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results show that there is no long run association Nifty and rest of the Stock exchanges; further, bpT"l/ppn l 

Indian Stock market is not caused by the BRICS market. results and the outcomes can be used to 
analysis for better investment and speculative purposes5

, 

III. RESEARCH METHODOLOGY 
• 	 Type of Research: Descriptive research used for the st : with the characteristics of prices or index va 

of selected foreign and Indian indic(!S. 

• 	 Method of sampling:Sampling tedmique followed is Convenience Sampling. Sample units 
Indian Stock Market and 5 major global stock markets. 

• 	 Sample Size: The study covers 5 maj or foreign stock market and for a period of 5 years i.c.. t1'om 
20 I 3 to March 20 I 8. I 

T a . ble- 1: R anks 0 fib:~ 0 aI'm{rIces basec~ on th'elr market capita IzatlOn . r 
Ranking Stock ExcIJlanges Market Capitalizaltiou Country 

1 New York Stock Exchange (NYSE) US$19.6 trilliol). US 
2 NASDAQ $8.13 trillion US 

$3.6 I trillion 3 London Stock Exc hange Group UK & Italy 

$5 . 12 trillion Japan4 Japan Excha nge Group Inc . 
1-.- - .- --- 

$4.27 trillionShanghai Stock Exchange China5 
$3.l7 trillionHong Kong Stock !::.xchange6 China 

7 Euronext 9l3AlJ trillion Eurol')enn Union 
-

Shenzhen Stock Exc hange $3.24 trillion8 China 
$ I .66 trillion11 Bombay Stock Exchange India 

Source: Stocks To Traele/Wlki Stock exchan!!es 

• 	 Research Technique: The following econometrics tools II' re used [or analyz ing the Co-int egration bet 
Indian Stock Market and Major Foreign Stock market s. 

Table-2: Diffi.'I·ent n 'scan:h tech . lit'S IIsed lor the stud 
SI. No 

1 

2 

Statistic/Kconomct.-ic Tools 

Descriptive Statistics 

,Jarquc-Bera test 

Purpose 

To describe the nCll ll lT or data set. 

To te::; t ther stoc k indices of the various countries 
individually rollm-\ the normal probability distribution anel 

3 

4 

5 

6 

Unit Root Test: Augmented 
Dicke)' Fuller Test 

Multiple-Regression 
Analysis 

Granger Causality Test 

Co-Integration: 

(ioolim:ss or [it. (Norma lit y Test) 

The sd ec tcd data will be tested for the stat ionary. 

When t is more than single independent va riab le, the 
regressio n is med as multipk' regression scrutiny, used to 

check inter-dependency. 

['0 establish whether in the long rllnlhe variables uncler stuely 
\·\«)ldd move in the sam e direction or no\. 

This test is (0 be done to check whet her there is a long ter m 
relat ionship c.x ists. causecl by BSr: Sensex & selected global 

7 Vector Error Correction 
Model (VECM) 

equ it y markets. 

To i cgrate thc multi va ri ate time series data 

IV. OBJECTIVES 
• 	 To tind whether the major foreign stock markets and Indian Stock Market are integrated. 

• 	 To find Ollt the causal relationship among major selected equity markets. 

• 	 To assess the Interdependence of foreign stoc k markets alld their impact on I nd ian stock exchange. 
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E OF THE STUDY 
1'1"ent study will help us to analyze the interdependence that exists between the 5 majon foreign stock 

with special reference to India Oil the basis of 5 year Monthly prices of these indices. The dependency 
II h market to other markets can be studied which will help in taking the investment in a betteli way. 

I hI' "olllputed p-value of all the 6 indices is greater than 0.05 or 5% and thus herc nlill hypothesis is accepted. 
1\1 I1le it can be said that the residualfollows normal distribuf n and can be Llsed for further study . Here. it was 
I" !"nund that Skewness of distribution is a greater than 0.00. lit is also clear that Stock index of India (Sensex) 

tH')!,atively skewed, while all indices of US (NASDAQ), U/< (LSE), Japan (Nikkei). China (Shanghai) and 
I II llpe (ENX) are positively skewed. Kurtosis is a measure otl peakness and the fat tailsthat associate with less 
" It"ity in the middle; a normal distribution has kurtosis equals to 3.0 or excess.Therefore Sensex. NASDAQ. 

