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Table 4. TGARCH Model.

Normal Distribution

Variable z-Statistic Probability
SENSEX 5.12 0.000%#*
RESID(-1)"2 8.75 0.000%#*
RESID(—1) A2*(RESID(-1)<0) 2.95 0.00327#*
GARCH(-1I) 33.57 0.0007#*

Notes: BSE SME is the dependent variable.
*Significant at 10%, **Significant at 5%, ***Significant at % level of significance.

Table 5. TGARCH Model.

Normal Distribution

Variable z-Statistic Probability
SME 3.211 0.00 3##*
RESID(-1)"2 11.18 0.0007#*
RESID(—)A2*(RESID(-1)<0) -10.73 0.0007#*
GARCH(-1) 80.16 0.000%#*

Notes: SENSEX is the dependent variable.
*Significant at 10%, **Significant at 5%, ***Significant at % level of significance.

Table 6. EGARCH Model.

Normal Distribution

Variable z-Statistic Probability
ABS(RESID(-1)/@SQRT(GARCH(-1))) 15.92 0.0007**
RESID(-1)/@SQRT(GARCH(-1)) -1.83 0.0477%*
LOG(GARCH(-1)) 106.89 0.0007*
SENSEX 5.27 0.0007**

Notes: BSE SME is the dependent variable.
*Significant at 10%, **Significant at 5%, ***Significant at % level of significance.

Table 7. EGARCH Model.

Normal Distribution

Variable z-Statistic Probability
ABS(RESID(-1)/@SQRT(GARCH(-1))) 7.01 0.000%#*
RESID(-1)/@SQRT(GARCH(-1)) 13.96 0.000%#*
LOG(GARCH(-1)) 249.5 0.0007##*
SME 2.54 0.01 [

Notes: SENSEX is the dependent variable.
*Significant at 10%, **Significant at 5%, ***Significant at 1% level of significance.
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than .05, indicating the absence of serial correlation, which is desirable for a
strong model. The Jarque—Bera test suggests that the residual data is not nor-
mally distributed, which is not desirable. Finally, the findings of the heterosce-
dasticity test for all the methods involved in the GARCH (1, 1) models report no
heteroscedasticity effect. Therefore, the findings confirm that the models are
strong enough to predict volatility spillover between the two time series, S&P
BSE SENSEX 30 and BSE SME.

The study asserts that there is volatility spillover among the two indices, S&P
BSE SENSEX 30 and BSE SME. Although, to the best of the authors’ knowledge,
no study has yet examined the volatility relationship between SMEs’ market and the
major stock market, the results are consistent with Hamao et al. (1990, 1991),
Koutmos and Booth (1995), Susmel and Engle (1994), Kanas (2000), and Hamao et
al. (1990, 1991). Specifically, they all found volatility spillovers between some
stock markets. Koutmos and Booth (1995) witnessed that negative innovation in a
given market increases volatility in the next market. Susmel and Engle (1994) also
documented volatility spillovers between the New York and London equity markets.
Volatility spillovers are witnessed among European stock markets by Kanas (2000).
On the other hand, Wei et al. (1995) find no spillover effect between the markets.

Conclusion

The volatility spillover effect of financial markets has been an important area of
study in the world of finance and economics. Since SMEs are considered the
backbone of any resilient economy, it is important for academicians and researchers
to pay greater attention to their performance and to comprehend the volatility
linkages between their returns and the broader exchange returns. In this article, we
have attempted to investigate the impact of COVID-19 on the volatility spillovers
between the BSE SME index and S&P BSE Sensex index.

The present study shows the existence of a two-way volatility spillover between
the two indices, implying that the two stock indices are integrated. In general, the
results of significant bidirectional volatility spillover also suggest that there is an
information flow (transmission) between the markets and that the markets are
integrated (linked) with each other (Mishra et al., 2007). The empirical analysis
also reveals that the spillover effect was further amplified during the COVID-19
pandemic period. The understanding of volatility is important because it is an
important factor in portfolio management, risk management, and pricing of finan-
cial securities. This study has important implications for policymakers, investors,
and portfolio managers. Formulation and implementation of strong relevant policy
measures are required for the stabilisation of the financial system. Policymakers
need to be mindful of the potential spillover effects from mainboard exchanges
onto younger exchanges and should reform policies to mitigate any adverse
impacts of investments in one exchange on another. Additionally, they should
exercise caution regarding the heightened risk of contagion spreading to
SMEs, particularly during financial crises. The insights from the study can aid
policymakers in analysing the co-movements of correlated stock indices and in
formulating appropriate policies to uphold financial stability. From the investors
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and portfolio managers perspective, the two-way volatility spillover suggests a
minimal potential for portfolio diversification, as it would not reap many benefits
considering interdependence between the broader exchange (S&P BSE Sensex)
and BSE SME Index. Thus, the investors and portfolio managers looking for
potential investment opportunities should pay close attention to these interde-
pendencies and adjust their asset allocation and investment strategies accordingly.
Investors should structure their portfolios to emphasise non-integrated investment
avenues with minimal spillover effects. To enhance investment efficiency, they
can also identify cross-market volatility spillovers and pursue arbitrage opportuni-
ties. In conclusion, the findings of our study provide implications for portfolio
diversification and risk management that could aid investors in their decision-
making in Indian financial markets. Further, our study provides future research
directions wherein researchers can undertake an in-depth exploration of the price
risk caused by volatility spillovers in the stock markets. The researchers can also
construct portfolios to see if they can reap the diversification benefits by investing
in companies listed on the mainboard and new stock exchanges.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to the research,
authorship and/or publication of this article.

