FINANCE INDIA

© Indian Institute of Finance
Vol. XXXV No. 2, June 2021
Pages —563 - 576

Are Indian and Chinese Stock Markets
Interlinked? An Application of
Cointegration and Causality Approaches’

HIMANSHU GOEL*
NARINDER PAL SINGH**

Abstract

This study aims to analyze the international linkage of the Indian
stock market with the fastest emerging market i.e. Chinese stock market
using monthly data points of the last fifteen years. In this regard, this
study employs Johansen's Cointegration, TY Granger Causality, Granger
Causality, Impulse Response Function (IRF) and Forecasting Error
Variance Decomposition (FEVD) to study cointegration and causality
between BSE and SSE. The data has been taken from the official website
of the Bombay Stock Exchange (BSE) while data on the Shanghai Stock
Exchange (SSE) has been taken from yahoo finance dot com. The results
of the Johansen cointegration test reveals there is no cointegration between
Sensex and SSE. Moreover, Granger causality test results reveal no lead-
lag relationship Indian and Chinese markets. The results of FEVD and
IRF reveal that both the indices are majorly impacted by shocks in their
own market. The results of this study may prove very significant for
retail investors, portfolio managers, foreign institutional investors etc. in
diversifying their investment and designing optimal portfolio.

I. Introduction

DURING THE PAST few years, the Indian stock market has undergone
major economic reforms especially after the economic slow-down of 2008
and the reforms are still in process. It is also believed that with the advent
of globalization, technology up-gradation, development of stock markets
and improved transparency in the processes, integration of Indian stock
market. It has become even stronger with other major Asian emerging
economies namely China, Taiwan, Indonesia, Korea and developed
economies such as US, UK and Japan (Aggarwal and Raja, 2019). Also,
there can be major impacts of financial integration.These are risk
diversification via investments in equity markets of different countries,
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more than the SSE. Furthermore, the results of Jarquebera test indicate that
both the stock markets are not normally distributed whereas the returns
series of both indices are normally distributed. Also, the empirical results
show that the BSE has a higher median value in comparison to the SSE.
Similarly, the median returns of the Bombay stock exchange are higher than
the Shanghai stock exchange. The results show the presence of unit root in
both the indices. However, the series were made stationary after taking their
first difference. Further, the cointegration test was employed and the results
confirm the absence of no cointegrating vectors as there does not exist long
run equilibrium between Indian and Chinese stock markets. Therefore, the
null hypothesis of no cointegration cannot be rejected at the significance
level.The results of Granger causality and TY Granger causality test indicate
no significant short causality running between the BSE and SSE. Therefore,
the null hypothesis of BSE Granger cause SSE and vice versa cannot be
rejected at 5 percent significant level. Furthermore, these results are confirmed
by forecasting error variance decomposition which reports Sensex is majorly
affected by shocks in their own market. On the contrary, 13.50 of the variation
in the RSSE is explained by the BSE returns. The IRF plot reveals the positive
response to one standard deviation shock given to another variable of both
the indices is positive. However, the effect vanishes completely till 7th and
8th period. The present study has implications for the portfolio managers,
investment houses, high networth individuals, foreign institutional investors,
brokers, and researchers. Due to the absence of cointegrating equations, there
does not exist a long run equilibrium between the two markets. It implies that
investors can be benefitted by diversifying their investments in these markets.
The absence of cointegration means the series will not return to equilibrium
if they drift apart in the short run.

The present study has future scope for more comprehensive results as it
can be extended to other emerging and developed economies particularly
the US and Japan and also by adding country specific variables to have
better insights on the cointegration and causality. Furthermore, it can be
extended over a longer period of time by studying the interlinkages across
differentregimes.

References

Aggarwal, S. and A. Raja, (2019), “Stock market interlinkages among the
BRIC economies”, International Journal of Ethics and Systems, Vol. 35, No. 1, pp.
59-74

Arora, H. and P. Kaur, (2019), “Analysis of structural linkages and inter-
temporal stability in a cross-country BRICS portfolio”, International Journal of
Monetary Economics and Finance, Vol. 12, No. 2, pp. 152

Arshanapealli, B. and J. Doukas, (1993), “International stock market linkages:
Evidence from the pre- and post-October 1987 period”, Journal of Banking & Finance,
Vol. 17, No. 1, pp. 193-208

© Indian Institute of Finance



Goel & Singh; Are Indian and Chinese Stock Markets Interlinked?.... 575

Azman-Saini, W.N., M. Azali, M.S. Habibullah and K.G. Matthews, (2002),
“Financial integration and the ASEAN-5 equity markets”, Applied Economics,
Vol. 34, No. 18, pp. 2283-2288

Bekaert, G. and C. Harvey, (1995), “Emerging equity market volatility”,
Journal of African Business, Vol. 6, No. 1-2, pp. 139-154

Bekaert, G. and C.R. Harvey, (1995), “Time-varying world market
integration”, The Journal of Finance, Vol. 50, No. 2, pp. 403-444

Caporale, G.M., L.A. Gil-Alana and K. You, (2019), “Stock market linkages
between the ASEAN countries, China and the US: a fractional cointegration
approach”, CESifo Working paper No. 7537, Category-7, Monetary Policy and
International Finance

Diamandis, P.F., (2009), “International stock market linkages: Evidence from
Latin America”, Global Finance Journal, Vol. 20, No. 1, pp. 13-30

