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Abstract

The main purpose of this paper is to provide insights to the investors
ond portfolio monogers in terms of reducing portfolio risk ond
enhoncing their returns using co integration, Vector Error Correction
Model (long ond short run relotionships) omong the selected sectorol
indices. It also demonstrates the importonce of usoge of sector indices
which provides insight for sectoral specific investment opportunities
ond direction for suitable investment decision for the Indion morket.
The present poper is boased on secondory doto on the closing prices of
the selected sectoral indices from NSE; the spon of doto is
fromlstJonuory 2010 to 1st April 2016. The sectorol indices CNX
AUTO, CNX ENERGY, CNX FMCG, CNX IT, CNX PHARMA, ond
CNX BANK are selected bosed on market capitolization. We
employed the unit root test ADF (Augmented Dickey Fuller Test)and
Co- Integration test developed by Engle ond Gronger (1987),0llowing
for on unknown number of breoks. The Error Correction Model (ECM)
has been used to onolyze the long-run ond short-run equilibrium
relationship omong the selected sectoral indices. Our results indicote
that there is long run ond short run relationship among the sectorol
indices.

Keywords: Augmented Dickey Fuller Test, Co Integrotion, Error
Correction Model, Sectorol Indices, ond Investment Decisions.

Introduction

An index is essentiolly on imoginory portfolio of securities
representing o porticulor morket or o proportion of the morket. An
Index is importont to give informotion obout the price movements of
products in morkets such os the finonciol, commodities etc. A stock
morket index is created by selecting a group of stocks thot represents
the whole morket or a specified individual sector or selected segment
of'the morket. An Index is calculated by considering abase period ond o
base index value. Sectoral indices represent the performonce of
componies that indicote o movement in specific sector. This is
porticulorly voluoble when on index reflects a)highly up-to-dote
information b) when portfolio of on investor contoins illiquid
securities. In recent years, indices have come to the lime light to direct
opplications in finonce, in the form of index funds ond index
derivatives. Index funds ore funds in general which are possively
invested in the index. Index derivatives ollow people to olter their risk
exposure either by hedging or by speculation. Index derivotives have
become importont in risk monogement especiolly in the modern
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economy by using hedging strategy. Finally, indices serve as
a benchmork for meosuring the performonce of fund
monogers. All-equity fund should obtoin returns ot least on
por with the overall stock morket such os NSE or BSE. The
sectorol Indices are designed to reflect the behavior ond
performonce of the respective segment of the finoncial or
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commodity morket etc. The selected Indices are computed
by using free float market copitalization method. The level
of the index exploins the totol free float market volue of oll
the stocks in the index with reference to porticulor base
market copitalizotion volue.

Tablel
Market Capitalization of Selected Sectoral Indices

S.No Indices No of exchange Free float market Free float market
listed Tradable capitalization with capitalization to
companies NSE(%) respective sector (%)

1 Nifty Auto 15 8.6% 91.1%
2 Nifty Bonk 12 15.6% 93.3%
3 Nifty Energy 10 11.05% 82.65%
4 Nifty FMCG 15 8.6% 80.4%
5 Nifty IT 10 12.15% 91.9%
6 Nifty Phorma 10 6.1 79.9

Source: collected ond compiled doto from NSE official website

The poper is presented os follows. Section 2reviews the
reloted literature. Section 3moteriols ond methods, it
presents research methodology ond research hypothesis.
Section 4 presents the results of co-integrotion onolysis
olong with results of ADF test, on error correction model ond
Section 5 presents conclusions.

