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Abstract:
 

The objective of this paper is to investigate the impact of volatility in stock prices of banking sector. The sample 
data consist of closing prices of Bank Nifty from January 1, 2017 to December 31, 2019. The study uses 
EGARCH model tocapture volatility clustering, persistence and leverage effect.The result shows ARCH Effect 
(C3) is positive i.e. there is a positive relation between the past variance and the current variance in absolute 
value,Leverage effect (C4) is negative indicates an asymmetric effect i.e. Bad news will increase volatility 
more than a good new of the same size and Significant and positive value of GARCH Term (C5) indicates 
present volatility or conditional variance is significantly affected by previous period conditional variance.

INTRODUCTION

The volatility in the returns of financial time-series is a main focus of attention among researchers, investors, 
portfolio managers, and other market practitioners. The reason is that volatility is used as a proxy for risk or 
uncertainty. Volatility was first applied by Markowitz (1952) as a measure of risk in portfolio selection. 
Accurate forecasts for the standard deviation or the variance of returns has become indispensable since it is a 
critical parameter in asset allocation in portfolio management, hedging, options pricing, and the calculation of 
value-at-risk (VaR). The volatility in the returns of financial time-series is characterized by stylized features 
commonly exhibited in most financial time-series in varying degrees. These stylized facts are volatility 
clustering, long memory, leptokurtosis and the leverage effect. 

Volatility clustering also referred to as pooling implies that the variance is time-varying (heteroskedastic). 
Volatility clustering describes the tendency of large changes in asset prices to follow large changes and small 
changes to follow small changes.Long memory refers to the long-term dependencies or the persistence of 
autocorrelation in the volatility of financial time-series. Leptokurtosis refers to the heavy (fat) tails of the 
volatility indicating a non-normal distribution. The leverage effect refers to the negative correlation between 
volatility and asset returns (Black 1976). Among the various methods by which the variance can be estimated, 
the ARCH model introduced by Engle (1982) to specifically model and forecast conditional variances and the 
GARCH model introduced by Bollerslev (1986) have become the standard tools for variance modelling. These 
models are able to capture the stylized features of volatility persistence, volatility clustering and leptokurtosis, 
but not the asymmetric feature described as the leverage effect. The exponential GARCH or EGARCH 
introduced by Nelson (1991) and the threshold GARCH or TGARCH introduced by Zakoian (1994) can 
capture the leverage effect stylized fact where positive and negative shocks have asymmetric effects with 
negative shocks having a greater impact on volatility than positive shocks. This paper is an attempt to model 
conditional volatility of banking sector of National Stock Exchange of India i.e. BANK NIFTY by capturing 
volatility clustering, persistence and leverage effect.
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LITERATURE REVIEW

Krishna Murarihas model and forecasted the short-term volatility of the Indian banking sector.Data have been 
collected since January 2000 up to the period of June 2013.As per the analysis, ARIMA (1,0,2) model was 
found to be the best fit to forecast the volatility of bank sector stock returns.

William Coffie has and evaluates the performance of asymmetric first order generalised autoregressive 
conditional heteroscedasticity (GARCH 1, 1) models for Ghana and Nigeriastock market return. Data is 
collected from 1996-2013. Glosten Jagannathan and Runkle (GJR) version of GARCH (GJR-GARCH) and 
Exponential GARCH (EGARCH) methodology used to investigate the leverage effect of return volatility in 
Ghana and Nigeria stock markets using Gaussian, Student-t and Generalised Error Distribution (GED) 
densities.The EGARCH provides the best out-of-sample forecast for the Ghanaian stock market, while the GJR 
gives a better estimation for the Nigerian stock market.

Amanjot singhattempts to capture conditional variance of Indian banking sector's stock market returns across 
the years 2005 to 2015 by employing different GARCH based symmetric and asymmetric models.The 
exponential GARCH (EGARCH) model is found to be the best fit model capturing time-varying variance in the 
banking sector.The results report existence of persistency as well as leverage effects in the banking sector 
return volatility.On an expected note, the global financial crisis increased conditional volatility in the Indian 
banking sector during the years 2007 to 2009.

Dr. Shveta Singh, Teena has model the conditional volatility of banking sectors of National Stock Exchange, 
India and to capture its dynamics as volatility clustering, persistence and leverage effect.Data is collected from 
1stApril 2011 to 31st March 2017.Volatility is analysed by applying EGARCH model on daily returns data of 
two sectors namely composite Bank sector (Bank) and PSU Bank sector (PSU).It is found that both sectors are 
showing volatility clustering, significant persistence and leverage effect but PSU bank sector is more prone to 
negative news and its returns are more volatile, composite Bank sector is less prone to negative shocks due to 
inclusion of private banks.

OBJECTIVE OF THE STUDY

• To model conditional volatility of banking sector of National Stock Exchange of India.
• To capture volatility clustering, persistence and leverage effect.

DATA SOURCE AND METHODOLOGY

Data is in form of daily closing prices of bank nifty has been taken from NSE website from 1st Jan 2017 to 31 
Dec 2019. Logged returns have been obtained from daily closing prices to use in models.

