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ASYMMETRIC VOLATILITY AND LEVERAGE EFFECT IN STOCK
MARKET: A BIBLIOMETRIC REVIEW

NEENU C AND T MOHAMED NISHAD

Abstract. This paper aims to provide quantitative statistics and a comprehensive review
of the key in�uential and intellectual structure of asymmetric volatility and leverage e¤ect in
the stock market. This study reviews 271 articles and review papers published in scienti�c
journals indexed by the Scopus database from 1994 to 2021. VOSviewer and Excel software
are used to analyse the collected data and apply the bibliometric tests such as citation
analysis of documents, source, authors, institutions and countries, Co-occurrence analysis of
author keywords, co-authorship and Bibliographic coupling of authors, source and countries.
By analysing the growth in this topic, during the �rst 10 years, the publication in this topic
was considerably less. After that, until 2020, the growth is remarkable. Further, the study
identi�es the most in�uential and impactful authors, journals, institutions, and countries to
asymmetric volatility and leverage e¤ect in the stock market. To the best of the author�s
knowledge, this is one of the �rst papers to address the literature of asymmetric volatility and
leverage e¤ect in the stock market from a bibliometric aspect. It helps researchers and other
academicians to explore and build a quantitative base regarding the scienti�c development
of asymmetric volatility and leverage e¤ect in the stock market.

1. Introduction

One key aspect of the stock market that has long attracted much attention in the �nancial
literature is the analysis of the stock returns and their volatility. Volatility is used to measure
the market risk of a single instrument or an entire portfolio of instruments. Changes in the
level of market volatility can have an important e¤ect on capital investment, consumption,
and other business cycle variables (Schwert 1989, 85). Volatility tends to decline as the stock
market rises and increases as the market falls (Bhowmik 2013, 2). A growing body of empirical
evidence suggests that investor attention �uctuates over time and that will impact assets price.
Similarly. The stock return volatility and risk premia increase with attention (Andrei & Hasler
2015, 34-35).
Empirically, contemporaneous returns and conditional return volatility are negatively corre-

lated. This phenomenon is often referred to as asymmetric volatility. It is most apparent during
stock market crashes. One of the explanations for this phenomenon proposed by (Black, 1976)
is called the leverage e¤ect. He proposed that a negative return increase stock volatility than a
positive return of the same magnitude (Goudarzi & Ramanarayanan 2011, 221-222) (Bekaert &
Wu, n.d.). (Black, 1976) and (Christie, 1982) were among the �rst to document the volatility
asymmetry, and provide an explanation to this asymmetry based on the leverage hypothesis.
This leverage e¤ect has become synonymous with asymmetric volatility (Wang & Mykland
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2014, 197-198). It suggests that a negative return should make the �rm more levered, hence
riskier and therefore lead to higher volatility. As the asset price decline, companies become
mechanically more leveraged (depending on debt) since the relative value of their debt rises
relative to that of their equity as a result stocks become riskier and volatile. Further, (Hens &
Steude 2009, 83-94) provide clear evidence that indeed the leverage e¤ect is not fully explained
by the capital structure of the �rm.
The literature agrees that bad news increases volatility but disagree over the impact of good

news on the stock market volatility (Malik 2011, 545-546). Since the stock volatility is highly
persistent, the news brings higher current volatility and thus increase the future volatility.
According to E¢ cient Market Hypothesis (EMH), the stock prices are expected to adjust to
information very quickly and this information is a potential source of much of the volatility.
One of the striking empirically observed phenomenon in the stock market is the asymmetric
response of volatility to news/information (Blasco et al. 2002, 1227-8). Stock traders in a given
market incorporate into their buy and sell decisions not only information generated from the
domestic market but ado information �ow from other markets (Koutmos & Geo¤rey Booth
1995, 747).
Conditional heteroskedastic models are the basic econometric tools used to estimate and