Engle, RF. and C.W.]. Granger, (1987), “Co-integration and error correction:
representation, estimation, and testing”, Econometrica, Vol. 55, No. 2, pp. 251-276

Goldstein, M. and M. Michael, (1993), “The integration of world capital
markets”, IMF Working Paper, International Monetary Fund, Washington, DC

Goyal, S. and A. Bansal, (2019), “Short-run and long-run dynamic linkages
between Indian and US stock markets”, International Journal of Indian Culture and
Business Management, Vol. 19, No. 3, pp. 319-338

Granger, C.W., (1969), “Investigating causal relations by econometric models
and cross-spectral methods”, Econometrica: Journal of the Econometric Society, Vol.
37, No. 3, pp. 424-438

Grubel, H., (1968), “International diversified portfolio: Welfare gains and
capital flows”, American Economic Review, Vol. 58, No. 1, pp. 1299-1314

Ibrahim, M.H., (2005), “International linkage of stock prices: the case of
Indonesia”, Management Research News, Vol. 28, No. 4, pp. 93-115

Johansen, S. and K. Juselius, (1990), “Maximum likelihood estimation and
inference on cointegration with applications to demand for money”, Oxford
Bulletin of Economics and Statistics, Vol. 52, No. 2, pp. 169-210

Kaundal, R. & S. Sharma, (2010), “Stock Market Integration”, Foreign Trade
Review, Vol. 45, No. 3, pp. 3-18

Kishor, N. and R.P. Singh, (2017), “Short and long run inter linkages of market
returns of Indian stock market with developed stock markets”, International Journal
of Technology Transfer and Commercialisation, Vol. 15, No. 2, pp. 203-223

Kurihara, Y. and E. Nezu, (2006), “Recent stock price relationships between
Japanese and US stock markets”, Studies in Economics and Finance, Vol. 23, No. 3,
pp. 211-226

Levy, H. and M. Sarnat, (1970), “International diversification of investment
portfolios”, The American Economic Review, Vol. 60, No. 4, pp. 668-675

Menon, Rajiv, N., M. Subha, and S. Sagaran, (2009), “Cointegration of Indian
stock markets with other leading stock markets”, Studies in Economics and Finance,
Vol. 26, No. 2, pp. 87-94

Padhi, P. and M.A. Lagesh, (2012), “Volatility spillover and time-varying
correlation among the Indian, Asian and US stock markets”, Journal of Quantitative
Economics, Vol. 10, No. 2, pp. 78-90

© Indian Institute of Finance



576 Finance India

Rajwani, S. and J. Mukherjee, (2013), “Is the Indian stock market cointegrated
with other Asian markets?”, Management Research Review, Vol. 36, No. 9, pp.
899-918

Saha, M. and A. Bhunia, (2012), “Financial market integration of South asian
countries”, Developing Country Studies, Vol. 2, No. 1, pp. 45-52

Shabri, Abd. Majid, M., A. Kameel Mydin Meera, M. Azmi Omar and H.
Abdul Aziz, (2009), “Dynamic linkages among ASEAN 5 emerging stock
markets”, International Journal of Emerging Markets, Vol. 4, No. 2, pp. 160-184

Shachmurove, Y., (2006), “Dynamic linkages among the stock exchanges of
the emerging tigers of the twenty first century”, International Journal of
Business, Vol. 11, No. 3, pp. 319

Sharma, Deep, G. and B. Bodla, (2011), “Inter linkages among stock markets
of South Asia”, Asia-Pacific Journal of Business Administration, Vol. 3, No. 2, pp.
132-148

Sims, C.A., (1980), “Macroeconomics and reality”, Econometrica, Vol. 48, No.
1, pp.1-48

Singh, A. and P. Kaur, (2015), “Stock Market Linkages: Evidence from The
US, China and India During The Subprime Crisis”, Timisoara Journal of Economics
and Business, Vol. 8, No. 1, pp. 137-162

Singh, A. and M. Singh, (2016), “Inter-linkages and causal relationships
between US and BRIC equity markets: An empirical investigation”, Arab Economic
and Business Journal, Vol. 11, No. 2, pp. 115-145

Srinivasan, P., M. Kalaivani and C. Devakumar, (2013), “Stock Market
Linkages in Emerging Asia-Pacific Markets”, SAGE Open, Vol. 3, No. 4, pp. 1-15

Syriopoulos, T., (2007), “Dynamic linkages between emerging European and
developed stock markets: Has the EMU any impact?”, International Review of
Financial Analysis, Vol. 16, No. 1, pp. 41-60

Toda, H.Y. and T. Yamamoto, (1995), “Statistical inferences in vector
autoregressions with possibly integrated processes”, Journal of Econometrics, Vol.
66, No. 1-2, pp. 225-250

Tripathi, V. and S. Sethi, (2010), “Integration of indian stock market with
major global stock markets”, Asian Journal of Business and Accounting, Vol. 3, No.
1, pp. 117-134

Verma, R.P. and P. Rani, (2016), “Emerging Stock Market Integration in the
Post Financial Crises Era: An Empirical Analysis of the Short-term and Long-
term Linkages”, Emerging Economy Studies, Vol. 2, No. 1, pp. 91-109

Wong, W.K., A. Agarwal and J. Du, (2004), “Financial integration for Indian
stock market: a fractional co-integration approach, Finance India, Vol. 18, No. 4,
pp. 1581-1604

© Indian Institute of Finance



