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Abstract

This paper estimates the spillovers of return and volatility
between NASDAQ, BKX, Sensex and Bankex. The study includes
lognormal daily returns of four banking indices for a period of 10
years (December 2009 to April 2019). We used unit root test to
check the stationarity of the indices .We employed VAR model &
MGARCH-BEKK model to study the spillovers of return and volatility
amongst the banking indices. The VAR model is used to estimate the
return spillover whereas for estimation of volatility spillover
MGARCH-BEKK model is used. The result revealed that the risk is
more in Bankex. We also found that the volatility in Sensex is more
sensitive to past market information. Amongst four indices, BKX
shows the greatest degree of volatility clustering and thus shows a
higher possibility of a relationship between its present volatility
movement and its previous volatility movement.
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L. Introduction
STOCK PRICE MOVEMENTS are prone to the information and events
related to the stock(s) both directly and indirectly which can be foreseen. The
reaction level in stock prices to the information/eventdepend on how much
favourable the information/ event are. The event for the business is related to
the stock, but with some unforeseen events and information, those are
exogenous to the businesslargely. The stock market gets a shock and the price
movement may show a shockwave for some time after the occurrence of the
event or after the announcement of the information. Many a times, these shocks
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Sensex. The results revealed that independent causality exists amongst both
the country’s own banking indices that is between Sensex and Bankex and
between NASDAQ and BKX.

Using M-GARCH-BEKK model, we examined the volatility spillover effects
amongst the banking indices. We estimated the interaction between conditional
variance and co-variance and the volatility transmissions. The model found
that any change in Bankex, BKX and NASDAQ has maximum effect on the
volatility of Sensex in the next period and Sensex is more sensitive to the past
market information as it has highest ARCH effect. The model also revealed
that any change in the volatility in BKX and NASDAQ has a maximum effect
on the volatility of itself in the next period where as any change in the volatility
in Bankex a maximum effect has in BKX in the next period.

This research could be a good piece of information for the policy makers as
it reveals the existence of volatility transmission from US banking indices to
Indian banking indices. The study also found absence of volatility transmission
from the main index of both the countries to their sub-index. This may help the
fundamental analyst in return prediction and risk calculation.

References
Abbas, Q., S. Khan and S.Z.A. Shah, (2013), "Volatility transmission in regional
Asian stock markets.", Emerging Markets Review, Vol. 16, pp. 66-77.

Abdullah, R A. and A.V. Mishra, (2015), "Global and regional volatility
spillovers to GCC stock markets.", Economic modelling, Vol. 45, pp 38-49

Agarwal, ].D. and Aman Agarwal,(2004), “ Literature in Finance Vol. I1I : Financial
Systems and Markets”, IIF Publication, Delhi, 2004

Agarwal, Yamini, (2013), “Capital Structure Decisions : Evaluating Risk and
Uncertainty” John Wiley & Sons, USA (Wiley USA, UK & Singapore)

Agarwal, Yamini,(2013), “ Capital Structure Decisions under Multiple Objectives:
A Study of Indian Corporates”, IIF Publication, Delhi, 2013

Alfreedi, A.A.,(2019), "Shocks and volatility spillover between stock market
of developed countries and GCC stock markets." Journal of Taibah university for
Science.Vol. 13, No. 1

Baele, L., (2005), "Volatility spillover effects in European equity markets",
Journal of Financial and Quantitative Analysis, Vol. 40, No. 2, pp.373-401

Bauwens, L., S. Laurent and J. Rombouts, (2006), "Multivariate GARCH
models: a survey.", Journal of Applied Econometrics, Vol. 2, No. 1, pp.79-109.

BenSaida, A. H. Litimi and O. Abdallah, (2018), "Volatility spillover shifts in
global financial markets", Economic Modelling, Vol. 73, pp. 343-353

Choudhry, T., (2004), "International transmission of stock returns and
volatility: Empirical comparison between friends and foes.", Emerging markets,
Finance and Trade, Vol. 40, No. 4, pp. 33-52

Cont, R., (2000), "Empirical properties of assets returns: stylized facts and statistical
issues" Taylor & Francis

© Indian Institute of Finance



Panigrahi, Mall & Patil; A Study of Spillovers in Banking Indices.... 1379

De Oliveira, A. Felipe, Sinézio F. Maia, Diego P. de Jesus and Cassio da N.
Besarria, (2018), "Which information matters to market risk spreading in Brazil?
Volatility transmission modelling using MGARCH-BEKK, DCC, t-Copulas.",
The North American Journal of Economics and Finance, Vol. 45, pp. 83-100

De Santis, G. and B. Gerard, (1998), "How big is the premium for currency
risk?", Journal of Financial Economics, Vol. 49, pp. 375-412.

Dickey, D.A. and W.A. Fuller, (1979), "Distribution of the estimators for
autoregressive time series with a unit root", Journal of the American Statistical
Association Vol. 74, pp. 427-431.

Dornbusch, R., Y. Park and S. Claessens, (2000), "Contagion: How it spreads
and how it can be stopped.", World Bank Research observer, Vol. 15, No. 2, pp.177-197

Dymski, G., (2005), "Financial globalization, social exclusion and financial
crisis.", International Review of Applied Economics, Vol. 19, No. 4, pp. 439-457

Engle, R., (1982), "Autoregressive conditional heteroscedasticity with
estimates of the variance of UK inflation", Econometrica, Vol. 50, pp. 987-1008.