Return Series = Log (Pt/Pt-1) *100

Descriptive statistics: This is used to find the distribution of returns.

Test of stationarily
1. ADF test: Augmented dickey fuller test is used to find the stationarity of return series.

H0 = y series contains unit root or non-stationary.
H1= y series is stationary.
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2. ARIMA (p, d, q) Modelling Process: where p denotes the no. of autoregressive terms, d the no. times the 
series has to be differenced before it becomes stationary and q the no. of moving average terms.

Residuals are checked for auto correlation

1) by using Ljung box Q statistics

H0: no autocorrelation among residuals.
H1: autocorrelation among residuals.

2) ARCH effect: to ascertain the presence of serial correlation in the residuals.

H0: no ARCH Effect in residuals.
H1: ARCH Effect in residuals.

Model testing: EGARCH MODEL

Diagnostic Test for The Best Fitted EGARCH Model:

1. ARCH Effect
2. using Ljung box Q statistics

DATA ANALYSIS

Descriptive statistics

Table 1 it can be seen that bank sector returns are positive during the study period. The Bank sector positive 
returns may be due to Private or public sectors stocks contribution. Standard deviation is low which lead to less 
risk and volatility. Sectors is positively skewed and kurtosis is excess of 3 indicating more peak values of 
returns means large fluctuations are happening within fat tails. Jarque Bera values is high and its p-values are 
less than 0.05 indicating returns are deviated from normal distribution. 

Table 1:
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ADF unit root test

In Table 3 ADF test results are shown it can be seen that bank sectors returns are stationary at levels with 
constant and trend. H0 = series contains unit root or non-stationary. H1= series is stationary. The series 
should be stationary to apply EGARCH model.

Result: Bank sectors absolute t-statistics is greater than MacKinnon critical values. So, the H0 of unit root 
or non-stationary series get rejected resulting series is stationary.

Modelling of ARIMA equation

Many time series data which are not stationary are integrated. Therefore, if we have to difference a time 
series d times to make it stationary.

Table 3:
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Result: The ARIMA (2,0,2) model has been identified using the information criterion and log likelihood. As a 
user of these information criteria for a model selection guide, the model with the smallest information criterion 
(AIC) is selected with highest log livelihood.  

TESTING RESIDUAL AUTOCORRELATION 

Residuals are checked for auto correlation by using Ljung box Q statistics. Autocorrelation has been checked 
up to 36 lags. Table 3 is showing residuals diagnostics.

Table 4:

Result: We can see that there is autocorrelation in residuals of bank sectors because p>0.05 for up to 15 lags. 
But after lag 15 to 36 at 5% level in Bank sector there is no autocorrelation. Hence, our null hypothesis of no 
autocorrelation gets rejected and alternative of autocorrelation among residuals gets accepted.  

LM ARCH Effect

After this ARCH effect is checked up to lag two.We test for ARCH effects in the estimated mean equation to 
ascertain the presence of serial correlation in the residuals. The high values of the F and chi-squared statistics 
and their corresponding small p-values up to lag 2, there is an evidence to conclude that there is presence of 
ARCH effect in the return series even at 1% significant level.
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Table 5:

Result: It can be seen that p<0.01so, null hypothesis of No ARCH effect get rejected and indicating ARCH 
effect in residuals. To apply EGARCH model it is necessary to check the residuals obtained from mean 
equation for serial correlation and ARCH effect. There should be serial correlation in squared residuals and 
ARCH effect in residuals. So, by seeing the results of Table 6 we can ensure to proceed for EGARCH (1, 1) 
model.

EGARCH
Table 6:

Ÿ C2 = Constant, C3 = ARCH Effect, C4 = Leverage Effect, C5 = GARCH Effect.
Ÿ If C4 = 0, the model is symmetric.

But if C4 < 0, it implies that bad news(negative shocks) generate larger volatility than good news(positive 
shocks).

ARCH term is the square of past residual factors (e2) while GARCH is the past volatility (variance H) for 
general GARCH model and in the case of E-GARCH, it is the past values of log variance (H). C (5) is for 
the GARCH term. C (3) and C (4) is for the ARCH term, but the absolute value in C (3) is for the effect of 
the size, while C (4) is for the effects of sign (bad news vs. good news).

C3 is positive shows there is a positive relation between the past variance and the current variance in 
absolute value. C4 is negative indicates an asymmetric effect. Bad news will increase volatility more than a 
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good new of the same size does - which is normally found in financial time series of stock prices and 
exchange rate.

In Table 6 it can be seen that ARCH and GARCH coefficients of variance equations are significant and positive 
in. Significant and positive value of ARCH Term (C3) indicates present volatility is significantly affected by 
previous period news information on volatility and presence of volatility clustering. Significant and positive 
value of GARCH Term (C5) indicates present volatility or conditional variance is significantly affected by 
previous period conditional variance.

