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L+ patiern is changing -from one
i inVesmle nother as & result of an increase ip
0

p neraﬁ"’n otite of different generations. It wag
ik-taking aouI forefathers who were risk-averse
L ad ?and for ik FD's, postal deposits and chit
!;Wﬁoﬁ, it py boomers Who Were born after the 19505,
ssetc. 0 arkets for the Millennials, born after 198().
adits swcenmls of wealth creation have made the stock
:;m estments and portfolio diversification attrac.tive
i market players. The famous example of Wipro
fama meagre Rs. 10000 worth of investments made
::;d,nhc stock in the early 1980's grew to a whopping 741
Coresin 2019 (Rangarajan, 2019). This example showcases
another gem of investment called value-based investing,
The golden principle of wealth creation- “the value-based
ivesting” framed by ace investor Benjamin Graham
coupled with appropriate portfolio diversification strategies
yill make the investments grow by leaps and bounds in the
long run.

.StoCk Market plays a pivotal role in the growth of the
u_ldustry and commerce in a country. As stock markets also
;1gnal the growth of an economy, government and central
anks keep a close watch on the ups and downs in the stock

market. The stock market is important for the industry as

well as for :
¥ for investors, A g far as investors are concerned, their
estment preference al

S ways relat.es. to stocks of tbose

& maximum re_turns and minimum levels of risks.

tion of a portfolio of multiple assets helps investors

at a given level of risk (Abreu &

J- However, the large input data requirement

Me make the risk-return analysis

 context, index models for portfolio

method as the overall performance of

usually tracked and reflected in the
IS stock market indices.

k market helps the investor to invest
ential diversification benefits. Here
€ return or reduce risk by diversifying
olio in segmented stock markets.
Equity investment to one company Of
is investing in large mid and small-
h growth stable sectors (Vlastakis &
her studies related to the amalgamation
and the financial markets also helps
e benefits and limitations of portfolio

,2011). Another important aspect of

bcing considered is the international transmission of shock
among national stock markets which widens the scope o
stock market integration or segmentation. The policymakers
who are well informed of stock market integration or
segmenFation could clearly understand the sectoral
connections which help them take precautionary measures
to prevent the systemic shocks to ensure the stability of the
cconomy (Sharma & Dhiman, 201 6). With the liberalisation

of economies, easement of legal barriers, increase in the
number of transnational companies in the countries etc
portfolio diversification seems to be a challenge even to the’
most expert investors, Along with this, the high uncertainty

n the ﬁnancial and economic environment across the world
makes it look like an almost impossible task.

All(.)catlon of capital to stocks from different sectors is
subject to the performance and anticipated growth of the
conc§rned sector. Thus, the investors could create a portfolio
by this sectoral alloc.ation and keep on revising this portfolio
by favourable new information from the concerned sector.
The investors can observe the performance of various
sectors from the respective sectoral indices. The success of
investors, fund managers and other market players
depending on their knowledge on market integration.
Studies on stock market integration at the sectoral level
highlight the importance of sectoral analysis as it determines
whether the impact of the crisis on the main indices is
consistent at the sectoral level as well (Arvind, 2017).

The investor selection of specific stocks depends on their
risk-return perspectives. Measured risk brings prospects of
higher returns. While operating riskier investments, nisk
management strategies should evolve to mitigate losses.
Instead of orienting equity investment to one company or
sector investing in large and small-cap stocks across ~hjgh
growth and the stable sector is apt action. While evaluating a
stock for investment, study about its price mm.'emem and
financial health of the company is of utmost ‘meonance:
(Jorion, 2000). Based on these cautionti. the pertgwnpagc? of
stock markets can quickly identify and Judggd byan m\ ‘;‘ato'r
by looking at its market index. The mark::.-t mder.(‘;zm 1~tes‘ ;:
yardstick to measure the perforr\nance ofa particular :15 mm
and also provide investors t‘or torn}‘asgqg ruture S:.imin
market movements. Thus, choice of mdlvldual‘.\t;cv. ;uals -
of the selected area could be ma}de b){ the indivi ot
nagers based on analysis wh.lch generally aims

f higher returns, given a risk level (Cowles,

each
portfolio ma
at accrual 0
1944).

