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ABSTRACT

The stock market indexes are important indicatdrpesformance of an economy. More information can b
obtained about the economy if the performance obua sectoral indices is studied. There may béaterelationship
between the movement of various sectoral indexesrmaajor index representing the whole market. Thesgmt study
attempts to explore the relationship between thX Glifty and various sectoral indexes. The resutisftmed that there

was no long term association among these indexes.
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INTRODUCTION

A stock market index represents the virtual valtigroup of stocks which are representative of ovenarket.
This single value helps to understand the perfoomanf the stock market as a whole. Similarly, theter based index
helps to provide the information about a particidactor by taking into account a group of companggsesenting that
particular sector. The stock market indexes helpagature the price movements of the market. Thdy ineassessing the

historical movements in values of securities.

They can be helpful in comparison of performancepaiticular sector with other sectors. Many timesse
indexes help as leading indicator of performanceaajiven sector which they represent or overallneowy if they
represent overall economy. There have been mamfestwhich have reported the information aboutotsi market
indexes and sectoral indexes. Lakshmi P (2013)rteppathe volatility of eleven sectoral indices oftdnal Stock
Exchange. Barben and Jansen (2001) investigatecchhages in correlation pattern of returns of wsisectors.
Richards (1996) reported the cointegration betweaious market indexes. Nagayasu (2000) also stugieous sectoral
indexes and reported the relationship between tAdma.present study attempts to study the relatiprisétween various
sectoral indexes of National Stock Exchange andyNifhese sectroal indexes include CNX Auto, CNXhBaCNX
Energy, CNX IT, CNX Metal.

RESEARCH METHODOLOGY

Data for the study was for a period of four yeaetsg from April 1, 2010 to March 31, 2014. Dakeas
collected for closing values of CNX Auto, CNX BankRNX Energy, CNX IT, CNX Metal, CNX Nifty from oftiial
website of National Stock Exchange. First, all dbservations of all the indices were checked for stationarity of data
using Augmented Dickey-Fuller unit root test. Afthat, the Vector Autoregression model was rurutther confirm the
lag length criteria for Johansen cointegration besirder to check the long term association amtegclosing values of
indices. In the last, Granger Causality test wastoucheck the direction of relationship.
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Analysis and Interpretation

Table 1 presents the descriptive statistics fosinpvalues of all the indices. From the tableit be seen that the

data was not normal as the p-values of Jarque-Bera

Table 1: Descriptive Statistics

AUTO BANK |ENERGY IT METAL | NIFTY

Mean 4144.033 10781.69 8235.074| 6792.26[/3157.298 5589.843
Median 4070.410 10744.90 7984.200] 6447.2502882.400 5571.400
Maximum | 5803.200 13317.10 10195.42] 10338.555017.330 6704.200
Minimum | 2997.510 7798.550 6875.800] 5087.6501628.200 4544.200
Std. Dev. |588.04321117.299 791.3434| 1130.81|/877.7155 430.2365
Skewness |0.518827-0.010010 0.709963| 1.4716250.400821-0.020419
Kurtosis 2.523791] 2.408640 2.478438| 4.39293P1.832167 2.242636
Jarque-Bera | 54.47544 14.63158 95.62836| 443.116483.85353 24.04142
Probability | 0.000000 0.000665 0.000000{ 0.0000000.000000 0.000006
Observations| 1003 1003 1003 1003 1003 1003

Statistics for all the values were less than OFBther, the skewness and kurtosis inform aboustheture of
non normal. The closing values for CNX Bank andynifere negatively skewed but closing values ofoditler indices
were positively skewed. Similarly, the kurtosis @osing values of IT was more than three. Butasvess than three for

closing values of all other indices.

Table 2: Results of Unit Root Test for Closing Vale of Auto Sector
Null Hypothesis: AUTO has a Unit Root

t-Statistic | Prob.*
Augmented Dickey-Fuller test statistic -2.3045821305
Test critical values 1% leve| -3.967243
5% level -3.414300
10% level -3.129274

*MacKinnon (1996) One-Sided p-Values
Augmented Dickey-Fuller Test Equation

Variable Coefficient| Std. Error |t-Statistic | Prob.
AUTO(-1) -0.011885 0.005157| -2.304588.0214
D(AUTO(-1)) 0.115087| 0.031554 3.647353.0003

C 39.07640| 17.20240 2.271567.0233
@TREND (4/01/2010)0.024712| 0.010421 2.3713%56.0179

Table 2 shows the results of Augmented Dickey-Fultet root test for closing values of CNX Autolavel with
constant and trend. The coefficient of lagged nifgs negative. Also, its p-value was less than.Ol@s confirmed that

these results could be used to ascertain the iséatip of the data.