C3 Values are close to one in Banking sectors indicating higher persistence of shocks of volatility. Leverage 
term coefficient in Bank sector is negative and significant so indicating presence of leverage effect means 
negative shocks have larger impact on volatility than positive shocks. Sum of C3 and C5 is greater than one 
indicating conditional variance is explosive means movement of indices will be destabilized due to volatility 
disturbances and possibility of permanent change in future behavior of these indices is there. Moreover, Impact 
of these disturbances could be reinforced over time. By seeing AIC and SIC information criteria it can be said 
that EGARCH Model best describes the Bank sector by giving lower values and Log likelihood giving higher 
values. EGARCH Model residual diagnostic–For EGARCH model diagnostic further ARCH effect is checked. 
From Table 7 it can be observed that Durbin Watson statistics is near to two indicating no autocorrelation after 
implementation of EGARCH model.

DIAGNOSTIC TEST FOR THE BEST FITTED EGARCH MODEL

Table7:

The null hypothesis that there is no remaining ARCH effect in the models is not rejected at 1% significant level 
based on the Chi-squared statistic. The conformity of the residuals of the estimated model to homoscedasticity 
is an indication of goodness of fit. The probability value of the Q-statistics in NEXT Table for all lags are higher 
than 0.01, confirming that there is no serial correlation in the standardized residuals of the estimated models at 
1% significant level.  
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FINDINGS AND CONCLUSION

This study is related to analyses the volatility of Bank Nifty of National Stock Exchange, India from January 
2017 To December 2019 with the help of EGARCH model. It is analyzed that distribution of Bank sectors is 
deviated from normality and return series are stationary at level with constant and trend. EGARCH model is 
applied with student t distribution. Mean equation indicated that present period returns are significantly related 
with previous period returns by showing significant AR term. ARCH and GARCH coefficients of Banking 
sectors are positive and significant, indicating present volatility is significantly affected by previous period 
news information on volatility and present period conditional variance is significantly affected by previous 
period conditional variance respectively. GARCH Effect values are close to one in banking sectors indicating 
higher persistence of shocks of volatility, shocks take longer time to die out. Negative and significant leverage 
term coefficient in Banking sectors indicates presence of leverage effect means negative shocks have larger 
impact on volatility than positive shocks. Sum of constant (C2) and GARCH Effect (C5) is greater than one in 
Bank sectors indicating conditional variance is explosive in nature means movement of indices will be 
destabilized due to volatility disturbances and impact of these disturbances could be reinforced over time. 
Overall Banking sectors have heterogeneous responses towards volatility so requires attention not only from 
investment point of view but needs steps towards reforms also that can help in minimizing the volatility and 
stabiles its movement in future. 

Bibliography

§ Krishna Murari,2013,Volatility Modelling and Forecasting for Banking Stock Returns
§ Gurmeet Singh, 2015, Volatility Modelling and Forecasting for NIFTY Stock Returns 
§ William Coffie, 2015, Modelling and Forecasting the Conditional Heteroscedasticity of Stock Returns 

Using Asymmetric Models: Empirical Evidence from Ghana and Nigeria 
§ Ramona Birăua, Jatin Trivedib, Mihail Antonesc, 2015,Modelling S&P Bombay Stock Exchange 

BANKEX Index Volatility Patterns Using GARCH Model
§ Dr. Prema Chandran, 2016,A Study on the Volatility and Returns of the Indian Banking Sector Index with 

Reference to NSE Nifty
§ Omorogbe J. Asemota1 and Ucheoma C. Ekejiuba ,2017, An Application of Asymmetric GARCH Models 

on Volatility of Banks Equity in Nigeria's Stock Market
§ Amanjot singh,2017,modelling conditional volatility of Indian banking sector's stock market returns
§ Dr. Shveta Singh, Teena,2019,Modelling the volatility of banking sectors of national stock exchange

Websites:

https://www.angelbroking.com/get-co-pdf/AngelTopPicks_February2018.pdf
https://www.angelbroking.com/get-co-pdf/AngelTopPics_July_2019.pdf
https://www.angelbroking.com/get-co-pdf/AngelTopPicks_June2017_060617.pdf
https://www.angelbroking.com/get-co-pdf/Diwali%20Top%20Picks%20October%202017.pdf
https://www.angelbroking.com/get-pdf-report-wp/AngelTopPicks_June_2019.pdf 
https://www.angelbroking.com/get-co-pdf/ANGELTOPPICS_OCT_2019.pdf
· 

Application Of Conditional Heteroscadicity Model On Sectoral Index In India With Special Reference To Banking Sector Using Garch Model

https://www.angelbroking.com/get-co-pdf/AngelTopPicks_February2018.pdf
https://www.angelbroking.com/get-co-pdf/AngelTopPics_July_2019.pdf
https://www.angelbroking.com/get-co-pdf/AngelTopPicks_June2017_060617.pdf
https://www.angelbroking.com/get-co-pdf/Diwali%20Top%20Picks%20October%202017.pdf
https://www.angelbroking.com/get-pdf-report-wp/AngelTopPicks_June_2019.pdf
https://www.angelbroking.com/get-co-pdf/ANGELTOPPICS_OCT_2019.pdf

