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he growing integration of the world market in the last two decades became crucial in terms of Ttechnological exchange, better political relations, and increased flow of capital across borders. It also 
promoted the Indian multinational firms to raise capital from foreign markets in the form of American 

depository receipts (ADR) and Global depositary receipts (GDR) to decrease their cost of equity (El Hedi Arouri 
et al., 2013; Errunza & Miller,  2000). As the stock market of developed countries is saturated, it helps companies 
raise capital at less cost and gives them an alternate market for raising capital (Dikshita & Singh, 2019). ADR and 
GDR are crucial factors in the volatility spillover effect (Upadhyay, 2016). These cross-listed assets provide an 
opportunity for domestic companies to raise capital from the developed foreign market, which helps reduce their 
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Abstract

Purpose : The study analyzed the return and volatility spillover among the Indian and overseas stock markets, namely 
Luxembourg, the United States, and the United Kingdom, where the assets are cross-listed. The increased worry of investors, 
regulators, and dealers about stock market volatility produced by worldwide integrated stock trading has focused on the 
symmetric and asymmetric volatility caused by the cross-listing of tradable assets that has damaged the domestic stock market.

Methodology : The analysis for the study incorporated the longitudinal time series of daily closing prices from January 01, 2011, 
to December 31, 2021, of the sample indices taken from the Bloomberg terminal. The study used GARCH, EGARCH, and PARCH 
models to analyze the return and volatility spillover among the Indian and cross-listed stock markets.

Findings : The findings indicated that prior index return volatility was significant and impacted current index return volatility. The 
findings also suggested that volatility exhibited asymmetric behavior, with positive shocks to volatility having different impacts 
than adverse shocks. The Luxembourg Stock Exchange was negligible in all models, implying it is exogenous.

Practical Implications : It was suggested that investors use information from another market to forecast the behavior of one 
market. The current analysis supported this assumption by demonstrating the market dominance of the United States. By 
focusing on market activity in the United States, preventative measures could be taken to minimize worldwide shocks. 

Originality : The present study incorporated the impact of cross-listing of tradable assets and volatility, which was yet to be 
investigated earlier despite cross-listing being an essential aspect of the spillover effect.
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cost of capital and gives investors benefits for portfolio diversification in the form of more options for investing. 
Cross-listing assets result in the spillover effect over the domestic markets from the foreign markets (Alpanda & 
Kabaca, 2020; Li, 2019). As a result, it becomes vital to assess the impact of volatility spillover on the Indian 
market arising from cross-listed assets to foreign exchanges formally known as ADRs and GDRs. These tradable 
assets pose a spillover effect on the nations from where the assets are being cross-listed to foreign stock markets 
(Dou & Verdelhan, 2015). Investors, policymakers, traders, and marketers expressed concern about the stock 
market's volatility, a consequence of the onset of global integrated stock trading. Earlier research provides, by far, 
the most alternatives for solving the issue. However, the evidence to date is inconclusive as to whether the trading 
of cross-listed assets is accompanied by volatility spillover; however, managing it can aid in reducing volatility 
spillover. So far, the evidence suggests that the volatility of return rates on the NASDAQ, London Stock 
Exchange, and Nifty indices have yet to be investigated in terms of cross-listing and addressing the issue will aid 
in adequately managing the investors' portfolios, and the present study will assist in managing the factors 
responsible for global portfolios. 