The p-value of Augmented Dickey-Fuller test was302 which was more than 0.05. It did not reject riod
hypothesis that CNX Auto closing price had unittrdtence, it was confirmed that data was non statipand it could be

used for Johansen Cointegration test.

Impact Factor (JCC): 3.4458 Index Copernicus Value (ICV): 3.0
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Table 3: Results of Unit Root Test for Closing Vala of CNX Bank

Null Hypothesis: BANK has a Unit Root
t-Statistic | Prob.*
Augmented Dickey-Fuller test statistic -2.51461051122

Test critical value§ 1% leve -3.436663
5% level -2.864216
10% level -2.568247

*MacKinnon (1996) One-Sided p-Values
Augmented Dickey-Fuller Test Equation

Variable Coefficient| Std. Error | t-Statistic | Prob.

BANK(-1) -0.012155| 0.004834 -2.5146¥6.0121
D (BANK(-1)) 0.113147| 0.031464 3.596074 0.0003
C 133.7144| 52.37848 2.55285%0 0.0108

Table 3 presents the results of Augmented DickdlefFunit root test for closing values of CNX Baaklevel
with constant only. The coefficient of lagged niftyas negative. Also, its p-value was less than.Ol@&s confirmed that
unit root test model was valid and it was suitafoleascertain the stationarity of the data. The Ipevaf Augmented
Dickey-Fuller test was 0.1122 which was more th&b0It did not reject the null hypothesis that CR}to closing price
had unit root. Hence, it was confirmed that datacfosing values of CNX Bank was non stationary @rwbuld be used

for Johansen Cointegration test.

Table 4: Results of Unit Root Test for Closing Vala of CNX Energy

Null Hypothesis: ENERGY has a Unit Root

| t-Statistic | Prob.*

Augmented Dickey-Fuller test statistic -2.1342942313
Test critical values 1% level -3.436657
5% level -2.864218
10% level -2.568245

*MacKinnon (1996) One-Sided P-Values
Augmented Dickey-Fuller Test Equation

Variable Coefficient | Std. Error |t-Statistic | Prob.
ENERGY (-1) -0.008503 0.003984 -2.1342940331
C 69.29788 32.95970 2.102503 0.0358

Table 4 shows the results of Augmented Dickey-Fullgt root test for closing values of CNX Energylevel
with constant only. The coefficient of lagged niftyas negative. Also, its p-value was less than.Ol@&s confirmed that
these results could be used to ascertain the séaifp of the data. The p-value of Augmented Dickepler test was
0.2313 which was more than 0.05. It did not refbeetnull hypothesis that CNX Energy closing prieel lunit root. Hence,

it was confirmed that data for closing values of XCEnergy was non stationary and it could be usedJfthansen

Cointegration test.

Table 5: Results of Unit Root Test for Closing Vala of CNX IT

Null Hypothesis: IT has a Unit Root
| | t-Statistic | Prob.*
Augmented Dickey-Fuller test statisticc  1.0122879184

Test critical values 1% level -2.56727R
5% level -1.941139
10% level -1.616487

*MacKinnon (1996) One-Sided p-Values

Augmented Dickey-Fuller Test Equation
Variable Coefficient| Std. Error |t-Statistic | Prob.

IT(-1) 0.000439| 0.000434 1.012280.3116
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Table 5 shows the results of Augmented Dickey-Fuitgt root test for closing values of CNX IT avéd without
constant and trend. The coefficient of lagged nifgs negative. But, its p-value was more than Ollis confirmed that
unit root test model was valid and it was suitaioleascertain the stationarity of the data. The Ipevaof Augmented
Dickey-Fuller test was 0.9184 which was more tha@®50It did not reject the null hypothesis that CNIXclosing price
had unit root. Hence, it was confirmed that datacfosing values of CNX IT was non stationary andauld be used for

Johansen Cointegration test.

Table 6: Results of Unit Root Test for Closing Vala of CNX Metal

Null Hypothesis: METAL has a Unit Root
t-Statistic | Prob.*
Augmented Dickey-Fuller test statistic| -1.8644090594

Test critical values 1% level -2.56727p
5% level -1.94113p
10% level -1.616487

*MacKinnon (1996) One-Sided p-Values
Augmented Dickey-Fuller Test Equation
Variable Coefficient| Std. Error |t-Statistic| Prob.

