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‘ Abstract

This stuely examines the stock market intezration amongst BRICS nations and for the period of 19 yean
data. The main aine of this study is (o check the natral associations benveen the stock markets for
»(v/c('/('(/ nations, (o fiud integration among stock markets Vand 1o find onr the cansal relationshiy
Descriptive statistics reveals dhat. all the variables are modgrately skewed and fpur variables data s
are Plary kietosis and Clina's data set are Leptokurtosis. The stationary chieck is doue throu:l,
Augmented Dickev Fuller Test for calculation of mudiiple rderession analvsis. In nailtiple regression:
dnalysis China and Russia stock marcket does not affects (o Indian stock market where as Brazil and
Sonth Africa does affects. With the help of Jolansen tests of hrace and Maxinuwm Eigen value test foind
IVI(I/ all the sclected variables are co-integrated. Further, with co-intceration VEECM adopred 1o checl

lkeywords: BRICS, Co-integration, Multiple regressions antl Granger cansality.
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1.l INTRODUCTION

Infestor will have alwavs dilemma for selecting better
stocks to mvest. Prior (o this it s also important for them
tolknow about different factors such as Feonomic factor.
Palitical factor and International factors and so on
Iurther to this different stock analysis wechniques such as
Igchnical and Fundamental analysis. Based on investor's
point ol view this rescarch is focused on. how BRICS
nation’s stock market are integrated. correlated and casing
cach other and helps the investors to take decision on

théir investment pattern. The better financial system of

the country leads to strong growth for the stock market.
Stock market plavs a role of engine. the
debelopment of the nations.

major

BRICS brings together five major emerging cconomies,

comprising 43% of the world population. having 30% of

thq world GDP and 17% share m the world trade. The
BRICS are the world's leading emerging economices.
Especially in the last  decade. they have  been
characterized by rapid — cconomic  growth  and
anJu.xlrialimlion. Their role in world affairs is thus
changing from that of developing counuies who are
rec“ipienl.\ of aid to (again) significant donors of funds.

2 \ LITERATURE REVIEW

A |group of studies prevalent, which emphasized that
integration between Indian economy and other major
Global economies., has increaged with the passage of time.
Kumar (2017)' Researchers in his manuscript entitled-
“Stock Market Movement of BRICS countries:  An

T

Lmpirical Analysis™ have made an ceffort to examine th
stock markers movements and co-mtegration for BRI¢
nations | he sampling frame used for the same five is T
countries Tor a period of 13 vears: The rescarch findu-
reveal that, there is Tincar symatnie relationship aniom
vartous sfock markets. Though the finding ol the study
a signilicant. it
analysis!|

fatled 10 focus  on mubti-regression

Swetadrijet al (oI examunes and considered Tndiin
stock market and the established stock markets nameh

Australia, Canada. France. Germany. India, UK and U A
It shows that there is Tow correlation between Indian il
France stock market that indicates the possible gains from
international - markets. The auwthor finds the causali:
based on VI CM.

Bhunia and Yaman (2017)'" mvestigated whether there

any causdl relationship between Asian stock markets and
US stock market based on daily stock price indice.
between January 1991 and March 2016 using unit roat
test. VIEECM and co-integration analysis. They confirmed
that there s an assoctation and fTurther identified which
has a negative correlation with the US market. indicatiig:
opportunitics for diversification by investors®. '

Patel (2017)" has examined the Co-movement ot the 1
selected stock markets and have also tried to (e
relationship of long & short between 14 stock exchanee
viz. BSE | Sensex. HangSeng. MXX, FTSE-100, Nikk
NASDAQ, JKSE. BVSP. KSE, KSE- Korea stock
exchangel RTS. SSE. SSMI and TSEC. IF'ound that. the
return of BSE is depending on BVSP. FTSE-100 & MX\~
only. BVSP depends only on BSE. FTSE-100. Hang Sciy
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and KSE dnly. The analysis of dependeney can help m
taking the mvestment in a better wav*,

L. RESEARCH METHODOLOGY

*  Type of Research: Descriptive rescarch used for the
study. with the characteristics of prices or index value
of selected toreign and Indian indices.