A Quarterly Journal
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Sectoral linka
topics in the p
Sieczka & H

ge has become one of the most discussed

ortfolio creation process (Yilmaz et al., 2015;

olyst, 2009; Garas & Argyrakis, 2007) The

stock market should

on the basis of sectoral interlinkages. The

studies of sectora] inter-linkages are all the more important
fora developing coun

S try like India so that positive growth
StlInu.ll among sectors could be identified and fostered to
sustain the econom

: ic growth momentum. Identifying
sectoral linkages and correlations in the stock market would

also help the investors diversify their investment portfolio,
thereby reducing the risk of making a huge loss by 'putting
all eggs in a single basket'. This study has used a multivariate
Granger causality test by fitting a Vector Auto Regressive
(VAR) model to assess the mutual causal effect among eight
sectoral indices in National Stock Exchange (NSE) namely,
IT, PHARMA, REALTY, MEDIA, AUTO, BANK,
FINANCIAL SERVICES and FMCG for a period spanning
10 years starting from January 2009. The results of the
Granger causality test would help descry the unobserved
interlinkages among these eight sectors and would provide

useful insights to the investors to diversify their existing
investment portfolios.

Review of literature

There are a number of studies examining the inter-sectoral
correlation among different sectors in the stock markets

around the world. The relevant literature pertaining to this
study are discussed here.

The interrelationship among sectoral indices in Athens
 stock market was examined by Patra & Poshakwale (2008).
They used cointegration to find evidence for long-run
relationship and variance decomposition to test the short-
run relationship. Their results show that the banking sector
was strongly correlated with other sectors in the short run,

and it accounted for the major share of volatility and returns

er sectors.

ichange (BSE) was investigated by Noor et
e findings portray that except Bankex-IT

durables-Realty, no other long-run
observed. The evidence for the short-run
also limited. The stock market of Cyprus

gration in the long run and no active
1 in the short-run (Constantinou et al.,
ly conducted in China to check the inter-

A Quarterly Journal

%

sectoral correlation in Chinese st

evidence for strong interdependency
etal., 2005).

ock eXchange.
AMOng secty, (‘%l::s
§
Many studies showed that the increasin
among countries might significantly req
portfolio diversification, especially during beari;,neﬁts of
(Olienyk et al., 2002 and Glezakos et al., 2007) Amarkel
conducted by Ahmed et al. (2018) analysed the °°”Ielat-smq
the sectoral indices in Colombo stock exchange u;-onm
multivariate cointegration and granger causality testm%a
study aimed at creating a diversified portfolio to rédue
risks. The results show that the secto @

. TS WETe not integryeg
with each other, and the Colombo stock exchange offers

good diversification opportunity to the investors,

g interde ende
uce the i

Siddique (2009) asserted that the understanding of
global stock market composition is significant for hoty
investors and portfolio managers in India. The study also
pointed out that the individual and institutional investor
should grasp a healthy diversified portfolio to decreaserisk

Sarkar et al., (2009) studied the interrelation between Indian
stock market with other markets around the world ad
identified a strong correlation between the global siock
market and the Indian stock market with the impact of US
stock market on India being the most prominent.

The study of Bhalla (2011) shows that the extent of stock
price volatility is influenced by the extent of integ ""“‘
between the domestic and international capital mark!
well as regulating framework governing the stock M
The behaviour of stock prices in India during the "
was influenced by the net investment by FII and tre®

international stock exchange.

