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Abstract. The derivatives market is widely recognized in financial markets, and it has devel-
oped rapidly, but there is little evidence that it contributed to the development of financial
and economic markets. This article investigates the dynamic relationship between the Indian
derivatives market and the stock market to determine how it affects market pricing. This paper
use the DCC-garCH model to examine the dynamics of India from the third quarter of 2018
to 2022, I find that the financial derivatives market is more financially contagious than the
equity market. Therefore, I can analyse that the development of derivatives has a positive
impact on economic growth.
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1. Introduction

Finance has become increasingly more complicated with the rise of financial derivatives and empiri-
cal finance in recent years. However, derivatives still represent a danger to the market. Stock prices
may rise or fall sharply because of the implementation of financial derivatives, thereby increasing
market risk. According to Lau it was found that the Malaysian capital market imposed a "discount"
on users of derivatives, indicating that the utilization of derivatives was negatively correlated with
the company's market worth [1].

Vahey and Oppenheimer believe that financial derivatives may either raise or lower stock market
risk [2]. They claim that stock options may be utilised to manipulate the market. Moreover, Shiu
examined the regulatory return data of UK non-life insurance companies from 1994 to 2011 and
found that the use of more reinsurance would have a negative impact on insurance companies, while
those insurance companies inclined to risk management tended to employ both reinsurance and de-
rivatives [3]. This reveals a relationship between business results, reinsurance and derivative use.
Furthermore, financial derivatives have the potential to enhance the underlying market's efficiency
[4]. Financial derivatives may have a substantial impact on the expansion of global economic goods,
according to extensive theoretical analysis. There are several ways in which the market for derivatives
may help stabilise the efficiency of the financial system by increasing risk activities and using various
derivatives kinds to accomplish hedging. Investors in hedged notes, for example, use derivatives to
protect themselves against market volatility. Kim et al. found that the adoption of derivatives by local
enterprises and domestic multinationals is a value-creating activity [5]. Emerging markets and the
growth of derivatives markets are considered in Atilgan et al. [6]. As part of his research into deriva-
tives markets, he has also examined market structure via literature and theory, recognizing the signif-
icance of price discovery.
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The risk may be quantified using the essential, unobserved volatility component proposed by
Hwang and Satchell [7]. According to their observations, the methodology is used to evaluate whether
derivatives markets pose a threat to the stability of capital markets. Kassi et al. demonstrated that
diverse market hazard measures had such negative influence on the company's economic profitability
by employing OLS, fixed effects, random effects, differential GMM, and systematic GMM models.
Financial derivatives drive the favorable impact on the equity system in a variety of ways, as shown
by the perspectives mentioned above and actual study findings [8]. However, further research has
shown that financial derivatives may impact the stock market's price in its market. However, there is
relatively limited literature on how derivatives affect the stock market's pricing.

According to Vo and others, the CIJU nations include China, India, Japan, and the United States,
which have significant derivatives markets [9].

By statistical analysis from India, a country with a well-developed derivatives market, I evaluate
the relationship between the development of derivatives markets and stock markets. Statistical and
mathematical econometrics models are used to further illustrate the financial market effect of deriv-
atives markets. [ aim to assist investors in better recognizing the association between the derivatives
market and the stock exchange. They may utilize derivatives more effectively in order to enhance
their economic expansion.

2. Literature Review

This research is the most critical explanation for the prevalence of hedging strategies. Economics may
benefit from using derivatives. Wang also uses the informativeness of bank variables through an OLS
model that highlight indirectly the value of derivatives, giving something beyond profits and book
value [10]. She also investigated that it is also conceivable to mitigate the knowledge disparity across
executives and economic condition by hedging with derivatives. Hedging minimizes data redun-
dancy, which might diminish brokerage and raise the sale price of the hedger's stock closer to its
underlying value [5,11,12,13].

Observable fundamental components of volatility, as postulated by Hwang and Satchell, could be
used to evaluate risk [7]. It employs a stochastic volatility model, which strengthens the relevance of
the underlying volatility indicator compared to the DCC-MGARCH approach. If financial derivatives
disturb the equilibrium of asset markets and undermine market efficiency, this method is more suited.
There is a DCC-MgarCH approach implemented by Roy and Roy in 2017. This method demonstrates
that the stock market's effects on financial derivatives are the most important. Whenever the model
evaluates the observable connections across stock markets, it arises with directed consequences. This
model concludes that financial derivatives have a substantial influence on the stock market by evalu-
ating financial contagion and spillover effects between financial derivatives markets and other mar-
kets. Consequently, during a financial crisis, substantial price swings in derivatives have more deci-
sive influence on market stability. The connection between the two stock markets is complicated.