Justification of the Study

The volatility spillover effect is a widely accepted phenomenon in financial dynamics and has received special 
attention from researchers in recent years due to a succession of international events that have caused turmoil in 
the system (Chun et al., 2020). Several studies have focused on the issue of the COVID-19 impact (Baek et al., 
2020; Bakry et al., 2022; Gherghina et al., 2021;  & Permana, 2021; Li et al., 2022; Onali, 2020; Kusumahadi
Uddin et al., 2021), rising crude oil prices (Liu et al., 2023; Tang et al., 2021), economic and political 
unpredictability (Chun et al., 2020; Li et al., 2020; Liang et al., 2020), and the governments' shifting emphasis on 
climate risk and climate policies (Haritha & Rishad, 2020; Lv & Li, 2023). Researchers consider volatility 
management a measure to mitigate risk while making investment and trading decisions. In the asset pricing 
literature, returns and volatility are the primary components that characterize the fundamental aspects of cross-
listed assets, and better management of volatility will result in more accurate asset valuation (Khanna &                 
Kumar, 2020; Singh & Kaur, 2015). Since volatility dynamics are related to risk diversification and hedging, 
market practitioners and investors treat it carefully (Mishra, 2019; Slivka et al., 2015). Cross-listing of tradable 
assets and volatility is yet to be investigated despite cross-listing being an essential aspect of financial research. 
Consequently, the study emphasizes the symmetric and asymmetric volatility caused by cross-listing tradable 
assets that affect the domestic stock market. Thus, the following objectives were formed for further investigation:

Ä RO1 : To investigate the volatility effect of cross-listed foreign markets on the domestic stock exchange.

Ä RO2 : To examine the modeling of asymmetric volatility spillover using the GARCH, EGARCH, and PARCH 

models.

Literature Review

Stock Market Volatility

In the literature, Su (2010) studied the differences in market return volatility between the stock exchange of China 
and other stock exchanges using daily data spanning 10 years. According to the GARCH and EGARCH models, 
the EGARCH model outperforms the GARCH model in simulating volatility during the sample period. Idrees et 
al. (2019) investigated the volatility of stock trends and developed an innovative approach to predict the stocks 
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that give higher returns. Nandy and Chattopadhyay (2019) estimated the spillover effect on the United States, 
Indian, and Japanese markets by applying the DCC-MV-TARCH for 16 years. They found significant differential 
spillovers seen between the Indian stock market and international stock markets. Also, they aimed to maximize the 
investors' return by minimizing the associated returns.

Forecasting in financial dynamics is considered cumbersome work, so they tried to incorporate the ARIMA 
model for forecasting the nonlinear stochastic pattern of significant stock market indices like Sensex and Nifty. 
Haritha and Rishad (2020) in their study investigated the significance of irrational investor attitudes in 
determining stock market volatility by examining the link between investors' attitudes with volatility in the stock 
market. They used the GARCH and Granger causality frameworks on monthly market-related indices data. 
According to their findings, asymmetrical characteristics of investor sentiment contributed to the excess volatility 
and returns of the market indices. Onali (2020) examined the return volatility among the six Asian countries and 
found a significant implied volatility impact among these nations. Gherghina et al. (2021) evaluated the volatility 
of the Romanian stock market utilizing daily data from January 2020 to April 2021 in their study. To simulate 
volatility, they employed a GARCH MIDAS regime-switching model. They used a regime-switching model of 
GARCH MIDAS to simulate the volatility. Their findings indicated that conditional volatility of daily return 
showed evidence of volatility shifting, which increased over the period due to the COVID-19 impact. Nammouri 
et al. (2022) investigated the contagion impact across the nations and how they may be recovered from shocks. 
They recommended that forecasting price fluctuations using the GARCH model will enhance portfolio 
diversification. As a result, the available literature review is used to develop the following null hypothesis: 

Ä H01 : There is no asymmetric volatility arising from cross-listed stock markets on the Indian stock market.  

Indian Stock Market

Mukherjee and Mishra (2010) investigated the dynamic links between the stock markets of India and other Asian 
countries and discovered a significant and reciprocal spillover impact between the countries. Yilmaz (2010) 
examined the contagion and interdependence among India's stock market and other East Asian countries, where a 
substantial difference between volatility spillover occurred among the indices over time. Several researchers, 
including the study, have established the spillover impact consistent with the Indian stock market with other 
international markets. Joshi (2011) used the GARCH-BEKK model to study the bidirectional shock and volatility 
spillover across Asian stock markets and discovered evidence of spillover effect phenomena. Jebran and Iqbal 
(2016a) examined volatility spillover among India, Japan, Pakistan, Sri Lanka, China, and Hong Kong by 
applying the EGARCH model. They found the bidirectional asymmetric volatility spillover effect between India 
and other foreign exchange markets. 

