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Abstract

The paper examines the effectiveness of NIFTY 50 index reshuffling in terms of its effects on
the volatility of stock returns in the Indian banking industries with the help of the
Autoregressive Conditional Heteroskedasticity (ARCH) model. A total of four leading banks-
-Kotak Mahindra Bank, YES Bank, Bank of Baroda, and IndusIind Bank were compared during
post-index reconstitution period and pre-index period in order to measure the upper and lower
volatility dynamics. The findings indicate that the banks respond heterogeneously. e.g.,
Volatility became more persistent for Kotak Mahindra Bank during post-index period. Whereas
volatility was not persistent for Bank of Baroda and Indusind Bank during both the periods.
Yes Bank had a high volatility. However, it was more internally-driven rather than index-
driven. The results emphasize that index-reshuffling has different impacts across different
stocks and firm-specific fundamentals important to the volatility behavior. This paper can add
value to the current knowledge of the event-based volatility in emerging economies and provide
valuable guidelines to the investors, fund managers and policy advisors dealing with index-
oriented investment milieu.
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1. Introduction

1.1 Background and Significance

The Indian banking sector is very important with regards to economic growth and capital
market progression of India. Banks in the National Stock Exchange (NSE), both in the public
and in the private sectors, are not merely contributors to the feeling of the stability of funding
but also to the indices of investor confidence and market liquidity. The volatility of stock prices
is an important measure of risk and the efficiency of the market in dynamic financial situations.
The volatility modeling is vital, more so in instances where there is structural rebalancing like
inclusion or exclusion in major indices like the NIFTY 50. They tend to affect the returns on
the stocks, trading volumes and investor anticipation.

1.2 Problem Statement

There are already existing studies on financial volatility, but few studies have been drawn on
how index reshuffling i.e. NIFTY 50 changes on the individual bank stocks with specific
econometric context (Paientko and Pundir, 2024)'. This leaves a void on the impact that
benchmark index decisions have on stock returns behavior especially in a closely regulated and
sensitive sector such as the banking sector.

1.3 Objectives of the Study
The study aims to achieve the following objectives:

e To examine volatility patterns in selected Indian banking stocks using the ARCH
model.

e To compare volatility before and after changes in NIFTY 50 index inclusion or
exclusion.

e To identify whether structural index events lead to statistically significant shifts in stock
return behavior.

e To assess if volatility patterns are consistent across different banks within the same
sector.

1.4 Research Questions

1. Does stock return volatility change after a bank is included in or excluded from the
NIFTY 50 index?

2. Are volatility patterns consistent across different banks within the same industry?

3. Can the ARCH model effectively capture the pre- and post-event volatility behavior?
2. Literature Review
2.1 Theoretical Foundations of Stock Price Reactions

According to Scholes (1972), Change in stock price can be assigned two major forces of
substitution effects and pressure of price. Substitution effects are consequent on the occurrence
of new information that make investors re-evaluate the intrinsic value of a security that will
result in a price correction to signify fundamental changes (Scholes, 1972)%. Conversely, price
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pressure can be attributed to the fluctuation in demand or supply on a short-term basis with no
connection with underlying value. The framework is applicable when the stock volatility is
assessed around an event like index reconstitution because the movements in prices can be
ascribed to either informed trading or sale of imbalances in the market in the short time.

2.2 ETF Behaviour and Index Changes in India

According to Malhotra and Sinha (2023), The exchange-traded funds (ETFs) in India were
significantly volatile amid the COVID-19 crisis, especially to the change of the benchmark
indices. Based on their analysis, abnormal returns and tracking errors in ETFs were attributed
to change of index composition such as reshuffling of NIFTY 50 (Malhotra and Sinha, 2023)3.
These were attributed to flood and drain of funds, mood of the investor, and mechanical
retrogression systems. These results are an indicator that index-related events can give out large
short-term volatility, even in non-passive instruments as well as in the actual stock constituents.

2.3 Systemic Risk in Banking and Stock Volatility

According to Liu et al. (2024), the situation of the systemic risk in the domain of the financial
sector quite frequently falls outside the usual boundaries of the market structures, the influence
of which spreads not only upon the financial institutions but involves the equity markets as
well. Their analysis on the South Asian economies revealed that there could be spillover effects
between banking deposits volatility and on markets in general especially when there is financial
instability (Liu ef al. 2024)*. This is vital in the study of the Indian banking industry in which
the relationship between the institutional financial well-being and stock returns dynamics under
varying market systems has been greatly indicated.