forecast asset return volatility (Alberg et al. 2008, 1201). Both the ARCH and GARHC
models capture volatility clustering and leptokurtosis, but as their distribution is symmetric,
they fail to model the asymmetric volatility or leverage e¤ect. To address this gap, non-linear
GARCH models including EGARCH (Exponential GARHCH) by Nelson, 1991, GJR GARCH
Glosten, et al., 1993 and APGARCH (Asymmetric Power GARCH) by Ding, et al., 1993 were
introduced. The Extended Multivariate Exponential Generalised Autoregressive Conditionally
Heteroskedastic (EAGRCH) model is best to capture the asymmetric impact of good news
(market advances) and bad news (market declines) on volatility transmission (Horpestad et al.
2019, 542). Further, (Karmakar 2007, 100) propose that the GARCH-Mmodel has an advantage
over the GARCH speci�cation. The basic GARCH model is based on the implicit assumption
that the average risk premium is constant for the sample period. The GARCH-M speci�cation
relaxes these restrictions by allowing the velocity feedback e¤ect to become operations. A new
measure of asymmetric volatility; the News Impact Curve proposed by (Engle & Ng 1993, 1749-
78), measure how new information is incorporated into volatility estimates. The diagnostic tests
for volatility models: the Sign Bias Test, the Negative Size Bias Test, and the Positive Size
Bias Test extended the scope for estimation of asymmetric volatility.
The main purpose of this paper is to conduct a thorough review of the literature along with

identifying the gaps while presenting future research directions. More speci�cally, we mainly
deal with the following research questions:
RQ1: What is the trend or pattern of knowledge development in the area of asymmetric

volatility and leverage e¤ect in the stock market?
RQ2: Which are the in�uential papers of Asymmetric volatility and leverage e¤ect in the

stock market?
RQ3: Who are the impactful and in�uential authors on this topic?
RQ4: Which are the productive institutions and countries on this topic?
RQ4: What are the main gaps and future research directions to further explore asymmetric

volatility and leverage e¤ect in the stock market?
These research questions are transformed to following research objectives:
1. To draw out the trend and pattern of publication in asymmetric volatility and leverage

e¤ect in the stock market.
2. To elicit in�uential and impactful authors, documents and sources in asymmetric

volatility and leverage e¤ect in the stock market.
3. To identify the most productive institutions and countries in this �eld of research.
4. To address the gap in this existing literature and to propose the future scope of

research in this area.
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The remaining part of this paper is structured as follows. The next section presents the
background of asymmetric volatility and leverage e¤ect, followed by methodology used in this
work. Section 4 shows the analysis result, followed by section 5, which develop a graphical
analysis of the bibliometric data in Scopus. The last section concludes the main �ndings,
limitations and scope of future research.

2. Background of Asymmetric Volatility abd Leverage Effect

Understanding the relation between stock returns and innovations in expected volatility is
a fundamental issue in �nancial market. The phenomenon that negatives return shocks tends
to imply higher future volatility than positive return shock of same magnitude is referred to as
Asymmetric Volatility Phenomenon (AVP) (Dennis, Mayhew, and Stivers 2006, 382-384). The
�nancial leverage e¤ect, the volatility feedback e¤ect and behavioral theories are the three main
explanations for this (Horpestad et al. 2019, 1). The phenomenon of leverage e¤ect was �rst
documented by �Black, F. 1976 and Christie 1982, evidenced that a drop in the value of the
stock increases �nancial leverage, which make the stock riskier and then increases its volatility.
The volatility feedback e¤ect suggests that an increase in volatility requires a higher rate of
asset return, which only occurs when there is a drop in the asset price (Horpestad et al. 2019,2)
If volatility is priced, an anticipated increase in volatility raises the required return on equity,
leading to an immediate stock price decline (Bekaert and Wu 2000, 1-2).
The determinant of asymmetric volatility remains an unsolved question in the �nance liter-

