Adani Ports 
and Special Economic Zone.

Companies Portion of investment (Xi)
Eicher Moters Ltd. 0.194445
Tata Steel Ltd. 0.439326
India Bulls 0.173957
GAIL Ltd. 0.156508
Vedanta Ltd. 0.154148
Adani Ports and Special 
Economic Zone

-0.11838

Figure 1: Portion of Investment (Xi)



101 Construction of Optimal Portfolio Using Sharpe’s Single Index Model and Markowitz Model

Construction of Risk and Return using 
Markowitz !eory

It’s an intricate task of selecting good 
investments by considering the trade-o# 
between risk and return along with the 
combination of various types of investments 
for the investors. A rational investor always 
seeks to minimize risks and maximize returns 
on his investment in an optimal portfolio. 
For this purpose, investors ought to maximize 
the level of return at a given level of risk 
and alternatively to minimize the level of 
risk at a given level of return. !is is done 
through the construction of portfolio of assets 
which is subject to the investor’s portfolio. 
!erefore Risk-return analysis of the Selected 
8 securities are calculated by the Help of 
Markowitz Model. To analyse return and risk 
characteristic of the stocks, the annual mean 
return and standard deviation are calculated. 
!e Annual return on each stock is calculated 
as follows:

Ri = (R2-R1)/R1 

where R2 = closing price of week 2,
 R1= closing price of week 1,
 Ri = return of stock

!e portfolio return can be calculated with 
the help of the following formula:

Rp =∑ XI RI

Rp – Return on Portfolio
XI – portion of total portfolio invested in each  
 security
RI – Expected Return on portfolio

!erefore, Standard Deviation of
  0.0687044206
  = √0.0687044206 = 0.262114872

!e total computation of Portfolio return and 
risk are

1. Portfolio Return(Rp)=82.41%
2. Portfolio Risk=26.21%

FINDINGS
• It is found that out of 50 stocks considered 

for study, only 6(Six) stocks are chosen 
for inclusion in optimal portfolio. 

• Tata Motors has the highest beta value 
of 1.733 which means it is highly  
volatile.

• !e Cut-o# point is 2.267971813.
• !e stock with negative Xi inheres 

that these stocks are to be short sold. 
!ese Stock is Adani Ports and Special 
Economic Zone.

• Lupin, Dr. Reddy and M&M Ltd have 
negative return so these securities or 
companies are not selected to construct 
the optimum portfolio.

• By using the Markowitz Formula, the 

Table 5: Calculation of Risk and Return

Securities Xi Return(Ri) XiRi D=Ri-∑(XiRi) D^2 D^2*Xi

Eicher Moters 
Ltd.

0.19444451 0.46475 0.090369021274510 -0.359356721323405 0.129137253160308 0.02511003

Tata Steel Ltd. 0.4393258 0.97913 0.430156184985150 0.155016462626256 0.024030103685158 0.010557045

India Bulls 0.17395713 0.65710 0.114306391504314 -0.167016334909290 0.027894456126532 0.004852439

GAIL Ltd. 0.15650823 0.44136 0.069076716637303 -0.382749949762699 0.146497524043349 0.022928068

Vedanta Ltd. 0.15414773 1.16333 0.179325057525449 0.33922097338843 0.115070868786595 0.017737913

Adani Ports 
and Special 
Economic Zone

-0.1183834 0.49941 -0.059121850298130 -0.324701521628594 0.105431078147924 -0.012481289

Total 1 ∑XiRi 0.824111521628594 VARIANCE 0.068704206
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total return and risk of these 6 stocks is 
82.41% and 26.21% respectively.

CONCLUSION
!e construction of optimal portfolio is 
tough and challenging. !is paper attempts to 
construct an optimal portfolio taking 50 stocks 
of Nifty 50 Index. As evident from the above 
study, only 8 stocks ful$l the Construction 
of Optimal Portfolio Using Sharpe’s Single 
Index Model and further these taking this 
8-stock return and risk also been calculated 
by using the Markowitz Model. Use of cut 
o# rate played a vital role in constructing the 
optimal portfolio. If the investor wants to 
earn a maximum return without considering 
the risk aspect then investment can be 
made on those securities which yield high 
returns. Even though the return is high, the 
risk involved in the stock return should be 
considered while taking investment decisions. 
!e risk can be reduced if the portfolio is 
diversi$ed. !e point of diversity is to achieve 
a given level of expected return while bearing 
the least possible risk. !ere are macro and 
general economic factors which also a#ect 
the securities movement and their selection. 
!ese factors should also be considered while 
selecting securities for optimal study can be 
helpful in the $eld of investment $nance. !e 
investor should invest in a fund which has 
good net asset value and good performance 
history with respect to NAV. Net Asset Value 
(NAV) is a fund’s market value per unit. 
It is calculated by dividing the total value 
of all the assets in a portfolio, minus all its 
liabilities. !e outcome of the fund is derived 
by studying the periodical movements of 
fund’s net asset value and by comparing the 
fund’s performance over their respective 
benchmarks for the speci$ed period. It was 
traced that the funds, which embarked lower 

risk, did not always validate lower returns or 
vice versa. !is states that the risks and return 
need not always be in a beeline or point-blank 
relationship. !e optimal portfolio analysis 
and risk, return trade-o# are determined by 
the challenging attitudes of investors towards 
a variety of economic, monetary, political and 
psychological forces prevailing in the stock 
market. !us, the portfolio construction 
table would help an investor in investment 
decisions. And the investor would select any 
company among the $fteen companies from 
the above portfolio table. I also hope this 
will help the investors as a guiding record in 
future and help them to make appropriate 
investment decisions. It is clear that the 
construction of optimal portfolio investment 
by using Sharpe’s Single Index Model is more 
comfortable.

RECOMMENDATION 
Further studies can be made on other indices 
like NIFTY NEXT 50, NIFTY 500 and also 
on the securities that risk and return not always 
be in a beeline or point-blank relationship and 
with the given details, the performances of 
the di#erent funds can be evaluated by using, 
Treynor and Jensen performance evaluation 
techniques.
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