Engle, R. and K. Kroner, (1995), "Multivariate simultaneous generalized
ARCH.", Econometric Theory, Vol. 11, No. 1, pp. 122-150

Engle, RF., S.M. Focardi and F.]J. Fabozzi, "ARCH/GARCH models in Applied
Financial Econometrics", Chapter 60, Encyclopedia of Financial Models.

Erdem, K. and U. Veysel, (2015), "Evidence for financial contagion in
endogenous volatile periods.", Review of Development Economics, Vol. 19, No. 1,
pp. 62-74, 2015

Fama,E.F.,(1970), "Efficient capital markets:A review of theory and empirical
work", The Journal of Finance, Vol. 25, No. 2, pp. 383-417

Gallagher and Twomey, (1998), “Identifying the Source of Mean and
Volatility Spill overs in Irish Equities: A Multivariate GARCH Analysis” The
Economic and Social Review, Vol. 29, No. 4, October, 1998, pp. 341-356

Granger, C.W.].,(1969), "Investigating Causal relations by econometric
models and Cross- spectral methods.", Econometrica ,Vol 37, No. 3.

Grubel, H., (1968), "Internationally diversified portfolio: welfare gains and
capital flows.", American Economic Review Vol. 58, pp. 1299-1314

Hsiao,F., M. Hsiao and A. Yamashita, (2003), "The impact of the US economy
on the Asia-Pacific region : does it matter?.", Journal of Asian Economics, Vol. 14,
No. 2, pp. 219-241

Hu, T, L. Hu and L. Ning, (2018), "Return and Volatility Spillovers in the Asia-
Pacific Information Technology Stock Markets", 2018 IEEE International Symposium
on Innovation and Entrepreneurship (TEMS-ISIE), pp. 1-8.

Janakiramanam, S. and A. Lamba, (1998), "An empirical examination of
linkages between Pacific Basin stock markets." Journal of International Financial
markets, Institutions and Money, Vol. 8, No. 2, pp155-173

Jorion, P., (1985), "International portfolio diversification with estimation
risk.", Journal of Business, Vol. 58, No. 3, pp.259-278.

Jones, P.,(2002), "Investments: Analysis and Management", 7" edition, John Wiley
& Sons, Inc, USA

© Indian Institute of Finance



1380 Finance India

Karunanayake, I., A. Valadkhani and M. oBrien, (2010), "Financial crises and
International stock market volatility transmission.", Australian Economic Papers,
Vol. 49, No. 3, pp. 209-221

Katherine, B E. and M.K. Ginger, (2014), "Computational finance: correlation,
volatility and markets.", WIRE: Computational statistics, Vol. 6, No. 4, pp. 326-340.

Ke,].,L. Wang and L. Murray, (2010), "An empirical analysis of the volatility
spillover effect between primary stock markets abroad and China.", Journal of
Chinese Economics and Busisness studies, Vol. 8, No. 3, pp. 315-333

Kim,S. and J. Roger, (1995), "International sto,ck price spillovers and market
liberalization: evidence from Korea", Japan and the United States. Journal of
Empirical finance, Vol. 2, No. 2, pp. 117-133.

Levy, H. and M. Sarnat, (1970), "International diversification in investment
portfolios.", American Economic Review Vol. 60, pp. 668-675.

Maderitsch,R., (2016), "24-hours realized volatilities and transatlantic
volatility interdependence", Quantitative Finance, Vol. 17 No. 3, pp. 423-435.

Majumder, S B. and R.N. Nag, (2017), "Shock and volatility spillovers among
Equity sectors of the national stock exchange in India,", Global Business Review,
Vo. 19, No. 1, pp. 227-240

Mulyadi, M., (2009), "Volatility spillover in Indonesia, USA and Japan capital
market", MPRA Munich Personal RePEc Archive Paper No. 16914.

Nomiko, N. and E. Salvador, (2014), "The role of volatility regime on volatility
transmission patterns, quantitative finance.", Vol. 1, No. 14:1, pp.1-13

Qin,F., J. Jhang and Z. Jhang, (2018), "RMB exchange rates and volatility
spillover across financial markets in China and Japan." Risks, Vol. 6, No. 4.

Schmukler, S.,(2004), "Financial Globalization: Gain and Pain for developing
countries.", Federal Reseve Bank of Atlanta Economic Review, Vol. 89 No. 2, pp. 39-66.

Theodossiou, P. and U. Lee, (1993), "Mean and volatility spillover across
major national stock markets: Further empirical evidence." Journal of financial
research, Vol. 164, pp.337-350

Tiancheng, H.,H. Liangjian and N. Lutao, (2018), "Return and volatility spillovers
in the Asia-Pacific information technology stock markets," 2018 IEEE international
symposium on Innovation and Entrepreneurship, INSPEC Number: 18133324

Tsay, R., (2005), "Analysis of financial time series. 2™ edition, John Wiley
and Sons, Inc., Canada.

Volosovych,V., B. Sorensen and S. Kalemli-Ozcan, (2010), "Deep financial
integration andvolatility, Journal of European economic association.

Worthington, A. and H. Higgs, (2004), "Transmission of equity returns and
volatility in Asian developed and emerging markets: A multivariate GARCH
analysis." International journal of Finance and Economics,Vol. 9, No. 1, pp.71-80

Zhang, Z.,W. Keung Li and K. Chuen Yuen, (2005), "On a mixture GARCH
time series model." Journal of Time Series analysis, Vol. 27, No 4 , pp. 577-597

© Indian Institute of Finance