ature. From 1976, when Black, F. (1976) proposed the phenomenon of leverage e¤ect, many
authors have contributed to this literature by investigating and providing divergent empirical
evidence to this phenomenon. Some of the researchers has focused on testing its validity in
developed markets, were some of them are interested in emerging markets, (Wang, Li, and He
2020,) explores the spill overs between economic policy uncertainty (EPU) and stock market
realized volatility (RV). They suggested that good volatility spill overs become larger during
periods of stimulated reform, whereas bad volatility spill overs become larger during periods of
international disputes. Further documented that the Chinese stock market volatility is sensi-
tive to both U.S. and Chinese EPU and that the spill over is asymmetric in di¤erent periods.
(Karanasos and Kim 2006, 124-133) use an APARCH model with non-normal error distribu-
tions and in drawing out some of the key theoretical properties of the model successfully apply
the model to Korea, Japan, Hong Kong, Taiwan and Singapore. Further,(Huang and Lin 2004)
use APARCH models to make value at risk calculations for Taiwan, both for the stock index
and its associated futures. (Ané and Ureche-Rangau 2006) extend the APARCH model to
Japan, Hong Kong, Singapore and Malaysia. (Horpestad et al. 2019, 2-3) provide empirical
evidence that large forecast improvements of asymmetric volatility models are larger when the
market uncertainty is greater, by incorporating 19 stock market indices from North America,
Europe, Asia and Australia using high frequency data. They also assessed the importance of
the asymmetric model speci�cation, by comparing the given asymmetric speci�cation with its
symmetric counterparts.
ARCH and GARCH models were the popular tools for modelling and forecasting volatility.

The family of ARCH (Autoregressive Conditionally Heteroskedastic) models introduced by
(Engle 1982). The most interesting feature nor explained by these models is leverage e¤ect
(Karmakar 2007, 100). To solve this issue many non-linear extensions of GARCH models
have been proposed. The EGARCH (Exponential GARCH) was proposed by (Nelson 1991),
TARCH (Threshold ARCH) model was introduced by (Zakoian 1994) , Asymmetric power
ARCH (APARCH) model introduced by (Ding, Granger, and Engle 1993) and GJR GARCH
model was suggested by (Glosten, Jagannathan, and Runkle 1993).
Recent years have also seen a surge of interest among researchers and academicians to add

literature in asymmetric volatility and leverage e¤ect. Many authors have contributed many
empirical and conceptual papers in this �eld (Baur and Dimp�2019), (Luo and Wang 2019),
(S. Chen et al. 2020), (Umar et al. n.d.) and (J. Horpestad et al. n.d.). Although, some of
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the researchers try to comprehended the literature on asymmetric volatility and leverage e¤ect
by undertaking bibliometric and literature review studies (Bhowmik and Wang 2020), (Shin
2018) and (Agarwal, Kumar, and Goel 2019). (Flores-Sosa, Avilés-Ochoa, and Merigó 2022a)
contributed a comprehensive evaluation of literature in exchange rate volatility by comparing
two databases, namely Scopus and Web of Science and (Aviles-Ochoa, Flores-Sosa, and Merigo
2021, 1998-2000) proposes a bibliometric review of price 56 volatility models in business eco-
nomics and decision. Furthermore, (J. Chen and Yang 2021) uses the bibliometric method of
knowledge mapping analysis to clearly present the knowledge base and research fronts of cross-
market volatility spill overs. Even though, no previous studies have addressed the literature of
asymmetric volatility and leverage e¤ect in the stock market from a bibliometric aspect. The
present study tries to provide quantitative statistics and a comprehensive review of the key
in�uential and intellectual structure of asymmetric volatility and leverage e¤ect in the stock
market through bibliometric analysis.

3. Methodology

In this paper, we adopt a bibliometric methodology, that involves the use of quantitative
tools for the analysis of bibliometric and graphic information. Bibliometric analysis can be
used for the evaluation of research performance in a topic/area, and the study of science as a
system of communication and knowledge generation. In this study, we seek to infer the intellec-
tual formation of asymmetric volatility and leverage e¤ect in the stock market by considering
several bibliometric indicators such as citation analysis, co-occurrence of author keywords, and
bibliometric coupling. The VOSviewer and excel software has been used to represent graphical
information of bibliometric data.
In line with (Flores-Sosa, Avilés-Ochoa, and Merigó 2022, 1420-38), we conduct a perfor-

mance analysis of review corpus, selecting bibliometric analysis techniques of citation analysis
of the document, source, author, institution and country (to know the most impactful and
in�uential document, author, institution and country in asymmetric volatility and leverage
e¤ect in the stock market), co-citation analysis, which is e¤ective for the demarcation of fun-
damental knowledge, and bibliometric coupling, useful for explicating the themes in the body
of knowledge, co-occurrence or author keywords.