Since the OLS model is a single variable model that makes it easier for the researcher to approxi-
mate the best set of data through analysis and exclusion, the DCC-MgarCH model differs from the
OLS model. Both approaches research data by random sampling and the OSL model to describe a
precise relationship. The DCC-MgarCH model, is a multivariate version. The volatility of the dy-
namic correlation between two series may be explored, which indicates that the volatility between
them is not a constant, but instead a coefficient that changes with time. Results from the DCC-
MgarCH model, and those from the OLS model, are more relevant to the real world.

Ahelegbey et al. established the Network Volatility Index (NetVIX) to evaluate market volatility.
Indicators of market volatility are provided by the index [14]. Indexes like these may be used to assess
the financial markets overall condition and gather extensive data for research into how market anal-
ysis affects the markets.
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3. Methodologies
3.1. The Data and Method

My data is from the reserve bank of India, which includes monthly and annual averages of BSE 100
from 2015 to 2016, and National Stock Exchange of India Limited Index Futures and Stock Options.
All data are collected from the published statement by India bank on September 15, 2021. The infor-
mation in table 2 serves as the primary variable in this model calculation. By calculating their respec-
tive logarithms and determining the best order if ARCH effects are present, the garch model may be
built.

Dynamic analysis using the DCC-garCH model

Firstly, I take the series logarithmically, because some time series about the economy are not
smooth. Only smooth time series I can model on this basis. In order to make the non-smooth time
series smooth, I usually take the logarithmic rate of return of the series and differentially process it to
make the series smooth. Secondly, I try to build the arch model and perform the arch effect test on
the residuals. Then I make univariate DCC-garch model after confirming the arch effect, i.e. garch
(1,1) model. Finally, do the dcc model, when the value of o+f is less than 1, the model is available.

€; assume & = 0Z, and z,~iidN(0,1)
Then I can write 67 as

0% = 0(0 + O(lsg_l + -+ aqE%_q + 810%_1 + -+ BpG%_p (1,1)

0y > 0,a; = 0,i > 0 Returns for each period are linearly combined in a non-negative manner with
a positive constant term.

ry = ug + pype~N(0, Hp)z (2)
H; = D{RD¢ (3)
1 1
Re = (10Q) 2Q(16Qy) > “4)
Q=0—-a—-b)Q+ ag_1&1 + Q16 = Dip; 5)

Dy is the k*k diagonal matrix formed by taking the diagonal elements of the time-varying condi-
tional standard deviation derived from the univariate GARCH model; R; is the dynamic conditional
correlation coefficient moment; Q; is the unconditional correlation matrix of the normalized residu-
als; €, is the vector normalized residuals; « is the standardized unconditional covariance coefficient ;
b is the conditional covariance matrix coefficients

(5) equation is the covariance of the target variance
The DCC- GARCH model is built on the basis of the GARCH (1) structure

Qijt = Pij T O((Si,t—15j,t—1 - pi,j) + B(dije-1 — Pij) (6)

Is the related coefficient between the gold price yet its influencing factors, and also the standard-
ized q

The DCC-Garch (1,1) model (a + < 1) satisfies the mean reversion phenomenon, then it is con-
sistent with the actual.

It can be written as

Qe = (1 —2)(er-18-1) + AQe4 (7)
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Q= 5(1 —a— B) + 0‘(£t—1£t—1) + BQ¢-1 (8)

Based on calculations from the DCC-garCH model, I find the dynamic nature of the link between
derivatives market development and economic growth.

I use the information shown in Tables 1 and 2, where a arch test is performed on the unit-root
provided in columns 6 and 9 of Table 2, and the results are shown in Table 3 and 4.

DCC-garch model testing is used to demonstrate the dynamic link between derivatives and eco-
nomic market development. Our data seem to confirm the hypothesis of Vo [9]. Tables 5 and 6 show
a strong correlation between economic growth in India and the development of derivatives markets.
Hence, the Indian market appears to benefit from the development of financial markets.

