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CONSTRUCTION OF OPTIMAL EQUITY PORTFOLIO WITH APPLICATION OF SHARPE SINGLE INDEX MODEL:
A COMPARATIVE STUDY ON FMCG AND AUTO SECTORS

T. MALLIKHARJUNARAO
RESEARCH SCHOLAR
DEPARTMENT OF COMMERCE AND BUSINESS ADMINISTRATION
ACHARY NAGARJUNA UNIVERSITY
NAGARJUNA NAGAR

DR. S. ANITHADEVI
HEAD
DEPARTMENT OF MANAGEMENT STUDIES
TJPS COLLEGE
GUNTUR

ABSTRACT

Indian securities market is an exceedingly unpredictable and sensitive market where portfolio construction is exceptionally critical to get great returns. Accordingly
the primary concentration of this research is to build an ideal value portfolio with the assistance of Sharpe index model. In this study, FMCG and AUTO sectors have
been thought about for building the ideal portfolios. Thirty companies have been selected and excess return to beta ratio has been calculated and ranked the
companies based on that ratio. Ideal portfolios built for FMCG sector and AUTO sector independently and thought about both the portfolios as far as portfolio
return and risk. The cut-off point was ascertained in view of the most astounding worth and cut-off point should be used to calculate the proportion of money to
be invested in each stocks. This exploration discoveries and proposals would be useful to investors for putting resources into FMICG and AUTO sector and to choose
which sector could give most elevated return at low risk.

KEYWORDS
volatile market, portfolio, risk taking investors, sharp single index model, variance, beta, standard deviation, unsystematic risk, excess return to beta ratio and cut
off rate.

INTRODUCTION

mong various Investment avenues one of the most romantic Investments is equity Investment, which results most attractive returns with tolerable risks.
gEquity investment involves purchase of equity shares of different companies. Investment in one stock may result high risk. So the investor needs to select

more stocks in order to reduce risk. In the market plenty of equity shares are trading. Hence, investor may face a problem of selection of stocks for his
portfolio form of investment. A portfolio is a combination of securities. Any portfolio constructed, either by an individual investor or a fund manager is expected
to meet the investor's goals. A rational investor aims at attaining maximum return with minimum risk. It is, therefore, important to construct a portfolio using
either of the two popular approaches, namely, traditional and modern.
In the traditional approach, investor's needs in terms of income and capital appreciation are evaluated and appropriate securities are selected to meet the needs
of the investor. In the modern approach, Markowitz model is used in selection of securities based on to the risk and return analysis. Markowitz laid foundation for
quantifying risk and his contribution is popularly known as 'Modern Portfolio Theory'. He has provided analytical tools for analysis and selection of optimal port-
folio. He won Nobel Prize for this contribution to portfolio management in 1990. But, William Sharpe extended the work done by Markowitz. He considered market
index while analyzing the portfolio. He simplified the amount and type of input data required to perform portfolio analysis. He made the numerous and complex
computations easy which were essential to attain the optimal portfolio. He developed the Single Index Model to make these computations easy and construct an
optimal portfolio. Till today, fund managers use this model in portfolio analysis and construction.

LITERATURE REVIEW

Saravanan and Natarajan (2012) From the empirical analysis, it was 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. The optimal portfolio consists of four stocks selected
out of 50 short listed scrips, giving the return of 0.116. Further it helps to elicit that return on securities of different portfolio is independent of the systematic risk
prevailing in the market.

Mandal, Niranjan (2013) found that there is a significant difference between the total risk of the optimal portfolio calculated under two different mechanisms
found in SIM and Markowitz’s model. The total risk of the optimal portfolio is 2.87% (in terms of SD) under SIM and the total risk of the portfolio is found to be
1.79% (in terms of SD) in Markowitz’s model taking the necessary input from SIM.

Sarker, Mokta Rani (2013) conducted a study to construct an optimal portfolio using Sharpe's Single Index Model considering no short sales. The study has been
conducted on individual securities listed in Dhaka Stock Exchange, where short sales are not allowed. The monthly closing prices of one hundred and sixty four
companies listed in Dhaka Stock Exchange and share price index for the period of July 2007 to June 2012 have been considered in this study. This method formulates
a unique cut-off point, selects stocks having excess return to beta ratio surpassing this cut-off point and determines the percentage of investment to be made in
in each of selected stocks. The optimum portfolio consists of thirty three stocks selected out of one hundred and sixty four stocks giving the return of 6.17%. From
this empirical analysis to some extent, an investor can forecast individual securities return through the market movement and can make use of it.

Ms. Apurva and A Chauhan (2014) said that Portfolio management is the crucial decision for any investor. It is important to decide where to invest and how much
to invest. The present study focuses on constructing the optimal portfolio with the help of Sharpe Single Index model. Sharpe Single index model uses various
inputs such as excess return to beta ratio, unsystematic risk, market return and variance etc to construct the optimal portfolio. In present study, portfolio is
constructed from stocks of CNX nifty. Data is collected from top ten companies of CNX nifty based on their weights for the time period of August 2014. Out of 10
stocks, 4 stocks are selected for investing namely State Bank of India, Tata Motors Ltd, Housing Development Finance Corporation Ltd, Reliance Industries Ltd.
Sharpe model suggest investors to invest major portion of their money (54.14%) in State Bank of India.

