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Abstract: 

The study is to understand the volatility linked between Nifty index and Nifty derivative segment i.e. Nifty 

futures and options while applying the Arch and Garch(1,1)model of time series. The study uses the daily 

closing price of Nifty index and Nifty future and option contract traded price of both the exchanges and period 

taken for analysis before and after the pioneer of nifty future and options were introduced is (1996-2000) and 

(2000-2020) for futures and (2001-2020) for options. This paper aims to analyse the volatility of the market 

with the linkage between NSE and nifty derivative segment, it helps the investor to better understand the 

market scenario and its implementation for investors. 
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Introduction 

Financial market is known to play a Vitol role in understanding the economics of the country.it helps to 

understand one of the major aspects of the country development. importance of the financial market is to 

understand the financial scenario and volatility of the market with the help of time series model. The volatility 

of any market is considered to be to be uncertain with the changes in any economic situation. 

Equity derivatives in India were launched as part of capital market reforms to hedge price risk from greater 

financial integration between nations in the 1990s, these reforms were an integral part financial sector reforms 

recommended by the Narasimham Committee Report on the Financial System, in September 1992. These 

reforms were aimed at strengthening, competition, transparency and efficiency in Indian financial market. More 

than a decade of reforms brought about a major transformation and structural changes during this period such 

as the transition to electronic trading from floor level trading, cancellations "Badla" transactions and 

introduction of "rolling" settlement gradually on "T+2" to improve the cash market operations in India. 

Furthermore, not only new financial products such as derivatives, exchange-traded funds and hedge funds were 

allowed, but so were foreign players such as foreign institutional investors (FIIs). invest in India. The 

introduction of derivatives in India was recommended by L.C. Gupta Committee Report on derivatives in 1997 

by stages. Accordingly, stock index futures were introduced First. BSE was the first exchange in the country to 

start trading in BSE-based index futures Sensex on 9 June 2000. NSE also started its trading on 12 June 2000 

based on S&P Nifty. Subsequently, other products such as stock futures for individual securities were 

introduced in November 2001. This was followed by the approval of index options trading based on these two 

indices and options about individual securities. Volumes in derivatives markets, especially futures and options 

the NSE segment has witnessed a huge increase and now the turnover is much higher than u turnover in cash 
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markets. Till date only four derivatives are available in India markets, namely index futures, index options, 

stock futures and stock options. 

One of the major aspects for introducing the derivative segment in India was the high volatility. The Indian 

stock market is one of the most volatile markets compared to other developed countries in the world. This study 

is to understand the impact of derivative segment over the cash segment. This paper also tries to explain their 

impact on people mindset towards the derivative segment.  

Review of literature:  

Najaar,(2016) To capture the symmetry effect in Amman Stock exchange data, both ARCH and GARCH (1, 1) 

model is employed. The primary empirical findings of the stock return data is far from normality, whereas it 

showed existence of conditional Heteroscedasticity; in other words volatility clustering. Moreover, the 

statistical output reveals evidence for leptokurtosis, long memory, skewed to left (fat tailed), and persistence of 

volatility (Najjar, 2016 ). 

Sirisha & Kalyan(2019) study concludes that the Options give more returns compared to futures. The stock 

market will give high returns to the investors who can bear high risk. Where derivatives are an instrument used 

to minimize the risk and covered the loss occurred in the stock market. The options will give more returns and 

less risk when compared to futures (Sirisha & kalayan, 2019). 

Wats(2017) It is found that the effect of both the expiration days and expiration weeks on the spot market 

volatility is very significant. Volatility on expiration and expiration days designates those investors are unsure 

and desire to roll over their position. It can be concluded that due to the introduction of futures and options of 

the near month, the spot market volatility has increased in the expiration days and expiration weeks. The 

manipulation by speculators may be the central basis behind high volatility during and subsequent to expiry of 

these contracts. The effect of expiry day volume on return and volatility shows that affirmative and significant 

causality is running from volume to volatility and return which focuses on the fact that prices are speculative 

and the traders take large spot positions to cover their risk thereby accentuating the volatility during the 

expiration period. 

Gakhar,(2016) The study suggests that after the introduction of derivatives in the Indian financial markets, 

volatility of spot market has reduced. The final AR (1)-GARCH (1,1) model show that overall volatility has 

reduced in the spot market after the introduction of derivatives. In the model all variables are highly significant. 