Table 1: Monthly and annual average of BSE 100 in India.
TABLE 180: MONTHLY AND ANNUAL AVERAGES OF BSE 100(Base:1983-84=58)

Year/ Au Nov An-
Mont Apr. May Jun. Jul & Sep. Oct. Dec. Jan. Feb. Mar. nual
h . .

1 2 3 4 5 6 7 8 9 10 11 12 13 14
2015- 865 843 8291 859 845 7946 829 802 794 766 728 764 810

16 967 055 26 519 580 28 797 541 7.01 6.63 323 0.84 5.72
2016- 789 799 8310 868 886 9023 895 849 834 864 911 934 863

17 873 418 40 444 482 .60 421 352 0.65 0.63 4.03 6.61 830

102 102 105 107 108 112 109 105 114
201187' 19%66 3189 995371 03.0 75.1 1703328 470 82.6 007 578 09.8 96.8 24.7
06 049 . 9 o 5 4 0 3 5 3 2
108 109 12 117 106 108 110 110 110 115
201198' 822 96.6 181203 376 86.6 111317 149 907 49.0 740 082 115 1113}2
s 2 & ;3 7 L § 9 2 3 7 o L
118 116 116 110 1112 115 120 121 122 120 15
2%109' 376 983 16159;‘ 328 739 513 861 552 529 849 45.6 595612 92.7
o 7 © 5 0 4 5 5 2 o ¢ 22 4
1102 109 114 118 126 136 144 151 150 121
2%210' 991671 5938(; 28.6 666 37.6 161215 503 68.0 741 491 116 183 34.0
61 5. s o g © o 9 9 1 0 4 5
. 148182160
Soos 208 M0 g9 o o o o oo
6 2 * 3

Note: The average are based on daily closing index.
Source: BSE Ltd.
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Table 2: Collect from the table of turnover in the equity derivatives market in India by column 6 and
9.

National Stock Exchange of India

30000000
25000000
20000000
w
2 15000000 )
a m National Stock Exchange of India
Limited (NSE) Index futures
10000000
National Stock Exchange of India
Limited (NSE) Stock options
5000000

..'a..'...l.'..l‘ ..'||‘J|.|‘n‘|||| |.‘..|

> W > a
ot 3 O o
< Z2 uw

c o u = = =
5 o O ®© 9.2
= v 0o 2 <

Total
2020-21

Year/Month

3.2. Results

I use the data from Table 2 in column 6 to make the arch test and apply the data in DCC-garCH
model, the result shows at Table 3 and Table 4.

Furthermore, I can follow the same steps by using the column 9 data. The result will shows in table
5 and Table 6.

The data exhibit an arch effect, which indicates that I can create a garch model to continue data
analysis, according to the results. Tables 7 and 9 allow me to draw the conclusion that there is positive
dynamic correlation fluctuation between them all. This outcome can also support the notion that de-
rivatives have a beneficial effect on the stock market, which I indicated before.

Table 3: Arch test for column 6.

Source ss df MS Number of obs = 43

F(e, 42) = e.e0

Model e e 5 Prob > F = -

Residual 2.6326e+14 42 6.2680e+l12 R-squared = ©.0000

Adj R-squared = 2.0000

Total 2.6326e+14 42 6.2680e+12 Root MSE = 2.5e+0¢

dvl Coef. Std. Err. t P>|t] [95% Conf. Interval]

_cons 46339.814  3.82e+05 0.12 ©9.904 -7.24e+05 8.17e+@5
archlm,lag(1/3)

LM test for autoregressive conditional heteroskedasticity (ARCH)

lags(p) chi2 df Prob > chi2
1 7.669 1 ©.8856
2 12.754 2 @.ee17
3 13.114 3 ©.0044
HO: no ARCH effects vs. Hl: ARCH(p) disturbance
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Table 4: DCC-garCH result for Icolumn 6.

regress dv2

Source SS df MS Number of obs = 43
F(e, 42) = 0.00
Model -] ] " Prob > F = :
Residual 1.73@3e+15 42 4.1198e+13 R-squared = @.0000
Adj R-squared = 2.0600
Total 1.7303e+15 42 4.1198e+13 Root MSE = 6.4e+06
dv2 Coef.  Std. Err. t P> |t] [95% Conf. Interval]
_cons 3.38e+05 9.79%e+05 ©.35 9.732 -1.64e+06 2.31le+06
archlm,lag(1/3)
LM test for autoregressive conditional heteroskedasticity (ARCH)
lags(p) chi2 df Prob > chi2
1 8.878 1 0.0045
2 12.713 2 0.0017
3 13.262 3 9.0841
H@: no ARCH effects vs. H1l: ARCH(p) disturbance
Table 5: Arch test for column 9.
Dynamic conditional correlation MGARCH model
Sample: 2 - 44 Number of obs = 43