J. Francis Mary and G. Rathika (2015) stated that Risk and return plays an important role in making any investment decisions. Decision include Investment should
be done or not and which securities should be included in portfolio. Determining efficient portfolios within an asset class (e.g., stocks) can be achieved with the
Single index (beta) model proposed by Sharpe. Sharpe's single-index model was applied by using the monthly closing prices of 10 companies listed in NSE and CNX
PHARMA price index for the period from September 2010 to September 2014. From the empirical analysis it can be concluded that out of 10 companies only one
company is selected for investment purpose on the basis of Cut-off point which is -0.11182.
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Chintan A. Shah (2015) said that Sharpe model gives exact number of securities along with weightage for investment, while this is not possible in CAPM model.
CAPM model only suggest different securities where investor can invest but it does not give a particular portfolio and weightage to investment in different securi-
ties.

Dr. S Poornima and Aruna. P. Remesh (2016)The study is to construct an optimal portfolio using Sharpe’s single index model by using risk-return analysis of
automobile and pharmaceutical sectors. This study includes ten stocks from automobile sector and ten stocks from pharmaceutical sector. Data for a period of
five years (2010-2015) had been taken for the study. After analysing the collected data a “cut-off rate “can calculate. This cut—off rate is considered in the con-
struction of optimal portfolio. Every investor prefers maximum return with a minimum risk. This study found out that Ashok Leyland having highest return and
Hyundai having lowest return.

M Sathyapriya (2016) this study illustrates an analysis of four years’ asset value, from 2008 to 2012, of companies picked from Infrastructure & Pharmaceutical
sectors. In this regard, Sharpe Index Model is used, which is regularly employed to assess the performance of mutual funds and portfolio strategies. The stock
performance of 20 companies from Infrastructure and Pharmaceuticals, 10 from each are taken and calculated. It is found that Pharmaceutical sector performs
80% better than that of Infrastructure sector. Performance of Infrastructure sector is comparatively poorer than Pharma as only one company is selected for the
portfolio, i.e., GMR, which constitutes just 7% of the investment share.

Thus, 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
context, especially considering the securities of companies traded through the NSE which is one of the largest stock exchange in the world and which is considered
as one of the major attractions to any investor, either individual or institutional.

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. This
helps the investor to find a portfolio that best suits his needs. The 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.

STATEMENT OF THE PROBLEM

An investor considering investment in securities is faced with the problem of choosing from among a large number of securities and how to allocate those funds
over a group of securities. The hurdle that exists is that the investor has a problem of deciding which securities to hold and how much to invest in each of them.
Though Markowitz Model enables an investor to arrive at an optimal portfolio, the Single index model is helpful in avoiding the difficulty of data input and time
cost consideration. Therefore, the present study is entitled, ‘Construction of optimal equity portfolio with application of Sharpe single index model -A comparative
study on FMCG and AUTO sectors’.

OBJECTIVES OF THE STUDY
The following are the objectives of the study:
1) To get a practical knowledge about the idea embedded in Sharpe's index model

2)  To calculate return and risks of selected stocks in the FMCG and AUTO sectors

3)  To calculate beta values for all selected stocks in both sectors and identify aggressive stocks and defensive stocks

4)  To construct an optimal portfolio with FMCG sector stocks and AUTO sector stocks and compare two portfolios empirically using the Sharpe's Single Index
Model

SCOPE OF THE STUDY

The rational investors never ignore the risk factor while taking investment decisions. The investors prefer to invest in a group of securities which is known as a
portfolio in order to diversify the risk. There are different investment avenues for investors to invest. While some investment avenues involve huge risk others
may be either less risky or risk less avenues. Therefore, it is essential to educate the investor about the investment alternatives and the risk and return from those
investments. As the scope of investment avenues with varying degrees of risk is vast, the scope of the present study is relating to equity portfolio construction
with FMCG stocks and AUTO stocks from the NSE.

RESEARCH METHODOLOGY

The study is mainly based on secondary data. The present study had been undertaken to construct optimal portfolios from the FMCG stocks and AUTO stocks and
compare the portfolio returns and risks of two portfolios using Sharpe single index model. For this purpose, took NSE as reference stock market. Nifty 500 index
has been taken as bench mark market index for the purpose of measuring market return and market variance. A sample of 30 Stocks in NSE’s FMCG and AUTO
Indices were taken for portfolio analysis. Purposive sampling method is followed to select stocks to compare portfolio return and risks of FMCG and AUTO sectors.
Monthly closing values of stocks and market index for eight years from April 2009 to March 2017 had been taken for calculation of mean return, risk and other
data inputs for the portfolio construction. This period is chosen to identify the performance of stocks after the world financial crisis 2008 which affected drastically
stock markets at international level. 91 days treasury bills yields average return for same period has been used as proxy for risk-free rate sourced from "RBI". April
1, 2017 has been taken as base date for the selection of stocks in indices. Required data were collected from the sources of www.nseindia.com / www.moneycon-
trol.com. Collected data were analysed with the help of Microsoft Excel software for the calculation of mean return, standard deviation, variance, covariance,
correlation, beta, alpha and residual variance or random error term.