Funding

The authors received no financial support for the research, authorship and/or publication
of this article.

ORCID iD
Silky Vigg Kushwah (12} https://orcid.org/0000-0003-0437-8775

References

Al-Nassar, N. S., & Makram, B. (2022). The COVID-19 outbreak and risk—return spillovers
between main and SME stock markets in the MENA region. International Journal
of Financial Studies, 10(1), 6.

Baek, S., Mohanty, S. K., & Glambosky, M. (2020). COVID-19 and stock market volatility:
An industry level analysis. Finance Research Letters, 37, 101748.

Barunik, J., Kocenda, E., & Vacha, L. (2016). Asymmetric connectedness on the
US stock market: Bad and good volatility spillovers. Journal of Financial Markets,
27,55-78.

Bhatia, P., & Kushwah, S. V. (2023). Diversification potential among the n-10 countries:
An empirical investigation. International Journal of Accounting and Business
Finance, 9(1), 145-166.

Bollerslev, T. (1986). Generalized autoregressive conditional heteroskedasticity. Journal
of Econometrics, 31, 307-327.

Dickey, O. A., & Fuller, W. A. (1979). Distribution of the estimators for autoregressive
time series with a unit root. Journal of the American Statistical Association, 74,
421-431.


https://orcid.org/0000-0003-0437-8775

52 Review of Professional Management: A Journal of Management 22(1)

Dritsaki, C., & Dritsaki-Bargiota, M. (2005). The causal relationship between stock, credit
market, and economic development: An empirical evidence for Greece. Economic
Change and Restructuring, 38, 113—-127.

Elliott, G., Rothenberg, J. T., & Stock, J. H. (1996). Efficient tests for an autoregressive
unit root. Econometrica, 64, 813-836.

Emenike, K. O., & Enock, O. N. (2020). How does news affect stock return volatility in a
frontier market? Management and Labour Studies, 45(4), 433—443.

Goetzmann, W. N., Li, L., & Rouwenhorst, K. G. (2005). Long-term global market
correlations. Journal of Business, 78(1), 1-38.

Hamao, Y. R., Masulis, R. W., & Ng, V. K. (1990). Correlations in price changes and volatility
across international stock markets. Review of Financial Studies, 3(2), 281-307.

Hamao, Y. R., Masulis, R. W., & Ng, V. K. (1991). The effect of the 1987 Stock Crash on
international financial integration. In W. T. Ziemba, W. Bailey & Y. R. Hamao (Eds.),
Japanese Financial Market Research, (pp. 483-502). Elsevier.

Huld, A. (2021, November 18). The New Beijing Stock Exchange for SMEs — What You
Need to Know. China Briefing. https://www.china-briefing.com/news/beijing-stock-
exchange-for-smes-what-we-know/

Joshi, N. A. (2021). Volatility, open interest, and trading volume in Indian futures markets.
Indian Journal of Finance, 15(11), 41-54.

Kanas, A. (2000). Volatility spillovers between stock returns and exchange rate changes:
International evidence. Journal of Business Finance and Accounting, 27(3-4),
447-467.

Kaur, H., & Singh, R. (2019). Modelling volatility clustering and asymmetry: A study of
Indian index futures markets. Indian Journal of Finance, 13(3), 41-54.

Khanna, S., & Kumar, A. (2020). GARCH and TGARCH approach to information linkages.
Indian Journal of Finance, 14(8-9), 35-51.

Koutmos, G., & Booth, G. G. (1995). Asymmetric volatility transmission in international
stock markets. Journal of International Money and Finance, 14(6), 747-762.

Kumar, A., & Khanna, S. (2018). GARCH-BEKK approach to volatility behavior and
spillover: Evidence from India, China, Hong Kong, and Japan. Indian Journal of
Finance, 12(4), 7-19.

Kushwah, S. V., & Garg, M. (2020). The determinants of foreign direct investment:
A VECM approach. International Journal of Accounting and Business Finance, 6(2),
55-70.

Kushwah, S. V., & Negi, P. (2023). Impact of COVID-19 on the stock performance:
A study of oil and gas companies listed on national stock exchange. The Journal of
Indian Management and Strategy, 28(4), 28-38.