Kumar et al. (2019) applied the MGARCH model to analyze the spillover effect of the energy stocks and 
hedging ratios procedure on the Indian stock market. It was discovered that the energy stocks and hedging ratios 
were interconnected and had a bidirectional volatility spillover impact with the Indian stock market. 

By employing the GARCH model, this paper examines the volatility spillover between the Nifty stock market 
in India and the NASDAQ, FTSE, and LUXX stock markets in the UK, United States, and Luxembourg, where the 
assets are being listed. The present research is distinct from earlier studies, emphasizing cross-listing, a crucial 
factor in volatility spillover. The study was expanded to include the EGARCH and PARCH models to offer a 
comprehensive overview and comparative analysis of the asymmetric volatility spillover among nations. As a 
result, it leads to the creation of the following hypothesis:

Ä H02 : There is no volatility spillover effect from the cross-listed foreign stock markets on the Indian stock 

market.
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Methodology

The present study employs a descriptive research design to investigate the volatility relationship. This design 
allows us to describe, analyze, and interpret the concerned phenomenon, including the stock market volatility due 
to the cross-listing of stocks (Myers et al., 2010). Using the GARCH family model, a well-known econometric 
framework for quantifying and predicting volatility is intended to evaluate the relationship between cross-listing 
activities and market volatility. The GARCH model enables us to analyze the time-varying character of volatility, 
incorporating both the short- and long-term effects of cross-listing on the stock market's volatility (Kumar & 
Khanna, 2018; Varughese & Mathew, 2017). By integrating descriptive research with quantitative analysis, the 
study aims to provide an extensive overview of the volatility patterns associated with cross-listing tradable assets. 
It resulted in answering the following research questions related to the study:

(1) Is there any volatility spillover effect of the selected financial market over the Indian market due to cross-

listing?

(2) Which among the GARCH, EGARCH, and PGARCH models does the asymmetric volatility spillover in a 

better way?

Data

The analysis for the study has incorporated the longitudinal time series of daily closing prices of the sample 
indices, spanning from January 01, 2011, to December 31, 2021. The extended duration of 10 years or more has 
been chosen as it aligns with previous studies that have established it as a suitable period for capturing the genuine 
depiction of volatility spillover in the sample (Nandy & Chattopadhyay, 2019). Thus, a specific period has been 
diligently included in the study. The stock market indices NIFTY50, NASDAQ, FTSE_AIM100, and LUXX100 
are taken as a proxy of the included countries, i.e., India, the US, the UK, and Luxembourg, respectively, and their 
daily closing prices were retrieved from the Bloomberg database. All price indices were transformed into return 
series to circumvent the currency exchange dilemma. EViews 12 has been used for the analysis. The returns were 
calculated using the formula:

R = P  /P          t 0log( (–1))*100                                  (1)

It is estimated that the stock market series must adhere to stationarity to maintain their long-term relationship. 
Augmented Dickey–Fuller (ADF) and Phillip and Perron (PP) tests are being used to check the stationarity of the 
data for estimating the long-run relationship among the time series.