DATA ANALYSIS AND INTERPRETATION

Measurements of market index return, risk, variance and risk free rate of return:

INDEX RETURN % | RISK % | VARIANCE | 91 DAYST - BILL RETURN
CNX NIFTY 500 | 1.4800 6.0880 | 37.0636 | 7.2044
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Measurement of return, risk, alpha, beta and residual variance for individual stocks in FMCG sector and comparing them in the sector

TABLE |
SECURITY RETURN | RISK BETA ALPHA | RESIDUAL VARIANCE
MARET 1.4800 6.0880
BRITTANIA INDUSTRIES 2.9184 7.8220 0.3883 | 2.3437 | 55.5952
COLGATE POLMOLIVE 1.6903 6.1213 0.1280 | 1.5008 | 36.8634
DABUR INDUSTRIES 1.9832 5.9876 0.2746 | 1.5768 | 33.0563
EMAMI 3.3491 10.3464 | 0.9223 | 1.9841 | 75.5180
GLAXO SMITHKLINE 2.3691 7.7365 0.3592 | 1.8375 | 55.0716
GODREJ CONSUMER DURABLES | 2.9573 7.8986 0.6305 | 2.0242 | 47.6545
GODREJ INDUSTRIES 3.1376 13.5809 | 1.7236 | 0.5867 | 74.3296
HUL 1.6153 6.5682 0.1654 | 1.3706 | 42.1283
ITC 1.7541 5.8979 0.2909 | 1.3236 | 31.6492
MARICO 2.5908 6.2686 0.3377 | 2.0911 | 35.0694
P&G 2.6791 7.1791 0.3711 | 2.1299 | 46.4353
TATA GLOBEL BEVERAGES 1.3722 8.7963 0.8134 | 0.1684 | 52.8544
UNITED BREVERIES 2.9693 12.1358 | 0.9441 | 1.5720 | 114.2423
UNITED SPIRITS 2.0819 13.4280 | 0.9402 | 0.6905 | 147.5499

INTERPRETATION

From the above table we can find that Emami company stock offering highest mean return (3.34%) and followed by GODREJ INDUSTRIES (3.13%).TATAGLOBAL
BEVERAGES providing lowest return (1.37%) in FMCG sector, when come to risk among all FMCG companies Godrej industries having highest risk (13.58%) and
followed by US (13.42%). ITC bearing lowest risk (5.89%). Among all FMCG stocks Godrej industries having highest beta value (1.72) and followed by united Brew-
eries, United Spirit and Emami. Colgate has lowest beta. Britannia has highest alpha value and Tata global beverages has lowest Alpha value. United spirit has
highest unsystematic risk and ITC has lowest unsystematic risk.

Measurement of return, risk, alpha, beta and residual variance for individual stocks in AUTO sector and comparing them in the sector:

TABLE I
SECURITY RETURN | RISK BETA ALPHA | RESIDUAL VARIANCE
MARKET 1.4800 6.0880
AMARRAJA 4.6550 11.1032 | 1.0956 | 3.0335 | 78.7912
APPOLO TYRES 3.3876 13.0114 | 1.1179 | 1.7330 | 122.9744
ASHOKE LEYLAND 3.1833 13.5642 | 1.5169 | 0.9384 | 98.7076
BAJAJ AUTO 2.7383 9.7701 1.1608 | 1.0202 | 45.5098
BHARATFORGE 3.1113 11.6378 | 1.3122 | 1.1692 | 71.6183
BOSCH 2.3768 7.5843 0.6119 | 1.4713 | 43.6469
EICHER 5.6286 10.7951 | 0.8860 | 4.3173 | 87.4387
EXIDE 2.2111 9.5099 1.0230 | 0.6971 | 51.6508
HERO 1.4586 7.8760 0.6439 | 0.5057 | 46.6657
MRF 4.3880 11.7266 | 1.1470 | 2.6905 | 88.7529
M&M 2.3399 8.4984 0.9318 | 0.9608 | 40.0381
MARUTHI 2.6789 10.5243 | 1.2509 | 0.8276 | 52.7657
MOTHERSON SUMI | 3.5157 9.4394 0.7432 | 2.4158 | 68.6285
TVS MOT 4.7727 14.1304 | 1.3811 | 2.7287 | 128.9701
TATA MOTORS 3.5340 13.3399 | 1.5499 | 1.2403 | 88.9240
TATA DVR 3.1034 13.5010 | 1.5715 | 0.7776 | 90.7435