. ’\Ielhod of sampling:Sampling techmque tollowed is
Convenience Sampling. Sample units chosen are two
Indian Stock Markets and 4 major global stock
markets which are associated with BRICS.

»  Sample Size: The study coverssix major foreign stock
market and for a period of 19 years i.c.. from January
2000 torlunum"\f 2019.

[Fablel: Ranks of Global Indices Based on
their Market Capitalization

Stock  $4.27 trilhon

Shangha China

% _ Exchange
National Stock \2.27 tillion India
Fxchange
Bombay Stock  $1.66 trillion India
Lxchange
| BOVESPA Stock  S837 billion Bravil
1‘ ST N H A I
MOIX $175.63 Russia
| billion
0 TALSH $995.12 South
bithon Africa

(\ourcc Slo«l\s To_Trade/Wiki_Stock_exchanges)

Reseattch Technique: Different rescarch techniques
used for the study are:

Descriptive Statistics. Jarque-Bera test. Unit Root
Test, - Multiple-Regression Analysis.  Granger
Causality Test. Co-lntegration and  Vector  Error
Correction Model (VECM)

3.1 Objectives

= To asbess the Interdependence of foreign  stock
markets and their impact on Indian stock exchange.

*  To find out the relationship among major selected
markets.

= Totestthe selected stock market associations.

3.2 Scope bf The Study

fhe present study  will help us to analyze the
mterdependence that exists between the six major foreign
stock markets with special reference to India on the basis
of monthly indices values. The scope is restricted to only
selected six nation stock market and selected only one
index from each country except India.

4. RESULTS, ANALYSIS AND DISCUSSION
Table 2 stock market identifies that. all the variables are

moderatcly skewed since the values are between -1 to -0.5
and 0.5 to |,

Four variables data set are Platy kurtosis and China’s data
set are Leptokurtosis. With the help of Jarque Bera Test
identified the data set are normally distributed expect
Brazil.

Table 2: Descriptive Statistics

BRAZ INDIA [RUSSI [INDIA [SOUTH_A
1L ICHINANSE A BSE |FRICA
49709425124 [5386.0 [ 1389.6 | 17794,
Mean |70 10 16 x4 17 3281422
333521 72,9 15253.8 | 1456.3] 1 7496.
Median |00 10 )) 55 DY 30708.62
Maximu| 97394159547 [ 11680, | 25211 | 38645,
b (0) 65 50 00 (17 39772.83 |
Minimu | 8623.00 1060.7 [934.05 | 281.81 | 2949 3
m )0 Bh )0 00 () 7510.400
Std. 19402 {92431 {2837.0 | 561,50 [Q324.8 ,
Dev. 70) )3 )8 55 84 15895.05 |
1
Skwenes{0.3651 07517 10.2740 10.32269[ 0.2130
5 12 2 o | 52 0064538 J
2.5845] 319652 [ 2.2003 [ 2.3617 [ 2.2110
Kurtosisyd4 32 63 Hd (12 1.736539
Jarque- |5 88190 26.602 | 78318 [6.8657 |6.7725
Bera 25 h3 82 3 26 1344162
Probabi [ 0.0528 0:0000 | 0.0199 [0.0322 [0.033%
lity I3 P pose iogRe s figRs - E00) 2e6v |
Observa ‘
klons 200 200 200 200 200 | 200

Sources: Computed by authors. and values are cxprossed
in nominal terms

* Accept the null hvpothesi.,

*¥* Reject the nu/l5/7_\'/)()//1«.&1’\_

4.1 Unit Root Test

Table 4; ADF Test resubs for all sebcted Stock Exchanges at Level and at 1* Difference
il Levd . FisDiffrace

"D” ‘P\m B ‘fh B

Act:pteng 60 <005 | RaenedBy

|
Al (8277
TOANE (16 047 Aoty | 54938 | O Rl

Stock Exchanges .

| |BRAZIL 2.]911 50.110.

e

U0 | R By

) | e szsz 0

s (0ot Acedt o6 | <O Rt

s TromBsE (175 0t ety | 501 (<00 | Rty

=t ! L

| |SOUTBARRICA (037 (0389 Aty 1595 <O Rt
ASouxcrs Computed by athors, and eues e exprssed n;minal mm:l

With the help of table 4 identified that. all the selected
stock exchanges will become stationary at first difference
and critical values are less than ADF test statistics at 3%
level of significance.
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| Graph 1: Indices value at Level and at Log Return
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Multiple Regression Analysis:

I, = There is no significant impact between BRICS
[ Nation’s (foreign) stoek exchange to Indian Stock

Exchange.