ADF test:
mDx  = a  + a  x    + ∑  b   Dx  +  v                          (2)t 0 1 t – 1 j=1 j t–j t

PP test:                                                                        

y  = b  + b  y    + u                                                     (3)t 0 1 t – 1 t

The GARCH (1, 1) Model

The GARCH model permits the conditional variance to be dependent on its antecedent latencies, like as whether 
the basic GARCH (1,1) formulation is employed to initiate the conditional deviations.
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'Y  = X  θ + ε                                                              (4)t t t

2 2 2
σ  = ω + αε  + βσ                                                (5)t t – 1 t–1

2The mean αε  in equation (5) is written as a function of exogenous variables and contains an error term. Based on t – 1

previous evidence, the one-period forward forecasting variation is termed as conditional deviations, and the 
2

notation σ  represents it. t

It may be easier to understand the model if one of these two possible formulations of a variance equation is 
being used:

 The conditional variance may be defined as the weights assigned to the summation of the lagged values of their 
residual square if we iteratively replace its lags on the right-hand side.

           ω2 ∞   j–1 2
σ  =            + α ∑    β  ε                                     (6)t j = 1 t – j       (1 – β) 

It can be observed that the variance occurring in the equation for the sample period is equivalent to the GARCH 
(1,1) variance formulation, which down-weights more significant proximal latent squared errors. The model is 
then defined in the error components via changing its variances in the given variance equation and re-arranging 
variables to get the error in the squared returns:

2 2
ε  = ω + (α + β) ε  + v  – βv                                    (7)t t–1 t t–1

Exponential GARCH Model

Nelson proposed the EGARCH model in 1991. Using the conditional variance framework, it is presented as 
follows:

                                                            ε                   εt–i t–k2 ρ 2 ρ rlog(σ ) = ω + ∑  β  log(σ ) + ∑ α  |       | + ∑   γ                      (8)                  t j=1 j t–j i=1 i k = 1 k                                                            σ σt–i                                    t–k

Taking into account the conditional variance’s log on the left-hand side gives conditional variance predictions, 
which are sure to be nonnegative, and the leveraging impact is exponential rather than quadratic. The assumption 
that yi < 0 may be used to assess if leverage effects are present. If yi > 0, the influence is asymmetric.

PARCH 

The conditional variance equation comprises PARCH (a,b,c). It reflects the linear formula: Generalized GARCH 
variance sequence for PARCH model provides the order to ARCH term a, GARCH term b, and asymmetry c.

        .
b K(σ )  θ = ω + ∑ α  |ε  |θ + ∑   λ 1X                       (9)t j = 1 i t–i l =1 l,t

Data Analysis nd Resultsa

Descriptive Statistics 

Table 1 presents the descriptive statistics of stock returns from different indices, including mean, median, 
skewness, kurtosis, Jarque–Bera statistics, and probability value. Kurtosis analyses whether the data peaks or is 
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flat concerning the normal distribution. In contrast, skewness quantifies the probability distribution's divergence 
on either side of the mean, as it is clear from the skewness value that the return from these indices is negatively 
skewed, which indicates that these countries have longer and fatter tails on the left side of the probability density 
function (Singh & Gautam, 2022). Furthermore, the kurtosis value exhibits that returns from these indices follow 
the leptokurtic distribution. One of the reasons for leptokurtic distribution is the presence of extreme importance 
in a series. So, the tails are flatter and have a more extended distribution. With these properties, it is confirmed that 
the series does not follow the normal distribution, which is also confirmed by the Jarque–Bera statistics for normal 
distribution as the -value is less than 0.005 at the 1% level. So, the null hypothesis cannot be accepted, and the p
rejection means that the series does not follow the normal distribution. Thus, it shows the inefficiency of the stock 
market. 

Application of the GARCH model is the subject of fulfilling the two criteria, namely:

Ä Series must follow the stationarity of the same order.

Ä Series should show the sign of volatility clustering, i.e., small shocks follow small shocks, and big shocks 
follow big ones.

Figure 1 shows the volatility clustering of these stock indices, which shows the occurrence of shocks in order 
and follows the pattern of small shocks in continuation with small shocks, and big shocks follow the big shocks by 
these indices.

Unit Root Test

The next step of our study is to assess whether or not our data exhibits stationarity. It is crucial to ensure that our 
variables remain stationary. Ensuring the stationarity of a series is necessary because the nonstationary series will 
give inaccurate results.