2.4 Arbitrage and Index Effects

According to Wurgler and Zhuravskaya (2002), placing a stock on a large index makes it
more elastic in demand through arbitrage activity and greater access by investors. Their study
showed that this kind of inclusion has a tendency to cause the demand of the stock curve to be
flattened thus exacerbating short-term price changes (Wurgler and Zhuravskaya, 2002)3. The
consequent effect is the price instability-even where there is no fundamental shift in value,
there is the risk of price instability as a result of this effect which is caused by trading volume
and replication strategies by the index funds. These interactions are worth paying attention to
in order to have a proper framework in context to volatility changes after a change in NIFTY
50 index.

2.5 Research Gap and Justification

There has also been a study on market wide volatility and etf response but there is hardly any
literature on sector specific behavior of volatility using ARCH models especially under the
scenario of benchmark index reshuffling. Moreover, there are few research studies on pre and
post event volatility of Indian banking stocks. The current paper will fill these gaps with its use
of an ARCH structure with a determination of volatility dynamics related to index inclusion or
exclusion events of chosen banks.
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3. Methodology
3.1 Research Design

This paper will be developed using a quantitative and event based approach to measuring
changes in volatility of banking stocks before and after benchmark index events. The attention
is paid to the determination of statistical changes in the volatility of returns relating to the
changes that occurred in the NIFTY 50 index as a result of including or excluding particular
stocks in it (Mahajan et al. 2022)%. Comparison to observe volatility patterns during the two
periods In a structured manner, two periods can be compared namely pre-event and post-event.

3.2 ARCH Model Selection and Justification

Engle developed the Autoregressive Conditional Heteroskedasticity (ARCH) model to capture
time varying stock return volatility. This model is especially appropriate when dealing with
financial time series data with the property of volatility clustering-high volatility and then high
volatility, low volatility and then low volatility (Raju, 2022)7. ARCH is appropriate and
suitable over constant variance models in that it allows heteroskedasticity bias thus it is suitable
in modeling the behaviour of stock returns around index reshuffling which are market sensitive.

3.3 Bank Selection and Sectoral Focus

The analysis purely dwells on the banking industry in India to guarantee multi-sector continuity
in literature. Four big banks were chosen on the grounds of relevance, openness to be traded,
and existence in the NIFTY 50 rebalancing of index over time: Kotak Mahindra Bank Ltd.,
Yes Bank Ltd., Bank of Baroda Ltd., and IndusInd Bank Ltd. Such representation by licenses
with the inclusion of both the private sector and governmental sector is representative in the
banking industry.

3.4 Event Definition: NIFTY 50 Inclusion/Exclusion

The main event of investigation is to include or omit banking stocks to NIFTY 50 index. The
windows were set in two unique windows; the pre-event that was determined by use of the
period prior to inclusion into index or entitled to exclusion; and the post-event period that was
determined as the period after index inclusion or exclusion (Kakran et al. 2023)%. With these
windows, Chris can make a concentrated comparison of volatility behavior surrounded by
structural changes in the market.

3.5 Data Collection and Sampling

Financial databases were used and each selected bank was provided with the closing stock
prices daily. The time boundaries in the sampling frame are obvious indicators of the effects
of NIFTY 50 reshuffling. Log differences of stock prices were used in calculating returns. The
modeling of each period was done as a single time series pre and post.

3.6 Estimation and Software Tools

Regression model ARCH has been estimated with the help of the EViews software. The
calibration of model parameters was performed separately in the pre- and post multipers of
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each bank in order to see how the dynamics of variance changed (Aksehir and Kilig, 2024)°.
ARCH LM was used as a diagnostic test to support the fit of the model.

3.7 Model Assumptions and Scope Limitations

The model disciplines imply the assumption of stationarity of the series in returns and normal
distribution of residuals. These weaknesses have been the following narrow sectoral focus and
the lack of macroeconomic or external shocks. However the approach successfully eliminates
index event influences on volatility.