. | dla’s oC]
Raj & Dhal (2008) analysed the integration ot;lef:
market with the global and major.reglona} marfstock s
that there is a lack of evidence of l.ntegraUQH " s %
in terms of local currency. This situation gn‘on =
concerns that the Indian stock market mtelimo :
success only if there is an adequate 1
investors. g v
et al. (2009) ldgnﬂ 1
nufactu™”
assess!P
WS loﬂg
trade 1

The study conducted by Kaur
bivariate relationship betyvecn rr;laer
agriculture sector in India. Furt o
interlinkages between sectors, the smmring,
association among banking, manufac
transport and communication sectors-
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garvey (1995) sugeests that the improye :

effciency + conswten't i) inCreasing il:tem N market
yorld markets. But, Kim & Singal (2000 v O" With
national Stock markets are different since (he 'eWed that e
economic and social environments of difTey OPerate in the
Accordingly, @ country’s financial market f;em.c”l'ntrics.
rices reflect the fundamentals and risks Ormlncnons when
Linkages among fundamentals across mtioler sl
financial integration. ations resylt i

Chebby (2010) examined the link bety cer NER
growth and_ other sector growth of the econg r:grlcu]ture
manufacturing transportation, tourism, Ielccomml}; ?Uc}? s
commerce and service sector using the Joha nication,
integration and Granger Causality in the Case‘OanS?I? Co-
concluded the existence of a long-run relationsh; uI:)lma and
agricultural growth and other sectors of the econo]r];y N

mw (2008) m.his study, explored how stock prices i

India leq ecopomlc activity and movement in the intes >
rate, which significantly influences the stock prices e;ft
su.ldy confirmed that the Indian stock market seemed ‘to be
dnven.not only by actual performance but also by ex i
potential performances. AR

E;e ixg:ncml lack qf inter'est of the stock market in India in
aﬁetmapt(}:mr;t basic Caplt‘al and intermediate good in the
it of the fenesIve attention paid to computer,
Bei 'telecommumcations, electronic media,

0 due toe-utlcals and consumer non-durables. This happens

<0 Investors preference for quick returns. If the stock
B0t U the basic capital industries, it will
the state in the form of development
d, Murthy & Ranganathan, 1999).
EAN countries, the efficient
ant as these are struggling to
loans (Click & Plummer

he macroeconomic implication

 and more specific aspects of
anding the time-varyin
» developing countries. The
nic variables and the
tensive and frequent

markets resulted in
exarnjned the

vemen
confirmed py another g s on a day-to-day basis, This W.
the internatiog) 1 I study which showed that the 5
ko . eater
degree of correlati gration of equity markets, the hig[glzrthe

on a y 1
ctal, 1995, "1one national equity prices (Cashin

interrelationgh; nvestigate th

P among se gate the short-run
EXCha“ge(NSE)oﬂndia ctors in the National Stock
Materials anq Methods

The data used for the stud i
! el y comprised the daily
;,]Iilrlz hse;(t)olrgl indices of NSE from IsteAd:qu 2’;21;500;;[’;:
R TN : Ehe sectors included in the study are IT
i SEEALTY, MEDIA, AUTO, BANK.
e RVICES and FMCGs. The log difference or.’
at_a was taken using the following equation pri

analysis. 3 e v

R=Ln(P1/P0).................. I
................................. 1)

Where, R is the returns, P1 denotes the current day’s price.
PO shows the price for the previous day and Ln denotes the
log transformation of the data.

A prerequisite for testing the cause and effect relationship
using the Granger Causality test among various sectoral
indices is to ensure that all the variables are stationary. The
ADF test (Dickey & Fuller 1981) was conducted to check
whether the variables contained unit root or not. The optimal

lag structure was determined by AIC (Akaike information
criteria). This empirical analysis is conducted based on‘the
assumption that the time series data used for mathematical
modelling are not stationary. Stati
in which the sta

tistical properties will remain ¢o
period of time.

aracaer (2017) had used t
e and effectrel
e changes on

onary time series are those
nstant overa

he Granger C ausality
ationship of US stock

Kayral & K
the stock

Wald testto find the caus
market returns and Exchange rate ¢
market volatilities in emerging econOMmIes.

a granger causality wald test to assess

effect among the variables. For testing
autoregressive model (VAR)

sality test was conducted
|. VARs are a system of

y also uses

This stud
usal

the short-run ¢a t
the relationship, first, a vector
was fitted, and then the Granger cau
for each equation in the VAR mode

A Quartedy joumal
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equations that depend on the outcome of other variables.
The following equations show how yt and xt attain value

from the lags of the x and ys.
yt=B10—BI2xt+yl Iyt—1+yI2xt-T+uyt..............

xt=P20-B21yt+y2lyt—1+y22xt-1+uxt.....oconeee
Granger causality can be conducted by following a three-

yt=al+Xmj=1vyjyt—j+et....ccccunn..
Secondly, we add the lags in x and regress again
yt=al +Xni=1 B1 xt—1+4 ij:lvj)’t‘j+et

Finally, we test the null hypothesis that Bi=( Vluu ""'(5)
s Slngan

F-test.