Kushwah, S. V., & Siddiqui, A. A. (2023). Relationship between oil price movements
and stock returns of oil firms in oil importing economies. Global Business Review,
24(5), 916-932.

Kushwabh, S. V., & Siddiqui, A. A., & Singh, P. (2022). Dynamics of financial development,
innovation, trade, and economic growth: Evidence from developed and developing
nations. International Journal of Accounting and Business Finance, 8(1), 102—122.

Kushwah, S. V., & Vigg, C. A. M. (2023). The effect of credit rating announcements
on stock returns of banks in India. Afio-Asian J. of Finance and Accounting,
13(1), 41-53.



Kushwah and Thukral 53

Lin, J. L., & Wu, C. S. (2006). Modeling China’s stock markets and international linkages.
Airiti Library, 44(1), 1-31.

Lokeshwarri SK. (2021, August 11). Time for new generation stock exchanges.
BusinessLine. https://www.thehindubusinessline.com/opinion/columns/time-for-new-
generation-stock-exchanges/article35860489.ece

Malik, F. (2011). Estimating the impact of good news on stock market volatility.
Applied Financial Economics, 21(8), 545-554.

Mishra, A. K., Swain, N., & Malhotra, D. K. (2007). Volatility spillover between stock
and foreign exchange markets: Indian evidence. International Journal of Business,
1203).

Nathani, N., & Kushwah, S. V. (2022). Volatility study in some of the emerging stock
markets: A GARCH approach. World Review of Science, Technology and Sustainable
Development, 18(3—4), 364-378.

Nelson, C. R., & Plosser, C. R. (1982). Trends and random walks in macroeconmic
time series: Some evidence and implications. Journal of Monetary Economics, 10(2),
139-162.

Ng, A. (2000). Volatility spillover effects from Japan and the US to the Pacific—Basin.
Journal of International Money and Finance, 19(2), 207-233. https://doi.org/10.1016/
S0261-5606(00)00006-1

Patel, R. J. (2017). Co-movement and integration among stock markets: A study of
14 countries. Indian Journal of Finance, 11(9), 53-66.

Savadatti, P. M. (2018). Association between Indian and US stock markets: Volatility
spillover effect using GARCH models. Indian Journal of Research in Capital
Markets, 5(1), 25-34.

Savva, C. S. (2008). Journal of International Financial Markets, Institutions & Money,
19, 645-661.

Siddiqui, A. A., & Kushwah, S. V. (2021). Carbon emissions, economic growth
and trade: Empirical evidence from trading nations. International Journal of
Technology Management and Sustainable Development, 20(1), 61-78.

Siddiqui, A. A., & Kushwah, S. V. (2022). Oil prices and equity returns: Analysis of oil
exporting economies. Bank Parikrama, 47(3 and 4), 137-158.

Singh, A. K., Agarwal, R., & Shrivastav, R. K. (2021). Returns and volatility spillover
between BSE SENSEX and BSE SME stock exchange of India. SEDME (Small
Enterprises Development, Management and Extension Journal), 48(3), 257-271.

Susmel, R., & Engle, R. F. (1994). Hourly volatility spillovers between international equity
markets. Journal of International Money and Finance, 13(1), 3-25.

Taylor, S. J. (1987). Forecasting the volatility of currency exchange rates. International
Journal of Forecasting, 3(1), 159-170.

Vo, X. V., & Tran, T. T. A. (2020). Modelling volatility spillovers from the US equity
market to ASEAN stock markets. Pacific-Basin Finance Journal, 59, 101246.

Wang, P, Liu, A., & Wang, P. (2004). Return and risk interactions in Chinese stock
markets. Journal of International Financial Markets, Institutions and Money, 14(4),
367-383.

Wang, Y., Gunasekarage, A., & Power, D. M. (2005). Return and volatility spillovers from
developed to emerging Capital Markets: The case of South Asia. In A. Pacific (Ed.),



54 Review of Professional Management: A Journal of Management 22(1)

Financial Markets in Comparative Perspective: Issues and Implications for the 21st
Century, 86 (pp. 139-166).

Wei, K. J., Liu, Y. J.,, Yang, C. C., & Chaung, G. S. (1995). Volatility and price change
spillover effects across the developed and emerging markets. Pacific-Basin Finance
Journal, 3(1), 113-136.

Worthington, A., & Higgs, H. (2004). Transmission of equity returns and volatility in Asian
developed and emerging markets: A multivariate Garch analysis. International Journal
of Finance and Economics, 9(1), 71-80.

Yu, J. (2002). Forecasting volatility in the New Zealand stock market. Applied Financial
Economics, 12(3), 193-202.

Zhang, N., Wang, A., Haq, N. U., & Nosheen, S. (2021). The impact of COVID-19
shocks on the volatility of stock markets in technologically advanced countries.
Economic Research-Ekonomska IstraZivanja, 1-26. https://doi.org/10.1080/13316
77X.2021.1936112