4. Data Analysis
4.1 Structure of ARCH Output and Interpretation Approach

The ARCH model was utilised on four Indian banks to test changes in volatility during the
reshuffling of NIFTY 50 index. Volatility clustering is identified by the model and the
important coefficients, ARCH (RESID +-1 2) and GARCH (1) are used to evaluate the
influence of the past shock to influence the current volatility and its persistence. The stock
returns of each of the banks were examined in two periods including prior to and on index re
construction (Golder et al. 2022)'°. Then, by approximating a different ARCH model on each
phase, the research established whether belonging or not in the index was significantly effective
on volatility. The significance of coefficients, values of r-square, and patterns of volatility were
compared to assess the reactions of the market and moods of investors during the periods of
the events caused.

4.2 Kotak Mahindra Bank

Pre-Event Period

Dependent Variable: RETURN

Memod: ML ARCH - Mermial distribuian (Marquar®l | EViews lagagy)
Date: DSHA24 Thme: 10043

Sample (adjusted)y 12242000 2232010

Inciuded sbsenations: 40 afler adwsiments

Convergence achieved after 34 fderations

WA Backcast 122202000 12623005

Presample vanance: backcast (paramater = 0.7)

GARCH = C(TI"RESID-1)2 = (1 - C{TIFGARCHI-1)

Yarable Cosfficient Shd. Error Siaslic Prab
AR{1) 0. 447785 0.2537R8 1764408 00777
ARZ) 0355422 0.133541 1835415 0.0BG3
AR -0.272200 0961878  -1.6B02E9 o.0o2e
AR -0 457606 0.740475  -3.258195 00011
WAy 0505511 0262683 2305017 o1z
KALZ) -0 3455832 02671941 1323512 01857

Vanance Equaion

RESID-12 0215681 0189208 0 1130208 02548

GARCH{-1) 0784348 0989200 4143438 00000
R-squared 0153143 Mean dependent var 0003703
Adjusbed R-souared 0039608 D depenmoent var 0022383
SE ol regression 0022081  Akals indo eriledion A G20522
Bum squaned resid 0.016547  Schwars crilenon -4 124968
Log likelihiood 9941044  Hannan-0unn criber -4 513658
Dubin-Watson stal 1.824448
Inverzd AR Roots B+ 501 55- 6V -T@=30 -78-30i
Invedted Ma Roots 36 -5

Figure 1: ARCH Model
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(Source: Self-Created in Eviews version 10)

In the pre-reconstitution period, the coefficient of ARCH was positive and not significant
(0.2157 and p = 0.2546) in Kotak Mahindra Bank. GARCH term was 0.7843 with p-value
equal to 0.0000 that is statistically a significant value. This means that most of the volatility
during this time was due to long run aspects, as opposed to the short lived ones (Majumder,
2022)!. The r-square value of 0.1531 implies a rather low explanatory variable and, thus,
moderate predictability is revealed according to the returned variance. On the whole, the model
portrays a quite stable environment as far as the volatility is concerned prior to the change in
reconstitution status in the bank.

Post-Event Period

Dependen Varable RETURN

Melhod ML ARCH - Normal disinbulon (Marquandt | EViews legacy)
DC:ate: 05M424 Times: 10029

Sample (sdjusted) 4MAR0106112010

Included obsenvations: 40 after adusimants

Corwvergance achieved aftar 20 Barations

M Backcast 411552010 41162010

Presample variancs: backeast (parameder = 0.7)

GARCH = C{7)"RESID-1/#2 + (1 - C{TH"GARCHY-1}

Variable Coefoent Std Emor  z-Statistic Prab
ARIT) 0252560 0584337 0448329 06532
AR(Z) 0032489 0296251 0150238  O.GBOE
AR 0197050 0148883 1325007 01851
ARI4) 251541 0185253 15221155 01280
MEALT) -1.0336%95 0.668672 -1545894 i Pyl
L] b.057108 OBE401T  DDBEDE 0835
Vanance Equaan
RESEN-1)'2 153235 onaa1s  -4665084  DODDOD
GARCH[-1) 1153235 0032819 3513008 00000
R-sguared 004162  Mean dependent var 0000944
Adjusted R-squared k01833 8.0 depandend var 0.020875
SE aof regheasson DO18GE0  Akare inlo crilenion -5.228623
Sum sguared resid 0011828  Schwarz critenon -4 833089
Log Mksdihood 1115725 Hannan-Ouinn criler -5 121760
Durkin-y\Watzon st 1690616
Imvaried AR Rools 58-37 EB+3T 45588 - 45580
Inverted l44 Roots 88 06
Figure 2: ARCH Model