INTERPRETATION

From the table we can observe that EICHER MOTORS offering highest mean return (5.6286%) and followed TVS MOTORS (4.77%) and AMARRAJA (4.65%). At the
same time we can say that HERO MOTORS offering lowest mean return (1.45%) than others. TVS MOTORS having highest risk (14.13%) and followed by ASHOKE
LEYLAND (13.56%). BOSCH has lowest risk (7.58%). Among all AUTO stocks TATA DVR having highest beta value and followed by TATA MOTORS. BOSCH has lowest
beta. EICHER has highest alpha value and HERO has lowest Alpha value. TVS MOT has highest unsystematic risk and M & M has lowest unsystematic risk.
PORTFOLIO ANALYSIS FOR AUTO SECTOR STOCKS

Ranking of FMCG stocks on the basis of excess return to beta value where R¢ = 7.2044% p.a. = 0.6004% per month is taken.

We can assign ranks under SIM by calculating risk premium to beta ratio. Risk premium means the difference between mean return of a security and risk free rate
of return. We assign first rank to a stock which is having high risk premium to beta ratio, next rank will give to next highest risk premium to beta ratio, like that we
will assign ranks to all stocks. The following table shows calculations for assigning ranks:

TABLE Il
. \ Ri— RS
SECURITY RETURN % | BETA | (Ri—Rf) | | =21 | rank
COLGATE POLMOLIVE 16803 | 0.1280 | 1.0899 8.5149 1
HUL 16153 | 0.1654 | 10149 6.1378 2
BRITTANIA INDUSTRIES 29184 | 0.3883 | 23180 5.969 3
MARICO 25908 | 0.3377 | 1.9904 5.8945 4
P&G 26791 | 03711 | 2.0787 5.6016 5
DABUR INDUSTRIES 19832 | 0.2746 | 13828 5.0356 6
GLAXO SMITHKLINE 23691 | 0.3592 | 1.7687 4.9239 7
ITC 17541 | 0.2909 | 11537 3.9663 8
GODREJ CONSUMER DURABLES | 2.9573 | 0.6305 | 2.3569 37382 9
EMAMI 33491 | 0.9223 | 2.7487 2.9802 10
UNITED BREVERIES 29693 | 0.9441 | 23689 2.5092 11
UNITED SPIRITS 20819 | 0.9402 | 14815 15758 1
GODREJ INDUSTRIES 31376 | 1.7236 | 25372 14720 13
TATA GLOBEL BEVERAGES 13722 | 0.8134 | 0.7718 0.9488 14
INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 39

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NoO. 8 (2017), ISSUE NO. 08 (AUGUST) ISSN 0976-2183

Calculations for determining the cut off rate ‘C”
The major problem in the portfolio construction is selection of stocks those stocks would be included in the portfolio and how much proportion of funds to be
invested in each stock. For this purpose we should calculate Ci values for all stocks and should determine cut-off point (C*) in order to decide which stocks could
include into portfolio and which stocks should exclude from the list of stocks. We determine C" by selecting highest Ci value in the list of Ci values. We select all
the stocks above the C” into portfolio and eliminate all stocks below C” from the list of stocks for the portfolio construction.
Ci values for all the stocks according to the ranked order are computed using the following formula:
.- g (R; — R 5 )5
i=1 oz

1+ 0',2,, .g L’:

=1 oz

02ei = unsystematic risk

B = beta value of individual security

om = market index risk

Ri-Rf = excess return

Measurement of Ci values for the stocks in FMCG sector:

TABLE IV
Ri-R i~ RNBi ’ " (R-RPBY) | = B |
SECURITY RANK ! - f ((Rl sz)Bl) 'B 2' Z 7(( zf) l) ﬂé Ci values
Bi a. o. |7 a |7 o
COLGATE 1 8.5149 0.0038 0.0004 0.0038 0.0004 0.1380
HUL 2 6.1378 0.0040 0.0006 0.0078 0.0011 0.2767
BRITANNIA 3 5.9696 0.0162 0.0027 0.0240 0.0038 0.7782
MARICO 4 5.8945 0.0192 0.0033 0.0431 0.0071 1.2669
P&G 5 5.6016 0.0166 0.0030 0.0597 0.0100 1.6143
DABUR 6 5.0356 0.0115 0.0023 0.0712 0.0123 1.8130
GLAXOSC 7 49239 0.0115 0.0023 0.0828 0.0146 1.9881
ITC 8 3.9663 0.0106 0.0027 0.0934 0.0173 2.1075
GODREJCD 9 3.7382 0.0312 0.0083 0.1245 0.0257 2.3659
EMAMI 10 2.9802 0.0336 0.0113 0.1581 0.0369 2.4742
UB 11 2.5092 0.0196 0.0078 0.1777 0.0447 2.4780
U SPIRITS 12 1.5758 0.0094 0.0060 0.1871 0.0507 2.4084
GODREJ IN 13 1.4720 0.0588 0.0400 0.2460 0.0907 2.0903
TATAGB 14 0.9488 0.0119 0.0125 0.2578 0.1032 1.9806
Xi and Zi are to be determined to know how much funds needs to be invested in each security using the following formula:
Zz .
X; = -~ £
sz,
i=1
Where,
X i = proportion of investment
T 3 -
o B
o2 ei = unsystematic risk
B = beta value of individual security
Ri-Rf = excess return
c* = cut off point
Calculation of Zi and Xi for the selected securities in the optimal portfolio:
TABLE V
. 2 .
SECURITY Ri Rf '8 2‘ Ri Rf - C* Zi Xi %
Bi g . Bi
COLGATE 8.5149 0.0004 6.0369 0.0027 0.0401
HUL 6.1378 0.0006 3.6599 0.0024 0.0355
BRITANNIA INDUSTRIES 5.9696 0.0027 3.4916 0.0095 0.1415
MARICO 5.8945 0.0033 3.4165 0.0111 0.1660
P&G 5.6016 0.0030 3.1236 0.0093 0.1385
DABUR 5.0356 0.0023 2.5577 0.0058 0.0872
GLAXO SMITH KLINE 4.9239 0.0023 2.4460 0.0057 0.0857
ITC 3.9663 0.0027 1.4883 0.0040 0.0595
GODREJ CONSUMER DURABLES 3.7382 0.0083 1.2603 0.0105 0.1571
EMAMI 2.9802 0.0113 0.5022 0.0057 0.0846
UNITED BREWERIES 2.5092 0.0078 0.0312 0.0002 0.0036
Y Zi=0.0669 JWi=1
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Measurement of portfolio beta, alpha and portfolio residual variance:

TABLE VI
SELECTED SECURITY IN THE BETA PROPORTION OF 2 R xn . .
OPTIMAL PORTFOLIO ALPHA VALUE INVESTMENT O . Xitad Xipi Xi*oei®
COLGATE 1.5008 0.1280 0.0401 36.8634 0.0602 0.0051 1.4784
HUL 1.3706 0.1654 0.0355 42,1283 0.0487 0.0059 1.4957
BRITANNIA 2.3437 0.3883 0.1415 55.5952 0.3317 0.0550 7.8692
MARICO 2.0911 0.3377 0.1660 35.0694 0.3472 0.0561 5.8230
P&G 2.1299 0.3711 0.1385 46.4353 0.2949 0.0514 6.4299
DABUR 1.5768 0.2746 0.0872 33.0563 0.1375 0.0240 2.8830
GLAXO SMITH KLINE 1.8375 0.3592 0.0857 55.0716 0.1574 0.0308 4.7177
ITC 1.3236 0.2909 0.0595 31.6492 0.0787 0.0173 1.8824
GODREJ CONSUMER DURABES 2.0242 0.6305 0.1571 47.6545 0.3181 0.0991 7.4883
EMAMI 1.9841 0.9223 0.0846 75.5180 0.1678 0.0780 6.3862
UNITED BREWERIRS 1.5720 0.9441 0.0036 114.2423 0.0057 0.0034 0.4154
Bp = | Oep? =
>Wi=1.00 op=1.948 | 0.4259 46.8693
Measuring portfolio return and risk for FMCG sector, according to Sharpe Single Index Model:
According to Sharpe single index model to calculate portfolio return and risk, we can apply the following equations:
For portfolio return
Re-=ap+BpRm
Re = portfolio return
o, = portfolio specific return
Br = beta of the portfolio
Rm = market return
For portfolio variance
Op2 = Bp? Om? + Ocp?
op? = portfolio variance
om? = market variance
Oep? = portfolio residual variance
Portfolio risk = op
op =V 0p?
By substituting the above inputs we can measure the portfolio return and risk:
Portfolio return
Re-1.948+(0.4259* 1.4800)
Rp=2.5783 %
Portfolio variance
0p%=(0.4259)% 37.0636+ 46.8693
op? = 6.7229 + 46.8693
op? =53.5922
op=7.3207%
PORTFOLIO ANALYSIS FOR AUTO SECTOR STOCKS
Ranking of AUTO stocks on the basis of excess return to beta value where Rs = 7.2044% p.a. = 0.6004% per month is taken:
TABLE VIl
[Ri-Rf"
SECURITY RETURN BETA \Ri —Rf ) . Bi RANK
EICHER MOTORS 5.6286 0.8860 5.0282 5.6750 1
MOTHERSON SUMI 3.5157 0.7432 2.9153 3.9225 2
AMARRAJA BATTERIES 4.6550 1.0956 4.0546 3.7007 3
MRF 4.3880 1.1470 3.7876 3.3022 4
TVS MOTORS 4.7727 1.3811 4.1723 3.0210 5
BOSCH 2.3768 0.6119 1.7764 2.9033 6
APPOLO TYRES 3.3876 1.1179 2.7872 2.4931 7
BHARAT FORGE 3.1113 1.3122 2.5109 1.9134 8
TATA MOTORS 3.5340 1.5499 2.9336 1.8928 9
M&M 2.3399 0.9318 1.7395 1.8668 10
BAJAJ AUTO 2.7383 1.1608 2.1379 1.8416 11
ASHOKE LAYLAND 3.1833 1.5169 2.5829 1.7028 12
MARUTHI 2.6789 1.2509 2.0785 1.6616 13
TATA DVR 3.1034 1.5715 2.5030 1.5927 14
EXIDE INDUSTRIES 2.2111 1.0230 1.6107 1.5745 15
HERO MOTORS 1.4586 0.6439 0.8582 1.3329 16
Calculations for determining the cut off rate ‘C’":
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TABLE VIII
. 2 . )
R=Rf\ | (ri-rpBi) B, Zn: 7((&_1?)3 ) . B,
SECURITY RANK Bi Ui,- ag 2 = a. =g 2 Ci values
EICHER 1 5.6750 0.0510 0.0090 0.0510 0.0090 1.4169
MOTHERSONSUMI 2 3.9225 0.0316 0.0080 0.0825 0.0170 1.8752
AMARRAJA 3 3.7007 0.0564 0.0152 0.1389 0.0323 2.3446
MRF 4 3.3022 0.0489 0.0148 0.1879 0.0471 2.5363
TVS MOTORS 5 3.0210 0.0447 0.0148 0.2325 0.0619 2.6170
BOSCH 6 2.9033 0.0249 0.0086 0.2574 0.0705 2.6422"
APPOLO TYRES 7 2.4931 0.0253 0.0102 0.2828 0.0806 2.6281
BHARAT FORGE 8 1.9134 0.0460 0.0240 0.3288 0.1047 2.4976
TATA MOTORS 9 1.8928 0.0511 0.0270 0.3799 0.1317 2.3946
M&M 10 1.8668 0.0405 0.0217 0.4204 0.1534 2.3311
BAJAJ AUTO 11 1.8416 0.0545 0.0296 0.4749 0.1830 2.2621
ASHOK LEYLAND 12 1.7028 0.0397 0.0233 0.5146 0.2063 2.2062
MARUTHI 13 1.6616 0.0493 0.0297 0.5639 0.2359 2.1448
TATA DVR 14 1.5927 0.0433 0.0272 0.6072 0.2631 2.0930
EXIDE 15 1.5745 0.0319 0.0203 0.6391 0.2834 2.0591
HERO 16 1.3329 0.0118 0.0089 0.6510 0.2923 2.0389
Calculation of Zi and Xi for the selected securities in the optimal portfolio:
TABLE IX
2 .
SECURITY [Ri - Rf j B ; Ri-Rf _C* Zi Xi %
Bi g . Bi
EICHER 5.6750 0.0090 3.0328 0.0272 0.3819
MOTHERSON SUMI 3.9225 0.0080 1.2803 0.0103 0.1445
AMARRAJA 3.7007 0.0152 1.0585 0.0161 0.2262
MRF 3.3022 0.0148 0.6601 0.0098 0.1372
TVS MOTORS 3.0210 0.0148 0.3788 0.0056 0.0786
BOSCH 2.9033 0.0086 0.2612 0.0022 0.0314
57i=0.0713 | SWi=1
Among auto sector stocks, EICHER MOTORS got highest proportion of investment (38%) and followed by AMARARAJA BATTERIES (23%).
Measurement of portfolio beta, alpha and portfolio residual variance:
TABLE X
SELECTED SECURITY IN THE 2 s . . .
OPTIMAL PORTFOLIO ALPHA | BETAVALUE | PROPORTION OF INVESTMENT | (J ci Xi*ai Xi*Bi Xi*oei*
EICHER 4.3173 | 0.8860 0.3819 87.4387 1.6487 0.3384 33.3921
MOTHERSON SUMI 2.4158 | 0.7432 0.1445 68.6285 0.3492 0.1074 9.9194
AMARRAJA 3.0335 | 1.0956 0.2262 78.7912 0.6861 0.2478 17.8211
MRF 2.6905 | 1.1470 0.1372 88.7529 0.3692 0.1574 12.1791
TVS MOTORS 2.7287 | 1.3811 0.0786 128.9701 | 0.2144 0.1085 10.1337
BOSCH 1.4713 | 0.6119 0.0314 43.6469 0.0462 0.0192 1.3712
SWi = 1. 00 ap =3.3138 | Bp=0.9787 | 02 = 84.8165

Measuring portfolio return and risk for AUTO sector, according to Sharpe Single Index Model:
By substituting the above inputs we can measure the portfolio return and risk:

Portfolio return

R =3.3138+(0.9787* 1.4800)

Rr-4.7623 %

Portfolio variance

0p?=(0.9787)% 37.0636+ 84.8165

0p? = 35.5015 + 84.8165

0% =120.3180

op =10.9690 %

Comparison of portfolio return and risks for FMCG sector stocks and AUTO sector stocks:

TABLE XI
PORTFOLIOS PORTFOLIO RETURN | PORTFOLIO RISK
FMCG SECTOR | 2.5783% 7.3207%
AUTO SECTOR | 4.7623 % 10.9690%
FINDINGS
1.  Sharpe single index model gives an easiest model for portfolio construction, which requires less number of inputs (3n +2) when compared to Markowitz

model.