3.1. Data Collection.

3.1.1. Source of data collection. To collect the data, we rely upon the Scopus database. The
rationalization of this choice is because, it is the largest multidisciplinary database of peer-
reviewed literature in social sciences, and it is among the most esteemed accessible database
with the listing of all or most of the reputed journals.

3.1.2. Structured process of data collection and re�nement process. This methodological sec-
tion is vital to assure the accuracy of the data collecting process. Our data set from Scopus
database was retrieved on 16 December, 2021. We use the keywords �Asymmetric Volatility�
OR �Leverage E¤ect�AND �Stock Market�, which brought the result from 1994 to 2021. Our
search is then limited to documents which are published in English language and in the subject
area of �Business, management and accounting�, �Economic, econometrics, �nance�, �Social
science� and �Arts and humanities� and in journals as articles and reviews within the �eld.
These �lters leave us with a total of 271 documents on this topic.
We conduct our analysis in the following dimensions:
1. Bibliometric citation analysis
2. Bibliometric Co-occurrence analysis
3. Bibliographic Coupling analysis
4. Bibliometric Co-authorship analysis
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To build visualization networks, we use VOS viewer and Excel software. It explains the
relevance of objects in terms of distance and size of the node. The longer/shorter the distance
between the objects the less/more associated they are.

4. Findings

4.1. Performance analysis of Asymmetric Volatility and Leverage E¤ect research.
The performance analysis of asymmetric volatility and leverage e¤ect research in the stock
market is evaluated through publication activity, top authors, institutions, countries, journals
and articles on this �eld of research.

4.1.1. Publication activity of Asymmetric volatility and Leverage e¤ect in the stock market. The
publication trends of Asymmetric volatility and Leverage e¤ect research is presented in Figure
1, wherein the total number of article publication is mapped against their respective year of
publication from 1994 to 2021. It indicates that the Asymmetric Volatility and Leverage e¤ect
is not a new �eld of research, occurring since 1994. By comparing with 1994, there is a surge in
papers that were published in asymmetric volatility and leverage e¤ect. In 1994, only one paper
is published by Susmel R., 1994, even though the study is more about measuring the timing
of mean and volatility spill overs between New York and London equity markets using ARCH
models. In the �rst 10 years, the publication on this topic was considerably less. After that,
until 2020, the growth is remarkable. After the �nancial crisis of 2008, publication trend of
works in this �eld of research was became signi�cant due to the increased risk and uncertainty
in the stock market.

Figure 1: The annual number of papers published in asymmetric volatility and leverage
e¤ect in the stock market

4.2. Top authors in Asymmetric volatility and Leverage e¤ect in the stock market.
Table 1 presents the top authors in Asymmetric volatility and Leverage e¤ect in the stock
market. Based on the number of citations, the most productive and impactful author on this
topic is McAleer M., 2009, who have a total publication of 15 with 315 citations. Followed by
Bollerslev T., 2006 with 186 citations. The least in�uential author in this topic (among Top 11
authors) is Zhang W., 2011 with 3 publications with a citation of 5.
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Table 1: Most productive authors in asymmetric
volatility and leverage e¤ect in stock market
Author Name TP TC

1 Mcaleer M. 15 315
2 Bollerslev T. 3 186
3 Karanasos M. 11 140
4 Asai M. 3 47
5 Fakhfekh M. 4 37
6 Jeribi A. 4 37
7 Chen C.W.S. 3 18
8 Singh A. 3 9
9 Su J.-B. 3 9
10 Zhang W. 3 5

Note: TP= Total Publication, TC= Total Citation

4.3. Leading institutions and countries. Table 2 shows the most productive institutions
and countries in Asymmetric volatility and Leverage e¤ect in the stock market. The South
China University of Technology is the most productive institution/university on this topic with
84 citations. Followed by the Complutense University of Madrid with 83 citations. The Soka
University is another of the most in�uential and impactful universities on this topic.
Next, let us analyse the countries with the most publication in Asymmetric volatility and

Leverage e¤ect in the stock market. From Table 3, it can be interpreted that the United States
of America is the most productive country, which published a total of 32 documents on this topic
with 2068 citations. Followed by Australia with 437 citations. In terms of productivity, Taiwan
follows the United States. India is being in the 7th position with 34 publications with 194
citations. Most of the studies in asymmetric volatility and leverage e¤ect in the stock market
were conducted in developed countries. It may due to the fact that capital markets are the
important source for mobilising idle savings from the economy. It enhances the production and
productivity of the national economy. So, it is important to evaluate the volatility asymmetric
and leverage e¤ect in these markets than markets of other economies.

