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Abstract 

This paper investigates the nature and 

characteristics of stock market volatility in India. 

The volatility in the Indian stock market exhibits 

characteristics similar to those found earlier in 

many of the major developed and emerging stock 

markets. Various volatility estimators and 

diagnostic tests indicate volatility clustering, i.e., 

shocks to the volatility process persist and the 

response to news arrival is asymmetrical, meaning 

that the impact of good and bad news is not the 

same. Suitable volatility forecast models are used 

for Sensex and Nifty returns to show that: In this 

paper the researcher analyse the NIFTY 50 spot 

market daily price compared to Index options Nifty 

50 at NSE market for the period of 2011-2015 (5 

years). There is a mixed evidence of return and 

volatility between the Nifty spot and options in the 

Indian market of NSE. Empirical application of 

Nifty 50 at NSE volatility rate of return 

demonstrates through the GARCH model. 

Keywords: NIFTY 50, Options data, ARCH, 

GARCH, and NSE. 

I. INTRODUCTION 

Volatility is the most basic statistical risk 

measure. It can be used to measure the market risk 

of a single instrument or an entire portfolio of 

instruments. While volatility can be expressed in 

different ways, statistically, volatility of a random 

variable is its standard deviation. In day-to-day 

practice, volatility is calculated for all sorts of 

random financial variables such as stock returns,  

 

interest rates, the market value of a portfolio, etc. 

Stock return volatility measures the random 

variability of the stock returns. Simply put, stock 

return volatility is the variation of the stock returns 

in time. More specifically, it is the standard 

deviation of daily stock returns around the mean 

value and the stock market volatility is the return 

volatility of the aggregate market portfolio. The 

Indian stock market is represented by two most 

prominent stock indices, viz., Bombay Stock 

Exchange’s (BSE) Sensitive Index (Sensex) and 

NSE’s S&P CNX Nifty (Nifty). The Sensex is 

generally considered to be the bellwether of the 

Indian stock market. It is the older and the more 

often quoted index. 

Review of Literature 

The capital market is dynamic due to the 

macro and micro economic factors.  The dynamic 

of capital market can be captured using the 

volatility gagging techniques. GARCH is class of 

model has become the most appropriate model to 

estimate the volatility (Matei, 2009). Using the 

GARCH model volatility was initially tested on US 

market data and later these tests were applied on 

other stock markets like UK, Japan, Singapore and 

Netherlands (Tse, 1991), (Tse and Tung, 1992) 

(Poon and Taylor, 1992) (de Jong et al., 1992). 

With US stocks data, GARCH (1,1) model found to 

possess better forecasting power than the other 

older models of volatility (Akgiray, 1989).  Fama 

and French (1989, 1993) studied the relationship 
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between economic conditions and expected returns 

of financial assets on the equity market. Market 

participants built their own strategies using 

derivative market based on their long-short-term 

investment (Naresh et.al. 2013). Henceforth this 

paper is an attempt to investigate for, the evidence 

and its impact of speculation on the volatility of 

CNX Nifty index price movement in the context of 

Forex market and Nifty’s volatility and Conditional 

variance of using a class of GARCH model. 

Research Methodology 

The study is empirical in nature and the 

data used in this paper is daily observed stock 

market index of Nifty 50 (NSE) and the data were 

analysed as monthly stock market portfolio returns 

of Nifty 50 spot (underlying) value and Nifty 50 

Index options at NSE market. The data was 

collected from 2011 to 2015 as monthly return 

index of NSE emerging market from NSE website 

(www.nseindia.com). During this study period 

Stock markets around the world plummet during 

2011 late July and early August, and are volatile 

for the rest of the year. The researcher has also 

taken the current date price of selected Nifty 50 

options to compare with the spot value. The study 

uses the closing prices of Nifty 50 both in spot and 

the daily options price data for near month contract 

of European options were used in options market. 

Both the return and index series was used to have 

1240 daily observations available for study. Daily 

stock prices have been converted to daily returns.  

The present study uses the logarithmic difference 

of prices of two successive periods for the 

calculation of rate of return which are follows: 

 

r(t) =                                           =                           

 

                                            - 1 -------------- (1) 

 

 

Here r(t) represent the return series which 

is being calculated from the price series price(t). 

The expected return µ is calculated from the return 

series as: 

 

µ=                           ---------------- (2) 

 

Variance σ
2
 is calculated by using the 

return series and the mean (expected return, µ) as 

follows: 

                            

    σ
2
=                                    ---------------- (3) 

Equations of various tests 

Test of stationary (Unit root tests) 

ADF test PP test 

∆𝑌𝑡 = 𝛽1𝐷𝑡 + 𝛿𝑌𝑡−1 + 𝛼𝑖∆𝑌𝑡−𝑖 + 휀𝑡

𝑚

𝑖=1

 ∆𝑌𝑡 = 𝛽1𝐷𝑡 + 𝛿𝑌𝑡−1 + 𝑢𝑡  

ARMA(1,1) NRt = α + β1NRt-1 + β2SPt+ εt + ϕεt-1 

ARCH (1) 

Mean equation Conditional variance 

NRt = α + β1NRt-1 + β2SPt + εt + ϕεt-1 + ut σ
2

t = α0 + α1 u
2
t-1 

GARCH (1,1) 

Mean equation Conditional variance 

NRt = α + β1NRt-1 + β2SPt + εt + ϕεt-1 + ut 𝜎𝑡
2 = 𝛼0 + 𝛼1𝑢𝑡−1

2 + 𝛼2𝜎𝑡−1
2  
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Table 1. Descriptive Statistics 