+szle 5: Multiple Regression Amalysis of NSE India and Other four BRICS Countrie:

exchange to Indian Stock Exchanges. But remaining two

variables it rejects null that is for Brazil and South Africa
nations.

Table 6: Multiple Regression Aualysis of BSE India and Other four BRICS Countrims

Dependent Variable LRNIFTY Depemdent Vasable: LRSENSEX ,
Method: Least Squares il ethod: Least Squares |
Date: 02'18/19 Time 1616 Date: 02/18/19 Tmme: 16.18
| e (afoncd: 3128 e (adjsted) 31 228 I
1 servations: er adj ! 1y 5
Varisble Colfia]] Silioell sheimd W | |reup dieundes D dhaafusines L
C 0320082 0374653 0854342 - Varizble Codficiat]  Std Emof _t-Statisi] b
3 8y 3! i C 0367152 036320 -1010877] 03133
LRCHINA 0.0062 ! o.o-tszs(I 0.130308 8965 - 338000 20 .
LRRUSSIA ‘ 4.009593 0.0532 0180140 0_.857 LRCHINA 0.02004 0.04678 0428522 0
W RN+ SIPATL BR *’Lﬁ LRRUSSIA 200500 00165 00832 0933
s 18 Mean dependent var 1.22443) / § M _ 0 Eas o
Adjusted R-sq SD. dependent yar 6.580689 Meandependent yar | -1.260673
| SE.of regesson 6131029 Adusted Rsquared 040096]_SD_ dependent yar 6415567
pumsared ez , S BE.ofmgesim 496825 _Alaike info criteion 6068942
FO:‘MC = . Sum ﬂcdmdd 4163923 Schwarz aiterion 6.151979
e Log ikeihood 5958257 Hanpay-Quinn g 6102552
Sources. Computed by authors, and vahues are expressed in nominal terms v F-ﬂatisl:k 3387379 ' 0903
M@J £.000000

The table 5 and 6 shown above reveals that. considering
INSE and BSE as dependent variables and remaining four
Inations of the BRICS are independent variables. Based on
the result the coefficient are negatives and Durbin Watson
istat value is more than 2 which indicates the model
fitness. Also the test reveals that. it accept the null
hypothesis in the case »f China and Russia since the
Iprobability value is less than 0.05 ielhere 18 no

lsignificant impact between BRICS Nation's
|

stock
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Sources. Computed by authors, and values are expressed in nominal terms

4.2 Grianger Causality Test

The table 7 which resulted to be considered the number of
lags to take for Cause and effect test to run and majority
of the methods suggest to consider 2 lag structure.




+Teble 7 Selection of VAR Lag Order

VAR Lag Order Selection Criteria 1) ]
[Eadogenous variables: BRAZIL CHINA SOUTH AFRICA RUSSIA INFIA Ns!!
INDIA BSE
}.\mgmous variables C
Date 021819 Time 163§
Sample 1 230

| Lag | Lot [ LR FPE | Al s HQ
0 9873922 NA L2 00ets7 10‘91‘84 1030176 ‘ 102 9571 ‘
U [-$421370 | 2799187 | 781eri0 | 16011 | 8E87269% | 8844871
. 8337648 | 1361068 | 4 16e-30° ”66300“ 88 98636 | 88 19897
3 8312460 | 45 39185 S M0 87 17562 | 89 70976 88 55896
4 [ 8273682 6743641 | S21erd0 | 87 74669 v 2029161 | 8877740
S | 8233479] 6407067 | S13¢+30 | 8771374 | 9087944 | 89.00182
6 | 8199965 | 734020 | S2en30 | 877880 | 9149508 | 8925435 |
7 | 8172560 | 4253495 | 581e+30 | 87.81833 | 92.19559 | 8959115
8 | 8128651 | 6540523° 548¢+30 | 8773599 | 9272399 | 8973615 |