Review of Literature

Chen et ol. (1986) onalyzed the impoct of mocroeconomic
variobles ond stock prices. They stated thot there is a co-
movement of osset prices ond macro-economic voriobles
such os interest rates, inflation ond industrial production etc.
however the exoct economic voarioble impoct wos not
identified. They concluded thot stock returns ore exposed to
systematic economic news. Gronger (1987) identified ond
onolyzed set of time-series macro voriobles ond co
integrated the relationship of identified mocro voriobles.
When they ore integrated, in the same order ina lineor
combination of the variables, it is stotionory. He emphosized
the use of further foctor, 'equilibrium error' which arose from
the concept of co integration. Thus error correction models
should produce short ond long run forecasts. Mukherjee ond
Noka (1995) opplied Johonsen's (1991)Vector error
correction method (VECM) to investigate whether co
integrotion exists between Tokyo stock exchonge index ond
the six Joponese moacro-economic variobles such os
inflotion rote, money supply, real economic octivity,
exchonge rate, long-term government bond rote, ond coll
money rate. They explored that co integrating relationship
existed ond that stock prices ore contributed to this relation.
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The study by Sorkor et ol. (2009) focuses on Indion stock
morket volatility, volatility tronsmission chonnels ond its
response to overseos morket indices. The relationship
between the SENSEX ond various sectoral indices wos
investigated ond it wos found that there exists volatility in
the developed morket indices. A few studies were conducted
by (Ewing, 2002; Ewinget ol., 2003; Wong et al., 2005)to
know the performonce of octively monoged portfolios by
using sector indices os o benchmork tool. Romin Cooper
Maysomi & Tiong SimKoh , 2000 exomined the long run
equilibrium relationship between Singopore stock index ond
selected macroeconomic variobles as well as stock indices
of the Singopore, Jopon ond the United Stotes by using
vector error correction model they hove suggested thot
Singopore stock morket is interest ond exchonge rote
sensitive. Singopore stock morket is significontly ond
positively co integroted with Jopon ond the United States
stock markets. Demirer and Lien (2005) worked on  the
correlation between the vorious sectoral indexes with
morket movement. The study found thot the sectoral
correlation is higher in the upside movement of market.
Only the finonce sector had the strong correlation in
the downside maorket in the context of Chino morket.
Philipp Fosnacht & Henri Loeberge (2007) Studied
International stock morket by using correlations: they used a
sectoriol opprooch ond they found that sectorial correlations
between markets ore more stoble over time thon correlation
ot the morket level ond sectorial correlations within
countries. Sectors such os Industry, Finoncials ond
Consumer services present however arather high proportion
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of inconsistent correlation coefficientsParikshit. K. Basu
(2008) cnolysed the importonce of industry selection in o
portfolio selection.They used o somple of 10 industriol
sectors for equity morkets in Indio. They orgued thot if
industry selection is importont, the correlotions within the
industry ore importont for optimization of portfolio to
enhonce portfolio returns. Kallberg & Posquariello (2008)
onolyzed on the 82 sectoral indices of the US moarket
ond hod found thot there wos high correlotion between the
excess movement in the sectoral indices ond there wos
significonce between eoch other in the movement in «
single direction. Patra. & Poshokwoale (2008) found thot
there was low relotion in the sectorol returns in the
long run. However there wos on impoct of the bonking
sector on the other sector indices return ond varionce.
This research poper suggested thot the chonges ond
information of the bonking sector could be used in
order to predict the returns of the other sectoral indices
in short term. Pyemon ond Ahmad (2009) study long ond
short-run relationships between sectoral indices ond
mocroeconomic voriobles with reference to Malaysio.
Trends in mocroeconomic variables such os real economic
activity, rate of interest, rate of inflation, supply of money
ond exchonge rote results in varied responses from sectorial
indices. Unonticipated chonges in macroeconomic voriobles
result in different levels of speed adjustments towords long-
run equilibrium among various sectors. An ottempt wos
mode by Piyush Kumor Singh & Venkoto Vijoy Kumor
(2011) to onalyze the movement of sectoral returns ond
their contributions towords the BSE Sensex returns. The
study found thot the BSE Sensex returns could be explained
with the help of selected sectoral index returns. The study
aimed ot the short ond long run relationships of BSE (BSE
500, BSE 200, ond BSE 100) ond crude price by Bhunia, A.
(2012). Shonmugo sundrom ond Benedict (2013) the study
attempts to find out the volatility of the Indion sectorial
indices. ANOVA & t-test were used to indentify the
differenceof risk foctor among the sectorial indices ond
Nifty. Study found thot there is no difference in the stondord
deviation among vorious sectoriol indices & there is a
difference in the meon scores of various time intervals. S.
kirithigo, Dr. R. Azhagoioh(2014), the study onolyzed the
linkoge omong vorious ogriculturol commodities ond their
cross hedging possibility in Indio. The study wos bosed on
secondary dota collected from Notional Commodity ond
Derivative Exchonge (NCDEX). The relotionship among
these ogriculturol commodities is tested by using Error
Correction Model (ECM). The results obtained reveal thot
there exist short run ond long run equilibrium relotionships
omong these agricultural commodities. Dhungel (2014) hos
applied Error Correction Model (ECM) to investigote the
short ond long run equilibrium by considering the secondory
data of electricity consumption in Nepol from 1974 to 2011.
In his model he hod used electricity consumption as
dependent varioble, foreign oid ond GDP os explonatory
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variobles. The results of ECM indicate that there exists both
short- ond long-run equilibrium in the system. Anpukarosi
ond Nithyo (2014)hove exomined return ond volatility
across the 11 sectoral indices ond CNX NIFTY index. The
study found that the correlation aomong most of the indices is
significont. The study wos conducted by collecting the dota
from the period 02.04.2001 to 31.03.2011. The study
concluded thot there wos o co integroted long run
relationship between BSE (BSE 500, BSE 200, ond BSE
100) ond crude price. Gronger cousality results reveals thot
there was one way causality relotionship between BSE (BSE
500, BSE 200, BSE 100) ond crude price but not vice versa.
Mei-Se Chien et al (2015) examines the dynamic process of
convergence omong cross-border stock morkets in China
ond ASEAN-5 countries using recursive co-integrotion
onolysis. Their results show thot these six stock markets had
of most one co-integroting vector from 1994 to 2002.
Overall, the regional finonciol integration between China
ond ASEAN-5 hos gradually increosed. Additionally, the
estimated coefficients of error correction terms ore
statistically significont ond negative in China.ond Indonesia,
but the coefficients of other countries ore insignificont,
meoning that all of the adjustment of this co-integrotion fell
on these two countries' stock morkets. Sajol Ghosh & Kokali
Konjilol. (2016) onolyzed the co-integration omong oil
prices, exchonge rate ond Indion morket is exomined
threshold co-integration tests ore employed to anolyse the
doto. Indion stock morket becomes integrated with the
internotionol events 2009 onwords.