 
NIFRET NIFTY OPTION 

Mean 2.40E-06 2.19E-07 

Std. Dev. 0.020653 0.015054 

Skewness 0.055887 0.056039 

Kurtosis 1.997472 1.271089 

Jarque-Bera 6874.680 921.4834 

Probability 0 0 

Observations 1240 1240 

Source: computed as per data taken form NSE 

Table – 1 shows the descriptive statistics 

of Nifty and selected Nifty 50 options from 2010 to 

2015. Among the two variables Nifty recorded the 

highest return (2.40E-06) and followed by Nifty 50 

Option (2.19E-07). Both Nifty and Nifty 50 option 

positively skewed which indicate the lower tail of 

the distribution is thicker than upper tail. The 

kurtosis coefficient values for Nifty and Nifty 50 

Option are positive, which indicates the distribution 

to be leptokurtosis or fat tailed distribution. 

Subsequently, the Jarque-Bera test statistics 

suggest that all variables are non-normal. 

Table 2. Test of Stationary 

Variables 

Augmented 

Dickey Fuller 

Test 

Phillips 

Perron Test 

Tau (τ) Statistics 
Adjusted t 

Statistics 

Levels Levels 

NIFTY -46.84558*** -46.8552*** 

1% -2.565897 -1.535897 

5% -1.940952 -1.911095 

10% -1.616613 -1.616613 

NIFTY 

OPTION 
-47.86493*** -47.86833*** 

1% -0.346749 -0.008939 

5% -1.880324 -1.671236 

10% -1.271089 -1.990132 
Source: computed as per data taken form NSE 

Table – 2 exhibits the result of stationary 

of the time series data, the Augmented Dickey 

Fuller Test (ADF) and Phillips Perron Test (PP). 

The unit root test of ADF & PP indicates that the 

null hypothesis is rejected at 1% level for Nifty 

return and Nifty 50 option. Thus, conclude that the 

data were stationary at the levels without intercept 

and trend.  

Table 3. Effect of Volatility and Conditional Variance 

Variables OLS ARMA (1,1) ARCH GARCH (1,1) 

Constant 0.000261 0.000173 0.000412** 0.000509*** 

Nifty Return 0.071500 0.078736 0.012089 -0.001281 

Nifty 50 Option 0.141019*** 0.134079** 0.113832*** 0.121218*** 

AR - 0.673333*** 0.654592*** 0.771576*** 

MA - 0.623736*** -0.711805*** -0.797034*** 

Constant - - 0.000129*** 1.63E-06*** 

Squared Residuals (ARCH) - - 0.401298*** 0.079815*** 

Conditional Variance (GARCH) - - - 0.912780*** 

BG – LM Test (F) 4.203680** 1.047712 - - 

LM Test 26.89135*** 27.41784*** 1.489457 0.358849 
*, **, *** Level of significance at 10%, 5%, 1% respectively. 

Source: computed as per data taken form NSE

  Table – 3, the Autoregressive Moving 

Average model (ARMA) along with the OLS 

model AR (1) i.e. 1 lag autoregressive term (AR) 

and MA (1) 1 lag moving average (MA) term were 

also significant (at 1% level) which means that the 

Nifty return was not only affected by performance 

of Nifty 50 options contract but also nifty’s 

previous day’s error term and moving average of 

present and previous day’s error terms. The ARMA 

(1,1) model of Nifty returns were free from serial 

correlation problem which was evidenced from the 

accepted hypothesis of BG-LM test, but the model 

still suffers from the volatility clustering problem. 

The ARCH (1) model was applied to remove the 

volatility clustering in the ARMA model. It was 

evident that along with the ARMA model, the 

squared residual term was also significant(at 1% 

level), which means that apart from the influence of 
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Nifty 50 options market, AR (1) and MA (1) the 

Nifty returns were also influenced by the Squared 

residuals i.e. ARCH (previous day’s Nifty return’s 

squared residuals volatility). The GARCH (1,1) 

model was applied to capture the conditional 

variance with ARCH (1) model. The conditional 

variance term was also significant at (at 1% level), 

which means that apart from the influence of Nifty 

50 options market, AR (1), MA (1) and Squared 

residuals i.e. ARCH (1), the Nifty returns were also 

influenced by the Conditional Variance (previous 

day’s residual variance /volatility).  

II. CONCLUSION 

This study analysed influence of Nifty 50 

index options contract and the squared residuals 

and Conditional Variance of Nifty 50 index on 

return of Nifty 50 index. The analysis was done 

using OLS, ARMA, ARCH and GARCH to see the 

impact of the options market during the study 

period of 2011-2015 Nifty’s Volatility and 

conditional variance. ARMA is used to find 

whether Nifty is influencing by its own lag variable 

i.e. Autoregressive (AR) and whether nifty is 

influencing by its own lag error term i.e. Moving 

Average (MA). ARCH and GARCH models have 

two equations named mean and variance equations. 

Squared residuals say the information absorption 

(previous day’s volatility) influence the Nifty 

return. Conditional variance says the persisting 

volatility is influencing the Nifty return. The study 

includes only the index of Nifty 50 and exclude 

other index namely Nifty Mid Gap, Bank Nifty, 

Nifty Infra, Nifty IT, Nifty PSE, Nifty CPSE. 

Hence, the result may differ with nifty return 

Volatility. Trading in Indian nifty index may vary 

from time to time; volatility clustering will be 

evidenced whenever trading volume is higher.  
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