(Source: Self-Created in Eviews version 10)

The findings became very different post-reconstitution. The value of ARCH coefficient became
negative (-0.1532) which theoretically cannot be negative in ARCH models as variance cannot
be negative. The GARCH term had grown considerably to 1.1532 (p = 0.0000), which indicates
that volatility was not tied to a mean-reversion anymore but was exploding. This means that
there will always be doubt or guesses about the bank following the index event. r-square has
increased to 0.3041, thereby revealing that the model fits better than the period before the event.
Although the explanatory power improves, the negative ARCH term is an indication of model
misspecification, albeit the sudden high jump in GARCH coefficient is highly indicative of
high volatility persistence.
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4.3 Yes Bank

Pre-Event Period

Dependent Variable: RETURN

Method: ML ARCH - Normal distrioution (Marquardt/ EViews legacy)
Date: 05/14/24 Time: 12:13

Sample (adjusted); 12/23/2014 2/19/2015

Included observations: 40 after adjustments

Convergence achieved after 31 iterations

MA Backcast 12/19/2014 12/22/2014

Presample variance: backcast (parameter=0.7)

GARCH = C{7)"RESID(-1)"2 + (1 - C(7))*GARCHI-1)

Variable Coefficient  Std.Eror  z-Statistic Prab.
AR(1) 1.336638  0.156121 8561553  0.0000
AR(2) -1.143902 0202354 -5652962  0.0000
AR(3) 0557197  0.164210 3393202  0.0007
AR(4) -0.286096  0.120968 -2.365059  0.0180
MA[1) -1.202479  0.061503 -19.55144  0.0000
MA(2) 0999987  0.072801 13.73597  0.0000
Variance Equation
RESID(-1y2 0177646  0.167897 1.058065  0.2900
GARCH(-1) 0822354  0.167897  4.897978  0.0000
R-squared 0.157712 Mean dependent var 0.002530
Adjusted R-squared 0.033846 S.D.dependentvar 0.016303
S.E. of regression 0.016025 Akaike info criterion -5.240507
Sum squared resid 0.008731 Schwarz criterion -4.944953
Log likelihood 111.8101 Hannan-Quinn criter. -5.133644
Durbin-Watson stat 2116492
Inverted AR Rools B65+.52i 65-52i 01+.64i .01-64i

Inverted MA Roots .60-.80i 60+.80i

Figure 3: ARCH Model
(Source: Self-Created in Eviews version 10)

The pre-event value of the ARCH coefficient on Yes Bank was 0.1776 (p = 0.2900) which
implies that it is statistically insignificant. Nonetheless, the GARCH coefficient was excessive
at 0.8225 (p = 0.0000) indicating that the volatility was rather persistent. The weak model fit
is indicated by the value of r-square equal to 0.1577 (Heller, 2021)'2. These indications suggest
that although short-term shocks did not have any significant effects, volatility during this time
was somewhat persistent which could have been occasioned by negative investor mood or
financial fluctuations.

Post-Event Period
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Dependent Variable: RETURN

Method: ML ARCH - Normal distribution (Marquardt/ EViews legacy)
Date: 05M14/24 Time: 12:00

Sample (adjusted) 4/08/2015 6/04/2015

Included observations: 40 after adjustments

Convergence achieved after 33 iterations

MA Backcast 4/06/2015 4/07/2015

Presample variance: backcast (parameter = 0.7)

GARCH = C(7)"RESID{-1)*2 + (1 - C(7))"GARCHI-1)

Variable Coefficient Std. Error  z-Statistic Prob.
AR(1) 0.157160 0170570 0921382  0.3569
AR(2) 0.390684  0.176943 2207960  0.0272
AR(3) -0.226400  0.165982 -1.364003 01726
AR(4) 0.055679 0.162902 0.341794 0.7325
MA(1) -0.022241 0123716 -0.179778 08573
MA([2) -0.900879  0.101138  -8.907401 0.0000

Variance Equation

RESID{-1)*2 0.029095 0096326  0.202050 0.7626

GARCH(-1) 04970905  0.096326 10.07936 0.0000
R-squared 0.253024 Mean dependentvar -0.000648
Adjusted R-squared 0.143175 S.D. dependentvar 0.019213
SE. ofregression 0017785 Akaike info criterion -4.989111
Sum squared resid 0.010754 Schwarz criterion -4,693557
Log likelinood 106.7822 Hannan-Quinn criter. -4.882248
Durbin-Watson stat 2005943
Inverted AR Roots 49 .23+.30i 23-30i -80
Inverted MA Roots 96 -94