The findings in Table 2 imply that all indices reflecting various indicators are nonstationary at the level. The 
ADF and PP tests show that the data set is asymmetric at the intercept and trend levels. Table 3 shows that the series 
reached a standstill following the first set of deviations. As a result, the selected stock market data are integrated 
into the first order, often known as the (1) process. I

Table 1. Summary Statistics for Stock Returns 

  RNIFTY   RNASDAQ   RLUXX   RFTSE

Mean   0.0380   0.0641   0.0032   0.0257

Median   0.5960   0.1114   0.0000   0.0069

Maximum   8.4002   8.9349   7.5381   8.0387

Minimum –13.9037 –13.1492 –9.7440 –9.8201

Std. Dev.   1.1000   1.2211   1.3275   1.0145

Skewness –1.0195 –0.8164 –0.3626 –0.8616

Kurtosis   18.1793   14.3103   7.0188   14.6781

Jarque–Bera   266623.73    14822.06    1892.857   15816.1

Probability   (0.000)   (0.000)   (0.000)   (0.000)

Sum   103.6139   174.7387   8.7273   70.0214

Sum Sq. Dev.   3295.063   4060.638   4798.892   2803.029

Observations   2,724   2,724  2,724 2,724
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EGARCH  : Log(GARCH) = C(4) + C(5)*ABS(RESID(–1)/@SQRT(GARCH(–1))) + C(6) * 

RESID(–1)/@SQRT(GARCH(–1))) + C(7) * Log(GARCH(–1))) + C(8) * RLUXX + C(9) * RFTSE + 
C(10)*RNASDAQ                       ………………  (10)

PARCH : @SQRT(GARCH) ^ C(11) = C(4) + C(5) * (ABS(RESID(–1))) – C(6)*RESID(–1)) ^ C(11) + C(7) * 

@SQRT(GARCH(–1))^C(11) + C(8)*RLUXX  + C(9)*RFTSE + C(10)*RNASDAQ      ………………  (11)

The comparison of the GARCH, EGARCH, and PARCH models is shown in Table 4. The constant in the mean 
equation in EGARCH is not significant. However, all of the coefficient components of the variance equation           

Figure 1.  Volatility Clustering of Stock Markets

Table 2. Level Series

Hypothesis : Time Series has a unit root. 

Index Augmented Dickey–Fuller Phillip and Perron

Nifty  1.054476(0.9972) 0.971228(0.9964)

Nasdaq 2.035384(0.999) 2.343980(1.00)

Luxembourg –2.050123(0.2654) –2.045536(0.2674)

UK –1.046792(0.7384) –1.027045(0.7456)

Table 3. Series at First Difference

Index Augmented Dickey–Fuller Phillip and Perron

Nifty  –18.62645(0.0000) –51.03980(0.0001

Nasdaq –16.57(0.000) –60.28092(0.0001)

Luxembourg –51.90420(0.0001) –51.9067(0.0001)

UK –46.72204(0.0001) –46.71602(0.0001)
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(eq. 10) in the EGARCH model, ABS (RESID (–1)/@SQRT(GARCH (–1), RESID(–1)) ̂  C(11) + C(7) * @SQRT 
(GARCH(–1)) are significant at 1% in the EGACRH model, which reflects the behavior of indices in the present as 
well due to the influence of past volatility in the indices returns. Thus, the null hypothesis (H01) is rejected, which 
means that significant asymmetric volatility arises from the cross-listed markets on the Indian stock market. 
Additionally, the equation shows that volatility has asymmetric behavior. It implies that positive shocks of 
volatility have different impacts than adverse shocks. RFTSE and RLUXX are not substantial. However, the 
volatility spillover from RNASDAQ is strong at 1%, demonstrating that it will affect the movements in these 
indices (RFTSE and RLUXX), which will finally impact the fluctuation in stock returns of the Indian stock 
market. For the PARCH model, the constant for the mean equation is not significant at 1%, but for the variance 
equation, it is significant. Also, the variance equation (eq. 11) of the PARCH model shows that (ABS(RESID(–1))), 
RESID(–1))@SQRT(GARCH(–1)) are statistically significant, which means that the present-day movement in 

Table 4. Comparison of GARCH, EGARCH, and PARCH Models

Method : ML-ARCH- Normal Distribution (BFGS/Marquardt steps).