Figure 1 shows the time-series line graphs for each seg
tor

step procedure. : s
- e with the range of variation prior to the Io i
At first we regress y on y lags without considering the lags of x. Rt worintion. 8 differenc,
e
8 T 3
i § “ B
= ; | p
|
YIS CITTIRLEE | T TR | e
' - - - - ) - - - " - el - La— \o'w
- . w
; B ¥
: 2 :
{
x 2 | ¢
- — v — I — § 2 —
— - - L - -l - e - vl o
. :
us ] t 1
E :
wg
e g
e ‘-". -;-e ‘;- -.—T- t.:-. -;c l.-‘-" ‘4"‘
Figure 1. Sectoral Indices Line Graphs
are given in Table .

tis ics for the variables along with the Shapiro Wilk normality tests

-~
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G
variable IT
Mean 0.00077
s.Dev. 001387 ()50 .
I ————— = Vel ‘
Skewness -0.1246 0.01601 0.03867
Kurtosis 132668 103375 7.899]
::’li:ll:l(r;) 0.91685 0.95365 0.95003
P Value 0.000 0.000 il 2

Table 1 shows the results of the descriptiye statisticg along
with the normality test results, rom the results j could be

seen that the mean retyrms of AUTO, BANK ang
FINANCIAL SERVICES Were above 80% and

outperformed the returns from other sectors. Except for the

IT sector, all other sectors showed positive skewness. The

99

FIN

SERvIcgs ~ FMcG

0.00097 0.00082 0.00083 0.00076
0.01457 0.01317 0.01574 0.01498 0.01/71}2‘7; |
0.30629 0.47054 0.73399 0.87895 -0 014\3‘“
7.?243 10.002 11.0619 13.66 6.9356
0.97133 0.96325 0.95338 0.94525 0.96479
0.000 0.000 0.000 0.006 0.000

values of kurtosis for all the varigpy
positive, The Shapiro Wik normality ¢
the p value for all the variables are 0.00.

null hypothesis that the data under s
distribution.

€s under study are

€st result shows that

Hence, we reject the
tudy follows normal

Table 2, Augmented dickey Fuller Test (ADF Test)

Variable Test Statistic p Value 1% e V:;: - 10%
IT -35.27 0.000
THARMA -34.59 0.000

‘ EALTY -33.06 0.000 -2.57

P -33.26 0.000 3.43 2.86

-30.66 0.000
-31.93 0.000
1.916 0.000
4.947 0.000

t. From the result it could
ving lesser Test statistic
s the stationarity of data

causality test.

A Quarterly Journal
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Itg
Table 3. Granger Causality Wald Tests T
R : ; | T
‘ Dependent ‘ ‘ FIN "
e IT | PHARMA | REALTY | MEDIA | AUTO | BANK SEl;vlc | FMeg
| | e
i Independent ‘ r - :
| Variables ‘ B 4_:‘)# N — ‘ - ﬁ_,_\r\
IT 1.06 8.33* 123 | 11.9** | 228 | 7% [ 558
\ ' ‘ ‘ L |
1 " i T
| | 3131 | 0846 | 0876 | 191 | g
PHARMA 1.97 J 3.58 | 4 ,_,\,\351
RBALTY: o303 | 213 0292 | 0.194 | 0768 | 0259 | g5
S L
1 | | “\—‘\\
MEDIA | 086 | 3.55 1235 sl | 157 | 2me el
\ 1 | T ———
AUTO | 329 ’ 3.35 2614 125 | | 0.664 | 0476 | 457
] ! | |
| | L | |
BANK ‘5.75*1 1.63 6.34* 1.13 484 | | 1334 | 16
‘ \ | ‘:
) 823 | 1.67 8.26* 163 | 481 | 6.14* | | 0748
SERVICES | ™" | 7 | |
FMCG 226 | 208 2.56 0.393 | 13.9** | 3.14 ‘ 592+ |
1 = ]

*p < 0.05, **p < 0.001.