Figure 4: ARCH Model
(Source: Self-Created in Eviews version 10)

The post-event stage saw the value of the ARCH coefficient drop at 0.0290 (p = 0.7626), and
therefore, the value is not significant. GARCH coefficient increased to 0.9790 ( p = 0.0000),
which is highly persistent. r-square remained at 0.253 with a relatively small gain in model fit
(Wei et al. 2024)'3. The intrinsic volatility trend remains even with the index reshuffling
indicating a structural weakness of Yes Bank as compared to the positive market realignments
caused by reconstitution.

4.4 Bank of Baroda

Pre-Event Period
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Ciependant Variable: RETURN

Method: ML ARCH - Mormal distribution (Marquardt / Eviews legacy)
Date: 09720024 Time: 09:35

Sample (adjusted) 6 48

Included observations: 43 afler adjustments

Convergence achieved after 27 iterations

MABackcast 45

Presample variance: backcast (parameter=0.7)

GARCH = C(TI"RESID{-1y'2 = (1 - C(7)"GARCH(-1)

Varable Coefficient Std Emor  z-Stabistic Prob.

AR(1) 0195867 0136984 -1429849 0.1523

AR{2) 0884203 0135020 -6.548696  0.0000

AR{3) 0119674 0154618 0774002 0.4389

AR(4) 0024896 0.082588 0301442 0.7631

MAL1) 0158032 0046002 3435295  0.0008

MA{2) 0983527 0.01457F 67.48950  0.0000

Varance Equation

RESID(-1y'2 . 115668 0004963 -23.30793 0.0000
GARCH(-1) 1.115668 0.004963 224 8157 0.0000
R-squared 0076196 Mean dependent var 0.002098
Adjusted R-squared 0048643 S0 dgependentvar 0.024290
SE ofregression 0.024873  Akaike info criterion -4 642094
Sum squared resid 0022892 Schwarz criterion -4 355347
Log likelihood 106.8050 Hannan-Quinn criter, -4 536365

Durbin-Walson stat 1952914

Inverted AR Roots 2 =11 -16+96i  -16-96I
Inverted MA Roots - 08+ 99 -.08-99i

Figure 5: ARCH Model
(Source: Self-Created in Eviews version 10)
During the pre-reconstitution era, the ARCH coefficient was -0.1157 (p = 0.0000), and it is
statistically significant yet negative, which is again theoretically invalid. The value of GARCH
was 1.1157 (p = 0.0000), which was a sign of explosive non-stationarity volatility. r-square
was 0.076 and so the model performance was poor. The outcome points out market structural

instability and casts doubt over the model fit, even with coefficients that are significant at the
statistical level.

Post-Event Period
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Dependent Variable: RETURN

Method: ML ARCH - Normal distribution (Marguardt / EViews legacy)
Date: 09/20/24 Time: 0932

Sample (adjusted). S07/2012 6/29/2012

Included observations: 40 afler adjustments

Convergence achieved after 16 iterations

MA Backcast 5/03/2012 5/04/2012

Presample variance: backcast (parameter=0.7)

GARCH = C({7)'RESID(-12 + (1- C(T)P"GARCH(-1)

Variable Coefficient Std Error  Z-Statistic Prob.
AR(1) 0.136435 0.413552 -0.329909 0.7415
AR(2) 0.050421 0.231883 0.217440 0.8279
AR(3) 0.021309 0157011 0.135719 0.8920
AR(4) -0.078746 0.168155 -0.468293 0.6396
MA{1) 0.045392 0.469460 0.0956491 0.9230
MA(2) -0.038903 0.315574 -0.123278 09019
Wariance Equation
RESID{-1y2 -0.224734 0.290476  -0.773677 0.4391
GARCH(-1) 1.224734 0290476 4216307 0.0000
R-squared -0.001648 Mean dependent var 0.001858
Adjusted R-squared -0.148950 $S.D. dependentvar 0.022050
S.E. of regression 0.023635 Akaike info criterion -4 615870
Sum squared resid 0.018993 Schwarz criterion -4,.320318
Log likelihood 8931740 Hannan-Quinn criter. -4 509007
Durbin-Watson stat 1.914019
Inverted AR Roots 36-.340 36+341 -43-3T1 - 43+ 370
Inverted MA Roots 18 -22