It included observations : 2,723 after adjustments.

Convergence was achieved after 64 iterations.

 Variable                         Variance      Equation Z-Statistics p-value

  Coefficient 

                            Standard                   Error  

GARCH C   0.021327 0.004497   4.742961 0.0000

 ARCH (1)   0.082569 0.007157   11.53677 0.0000

 GARCH (1)   0.899024 0.009739   92.31616 0.0000

 RLUXX –0.010197 0.006164 –1.541886 0.1231

 RFTSE   0.009066 0.009171   6.345823 0.0034

 RNASDAQ –0.010042 0.009806   8.457634 0.0002

EGARCH C   0.032199 0.017265   1.864970 0.0622

 C(4) –0.092110 0.011015 –8.362188 0.0000

 C(5)   0.113813 0.013743   8.281196 0.0000

 C(6) –0.111784 0.007263 –15.39033 0.0000

 C(7)   0.978316 0.002937   333.1158 0.0000

 C(8)   0.003713 0.006970   0.532662 0.5943

 C(9)   0.010190 0.009238   1.102994 0.2700

 C(10)   0.024908 0.009021   2.761027 0.0058

PARCH C   0.030437 0.017764   1.713399 0.0866

 C(4)   0.024111 0.003415   7.060971 0.0000

 C(5)   0.050119 0.004220   14.00803 0.0000

 C(6)   0.999967 2.1E–104   4.8E+103 0.0000

 C(7)   0.919497 0.006715   136.9356 0.0000

 C(8)   0.000232 0.004353   0.005322 0.9576

 C(9)   0.006805 0.005748   1.183901 0.2365

 C(10)   0.012337 0.005698   2.165117 0.0304

 C(11)   1.234130 0.100227   12.31334 0.0000
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returns is being influenced by the past volatility. Thus, the second hypothesis (H02), i.e., no volatility spillover 
effect from the cross-listed foreign stock market on the Indian stock market is rejected, which means that the past 
volatility influences the current movement in returns in the Indian stock market. Also, the coefficient of 
RNASDAQ and RFTSE are significant, which shows the asymmetric volatility spillover effect of the US stock 
market on India due to the major cross-listing of assets. Still, it is insignificant in the case of RLUXX, showing no 
volatility effect.

Discussion

Researchers widely use the GARCH family of models to compute the volatility in the stock market caused by 
tradable assets. The GARCH/EGARCH/PARCH model is typically used to calculate or predict volatility. The 
optimal outcome is obtained when all model parameters have -values of zero or are incredibly close to zero. In p
our study, we apply the GARCH (1,1) model with spillover variables on the closing price index data from January 
2011 to December 2021 and capture the volatility effect arising from the stock exchanges where Indian assets are 
cross-listed in the form of ADR/GDR. Also, a comparative analysis is conducted by applying the 
GARCH/EGARCH and PARCH models to validate the study findings. The results suggest that past volatility of 
indices returns is significant and influences the current volatility among its return, which aligns with recent 
research (Baek et al., 2020; Hanif et al., 2021). Furthermore, the Indian stock market is highly volatile in response 
to the US market due to cross-listing, which is aligned with the previous literature (Jebran & Iqbal, 2016b;                 
Joshi, 2011). However, in the case of GDR, the results are not much consistent for the UK and Luxembourg 
markets, which is demonstrated in the equations 10 and 11. Also,  it is clear from the EGACRH and PARCH 
models that the UK market poses a spillover effect on the Indian market up to some extent, but it is absent in the 
case of the Luxembourg market. 