Materials and methods
Objectives of the Study

1. To find the index bosed investment opportunities of
selected sectoral indices and their movements.

2. To investigate the long-run ond short-run equilibrium
relationships of the selected sectoral indices.

Methods of Data Collection and Sampling Design

The present study is based on the secondory doto. The dato
hoave been collected from monthly reports of identified
sectoriol indices (CNX Auto, CNX Bonk, CNX Energy,
CNX FMCG, CNX IT, end CNX Phorma). The study period
is from Jonuory 1, 2010 to April 1, 2016. The daily closing
prices of the indices have been considered for the onalysis.

If both variables are integrated ond this ECM exists, they are
co integroted by the Engle-Gronger representotion theorem.
The second step is then to estimate the model using Ordinory
least squares. If the regression is not spurious as determined
by test criteria described above, Ordinory least squores will
not only be valid, but in foct super consistent (Stock, 1987).
Then the predicted residuals from this regression are saved
ond used in a regression of differenced variobles plus o
logged error term
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Research Tools and Methodology
The Augmented Dickey-Fuller (ADF) - Unit Root Test:

ADF is the augmented form of Dickey Fuller Test. This test
is used for checking the presence of unit root. ADF is used
for complicated time series dato. ADF is used in following
type of models: Ayt =a+ IBLL + ]/yt—l + 51Ayt_1 + e 4+
SpAyt—p + et ....(1) Where ais a constont,$ is coefficient
oftime trend ond p is the lag order of autoregressive process.
This meons that ADF allows high order outoregressive
processes. To find which order to use in ADF, either
regression or olternotively ony of the information criterion
like Akoike Informoation Criterion (AIC), Schworz
information criterion(SIC) or Honnon Quinn information
criterion (HIC). Unitroot test hypothesisis HO: y =0

0 Unit Root Present HO: y< 0 No Unit Root.

Co integration Theory and Engle Granger Co
integration Test:

Two series ore soid to be co integrated if they have unit root
present individuolly in eoch of them ond their lineor
combination has lower order of integration. This theory wos
developed first by Engle ond Gronger (1987). If we have xt
ond yt as non-stationory series of I (1) and on regressing
yeon xi: yy = x + & If & ~1(0) ...(1) then these two series
are soid to be co integroted of order one. This is precisely the
Engle Gronger Test. Engle Gronger Co integration
technique firstly requires oo Unit Root Test to check whether
the considered series ore stationory or not. This unit root test
con be performed using Augmented Dickey Fuller or Philips
Perron (PP) test. Co integration technique is used to find
long term relationship between the selected sectoral indices.
Once the stotionarity is verified, co integrotion test is
conducted to check which indices are co integrated ond hove
equilibrium relotion with the dependent index. An error
correction model (ECM)belongs to a category of multiple
time series models most commonly used for data where the
underlying variables hove o long-run stochostic trend, also
known os co integration. ECMs are a theoreticolly-driven
approach useful for estimating both short-term ond long-
term effects of one time series on onother. The term error-
correction relotes to the foct thot lost-periods deviation from
a long-run equilibrium, the error, influences its short-run
dynomics. Thus ECMs directly estimote the speed ot which o
dependent varioble returns to equilibrium ofter o chonge in
other variables. Severol methods are known in the literature
for estimoting this model. Among these Engel ond Gronger
2-step approoch is used in this study.

Engel and Granger 2-Step Approach

The first step of this method is to pretest the individual time
series one uses in order to confirm thot they ore non-
stationary in the first place. This con be done by stondord
unit-root testing such os Augmented Dickey—Fuller test.
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Toke the cose of two different series ond if both are I (0),
stondord regression onolysis will be valid. If they ore
integrated of o different order, e.g. one being I (1) ond the
other being I (0), one has to tronsform the model. If they are
both integrated to the some order (commonly I (1)), we con
estimote on ECM model of the form:

A(L)Ay: = v+ B(L)Az: + aly: — po — brxt) + v --(2)

If both variobles are integroted and this ECM exists, they are
co integroted by the Engle-Gronger representation theorem.
The second step is then to estimate the model using Ordinory
least squares. If the regression is not spurious os determined
by test criterio described obove, Ordinary least squores will
not only be valid, but in foct super consistent (Stock, 1987).
Then the predicted residucls from this regression are saved
ond used in o regression of differenced variobles plus o

logged error term A(L)Ay, = v+ B(L)Az; + ae” 1 + v 6

One con then test for co integration using o stondord t-
statistic on a. The results of ECM to find the short-run ond
long-run equilibrium relations are depicted in Toble No.6:
The choice of log lengths may be decided using Sim's
likelihood ratio test. However, for simplicity, in this orticle
we hove used the multivariote forms of the Akoike
Information Criterion (AIC) ond Schwortz Boyesion
Criterion (SBC), where AIC =T In (residual sum of
squares)+2nond SBC=T In (residual sum of squares) +n
In(T).

Hypothesis

To onolyze the first objective of the study i.e., to find the
index based investment opportunities of selected sectoral

indices ond their movements, the following hypotheses are
made.

HO1  “The prices of the selected sectorial indices deolt in
NSE move independently”.

HO02 “There is no co integration exists among the
selected sectoral indices.

HO3  “There is no long-term equilibrium relationship
exists among the prices of selected sectorial indices
deoltin NSE”.

H04  “There is no short-run equilibrium relationship

exists among the prices of selected sectoral indices
dealtin NSE”.

Limitation and scope of the study:

The study covers the selected indices prices of sectorol
indices traded in NSE for the study period. The study is
based on secondory data therefore the quality of the study
depends purely upon the accurocy, reliobility ond the quality
ofthe secondory dotasource. The findings of the study might
differ if considering the data from other stock exchonges
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from India or elsewhere. Hence studies considering other
exchonges ond other indices con also be done by focusing on
various mocroeconomic foctors.