Figure 6: ARCH Model
(Source: Self-Created in Eviews version 10)

The volatility pattern increased after the event. The ARCH coefficient continued to become
more negative by taking the value of -0.2247 (p = 0.4391), but statistically, it is insignificant
this time. This was proven because the GARCH coeftficient increased to 1.2247 (p = 0.0000)
indicating the continuous and deteriorating volatility (Aldahoum, 2021)'*. The r-square became
a little negative (-0.0016), which is a very poor fit. This change implies higher market
uncertainty or speculative activity and it might be related to the reactions of investors to the
index status of the bank.

4.5 IndusInd Bank

Pre-Event Period
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Dependent Variable: RETURN

Method: ML ARCH - Normal distribution (Marquardt/ EViews legacy)
Date: 08/24/24 Time: 09:28

Sample (adjusted). 6 47

Included observations: 42 after adjustments

Convergence achieved after 16 iterations

MA Backcast 45

Presample variance: backcast (parameter = (.7)

GARCH = C(7)"RESID(-1*2 + {1 - C(7T))"GARCH(-1)

Variable Coefficient  Std Emor  z-Statistic Prob.
AR(1) -0.282793 0331952 -0.851907  0.3943
AR(2) -0.106569 0305114 -0349277 07269
AR(3) 0.019369 0180487 0107317 09145
AR(4) -0.109429 0176565 -0.619764 05354
MA(1) 0448442 0419400 1.069246 02850
MA(2) 0.283056  0.360393 0.785408 04322
Wariance Equation
RESID(-1p2 -0.208011 0189787 -1.096018 02731
GARCH(-1) 1.208011  0.189787  6.365070  0.0000
R-squared 0.021002 MWean dependent var 0.000998
Adjusted R-squared -0.114970 8.D. dependent var 0.012041
S.E. ofregression 0.012714 Akaike info criterion -5.928541
Sum squared resid 0.005819 Schwarz criterion -5.638930
Log likelihood 131.4994 Hannan-Quinn criter, -5.822387
Durbin-Watson stat 1.914948
Inverted AR Roots 1410 J1-41 - 46- 45 - 46+ 45i

Inverted MA Roots -22-48i -22+ 48

Figure 7: ARCH Model
(Source: Self-Created in Eviews version 10)

In the pre-event outcomes of IndusIind Bank, the value of ARCH is -0.2080 (p = 0.2731) is
statistically not significant and theoretically inappropriate. GARCH was 1.2080 (p = 0.0000)
that showed volatility persistence. r-square was equal to 0.021 so model fit was very weak.
Such values show low responsiveness to volatility in the short term but a form of instability in
general.

Post-Event Period
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Dependent Variable: RETURN

Method: ML ARCH - Normal distribution (Marquardt/ EViews legacy)
Date: 09/24/24 Time: 09:25

Sample (adjusted): 6 46

Included observations: 41 after adjustments

Convergence achieved after 27 iterations

MA Backcast 45

Presample variance: backcast (parameter = 0.7)

GARCH = C(7)"RESID(-1)"2 + (1 - C(7))*GARCH(-1)

Variable Coefficient Std. Error  z-Statistic Prob.
AR(1) -1.287331 0.084089 -15.30919 0.0000
AR(2) -0.838991 0.039640 -21.16516 0.0000
AR(3) -0.080231 0.059020 -1.359379 0.1740
AR(4) -0.070440 0.018869 -3.733076 0.0002
MA(1) 1.505135 0.114711 13.12109 0.0000
MA(2) 0.879111 0.077117 11.39965 0.0000
Variance Equation
RESID(-1y*2 -0.184760 0031493 -5.866642 0.0000
GARCH(-1) 1.184760 0.031493 37.61937 0.0000
R-squared 0.151768 Mean dependentvar 0.006734
Adjusted R-squared 0.030592 $S.D. dependentvar 0.024250
S.E. of regression 0.023876 Akaike info criterion -4.666017
Sum squared resid 0.019953 Schwarz criterion -4.373456
Log likelihood 102.6534 Hannan-Quinn criter. -4.559483
Durbin-Watson stat 1.769592
Inverted AR Roots .02-.29i 02+29i -B67+61  -67-61i
Inverted MA Roots - 75+.56i -.75-.56i