* indicates lag order selected by the criterion
LR sequential modified LR test statistic (cach test at 3% fevel)
FPE: Final prediction emor
AIC Akaike information citerion

SC: Sehwarz information criterion

BRICS COUNTRIES STOCK M.\RKICi‘T MOVEMENTS:
AN EMPIRICAL ANALYSIS

~_Table9: Vector Error Correction Estimates
Dependent Variable: D(INDIA NSE)

Method: l.cu#l Squares (Gauss-Newton ' Marquardt steps)
Date: 03/19/19 Time: 22:47
Sample (udjﬁsrcd): 33 229

Included observations: 197 after adjustments
DINDIA _NSE) = C(1)*( INDIA NSE(-1) -
0.5420628321 32*INDIA BSE(-1)
+0.027902910587 1 *"BRAZIL(-1) -
D.0062489233 1 75*CHINA(-1) +

0.0910980152224*SOUTH_AFRICA(-1) +
6867786391 56*RUSSIA(

-15-910.415663229 ) + C(2)*D(INDIA_ NSE(-1)) +
C(3)*DUINDIA NSE(

-2)) + C(4)*D(INDIA BSE(-1)) ¥ C(5)*D(INDIA BSE(-
2) + C(6) |

- 1 he above test done based on 2 lag length criteria. The
| Johansen test of both the methods of test has been
" tonsidered. The results found that. values are less than
' enitical values and should fail to reject Ho and stock
‘markets are co-integrated. Based on the result and has
long run association it can be further test with VECM.