An analysis shows that overall derivatives market has been able to achieve the purpose for which it was 

established. It has been able to reduce the volatility of the stock market over a period of more than a decade of 
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its establishment (Gakhar, Indian Derivatives Market: A Study of Impact on Volatility and Investor Perception, 

12, December 2016) (sah & omkarnath, 2019). 

GAHLOT, Datta, & Kapil (2010) He has studied the behaviour of volatility of stock market after introduction 

of future by using GARCH (1, 1) model. He has considered S&P CNX Nifty and 10 individual stocks of which 

5 are derivative stock and another 5 are derivative stocks. In case of index future, the volatility in the S&P 

CNX Nifty has declined after the introduction of S&P CNX Nifty future but the magnitude of dummy variable 

is very low which shows decline in volatility is very low. In case of 7 individual stocks, it shows an increase in 

volatility but there are 3 stocks which shows reduction in the volatility. There is, thus, mixed results regarding 

the impact of introduction of future on the underlying spot market volatility. Nifty shows contradictory pattern 

of increase in its unconditional GARCH volatility. This may be due to bundling effect of constituent stocks of 

Nifty (GAHLOT, Datta, & Kapil, 2010) 

Sah & Omkarnath, (2006) The impact of the introduction of the futures and options on the volatility of the 

underlying markets is negligible as evident from the magnitude of the coefficients of the futures and options 

dummies. The impact of recent news has increased in the post- introduction phase of Nifty futures while the 

volatility in returns arising from the effect of old news has declined implying that the quality of information flowing 

has improved to the cash market (sah & omkarnath, 2019). 

Mallikarjunappa & E.M., (2008) study concludes that the introduction of derivatives has not brought the 

desired outcome of decline in volatility. However, the result of the Chow test for parameter stability clearly 

indicates structural change in the coefficients of pre-futures and post-futures periods, suggesting a change in 

the nature of volatility patterns during the post futures period. Based on the results, it is inferred that any 

change in the volatility process is not due to the introduction of derivatives, but may be due to many other 

factors, including better information dissemination and more transparency. The speed of information flow must 

have increased so that the response level of stocks is more sensitive to recent innovations in the post- 

derivatives period. Further research is recommended to measure the changes in information flow due to the 

introduction of derivatives (Mallikarjunappa & Afsal, 2008). 

Research Methodology: 

Date type  Analytical and secondary data  

Sampling type Non probability and convince  

Sampling frame Nifty Equity and Nifty derivative index  

Duration of study  Before the introduction of future and 

options  
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1996-2001(Future) 

1996-2002(options) 

After the introduction of future and options  

2001-2020 (Future) 

2002-2020 (Option) 

 

Objective of the study: 

Data Analysis: 

1. To understand the volatility of Nifty before the Introduction of options 

2. To understand the volatility of Nifty before the Introduction of future 

3. To understand the volatility of Nifty after the Introduction of future 

4. To understand the volatility of Nifty after the Introduction of options 

Case1- To understand the volatility of Nifty before the Introduction of options 

1. The data is taken between the time of February 1996 to April 2001 before the future is introduced. 

2. To conduct the unit root test for understanding the data is stationary or non-stationary, if not the convert into 

stationary data to further continue with variable model 

To estimate the data hypothesis testing is done 

H0- There is a unit root series that means that data is not stationary H1- There is a unit root test that means that 

the data is stationary 

Where Probability should be ≤ 5% (means series is stationary) 
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                      Table-1 unit root test SR 

 

Figure -1 Non- stationary graph of before introduction of Option treading 

As we can understand that the probability in 25% which means H0 is accepted an also as we see the graph 

it can be explained that the graph as soon trends in its which Cleary shows that the data is non stationary so 

it needs to be converted into stationary data. 

To convert it into stationary data the new object should be created and command is return. 
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Table-2- u n i t  root test SR 

 

 

Figure -2 stationary graph of before introduction of Option treading 



Derivatives Trading and Volatility - A Study of the Indian Stock Markets 

 

Section A -Research paper 

208 
Eur. Chem. Bull. 2023, 12(Special Issue 6), 202-223 

Form the above graph it can be seen that the it is converted into stationary data and as well as the 

probability value is ≤ 5% which means that the alternate hypothesis is accepted. 