Data Analysis and Empirical Results

The onalysis of the study hos been divided into two ports.
The first part of the onolysis is deols with the study of
descriptive statistics ond correlations of selected sectoral
indices prices ond the second port of the cnolysis focuses on

the ADF, co-integration ond ECM (Short Run ond Long Run
equilibrium).

Results of Descriptive Statistics

The data which is collected from the closing prices of
selected sectoral indices of NSE, has been onolyzed using
descriptive statistics(Meon, Stondord Deviation, Skweness,
Kurtosis ond Jarque Bero). The results of the soame ore
compiled ond arronged in Table No.2.

Table 2:

Descriptive statistics of closing prices of the selected sectoral indices

Selected Indices | MeanStd. Dev.  Skewness  KurtosisJarque Bera
CNX_AUTO | 5935.211868.570.35-1.566.11
CNX BANK 13471.53494.31904 0.38 0.35
CNX ENERGY | 1.3
CNX FMCG | 8416.85788.720.37-0.904.11
CNX_IT 16729.313307.23-0.62 -0.74 6.77
CNX PHARMA | 8879.082327.55 0.004 -1.64 9.12
8295.332879.380.39 -1.38 9.24
Source: Computed results based on doto from NSE
Results of descriptive statistics onolysis reveols thot the  Correlation Analysis

meon of the selected sectorial indices for the study period
(Jon 2010 to April 2016) represents that CNX FMCG hos
highest meon(16729.31) and meon of CNX AUTO is lowest
(5935.21), which meons thot there is high price differentiol
omong the prices of identified sectoral indices. The stondord
deviation which meosures the deviotion from meon volues
represents that CNX ENERGY hos lowest stondord
deviation (788.72) ond CNX BANK (3494.31) hos highest
stondord deviotion. This shows thot CNX BANK is highly
volatile ond has high levels of risk where os CNX ENERGY
is less volatile ond low risky. Jorque Bera statistics reveal
that oll the selected indices ore not normally distributed
except CNX ENERGY ond CNX BANK. However, with
descriptive stotistics we could not finolize ond conclude ony
results hence a further onolysis of correlation hos been
conducted.

According to the modern portfolio theory, if on investor
wonts to retoin the yield ot the same level ond reduce the
vorionce/risk by decentralized investment, investor is
expected to select the securities which are not perfectly
positively correloted. Theoreticolly, the non-systematic
risk con be reduced to zero by fully diversified
investment. With the influence of this theory, mony
research studies concentrated on correlotions omong stocks
or stock groups, mainly on correlotions between stock
morkets of different regions, different styles or different
sectors. The correlation among the stocks offect the
investor's investment risk ond return, ond help investors
better  understond ond evoluote India’s securities
objectively. The correlation onalysis have been conducted
on the selected six sectoral indices ond the results ore
compiled in Toble No.3

Table 3:
Correlation among the closing prices of the selected sectorial indices

INDICES CNXAUTO CNXBANK CNXENERGY CNXFMCG CNXIT CNXPHARMA
CNXAUTO 1 0.97 0.66 0.89 0.94 0.97
CNX BANK 0.97 1 0.67 0.84 0.85 0.92
CNX ENERGY | 0.66 0.67 1 0.56 0.57 0.51
CNX FMCG 0.89 0.84 0.56 1 0.88 0.90
CNXIT 0.94 0.85 0.57 0.88 1 0.95
CNX PHARMA | 0.97 0.92 0.51 0.90 0.95 1

Source: Computed results bosed on dota collected from NSE

Interpretations:

A highest positive correlation wos observed between the
closing prices of CNX AUTO and CNX
PHARMA(0.97),CNX BANK(0.97), followed by CNX
IT(0.94), CNX FMCG(0.89). But CNX ENERGY(0.66) is
less correlated with CNX AUTO. CNX BANK is possitively
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highly correlated with CNX PHARMA(0.92),CNX
IT(0.85), ond CNX FMCG(0.84), but CNX BANK is less
correlated with CNX ENERGY(0.67). CNX ENERGY hos
o low correlation with all other indices CNX FMCG hos o
high possitive correlation with CNX PHARMA ond CNX
IT. CNX IT olso hos high positive correlation with CNX
PHARMA.
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Based on the correlation onalysis it is observed thot there is
ohigh positive correlation between the sectoral indices
except CNX ENERGY. These results disprove the hypothis
that HO1 “The prices of the selected sectorial indices dealt
in NSE move independently”. This onalysis will provide the
investor ond portfolio monoger on idea regording the
correlated sectors omong the selected secor indices .
However, the results of correlations among the indices
maynot provide the sufficient implications towords the
investment decisions. Hence o further onolysis of co
integration is done to find long ond short run relotionship
omong indices. Incose of time series doto to conduct the co
integrotion onother test wos opplied to check whether the
dota is stationory or not. Co integrotion test con be opplied
only if the data is stationory. To check whether the dota is
stotionory or not, ADF on prices of indices hos been
conducted(unit root test).
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To provide a further insight to investors as well as portfolio
monogers second objective hos been onalysed ,i.e., to
investigate the long-run ond short-run equilibrium
relotionships of the selected sectoral indices. The
hypotheses HO3, HO4are onalyzed by using ADF test for unit
root, ADF test on residuals to check the spurious regression,
Co integrotion test, ECM ond ECT to find long ond short run
equilibrium relationship.

The finding of the ADF test exhibits that all indices ore non-
stationory in their level. However, stationarity is found ofter
first difference. It indicotes thot they ore in the same order
that is I(1). It is the fundomental criterio. to exomine the long
run relotionship between the indices. The ADF test results
estimated using equation (1) are given in Toble No.4.The
null hypothesis of o unit root is rejected in favor of the
stationary olternative in each cose if the test stotistic is more
negotive thon the critical volue.

Table 4
ADF Test for stationarity

SECTORAL First difference
INDICIES T stat for constont ond P-volue
trend
CNX AUTO -2.0 2.1%
CNX Energy -8.6 0.0%
CNX FMCG
CNX IT -3.0 0.1%
CNX Phorma
CNX PSU BANK -11.7 0.0%
2.9 0.2%
-3.2 0.1%

Source: Computed results(Criticol Values at 5% significonce)

ADF on Residuals - Spurious regression:

In the study,Agumented Dikney Fuller test on
residualsisemployedto check the dota for spurious
regression. The test suggested that the time series is non
stotionory ot level but stationory ot first difference. Hence
the series con be checked for co integration. Since the
absolute volues of t-statistics CNX AUTO(4.997153),CNX

Energy(-4.003790),CNX FMCG (-4.298611), CNX IT(-
4.034046), CNX Phorma (-4.755567) ond CNX Bonk (-
4.679156)are more thon the criticol value Engle gronger ot
10% which is 3.04. Hence the study reject HO and accept Ha
that U(the residuols of the model) does not have Unit root.
i.e., U is stationory. Estimoted model is non spurious ond
employed regression model os the residual of the model is
stotionary.

Table 5
ADF on Residuals: (Checking for Spurious regression):

Indcies Significance level
t-static P-Value* AIC

CNX AUTO -4.997153 0.0001 13.50998
CNX Energy -4.003790 0.0029 14.45708
CNX FMCG -4.298611 0.0012 15.99961
CNXIT -4.034046 0.0027 15.17441
CNX phorma -4.755567 0.0003 14.88784
CNX Bonk -4.679156 0.0004 13.58053

Source: Complied results in Eviews based on data collected from NSE
*One sided p-values @5% Significance level.
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Cointegration Results econometricions on effective formal fromework for testing
ond estimating long-run models from octuol time-series