HQ. Hanpan Quinn information aitesion *D(BRAZIL(-1)) + C(T)*D(BRAZIL(-2)) ¢
T CE)*D(CHINA(-1)) + C(9)
Table 8: Summary result of Granger Causality Test *DCHINA(-2)) + COHO*D(SOUTH_AFRICA(-1)) +
Pairvise Granger Causalty Tews o
Sampie 1230 20d Lags 2 g Y — TR
Nall ypohesis Obs F-Sa P-Vihe Deckion D(SOlI!'l‘H AFRICA(-2)) + C(12)*D(RUSSIA(-1)) +
INDIA_NSE does not Granger Cause INDIA_BSE 0355761 063¥ | Faledtorgea CU3P*FDRUSSIA(
TNDIA_BSE does not Granger Cause INDIA N 27 TOBT6 041% | Faledbrgea 2) + CLId)
BRAZIL doesnot Granger Canse NDIA_BSE 02370 0797 | Failed et =)+t
cr':g(: Bﬁr&%&?&l = 35904‘5,2 22532 hﬁ;;d ‘oefficientStd. Error _t-Statistic [Prob.
m - :
Dot kg L A ot R IRt (1) ).121356_[0.053906 [2.251245 00256
%ﬁ;’éﬁ“ﬁﬁ&%ﬁ‘ﬂ?ﬁﬁ ¥ Lom om :‘t::;:: €(2) F0.498632 10.541704 |-0.920488 [0.3585
’-‘g:—r”%:‘z““;ﬁ:mg ¥ 5001 | Taees C3) -0.410517 0.543647 10.755116 [0.4511
"BRAZIL oes ot Granger Cavss INDIA_NSE 05H1 0641 | Faledihrjed ' ’ : : = —=
%{‘A}ii““““’:”“;;;‘:g‘ rad oo Hele | ) 0157531 10.166089 0.948475 103441
20t Granger Cause v ; DAW OET | s |
INDIA NSE does 00t ranger Cae CHINA P 1gss  own| Revma | (0(5) | 1090266 10.166610 10.541778  0.5886
SOUTH_AFRICA does o Granger Case INDIA NSE |\~ 2418 00918 | Falled o reea
INDIA_ NSE does not Granger Cause SOUTH AFRICA © 116552 03130 | Failed tyreect C(6) 0.004114 0.007875 10.522405 10.6020
RUSSIA ocs ool Granger Cause INDIA_NSE b7 D05 JEW0]|  Reewmd
'INDIA_ NSE does pot Granger Care RUSSIA SOOI 00983 | Faledtormes | (7Y | F0.005166 10.007250  |-0.712568 [0.4770
CHINA docs not Granger Cause BRAZIL W8 3EM|  Reoed
BRAZIL oes not Granger Cause CHINA Y Tt Failed 1> reject C(8) 1.3360644 (0.083475 K.032872 [0.0001
SOUTH_AFRICA docs not Granger Cause BRAZIL L, 06475 0575 | Failed
_B_mznﬁw&g«mﬁum:;mm W b F:E,E:'g C(9) L0.016192 0088042 10.183910 }0.8543
RUSSIA does not Graoger Cause BRAZIL 7 Sl SEl jeced 3 ' 25 k) 5587
| BRAZIL Boes ot Granger Cause RUSSIA = TI®I6s 00M7 | Faedbrgea C(10) F0.011736 10.020033  |0.585825 [).558
s s et e e e cauy oLl biosoed? hi0idoes 1591936 113
KUSSIA does not Granger Cause CHINA o LI462 02958 | Faledorgect <
| R o g ISSh | 7 i 6 T (CUI2) | 1268871 10.225921 [5.616426 100000
e e — w2y by h.g:;w C(13) ‘ -0.440140 [0.274743 F1.602006 10.1109
) | Cﬁm anse » E Y
(e CIMpU AP A A 00N Eeht oy NN C(14) 39.42305 [19.86409 [1.984639 [0.0487
_. - R-squared ).314808 Mcan dependent var 49.84949
[ Hypothesized | Elg Trable ozcg:;““:{%xftwncmm Remark i ged £
y L race [1] marks e 3 Nt Vi
gl-b" Vale | Statistics | Valest Eiges | ValeatS squared ).266133 i.{)._;]cpe?dun\ar 311.4347
| ofCo 5% Statistics | (p-value) Akaike info
% Bugriting (prale) S.E. of regression [266.7937 eriterion 14.07924
|  equatipas , Bisanes -
None 0.133 | 7082 | 95.750.695) | 28.01 | 4008(0.561) Accepted Sum squared resid |13025734 | Schwarz criterion  |14.31257
| Atmo#1 | 0081 | 4281 | 69BX0893) | 1671 | 33880932) Accepted Hannan-Quinn
Atmos2 | 0071 | 2609 | 47.86(0.886) | 1441 | 27580.793) Accepted e 8 4
Log likelihood -1372.805 feriter. 14.17369
Atmog3 | 0045 1168 | 20.80(0942) | 9157 | 21130819) Accepted
| Atmostd4 | 0012 2520 | 154%0984)| 2320 | 1426(0.981) Accepted AN in-Watsonstat I 981516
statistic | 6.467574 Durbin-Watson stat |1.9815
Atmost5 | 0001 | 0200 | 3840654) | 0200 | 3841(0.654) Acoepted
o Compied b author:. and valies ave Goresied m somnal rob(E-statistic) __0.000000
|

The table identifies that, is there any long run or short run
causality from BRICS stock exchanges. Since C1 is not
negative but significant which indicates here is no long
run sausality and R squared 0.3148 is less than Durbin-
Watson stat values 1.9815 also indicates that the model
fitness.
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Table 10: Results of VECM
Wald Test SRS ¥ ]
Equation: Untitled
Faatic | | Probaby B
CEEC(E0 | 0354411 | 0708822 1 07016 | There is no short run causality exist
from Brazil to India
C(8}=CO)0 |8.140401 | 16.28080 | 0.0003 | There is a short run causality exist from
China 1o India
COORC(I1 | 1864391 | 3.729181 | 0.1550 There Is no short rum causality exist
from South Africa to India /
CO2RC(13)0 [ 1734770 | 3469341 | <0.05 Short run causality exist from Russia to
India
5. CONCLUSION In
wi
This study has tried 1o investigate the natural association 5
between the stock exchanges from selected major stock . a -
exchanges from BRICS nations. In the process of 1 o
investigation identified that. the errors are not normally in
distributed. ADF test finds that. selected data is non- th
stationary, it is also found that, there is association among d
the selected stocks and multiple regressions reveals that, p
Indian stock market is depending on Brazil and South 5
Africa stock markets. Investor’s point of view it is also he
important for them to see the international markets which @!
will have impact on Indian stock market. S
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