Figure-3 Histogram ADF SR NIFTY50 

Modelling the Arch Model 

As the unit root data shows that the data is stationary which shows the normality thus arch effect is 

present 
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The first part of the table corresponds to the mean equation and second part corresponds to the variable equation 

Mean equation 

Nifty closing price (NCP) = -0.6196 +0.0886 NCP(t-1) + ∈t 

 Variance equation 

Ht=245.6409 + 0.24615h2 𝑡−1 + 0.10325 ℎ2
𝑡−2 + 0.13038  ℎ2

𝑡−3 

As we can see that the variance adds up to 0.4978  

The persistent of the volatility is higher as it is closed to 1. More lags can be added to achieve higher volatility. 

Modelling of Garch Model 

 

Table-4 Garch Model Nifty 50 

 Here dependent variable is C (spot rate)  

 Garch (1,1) model is used to check significant volatility  

 Coefficient of future rates is 0.618092 which shows significant with the spot rates return. Whereas 

constant score is 0.07291.  

 Which means that if constant is 0.07291 then dependency of Spot rate is 0.618092 times of Future rate.  
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 Further Durbin Watson stat tells us whether our model suffer ‘serial correlation problem’. The Durbin- 

Watson statistic will always have a value ranging between 0 and 4   

 If it is close to 2; No serial correlation in the model  

 If it is close to 0; positive correlation in the model  

 If it is close to 4; Negative correlation in the model  

 

A rule of thumb is that DW test statistic values in the range of 1.5 to 2.5 are relatively normal. Values outside 

this range could, however, be a cause for concern in our model we found 2.064833 indicating no serial 

correlation in the model. 

Case2- To understand the volatility of Nifty before the Introduction of future 

 

1. The data is taken between the time of February 1996 to April 2000 before the future is introduced 

2. To conduct the unit root test for understanding the data is stationary or non-stationary, if not the convert 

into stationary data to further continue with variable model 

To estimate the data hypothesis testing is done 

H0- There is a unit root series that means that data is not stationary H1- There is a unit root test that 

means that the data is stationary 

Where Probability should be ≤ 5% (means series is stationary) 

 

 

Table-5-unit root test SR 
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Figure -4 stationary graph of before introduction of Future treading 

x 

Figure -5 Histogram ADF SR NIFTY50 

Modelling the Arch Model 

 

As the unit root data shows that the data is stationary which shows the normality thus arch effect is present. 
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𝑡�−
1 

 

Table-6 Arch Model Nifty50 

 The first part of the table corresponds to the mean equation and second part corresponds to the variable 

equation 

Mean equation 

Nifty closing price (NCP) = -0.4908 + 0.1111 NCP(t-1) + ∈t Variance equation 

Ht=245.6409 + 0.2593ℎ 2
 

As we can see that the variance adds up to 0.2593 
The persistent of the volatility is higher as it is closed to 1. More lags can be added to achieve higher 

volatility. 
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Modelling of Garch Model 

 

Table-7 Garch Model Nifty 50 

 Here dependent variable is C (spot rate) 

 Garch (1,1) model is used to check significant volatility 

 Coefficient of future rates is 0.618092 which shows significant with the spot rates return. Whereas 

constant score is 0.07291. 

 Which means that if constant is 0.007291 then dependency of Spot rate is 0.618092 times of Future rate. 

 Further Durbin Watson stat tells us whether our model suffer ‘serial correlation problem’. The Durbin- 

Watson statistic will always have a value ranging between 0 and 4. 

• If it is close to 2; No serial correlation in the model 

• If it is close to 0; positive correlation in the model 

• If it is close to 4; Negative correlation in the model 

A rule of thumb is that DW test statistic values in the range of 1.5 to 2.5 are relatively normal. Values 

outside this range could, however, be a cause for concern in our model we found 2.064833 indicating no 

serial correlation in the model. 
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Case3 - To understand the volatility of Nifty after the Introduction of future 

 

1. The data is taken between the time of February 2000 to March 2020 before the future is introduced 

2. To conduct the unit root test for understanding the data is stationary or non-stationary, if not the convert 

into stationary data to further continue with variable model 

To estimate the data hypothesis testing is done 

H0- There is a unit root series that means that data is not stationary H1- There is a unit root test that 

means that the data is stationary 

Where Probability should be ≤ 5% (means series is stationary) 

 

 

 

Table-8-unit root test FR 
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Figure -6 stationary graph of after introduction of option treading 

 

 

Source- data ran in EViews software 

 

 

 

 

Figure -7 Histogram ADF FR NIFTY50 
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Modelling Of Arch Model 

As the unit root data shows that the data is stationary which shows the normality thus arch effect is present. 