Cointegrotion onolysis allows non stotionory dototo be used dat

so that spurious results are avoided. It also provides opplied

Table 6: Co integration results using ECM

CNX Auto co integration with other indices
INDICES Coefficient Std. Error T Statistic Prob.*
CNX
ENERGY 0.230392 | 0.074920 | 3.075154 | 0.0035*
CNXIT 0.190566 | 0.049164 | 3.876131 | 0.0003*
CNX 0.398816 | 0.044276 | 9.007591 | 0.0000*
PHARMA 0.593201 | 0.083872 | 7.072694 | 0.0000*
CNX BANK
CNX Energy co integration with other indices
CNX AUTO® 0.740140 3.075154
. 0.240684 0.0035%*
g§§ FMCG 0.086821 0.042635 2.036364 0.0475%
- - %
PHARMA 0.500386 0.109372 4.575053 0-0000
CNX FMCG co integration with other indices
CNX 0.952450 0.467721 2.036364 0.0475%
ENERGY . 0.681334 | - 0.0262%
CNX BANK 1.565673 | 2.297951 )
CNX IT co integration with other indices
CNX AUTO 1291956 0.333311 3.876131 0.0003*
- - *
CNX BANK 1.191534 0.262085 4546358 0.0000
CNX Pharma co integration with other indices
1.600198 9.007591
CNXAUTO 0.177650 0.0000*
CNX . ) N
ENERGY 0.624969 | 0.136604 | 4.575053 | 0.0000
- 0.221967 | - 0.0043*
CNX BANK 0.666236 3.001513
CNX BANK co integration with other indices
0.878198 7.072694
CNX AUTO - - «
CNX FMCG 0.065770 0.124167 2.297951 0.0000
0.028621 0.0262*
CNXIT ) 0.057231 | 0.0000*
CNX 0.260192 0'081899 4.546358 0’0043*
PHARMA - ' - '
0.245820 3.001513

The obove table is compiled bosed on the co-integrotion results the probobility (*) volue where less thon 5%.
After checking the co-integrotion omong the all sectoral ¢ CNX Energy is co integroted with CNX Auto, CNX

indices we observed thot FMCG, ond CNX Phormo.
*  CNX Auto is co integrated with CNX Energy, CNXIT, + CNX FMCG is co integrated with CNX ENERGY ond
CNX Pharma.ond CNX Bonk, CNXBANK.
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*  CNXITiscointegroted CNX Auto ond CNX Bonk.

¢ CNX Phoarmais co integrated CNX Auto, CNX Energy
ond CNX Bonk.

*  CNX Boank is co integrated with CNX Auto, CNX
FMCG, CNXIT ond CNX Phorma.

The cointegrotion shows that which explains long-run
equlibrium relationship omong the response ond predicotor
varioble there by rejecting the HO3, i.e., “There is no
cointegration omong the prices of selected sectoral indices
deolt in NSE”. That meons they have long run equilibrium
relation. As the variobles ore co integrated so we con run
ECM model. That meons they have long run equilibrium
relation.

ErrorCorrection term of ECM of long-run Equilibrium
relation.

The onalysis of ECM are presented in the Toble No.7 shows
that the Error Correction Terms (ECT) ore negative ond
significant, which explains long-run equlibrium
relationship omong the response ond predicator vorioble
there by rejecting the HO3, i.e., “There is no long-term
equilibrium relationship omong the prices of selected
sectorial indices dealt in NSE”. The ECT of CNX AUTO is

Pacific Business Review International

negative (-0.53,Toble no.) ond is significont ot 1% level,
meoning that system corrects its previous priod
disequilibrium ot o speed of 53.5% onnually. So, the long
term investors con keep hope in cose of unfavouroble
situations as the sector moves to equilibrium at o speed of
53.5%.The ECT of CNX ENERGY is negative (-0.46,Toble
no7.) ond is significont ot 1% level, meoning that system
corrects its previous priod disequilibrium ot a speed of
46.4% onnuolly.The ECT of CNX FMCG is negative (-
0.16,Toble no.) ond is significont ot 1% level, meoning thot
system corrects its previous priod disequilibrium ot o speed
of 16% onnuolly. CNX FMCG that covers day to day needs
of individuals, there are less chances of this index being
moving down.The ECT of CNX IT is negative (-0.42,Toble
no.) ond is significont ot 1% level, meoning that system
corrects its previous priod disequilibrium ot aspeed of 42%
onnually. So, the long term investors con keep hope in cose
of unfavoureble situations as the sector moves to
equilibrium ot a speed of 42%.The ECT of CNX PHARMA
is negative (-0.50,Toble no.) ond is significant ot 1% level,
meoning that system corrects its previous priod
disequilibrium ot a.speed of 50% onnually. So, the long term
investors con keep hope in cose of unfavourable situations os
the sector moves to equilibrium ot aspeed of 50%.