2. From the study it was found that AUTO sector stocks offering high returns than the FMCG sector stocks and also they were bearing high risks.

3. In the FMCG sector EMAMI offering highest mean return and TGB having lowest mean return. GODREJ INDUSTRIES bearing highest risk and ITC bearing
lowest risk.

4. In the AUTO sector EICHER MOTORS offering highest mean return and HERO MOTORS having lowest mean return. TVS MOTORS bearing highest risk and
BOSCH bearing lowest risk.

5. Except GODREJ INDUSTRIES all FMCG stocks listed as defensive stocks and majority of the AUTO sector stocks listed as aggressive stocks.

6. Inthe FMCG sector BRITANNIA INDUSTRIES having highest ALPHA value and TGB having lowest ALPHA value.

7. Inthe AUTO sector EICHER MOTORS having highest ALPHA value and HERO having lowest ALPHA value.
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8.  Inthe FMCG sector UNITED SPIRTS having highest unsystematic risk and ITC having lowest unsystematic risk.

9. Inthe AUTO sector TVS MOTORS having highest unsystematic risk and M&M having lowest unsystematic risk.

10. Inthe list of FMCG stocks UNITED SPIRITS, GODREJ INDUSTRIES and TATA GLOBAL BEVERAGES are excluded from list of stocks for optimal portfolio construc-
tion, remained 11 stocks are included in the list of stocks for optimal portfolio construction.

11. In the list of AUTO stocks EICHER, AMARRAJA, MOTHERSON, BOSCH, TVS MOTORS and MRF are included in optimal portfolio; remained 10 stocks are ex-
cluded from list of stocks for optimal portfolio construction Portfolio with AUTO sector stocks providing highest return (4.76%) and risk (10.96%) when
compared to portfolio with FMCG sector stocks which consists portfolio return (2.57%) and portfolio risk (7.32%).

RECOMMENDATIONS

So faritis clear that the construction of optimal portfolio investment by using Sharpe’s Single Index Model is easier and more comfortable than any other portfolio
models. Thus two optimal portfolios are constructed by selecting thirty companies, 14 companies from FMCG sector which are constituents of NIFTY FMCG INDEX
listed in NSE and 16 companies from AUTO sector which are constituents of NIFTY AUTO INDEX listed in NSE. After calculating the “cut-off “Values for the FMCG
sector sample companies out of 14 companies, eleven were selected for the optimal portfolio construction, they are COLGATE, HUL, GLAXO SMITH CLINE,
BRITANNIA, ITC, MARICO, P&G, DABUR, GODREJ CONSUMER DURABLES, EMAMI and UNITED BREWERIES. In the sample of AUTO sector companies, out of 16
companies, six were selected for the optimal portfolio construction; they are EICHER, AMARRAJA, MOTHERSON, BOSCH, TVS MOTORS and MRF. In the two port-
folios, portfolio with AUTO sector companies offering highest return (4.76%) and bearing highest risk (10.96%). Portfolio with FMCG sector companies offering
lowest return (2.57%) and bearing lowest risk (7.32%). From the above remarks it can be suggested that to the individual investors and portfolio managers to take
investment decisions to invest in FMCG stocks for moderate expected return and risk, while so to invest AUTO sector stocks for high return with high risk. This
study helps the investors to minimize their investment risk and maximize the return of their investment. It can be suggested to risk aversors to invest in portfolio
with FMCG stocks. It can be suggested to risk takers; who expect high return with high risk, to invest in portfolio with AUTO stocks.

Investing in individual securities is associated with high risk, where as investing in a portfolio of securities helped to spread the risk over many securities and thus
reducing overall risk involved. Portfolios, which are combinations of securities, tend to spread risk over many securities and thus help to reduce the overall risk
involved. This method of construction of optimal portfolio is very effective and convenient as revision of the optimal portfolio can be an ongoing exercise. The
existence of a cut-off rate is also extremely useful because most new securities that have an excess return-to beta ratio above the cut-off rate can be included in
the optimal portfolio.

SCOPE FOR THE FURTHER RESEARCH

The present study has been taken on the topic of construction of optimal portfolios with the FMCG sector and AUTO sector stocks. Here there is a scope for the
further research that is to construct and Compare optimal port folios with other sectoral stocks like public sector banks and private sector banks and metals and
media. In this paper the researcher used the sharpe single index model for optimal portfolio construction. So here there is possibility to study on optimal portfolio
construction with the capital asset pricing model.