Distribution: Gaussian

Wald chi2(.) =

Log likelihood = -685.8613 Prob > chi2 =
convergence not achieved
Coef. Std. Err. z P>|z| [95% Conf. Interval]
dvl
_cons 40633.961
ARCH_dv1
arch
L1. 9.445 9.973 6.13 ©.0e0 9.303 8.588
garch
L1. -8.198 0.034 -5.76 ©.000 -8.265 -8.131
_cons 6.01e+12

end of do-file
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Table 6: DCC-gatCH result for column 9.

Dynamic conditional correlation MGARCH model

Sample: 2 - 44 Number of obs = 43
Distribution: Gaussian Wald chiz(.) =
Log likelihood = -724.2816 Prob > chi2 =

convergence not achieved

Coef. Std. Err. z P>z [95% Conf. Interval]
dv2
_cons 8.54e+85
ARCH_dv2
arch
1k @.33e
garch
L1 -@.225 0.000 -2.2e+04 0.000 -9.225 -8.225
_cons 4.16e+13

end of do-file

4. Conclusion

A considerable influence on the financial markets is exerted by the establishment of the economic
sector. In order to help the actual economic growth, it is a critical component of the national capital
market. In addition, it has the potential to stabilize the capital market and improve market efficiency,
both of which have a direct impact on the actual economy. Derivatives have been shown to have a
positive impact on economic commodities by acting as a hedging tool to stabilize market efficiency.
However, there is insufficient evidence to support this research's claim.

I analysis the vibrant return interaction between the derivatives and equity operations. I used the
DCC-garCH model to examine data from the third quarter of each year from 2018 through 2022 in
India, a country with an established derivatives market. There is noticeable volatility in the develop-
ment of the Indian economic condition, which has an influence on economic growth.

The limitation of this paper is that I only use a DCC-garCH model to evaluate the data on the
expansion of the derivatives system in India, which only demonstrates that the turbulence of the share
market is more apparently. I can further analyze this result and use other models for risk description
and risk management.

References

[1] Chee Kwong Lau, How corporate derivatives use impact firm performance?, Pacific-Basin Finance Journal, Vol-
ume 40, Part A, 2016, Pages 102-114, ISSN 0927-538X, https://doi.org/10.1016/j.pacfin.2016.10.001.

[2] Vahey, J. & Oppenheimer, L. 2014. Derivatives: The risks and rewards. A vailable: https.://www.thirdway.org/re-
port/derivatives-the-risks-and-rewards.

[3] Yung-Ming Shiu, How does reinsurance and derivatives usage affect financial performance? Evidence from the UK
non-life insurance industry, Economic Modelling, Volume 88, 2020, Pages 376-385, ISSN 0264-9993,
https://doi.org/10.1016/j.econmod.2019.09.048 .

[4] Romania, 2015

[5] Kim, H.T., Papanastassiou, M. and Nguyen, Q., 2017. Multinationals and the impact of corruption on financial
derivatives use and firm value: Evidence from East Asia. Journal of Multinational Financial Management, 39,
pp-39-59.

[6] Atilgan, Y., Demirtas, K.O. and Simsek, K.D., 2016. Derivative market in emerging econ-omies: A survey.

169


https://www.thirdway.org/report/derivatives-the-risks-and-rewards
https://www.thirdway.org/report/derivatives-the-risks-and-rewards

Proceedings of the 2nd International Conference on Business and Policy Studies
DOI: 10.54254/2754-1169/7/20230229

International review of Economics & finance, 42, pp.88-102.

[7] Hwang, S. and Satchell, S.E., 2000. Market risk and the concept of fundamental volatility: measuring volatility
across asset and derivative markets and testing for the impact of derivatives markets on financial markets. Journal
of Banking & Finance, 24(5), pp.759-785.

[8] Diby Francois Kassi et al. (2019) ‘Market Risk and Financial Performance of Non-Financial Companies Listed on
the Moroccan Stock Exchange’, Risks, 7(1), p. 20. doi: 10.3390/risks7010020.