11 .lIlghai. Nikkei, LSE and ENX indices follow platykllrtic distribution. 

l·t :lge of Major One Month Rises and full of Selected StocR Markets: The Shanghai has uppermost average 
f) f 20.57% and average fall of 22.65%. The next one is LSE with a ri se and fi lii or 17.72% il nd -9 .84%. 

positiv~ difference in rise & fall is foul~d in SENSEX (2.66'Vc,). Nikkei (0 . 12'%). and 
,\SI)AQ (1 .52% ) and ENX (0.85). The n ~gative difference in rise & fall is found in Shanghai (-2.0gr~;,). 

I N IT ROOT TEST 

II" Data has Unit Root (Non-Stationary). 

II, Data does not ha ve Unit Root (Stationary). 

Table-4: ADF Test results for all selected Stock Exchanges at Level and at I" Difference 
U,'cI First Difference 

SI. Stock 
No Exchanges ADFT-

P-Value Hypoth sis 
ADFT-

P-Value l'lypothtsis 
Statistic Stlltistic 

I BS E -SENSEX 0.71353 0.8352 Rejected HtJ 8.234457 O.()OO Accept ed 11 0 

2 NASDAQ 0.147296 0.9668 Rejectedl Ho 8.834113 0.000 Accepted 11 0 

3 i LSE 0.467764 0.9842 Rejected' l-I o I 9.199742 0.000 Acc cptt: t1 11 0 

4 NIKK EI 1.064281 0. 7244 Rejected Ho 7. 189 7 11 0.000 Accepted II " 
5 i

i 
SHANGHAI 2.092536 0.2484 Rej ected 1-1 0 5.556536 0.000 Accepted II., 

6 ENX 1.567058 0.4931 Rejected lHo 8.585373 0 .000 Accepted Ho 

Source: Author !; Calculation by uSlllg EVlews, ADF Test 

1\11 the selected stock index of the world has a unit root (applieo ADF test). As the p-values of all the selected 
lock exchanges is greater than 5% we accept Null Hypothesis \ind conclude that the data are non-stationary at 

1 'vel. The graph 2 shows the at level ind ices value and at Iso difference the indices value, that also help to 
~ Iillerentiate the Nos- Stationary and Stationary data set. 
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MULTIPLE REGRESSION ANALYSIS 
~" ~ There. is no signiticant i,mpact bt:lWee~l Glohal Stock l ~xchanges to Indian Stock Market ."1 = There i.s 
slgl1lficant Impact between Global Stock Exchanges to Indian Stock Market Table 5: Multiple 
Analysis 

II 

Dependent Variable: RSENS EX 1 
Method: Least Squares I I I 
Date: 0 I / I 0/ 19 Time: l:'i S") I 
Sample (adjusted): 2013 M04 20 IllM04 \ r I 
Included ohservations: 61 after adjustments 

Variahlc Coefficicn I SId. Error I-Slatistic Prob. 
e -0.286086 0.464675 -O.615G68 0.5407 

RENX 0.167010 Oj 65692 1.007955 0..3179 
RLSE -0 .061974 n. i03098 -0.60 I I 10 0.5502 

RNASDAQ 0.510207 0. 197295 2.586016 0,0124 
RNIKKEI 0.105110 0.135494 0.775755 0.4412 

RSI-IANGHAI ·O.()62912 O.Q68876 -0.913413 0,]6';0 

R-squared 0.328372 Mean dependent var. -0.9 73';87 

Adjusted R-squared 0.267314 ..I S.D. dependent var. 3.817357 
S. E. of regression :1 .267545 !\kaike info criterion 5.2,99136 
Sum squared resid 587.2268 I Schwarz criterion 5.506763 

Log likelihood -155.6236 Hnnnan-Quinn niter. 5.380507 
F-statistic :)]78104 Durbin-Wat son stat 2.112173 

Prober -statistic) 0.000427 
Source: Author's Calculation by uSlI1g Eviews 

The coefticient is negative and Durbin Watson stat value is more than 2 which indicates the model fitness. 
the stock market indices except for NASDAQ accept the null hypothesis. [n case of NASDAQ the t-Statics 
result is significant which indicates that there is a possibility of NASDAQ stock market willi influence the 
Indian stock market. And also it can be seen that. the Durbin lwatson statistic is 2.11 which is above 2it means 
that there is no serial correlation in the model. 