Figure 8: ARCH Model
(Source: Self-Created in Eviews version 10)

The same occurs after the occurrence of an event. ARCH coefficient is -0.1847 (p = 0.0000),
and it is negative in nature but significant. The GARCH coefficient rose to 1.1847 (p = 0.0000),
which indicated the aggravation of volatility as well. The r-square was a little better at 0.1517
(Naseredini, 2023)'S. The improvement of the model fit was accompanied by the appearance
of the large negative ARCH coefficient that casts doubt on the model specification.

4.6 Cross-Company Comparison

The results in the ARCH model indicate various volatility reactions of the four chosen banks
at the rearranging of the NIFTY 50 index. The volatility persistence of Kotak Mahindra Bank
was also on the increase with the GARCH coefficient rising by 0.7843 to 1.1532 indicating
more market reactions due to perhaps increased institutional trading. GARCH variations were
significant and high and the ARCH terms were not significant in both time intervals signifying

146



ISSN: 2582-5526 www.thevoiceofcreativeresearch.com

Vol. 7 & Issue 3 (July 2025)

the presence of systemic risk scenarios, instead of event-based volatility in Yes Bank
(Chainani, 2022)!¢. The volatile nature of the index of Bank of Baroda in both phases was not
stable, which is characterized by GARCH value greater than 1 (1.1157 to 1.2247), and hence
the reshuffling of index might have inflated the already existing concerns in the market.

In both times the GARCH values of Indusind Bank were also more than 1 and this shared the
ARCH values were negative indicating the limitation of the model but also indicating
increasing volatility. These results make it clear that the events are not experienced equally by
all the firms, and in fact, their effect depends on the financial health and the perception of the
investors towards the respective bank.

4.7 Summary of Findings

The ARCH model was useful in discussing the volatility changes in the pre-and post-NIFTY
50 index reshuffling and showed company-specific changes. The Kotak Mahindra Bank
exhibited a higher post-event volatility persistence, probably as a result of institutional trading.
Yes Bank had been very volatile in both the periods that depicted continuing structural
concerns. The volatility is not stationary in Bank of Baroda and IndusIind bank and GARCH
coefficients are more than 1 meaning that there can be speculative reaction or liquidity
problems after the reshuffle. Such findings indicate that the effects of the index changes are
asymmetric to firms, which depends on their fundamentals and perception. On the whole, the
ARCH modeling can provide interesting results related to understanding of event-driven
behaviour of the market and the risks related to investments.

5. Recommendations

The volatility trends recorded prior to and after reshuffling of the NIFTY 50 index suggests
that a number of recommendations can be made. Investors are not supposed to respond in a
similar way to the indices as the reaction to volatility varies between firms. In the case of a
financially sound institution such as Kotak Mahindra Bank post event-stages might offer
relatively less risk of entry as compared to those such as Yes Bank which has consistent high
levels of volatility, irrespective of their index grouping (Akande et al. 2022)'. Volatility
measures like using ARCH models should be incorporated by fund managers in their
rebalancing portfolio strategy to enable better anticipation of risk exposure and make
corresponding portfolio adjustment.

This is able to increase diversification and better timing related to index changes. Policymakers
may provide better stability to the markets by increasing transparency over index reshuffle
rules and schedules, potentially by staging the transitions to lessen speculative spikes (Akande
et al. 2021)'8. Finally, the study needs to be done on the sectoral and macroeconomic effects
of event-based volatility via the application of enhanced models and comparative frameworks
that would enhance understanding of investor behavior and market efficiency in the emerging
economy.
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6. Conclusion

This paper considered the volatility in Indian banking stock through an ARCH model, pre and
post NIFTY 50 index reshuffling. The findings revealed that the Kotak Mahindra Bank had
less volatility relative to its pre-event, whereas the Bank of Baroda and Indusind bank had high
volatility. Yes Bank was always very fluctuating. This conclusion points out the reactions of
index change and hence have implications to investors and policymakers. The study proves the
utility of ARCH models in event-based volatility studies. Nonetheless, it is focused on the
banking sector and has no macro-economic factors which narrow down its generalisation.
Other sectors, GARCH models and general market influences are potential work to be carried
out in the future.
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