Usually, the market treats IT and Pharma stocks as paired
stocks and expects them to move together, But, contrary to
the researchers' expectation, Pharma index for the given
period was not moving along with IT. From our analysis, it is
clear that Pharma sector still remains a defensive bet for the
investors as it doesn't have any correlation with other sectors

and hence could be made a part of investors' portfolio to
balance the volatility.

Study further points out that IT sector stocks have lost the
tag of a defensive investment as it has become cyclical in
nature and is seen moving along with Realty, Automobile
and Financial Services sector. This might be due to the

mpanies from the domestic market is
$ a shift in the trend wherein the
L contributing more towards

f IT firms have started

J

A Quarterly Journal

It is interesting to note that the performance of Financia
sectoral index could be used for predicting the performane
of the banking index. It may be due to the contagion effect
For instance, the issues in the companies like IL&FS, DHEL
etc. did trigger a mass correction in the market values of
banking stocks as most of the banks are having exposure®
Financial service industry (either in the form of loass @
investments). In financial terms, The IL&FS group h'_d'
systemic borrowing of nearly Rs 91,000 crore. Outof

it has raised Rs 57,000 crore through bank loans.
2018)

" strond
FMCG and Automobile stocks are showing th:u -
connection and hence cannot be used togemcrtf;dy it
proportions) for portfolio creation. From the 5|iosb°“ld

understood that to be on a safer side, the portf

other 57
ks showié
(real®

include stocks showing no connection with
(Pharma, Media and FMCG) on one side and Stocide
dependence on other sectoral indices on another i
financial services etc.)

An ideal portfolio as per this study sho
from

uld constitut® ad

d
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i defensive stock
AMedia (as deTensIvestocs) Sul Aravind, M. (2017). “The Dynamic linkage among Sectoral

” an
harma s : b7 AN
P1 her sectors (as cyclical stocks) Indices: Evidence from Indian Stock Market.” Rajagirt
0
2. al il nofthedefenSiVe and cyclical stocks can Management Journal, 11(2), 3-20.
Widealp:r:) gwestofto investor. Barari, Met al. (2008). Reassessing co-movements among
e ndfutureresearchdlrectlons G? equity markets: evidence from iShares. Applied
nclusionﬂ , . Financial Economics, 18(11), 863-877.
co o approximate solution for portfoli
pas given an #PP Portiolio " Bhalla, Priya, - ti
i ody I Sy in NIFTY 50 based markets using o riya. “Determinants of mergers and acquisitions of
divefs' noer o usality test The term “approximate ll‘rrlls ‘m” the Indian financial sector: An empirical
vAR ¥ uires special emphasis because no models or ?;3 ]);S].S' {UP-dJournal of Business Sirasiegy St 3
solllﬂ‘;“ e 45 will be able to predict the market with cent e
o 7 raQ - 1
ent CCUTECY: The present study WS successful in Cashin, M. P. (1995). International integration of equity
per © he changing dynamics of various sectors and markets and contagion effects (No. 95-110).
cxplﬂlﬂ‘_“g % appropriate changes to be made in the International Monetary Fund.

suggestmgased on the NIFTY 50 momentum changes. The

. b ) -
r.tfflfl;:,dmgs of the study imply that an efficient portfolio
J‘:I)d consist of 50% stocks from pharma and media as

::fcnsive stocks and 50% from the rest of the six sectors as
cyclical stocks.
One of the limitations of the study is that the analysis was

imarily done for a period of 10 years. The study can be
expanded by including data from the latest financial year.
mterlinkage of various sectors of NIFTY 50 have been
analyzed in the current study without considering the
dynamics of various macro-economic variables. This
limitation provides further scope for the study. The long
term relationship among various sectors and the spillover
effects among various sectors also provide scope for further
research.
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