I 
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Nf;J<:R CAUSALITY TEST 

, ..TabJe-6' SeJectio n of V AR Lag Order I 

\1< Lag Order Selection Criteria 
,I\.~enous variables: SENSEX ENX LSE NASDAQ NIKKEI SHANGHAI 
llg,llIlOUS variables: C I 
III': : 011I41l 9 Time: 10:04 I 
IIlple: 2013M04 2018M05 I ,
Ilided observations: 57 I 

iJ,.~g LogL FPE LR AIC SC HQ 
-2499.626 6.12e+30 87.91669 88.13175 88.00027 

I 
0 NA 

80.13152-2241.748 452.4164 2.56e+27 81.63693* 80.71658* 
2 -2201.072 79.96742* 82.763182.27e+27* 81.0539562.79936~ 

:I -2179.923 28.19765 4.26e+27 80.48854 84.57464 82.07654 
85.']7277 4 -2141.295 43.37208 4.86e+27 80.39632 82.48579 

40.5620:;5 -2096.833 5.43e+27 80.09940 86.76620 82 .69034 
I1dicates lag order selected b~ the criterion 
: sequential modified LR test statistic (each test at 5% level) 
E: Final ~rediction error I 
(': Akaike information criterion I 
: Schwarz information critetion I 

): Hannan-Quinn information criterion t'. 

. / 

I
III 

Source: Authors Calculation by uSlI1g EVlews 


Table-7' Summary result of Granaer Causality between selected alohaJ stoci{ exch'lD(Jcs
' Ij.,"I:! I:! 

'\ I '-' Granger Causalityl£3lock Exogeneity Wald Tests 
I 1.ll e: 02114/19 Time: 10:09 I I 
~" 11lele: 2013M04 2018M05 l 1 

IJ,,' luded observations: 59 I 
I Iq.cndent variable: D(SENSEX) J ..

Excluded 
D(ENX) 

Chi-sq 
0.259105 

I , df 
2 

Prob. 
0.8785 

..

1-' 

1= 

Ip 

D(LSE) 
D(NASDAQ) 
D(NIKKEI) 

1.3%526 
1.305562 
0.28801 J 

! 
I 
I 

2 
2 
2 

0.4974 
0.5206 
0.8()5<! 

1-, 
D(SHANGHAI) 

All 
5. 212167 
7.98,l905 

I 2 
10 

0.0738 
0.63OJ 

Source: Author's Ca lculation \)y using Cv iews 

IH llinary of the VEC Granger Causality or Block Exogenity Wald Test results helps us to understand th e 
i IIlIdilion of each stock exchange individually. It is performed among all pairsof' selected stock markets to 

1\ 1I'II11ine direction of causality. result of null hypotheses wliich arc accepted at so;.) level of' signif'icancefor 
111 011. 111 market arc reported ill table 6. 

I \\L'/,III. thi s study has found no unidircctiona [ and all bi-c1irectional Granger causality effect in between the 
I I 'clecl stock markets. 

, OI NTEGRATION TEST 

T 1I blc 7 R : eSll Itso f CIT t0 nh;gratlon es 
J)ate: 01113/19 Time: 16:18 I I 
Sample (adjusted): 20 13M06 2018M05 I I 

Included observations: 60 after adjustlTlents I I 
Irend assuITIEtion: Linear determini stic trend I , 
Series: SENSEX ENX LSE NASDAQ NIKKEI SHANGHAI 
Lags interval (in first differences): 1 to I 
l Jnrestricted Cointegration Rank Test (Trace) J 
Hypothesized I Irrace I(l. () 5 

28 
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Source: Author's Calculation by using Ev iews 

Johansen Test of cointegration presents the Trace and MkxiJ11uJ11 Eigenvalue performed to dctcnniIlc the 
of integration, in this trace indicates that should reject null hypothesis that of none and accept null for Trace· 
Maximum Eigenvalue for both at most one cointegratil'lg or error since p-vaille is greater than 0.05 . 
indicates that , selected six variables are have long run r~lationship. Since the ent·irevariahle i. cointegrated t 

further VECM can he run. 

VECTOR ERROR CORH.ECTION MODEL (VECM)I 

Tablc-7: Results of VECTOR ERRQR CORRECTION ESTIMATVS 
Vector Error Correction Estimates 
Datc: 01l14/19 Tillle: 16:34 

Sample (adjusteu): 2013M07 2018M05 
Included observations: 59 after adjustments 
Standard errors in ( ) & t-statistirs in 

CointegratingEq: CointEq 1 
SENS EX( -I) 1.000000 

ENX(-I) 

LS E(- I) 3.170676 
( 1.43326) 
[ 2.21220] 

NA'DAQ(-Il -7.619295 
( 1.54547) 
r-4.93009] 