METAL(-1) -0.000965| 0.000518| -1.864409.0626

Table 6 presents the results of Augmented DickdiefFunit root test for closing values of CNX Met level
without constant and trend. The coefficient of legignifty was negative. And, its p-value was morantHD.05.
This confirmed that unit root test model was valiwt it was suitable to ascertain the stationafitthe data. The p-value
of Augmented Dickey-Fuller test was 0.0594 whichswmaore than 0.05. It did not reject the null hygsik that CNX
Metal closing price had unit root. Hence, it wasfitoned that data for closing values of CNX Metaswnon stationary

and it could be used for Johansen Cointegratidn tes

Table 7: Results of Unit Root Test for Closing Vala of CNX Nifty

Null Hypothesis: NIFTY has a Unit Root
t-Statistic | Prob.*
Augmented Dickey-Fuller test statistic/ 0.6164918494

Test critical values 1% level -2.56727Q
5% level -1.941139
10% level -1.616487

*MacKinnon (1996) One-Sided p-Values

Augmented Dickey-Fuller Test Equation
Variable Coefficient| Std. Error |t-Statistic| Prob.
NIFTY(-1) 0.000211| 0.000342 0.616490.5377

Table 7 shows the results of Augmented Dickey-Fuliit root test for closing values of CNX Nifty &vel
without constant and trend. The coefficient of lggnifty was negative. But, its p-value was morantH.05.
This confirmed that unit root test model was vaiwt it was suitable to ascertain the stationafitthe data. The p-value
of Augmented Dickey-Fuller test was 0.8494 whichswmore than 0.05. It did not reject the null hygsik that CNX
Nifty closing price had unit root. Hence, it wasnfioned that data for closing values of CNX Metaswmon stationary

and it could be used for Johansen Cointegratidn tes

Impact Factor (JCC): 3.4458 Index Copernicus Value (ICV): 3.0
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Table 8: Results of Lag Selection Criteria for Clomg Value of Indices

Endogenous Variables: AUTO BANK ENERGY IT METAL NIF TY

Exogenous Variables: C

Lag] LogL LR FPE AIC sC HQ

0 |-43974.07 NA | 9.10e+30| 88.31339| 88.3429/88.32462
1 |-31891.74 23994.83|2.84e+204 64.12397*| 64.33076/64.20258%
2 |-31863.3356.07129] 2.89e+20] 64.13922 | 64.5232564.28521
3 |-31833.3758.78275 2.92e+20| 64.15135| 64.7126064.36471
4 |-31811.7342.19985| 3.01e+20| 64.18017 | 64.9186964.46092
5 [-31772.09 76.80938 2.99e+20| 64.17287 | 65.0886564.52099
6 |-31744.5(053.11994% 3.04e+20] 64.18977 | 65.2827764.60527
7 |-31725.92 35.56225| 3.15e+20] 64.22474 | 65.4949064.70762
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* indicates lag order selected by the criterion

Table 8 shows the results for lag length selectidteria to be used for Johansen Cointegrationttesheck the
long run association among the indices. Up to sdaga were taken to select the lags for Johanséntegpation test.
All the criteria, except sequential modified LR ttsgatistic criteria, namely, final prediction errd\kaike information
criterion, Schwarz information criterion and Hans@uinn information criterion suggested that one shguld be taken

for Johansen Cointegration test. However, the tegiilthe sequential modified LR test statisti¢eria were ignored.

Table 9: Results of Johansen Cointegration Test faClosing Values of Indices

Trend Assumption: Linear Deterministic Trend
Series: AUTO BANK ENERGY IT METAL NIFTY
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) |Eigenvalue| Statistic |Critical Value | Prob.**
None 0.034469] 89.71701 95.75364 0.1211
At most 1 0.027878  54.6048]L 69.81889 0.4357
At most 2 0.013619 26.3027p 47.85613 0.8793
At most 3 0.007326/ 12.5762p 29.79707 0.9100
At most 4 0.003910, 5.21614P 15.49471 0.7855
At most 5 0.001293  1.294908 3.84146¢ 0.2551
Trace test indicates no cointegration at the 08|
* denotes rejection of the hypothesis at the (08l
*MacKinnon-Haug-Michelis (1999) p-values |
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) |Eigenvalue| Statistic |Critical Value | Prob.**
None 0.034469 35.11220 40.07757 0.1632
At most 1 0.027878  28.30204 33.87687 0.1999
At most 2 0.013619 13.72650 27.58434 0.8410
At most 3 0.007326/ 7.360113 21.13162 0.9384
At most 4 0.003910, 3.92124p 14.2646( 0.8675
At most 5 0.001293 1.294908 3.84146¢ 0.2551
Max-eigenvalue test indicates no cointegratiotihat0.05 level
* denotes rejection of the hypothesis at the (08I
*MacKinnon-Haug-Michelis (1999) p-values |