Table 7
Error Correction term of ECM of long-run Equilibrium relation

Index Co efficient t-stotic Probobility
CNX AUTO ECT -0.535383-3.557450 0.0009*
CNX ENERGY ECT -0.464467-3.601385 0.0008*
CNX FMCG ECT -0.159078-2.158863 0.0006*
CNXIT ECT -0.420006-3.723689 0.0005*
CNX PHARMA ECT -0.503969-3.8636304 0.0003*
CNX BANK ECT -0.427983-3.571959 0.0009*

*significont ot 1% level, **Significont ot 5% level, ***significont ot 10% level

Error Correction term of ECM of short-run

Equilibrium relation

ECM exploins short-run equlibrium relationship when the
logged values of the response ond predicaotor voriobles ore
significont there by rejecting the HO4, i.e., “There is no
short-run equilibrium relationship omong the prices of
selected sectorial indices deolt in NSE” .CNX AUTO has o
positive short run equilibrium relation with CNX
ENERGY(0.20), CNX IT(0.15), CNX PHARMA(0.26) ,
CNX BANK(0.59) ond hos no relation with CNX FMCG.
Hence , investor con toke decisions bosed on these
results. CNX ENERGY has o positive short run equilibrium
relation with CNX AUTO(0.81) negotive short run
equilibrium relotion with CNX FMCG (-0.003),CNX
PHARMA(-0.38) ond hos no relation with CNX IT ond
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CNX BANK. CNX FMCG hos o positive short run
equilibrium relotion with CNX ENERGY(0.16) ond CNX
BANK(0.42) ond hos no relation with CNX AUTO, CNXIT,
CNX PHARMA. CNX IT has o positive short run
equilibrium relation with CNX AUTO(0.67)ond negotive
short run equilibrium relation with CNX PHARMA(-0.72)
ond has no short run equilibrium relation with CNX
ENERGY, CNX FMCG ond CNX PHARMA.CNX
PHARMA hos highest positive short run equilibrium
relation with CNX AUTO(0.78) ond negotive short run
equilibrium relation with CNX ENERGY(-0.37), CNX
BANK(-0.48) ond hos no relation with CNX FMCG ond
CNX IT.CNX BANK has a positive short run equilibrium
relation with CNX AUTO(0.78) ,CNX FMCG, CNX IT ,
negative short run equilibrium relation with CNX
PHARMA ond hos no relation with ond CNX BANK.
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Table 8
Error Correction term of ECM of short-run Equilibrium relation
SECTORIAL
INDICES CNXAUTO CNXENERGY CNXFMCG CNXIT CNX PHARMA CNX BANK

CNX AUTO 0.203524" 0.1505037  0.260822°  0.586777
CNX ENERGY | 0.814906" -0.003470%* -0.382407"

CNX FMCG 0.158228%* 0.415581%%*

CNX IT 0.668157" -0.718880"

CNX PHARMA | 0.986985° -0.373251"" -0.476616""

CNX BANK 0.776386" -0.66812**  -0.133770"" -0.202845"

*significont ot 1% level, **Significant ot 5% level, ***significont at 10% level
Conclusion Dr. M. Anbukorosi ond B. Nithyo.(2014). Return ond

In this work we explored co integration, long ond short run
equilibrium omong the considered six indices. Based on
these emperical results investors ond portfolio monogers con
toke specific sector based strategic portfolio decisions.Mony
people believe that if you pick the fostest growing sector or
sectors in which to invest, you get a leg up on the investing
competition ond con outperform the generol morkets. We
explore sector index investing ond give you some
information to help investors to decide that whether to tilt
your investment portfolio towords certoin sectors or
mointain o brood bosed investing opprooch. While our
onolysis also explored co integrated sectoral indices ond
their equilibriums in terms of long ond short run. Hence
these results explore importont implications to investors ond
portfolio monogers in terms of reducing portfolio risk ond
enhoncing their returns. In this study we hove investigoted
the correlation co integrotion ond long ond short run
equilibrium relationships among the identified sectorol
indices but the reasons should be traced out in further study
in this connection.
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