NIKK EI(-I) -0.178707 
(0.41243) 
[-0.43330[ 

SHANGHAI(-I) -4.391319 
(0.94372) 
[-4.653 J9] 

C -11983.95 
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Schwarz criteriOIl 

. t il II ' 111111 11 • ( ,d,liI:lli ,11 hy IIsing Eviews 

T 'IIII.· R~,,,"It~ IIfVFCM 
Dependent Variable: D(SENSEX) 
Method: Least Squares (Gauss-Newtoll / I\tll '111:11 .II • 1 '1") • 

Date: 02113/] 9 Time: 16:46 
_I 

Sample (adjusted): 20 13M07 2018M05 l 
Included observations: 59 after adjustments 
D(SENSEX) = C(I )*( SENSEX(-I) + 35.19541140J *LNX{-I ) f 
3.17067557691 *LSE( -I) - 7.61 929502798*NASDA()( -I) • I 
~ . 17870741 1981 *NIKKEI(-12 - 4.3913192973 I *SHANQ IIAI( - l) 
11983.9538319) + C(2)*D(SENSEX(-I» + C(3)*D(SENSEX(-1)) + q /\) 
*O(ENX( -I» + q5)*O(ENX(-2)) + q6)*D(LSE(-I» + C(7)*D(I.SE( -2» + . 
C(8)*O(NASDAQ(-I» + C(9)*D(NASDAQ( -2» + C( IO~*D(NIKKEI( -I) + 
K:( II )*O(NIKKEI(-2» + q I 2)*D(SHANGHAI(-I» + q l 3)*D(SHANGHAI( 

2» + C( 14) 
Coefficient Std. Error t-Statistic Prob. 

C( I) -0054439 O.()183 
C(2) 

0.115028 -0.473263 
0.159285 0.223448 0.712848 0.4796 

C(3) C.029 165 0.239879 0.12 I58 1 0.9038 
q4) -0.616834 7.:l'49948 -0 .083924 0.9335 
q5) 3.293499 6.611688 0.498 133 0.6208 
q6) -(1.620448 1.41464 I 7 -0.428955 0.6700 
q7) -1.640570 0.2541 
C(8) 

1.420085 -1.155262 
(j) .2626 

C(9) 
-2.238394 1.973234 -1.134379 
-('. 570098 1.682 I96 -0 .33 890 I 0.7363 

C( 10) 0.8551-

CC II) 
-C.050532 0.27521 I -0 .110610 
-0. 138874 0.274706 -0.505536 0.6156 

C(12) I 802048 0.789474 2.282593 0.0272 
C( 13) -0.582780 0.864423 -0.674 184 0.5036 
qI4) 179.3205 2.818709 0.0071 

R-squarcd 
505.4524 

269.0419 
Adjusted R-squarcd 

0.175232 Mea n dependent var 
1041.606 S.D. dependent var-0.063035 
16.99974 

Slim squared resid 
J\ka ike in!'o criterion 1073.933S.E. of regression 

Schwarz cr iterion 17.49272 
Log likelihood 

51899916 
Hannan-Quinn criter. 17.19218 

F -statistic 
-487.4924 

1.966988 
Prob(F -statistic) 

0.735444 Durbin- V-/a tsOIl stat 
0.719417 

Source: I. uthor' Calculation h) uSing r:v ie\V~ 

T he C( I) is coefficient of long run cointegreted Illodel with Sen~ex as the dependent variable while C(2) I 
C( I J) are short run coefficients. Among a II C( 12) is speed 01 adj ustlllcnt towards long run equ i I;ibrium whi 
is significant and C(14) is constant valut:. This indicates tha \Vorld stock market has long. run influence 
Indian stock market. 

CONCLUSION 
This study has tried to investigate the interrela ti onsh ip. Inkrclependencies and causal relationsh ips am 
Indian stock market and the selected major stock exchanges 011the world. The Jarquc-Bera test has pointed 
normality if indices data series. Thus the ADF test conducted \points out that all the data sets are stat ionary 
first difference. Descriptive statistics reveals that BSE-Sen. ex is the quite uncertain market ,vi th high level 
market return amongst all the developed s',;ock market s as their standard deviation is higher.It is ident ified t 
there is long run relationship among six stock exchanges. Ther exists long-run relationship among the val" 
with -0.05444 as the speed of adjustment towards equilibrium. Selected s ix variables are all are trend and 
stationary but are co-integrated with at-most one co-intcgr, ting equation. Bidirectional or Unidirecti 
causality are not exists among the variables. 
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