EGARCH and PGARCH models also show that the series' past volatility is consistent and influences the 
present movement of the index return. In the variance equation, all the coefficient terms are significant at 1% in 
EGACRH, which means that positive shocks affect differently than negative shocks on volatility. Volatility 
spillover of the US market is significant at 1%, which shows that the changes in these indices will affect the 
movement in the stock return of the Indian stock market. In contrast, the UK and Luxembourg markets are not 
significant. The PARCH model also confirms the same results obtained from the EGARCH model. The analysis 
reveals the dominance of the US market due to its size and many cross-listed tradable assets (Curto & 
Serrasqueiro, 2022).

Managerial and Theoretical Implications

The globalization of capital markets enables the movement of money across borders, resulting in foreign 
institutional and retail investments. As the markets of developed countries are saturated, individual investors can 
diversify their portfolios if they go beyond these traditional channels of investment into the emerging financial 
markets, which provide competitive returns in the medium to long run. It would allow them to explore new 
investment possibilities, provided the stock markets of other nations are only partially integrated due to the 
irregular price spillover effect. So, the present study helps to find the exogenous market where the spillover effect 
is limited, as the Luxembourg market is somewhat isolated and has less impact on the Indian market. It will act as 
an opportunity for investors to invest in the global stocks listed on the Luxembourg market. The revelation shows 
that a considerable spillover effect occurred across the markets, which provides evidence of a transfer of 
information between markets, and the two markets are integrated. Based on these findings, individuals may 
forecast the movement in one market based on the results of another market. Supporting this notion, the present 
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study shows that the US market is dominant. Therefore, substantial efforts may be made to avert worldwide 
shocks by concentrating on trends in the US market. 

This study enriches the previous research in two ways. First, it contributes to the literature on volatility 
spillover, ignoring the crucial aspect of cross-listing, which is a significant factor in causing long-term disruption. 
Second, the study focuses on tradable assets, an essential aspect of empirical finance to which previous research 
has not paid much attention. By combining these two concepts, the present study contributes to a comprehensive 
understanding of the spillover effect caused by tradable assets.

Conclusion

The present study has focused on the volatility spillover among stock markets due to the cross-listing of tradable 
assets. The indices of the stock markets in the United States, the United Kingdom, and Luxembourg are used as 
proxies for their respective stock markets. The GARCH (1,1) model is adopted to predict the volatility spillover, 
which implies that the previous return affects the market's return at present. The US and UK stock markets also 
greatly influence the returns of the Indian stock market. After that, the EGARCH and PARCH models are applied 
to confirm the GARCH(1,1) results, which show a significant role of ADRs in the volatility spillover.

On the other hand, the EGARCH and PARCH models stated that no significant spillover effect arises from the 
cross-listing of GDRs. Since the Luxembourg market does not appear relevant to any of the models that lead to this 
conclusion, it can be said that the cross-listed ADRs significantly affect the volatility of the Indian market and put 
the United States market in the lead on the world financial market. Each case shows that the one-way connection 
between the framework and the United States market proved very important. The United Kingdom market also 
demonstrates some influence over the Indian market, but the PARCH model found this relationship inconsistent.

Limitations of the Study and Scope for Further Research

Identifying the right investment opportunity is critical for investors. While doing so, they must consider factors 
other than the volatility spillover effect arising from the foreign stock markets, such as macroeconomic variables 
impacting stock returns. This paves the way for further research into countries where macroeconomic factors like 
foreign exchange, bond, and currency market fluctuations can be investigated. Furthermore, the study is limited to 
Indian cross-listed assets and indices where they are primarily listed; significant Asian stock exchanges such as 
Japan, China, and Hong Kong cannot be included. Therefore, further studies can incorporate these stock 
exchanges to capture a global perspective.
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