CONCLUSION

Thus, this study helps the investors to minimize their overall risk and maximize the return of their investment over any period of time. The optimal portfolio thus
developed proved to be the best investment option in NSE, but the daily market fluctuation based on international financial queues and emotions resulted in
security price fluctuations beyond the predicted risk levels.

LIMITATIONS OF THE STUDY

The limitations of the present study are:

1. The study uses monthly prices instead of daily data

2. Only thirty companies have been selected for conducting this study.
3. The results of the study may not be universally applicable

REFERENCES

BOOKS

1. Prasnna Chandra, Investment Analysis and Portfolio Management, 3" edition, TATA Mc Graw — Hill.

2. Punithavathy pandian, Security Analysis Portfolio Management, Second edition, VIKAS publishing house Pvt Ltd.

3. S.Kevin, Security Analysis and Portfolio Management, Eastern economy edition, Prentice hall of India.

4. V.KBhalla, Investment Management, 14t edition, S. CHAND Company Ltd.

JOURNALS

5.  Chintan A. Shah, Construction of Optimal Portfolio Using Sharpe Index Model & Camp for BSE Top 15 Securities, I/JRAR- International Journal of Research and
Analytical Reviews, VOLUME 2, ISSUE 2, APRIL - JUNE 2015, pp. 168-178.

6.  Dr. Niranjan Mandal, (2013), “Optimal Portfolio Construction by using Sharpe's Single Index Model ", the journal of institute of public enterprise, Volume-36,
No 1&2, pp: 21-44.

7. Dr. S Poornima and Aruna. P. Remesh, Construction of Optimal Portfolio using Sharpe’s Single Index Model: A Study with Reference to Automobiles and
Pharmaceutical Sector, International Journal of Advance Research in Computer Science and Management Studies, Volume 4, Issue 3, March 2016, pp. 159-
163.

8.  J.Francis Mary and G. Rathika, the single index model and the construction of optimal portfolio with CNX PHARMA scrip, International Journal of Management
(1JM), ISSN 0976 — 6502 (Print), ISSN 0976 - 6510(Online), Volume 6, Issue 1, January (2015), pp. 87-96.

9.  Ms Apurva and A Chauhan, A Study on Usage of Sharpe’s Single Index Model In Portfolio Construction With Reference To Cnx Nifty, GJRA - GLOBAL JOURNAL
FOR RESEARCH ANALYSIS, Volume-3, Issue-10, Oct-2014 ¢ ISSN No 2277 — 8160, pp. 92-94.

10. Saravanan, A &Natarahan, P 2012, 'Optimal Portfolio Construction with Nifty Stocks', Advances In Management, Vol. 5(8) Aug., pp. 4-53.

11. Sarker, Mokta Rani (2013), " Optimal Portfolio Construction: Evidence from Dhaka Stock Exchange, Bangladesh", World Journal of Social Sciences, 3 (6), pp:
75-87.

WEBSITES

12. www.moneycontrol.com

13.  www.nseindia.com

14. www.rbi.com

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 43

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NO. 8 (2017), ISSUE NO. 08 (AUGUST) ISSN 0976-2183

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Commerce & Management (IJRCM) acknowledges &
appreciates your efforts in showing interest in our present issue under your kind perusal.

| would like to request you to supply your critical comments and suggestions about the material published
in this issue, as well as on the journal as a whole, on our e-mail infoijrcm@gmail.com for further improve-
ments in the interest of research.

If you have any queries, please feel free to contact us on our e-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint effort.
Looking forward to an appropriate consideration.

With sincere regards

Thanking you profoundly

Academically yours

Sd/-
Co-ordinator

DISCLAIMER

The information and opinions presented in the Journal reflect the views of the authors and not of the Journal
or its Editorial Board or the Publishers/Editors. Publication does not constitute endorsement by the journal.
Neither the Journal nor its publishers/Editors/Editorial Board nor anyone else involved in creating, producing
or delivering the journal or the materials contained therein, assumes any liability or responsibility for the
accuracy, completeness, or usefulness of any information provided in the journal, nor shall they be liable for
any direct, indirect, incidental, special, consequential or punitive damages arising out of the use of infor-
mation/material contained in the journal. The journal, neither its publishers/Editors/ Editorial Board, nor any
other party involved in the preparation of material contained in the journal represents or warrants that the
information contained herein is in every respect accurate or complete, and they are not responsible for any
errors or omissions or for the results obtained from the use of such material. Readers are encouraged to
confirm the information contained herein with other sources. The responsibility of the contents and the
opinions expressed in this journal are exclusively of the author (s) concerned.

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 44

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VOLUME NoO. 8 (2017), ISSUE NO. 08 (AUGUST) ISSN 0976-2183

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, |.T. & Management and cut throat
competition, a group of intellectuals felt the need to have some platform, where young
and budding managers and academicians could express their views and discuss the
problems amongtheir peers. This journal was conceived with this noble intention in view.
This journal has been introduced to give an opportunity for expressing refined and
innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble
efforts.

COnr, Cbhrer

ournals

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT |

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