 

 

Table-9 Arch Model Nifty50 

 

The first part of the table corresponds to the mean equation and second part corresponds to the variable 

equation 

Mean equation 

Nifty closing price (NCP) = 2.34 + 0.17089 NCP(t-1) + ∈t  

Variance equation 

Ht=245.6409 + 0.6360ℎ 2
 

As we can see that the variance adds up to 0.6366 

The persistent of the volatility is higher as it is closed to 1. More lags can be added to achieve higher 

volatility. 
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Modelling Of Garch Model 

 

 

Table-10 Garch Model Nifty50 

 

  

Table-10 Garch Model Nifty50 

 

 Here dependent variable is C (spot rate) 

 Garch (1,1) model is used to check significant volatility 

 Coefficient of future rates is 1.28564 which shows significant with the spot rates return. Whereas constant 

score is 0.07945. 

 Which means that if constant is 0.07945 then dependency of Spot rate is 0.12856 times of Future rate. 

 Further Durbin Watson stat tells us whether our model suffer ‘serial correlation problem’. The Durbin- 

Watson statistic will always have a value ranging between 0 and 4. 
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• If it is close to 2; No serial correlation in the model 

• If it is close to 0; positive correlation in the model 

• If it is close to 4; Negative correlation in the model 

A rule of thumb is that DW test statistic values in the range of 1.5 to 2.5 are relatively normal. Values 

outside this range could, however, be a cause for concern in our model we found 2.131667 indicating no 

serial correlation in the model. 

Case4 – To understand the volatility of Nifty after the Introduction of options 

 

1. The data is taken between the time of February 2001 to March 2020 before the future is introduced 

2. To conduct the unit root test for understanding the data is stationary or non-stationary, if not the convert 

into stationary data to further continue with variable model 

To estimate the data hypothesis testing is done 

H0- There is a unit root series that means that data is not stationary H1- There is a unit root test that 

means that the data is stationary 

 

Where Probability should be ≤ 5% (means series is stationary) 
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Table11 unit root test FR 
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Figure -8 stationary graph of before introduction of Future treading 

 

 

 

 

 

 

 

 

Figure -9 Histogram ADF FR NIFTY50 
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Modelling of Arch Model 

As the unit root data shows that the data is stationary which shows the normality thus arch effect is present. 

 

 

Table-12 Arch Model Nifty50 

 

The first part of the table corresponds to the mean equation and second part corresponds to the variable 

equation 

Mean equation 

Nifty closing price (NCP) = 2.34 + 0.17089 NCP(t-1) + ∈t Variance equation 

Ht=245.6409 + 0.61044ℎ 2
 

As we can see that the variance adds up to 0.61044 

The persistent of the volatility is higher as it is closed to 1. More lags can be added to achieve higher 

volatility. 
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Modelling of Garch Model 

 

Table-13 Garch Model Nifty50 

 

 

 Here dependent variable is C (spot rate) 

 Garch (1,1) model is used to check significant volatility 

 Coefficient of future rates is 1.402827 which shows significant with the spot rates 

return. Whereas constant score is 0.077256. 

 Which means that if constant is 0.077256 then dependency of Spot rate is 0.1402827 

times of Future rate. 

 Further Durbin Watson stat tells us whether our model suffer ‘serial correlation 

problem’. The Durbin- Watson statistic will always have a value ranging between 0 

and 4. 

• If it is close to 2; No serial correlation in the model 

• If it is close to 0; positive correlation in the model 

• If it is close to 4; Negative correlation in the model 
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 A rule of thumb is that DW test statistic values in the range of 1.5 to 2.5 are 

relatively normal. Values outside this range could, however, be a cause for 

concern in our model we found 2.128434 indicating no serial correlation in the 

model. 

 

Conclusion: 

The study says that before the introduction of derivate market and after the 

introduction of derivate market are inter linked with each other. 

The arch model after the introduction of derivate market also shows that the price is 

dependent on past data which proves that the data is interlinked with each other. 

Garch (1,1) after the intro of future which means that if constant is 0.07945 then 
dependency of Spot rate is 0.12856 times of Future rate. 

Garch(1,1) after the intro of options Which means that if constant is 0.077256 then 

dependency of Spot rate is 0.1402827 times of Future rate. 
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