Table 9 presents the results for Johansen Coirtegreest using one lag as suggested by lag lesgjtbction
criteria. The Trace statistics for none cointegratequation in the model was 0.1211 which was rtiome 0.05. Hence,
the null hypothesis that there was none cointegmagiquation in the model; was not rejected. Fuytther trace statistics
for at the most one or more than one but upto &emtegration equations were more than 0.05. Halsn the null
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hypothesis that there was at the most one or niane dne but up to five cointegration equationshim model; was not
rejected. Next, Max-eigenvalue statistics for naointegration model was 0.1632 which was again nibam 0.05.
Hence, the null hypothesis that there is none egnation equation in the model; was not rejectearther, the
Max-eigenvalue statistics for at the most one orentban one but up to five cointegration equatiase more than 0.05.
Here, also the null hypothesis that there is atnlest one or more than one but up to five cointidgmaequations in the
model; was not rejected. So, the results of botic@ rstatistics and Max-eigenvalue statistics ftvadeen Cointegration

test showed that the closing values of selecteidéisdvere not cointegrated.

Table 10: Results of Granger Causality Test for Clsing Values of Indices

Null Hypothesis: Obs | F-Statistic| Prob.

BANK does not Granger Cause AUTO 1003.69096 | 0.0258
AUTO does not Granger Cause BANK 0.52992 0.53888
ENERGY does not Granger Cause AUTO  1pQIL26685 | 0.282P
AUTO does not Granger Cause ENERGY 0.60437 0.5466
IT does not Granger Cause AUTO | 1000.23694 | 0.7891
AUTO does not Granger Cause IT 2.08031 0.1254
METAL does not Granger Cause AUTO |  1002.52921 | 0.080P
AUTO does not Granger Cause METAL 0.81326 0.4437
NIFTY does not Granger Cause AU [1001] 1.40931 | 0.244B
AUTO does not Granger Cause NIFTY 1.64822 0.1929
ENERGY does not Granger Cause BANK 100151001 | 0.2214
BANK does not Granger Cause ENERGY 2.65936 0.0705
IT does not Granger Cause BANK | 1000.22920 | 0.795P
BANK does not Granger Cause IT 1.10027 0.3332
METAL does not Granger Cause BANK |  1002.43468 | 0.088[L
BANK does not Granger Cause METAL 5.32024 0.0050
NIFTY does not Granger Cause BAI [1001] 0.93576 | 0.392p
BANK does not Granger Cause NIFTY 2.98844 0.0508
IT does not Granger Cause ENERGY | 1Dp00.24270 | 0.784p
ENERGY does not Granger Cause IT 2.11348 0.1214
METAL does not Granger Cause ENERGY¥001| 0.62290 | 0.5366
ENERGY does not Granger Cause METAL 0.16411 0.8487
NIFTY does not Granger Cause ENER [1001] 2.01598 | 0.133]
ENERGY does not Granger Cause NIFTY 2.30621 0.1002
METAL does not Granger Cause IT | 1008.25877 | 0.038B

IT does not Granger Cause METAL 0.82894 0.4368
NIFTY does not Granger Cause |1001] 1.57517 | 0.207b

IT does not Granger Cause NIFTY 1.04209 0.3531
NIFTY does not Granger Cause MET  [1001] 2.37047 | 0.094D
METAL does not Granger Cause NIFTY 3.73865 0.0p41

Table 10 presents the results of Granger Caugebtyof thirty hypotheses. From the above tableag confirmed
that there was one way Granger Causality betwe#awing pairs — CNX Bank and CNX Auto, CNX Bank and
CNX Metal, CNX Metal and CNX IT and in the last CNMetal and CNX Nifty. For rest of the hypotheses,@ranger

Causality was found.
CONCLUSIONS

The study concluded that there was no cointegragimong closing prices of CNX Auto, CNX Bank, CNX
Energy, CNX IT, CNX Metal, CNX IT and CNX Nifty. Fther, the Granger Causality was also not obseaneoing many

pairs of the above mentioned indices except a f&ws pvith one way causality.

Impact Factor (JCC): 3.4458 Index Copernicus Value (ICV): 3.0
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