[9] Vo DH, Huynh SV, Vo AT, Ha DT-T. The Importance of the Financial Derivatives Markets to Economic Develop-
ment in the World’s Four Major Economies. Journal of Risk and Financial Management. 2019; 12(1):35.
https.//doi.org/10.3390/jrfim12010035

[10] Wang, L., Alam, P. and Makar, S., 2005. The value-relevance of derivative disclosures by commercial banks: A
comprehensive study of information content under SFAS Nos. 119 and 133. Review of Quantitative Finance and
Accounting, 25(4), pp.413-427.

[11] Casillo, A., 2004, October. Model specification for the estimation of the optimal hedge ratio with stock index futures:
an application to the Italian derivatives market. In Conference on Derivatives and Financial Stability in Rome.

[12] Lin, J.B., Pantzalis, C. and Park, J.C., 2007. Corporate use of derivatives and excess value of diversification. Jour-
nal of Banking & Finance, 31(3), pp.889-913.

[13] Buyukkara, G., Kucukozmen, C.C. and Uysal, E.T., 2022. Optimal hedge ratios and hedging effectiveness: An anal-
ysis of the Turkish futures market. Borsa Istanbul Review, 22(1), pp.92-102.Author, F.: Contribution title. In: 9th
International Proceedings on Proceedings, pp. 1-2. Publisher, Location (2010).

[14] Daniel Felix Ahelegbey & Paola Cerchiello & Roberta Scaramozzino, 2021. "Network Based Evidence of the Fi-
nancial Impact of Covid-19 Pandemic," DEM Working Papers Series 198, University of Pavia, Department of Eco-
nomics and Management.

[15] Banerjee, G. etal. (2017) ‘Effects of derivatives usage and financial statement items on capital market risk measures
of Bank stocks: evidence from India’, Journal of Economics & Finance, 41(3), pp. 487-504. doi: 10.1007/s12197-
016-9366-6.

[16] Birau, Ramona. (2013). FINANCIAL DERIVATIVES -MEANINGS BEYOND SUBPRIME CRISIS STIGMA.

[17] Duc Vo, Son Huynh, Anh Vo, Dao Ha. (2019) The Importance of the Financial Derivatives Markets to Economic
Development in the World’s Four Major Economies. Journal of Risk and Financial Management 12:1, pages 35.

[18] Guay, W.R., Haushalter, D. and Minton, B.A., 2003. The influence of corporate risk exposures on the accuracy of
earnings forecasts. Available at SSRN 375740.

[19] Khaled Mokni,A dynamic quantile regression model for the relationship between oil price and stock markets in oil
-importing and oil-exporting countries, Energy,Volume 213,2020,118639,ISSN 0360-5442, https://doi.org/10.1016
/j.energy.2020.118639.

[20] Roy R P, Roy S S. Financial contagion and volatility spillover: An exploration into Indian commodity derivative
market[J]. Economic Modelling, 2017, 67: 368-380.

[21] The data in table 1, 2, is from Reserve Bank of India, available at https://www.rbi.org.in/scripts/AnnualPublica-
tions.aspx?head=Handbook%Z200f%20Statistics%200n%20Indian%20Economy

[22] YILDIRAN, M. and UZUN, A. (2013) ‘Theoretical Fundamentals of 2008 Global Financial Crisis: Influence of Fi
nance and Accounting Approaches on the Crisis’, Akdeniz University Faculty of Economics & Administrative Scie
nces Faculty Journal / Akdeniz Universitesi Iktisadi ve Idari Bilimler Fakultesi Dergisi, 13(27), pp. 63—76. Availa
ble at: https://search.ebscohost.com/login.aspx?direct=true&site=eds-live&db=owf&AN=96909652 &authtype=u
id&user=rmabrowserextension&password=BrOwserExtension789! (Accessed: 6 May 2022).

170


https://doi.org/10.3390/jrfm12010035
https://ideas.repec.org/p/pav/demwpp/demwp0198.html
https://ideas.repec.org/p/pav/demwpp/demwp0198.html
https://ideas.repec.org/s/pav/demwpp.html
https://www.rbi.org.in/scripts/AnnualPublications.aspx?head=Handbook%20of%20Statistics%20on%20Indian%20Economy
https://www.rbi.org.in/scripts/AnnualPublications.aspx?head=Handbook%20of%20Statistics%20on%20Indian%20Economy