Table 2: Most productive institutions and countries in
Asymmetric volatility and Leverage e¤ect in the stock market

Organisation TP TC Country TP TC
South China University of Technology 2 84 United States 32 2068
Complutense University of Madrid 2 83 Australia 27 437

Soka University 4 72 United Kingdom 21 351
Erasmus University Rotterdam 5 43 China 24 322
Erasmus University Rotterdam 3 26 Taiwan 24 274

Complutense University of Madrid 2 20 Spain 17 227
National Tsing Hua University 2 20 India 34 194

Complutense University of Madrid 2 20 Germany 13 192
Wakayama University 2 16 The Netherlands 14 188

Yokohama National University 2 10 Japan 18 186
University of Modern Sciences 2 3 Malaysia 10 23

Note: TP = Total Publication, TC= Total Citation

4.4 Top Journals in Asymmetric Volatility and Leverage E¤ect in stock Market
Table 3 presents the top journals which publish documents in Asymmetric volatility and

Leverage e¤ect in the stock market with top citations. Energy Economics is the highest im-
pactful journal on this topic with 351 citations. Followed by the Journal of Econometric, Journal
of Empirical Finance and Econometric Reviews with citations of 261, 242, and 211 respectively.
In terms of productivity Energy Economics and the Journal of Empirical Finance are have
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the most publications in asymmetric volatility and leverage e¤ect in the stock market with a
total publication of 8. Followed by the Journal of Econometrics, Applied Financial Economics
and Finance Research Letters with 7 publications. Elsevier and Taylor & Francis are the most
productive publishers on this topic.

Table 3: Top journals in asymmetric volatility
and leverage e¤ect in stock market

Source TP TC
Energy Economics 8 351

Journal of Econometrics 7 261
Journal of Empirical Finance 8 242

Econometric Reviews 5 211
Applied Financial Economics 7 147
Finance Research Letters 7 99

Journal of International Financial Markets, Institutions and Money 4 97
Journal of Banking and Finance 4 96

Applied Economics 6 77
Journal of Business and Economic Statistics 4 70

Economic Modelling 6 67
International Review of Financial Analysis 5 62

International Journal of Finance and Economics 5 35
Quarterly Review of Economics and Finance 4 29

International Research Journal of Finance and Economics 5 24
Studies in Nonlinear Dynamics and Econometrics 4 22

European Journal of Finance 4 15
Note: TP = Total Publication, TC= Total Citation

4.5 Top Articles on Asymmetric Volatility and Leverage e¤ect
The top-cited publications on asymmetric volatility and leverage e¤ect research in the stock

market are presented in Table 4. The most cited paper in Asymmetric and Leverage e¤ect is
by (Bekaert G 2000, 2-38), which have 713 citations. The study is basically aimed at providing
a uni�ed framework to simultaneously investigate asymmetric volatility at the �rm and the
market level and to examine two potential explanations of the asymmetry; leverage e¤ect and
volatility feedback. Followed by Asymmetric causality tests with an application (Hatemi 2012,
447-56) with 286 citations. (Wu 2001, 837-859) examined the determinants of asymmetric
volatility, and propose both the leverage e¤ect and the volatility feedback e¤ect, are the two
popular explanations of asymmetry. (Susmel R 1994, 3-25) examines the timing of mean and
volatility between the New York and London equity markets; using the ARCH model including
an asymmetric or leverage model and found the evidence of the volatility spill over between
these markets.
Further impact of trades on daily volatility was tested by (Avramov D 2006, 1241-1277),

(Bollerslev T 2006, 123-150) provide a simple theoretical framework for assessing the empirical
linkage between returns and realized and implied volatilities. Other impactful and in�uential
research in the area of asymmetric volatility and leverage e¤ect by (Bowden N 2008, 3186-
3197), (McAleer M 2009, 422-440), (Bouri E., 2017), and (Alberg D 2008, 1201-1208) estimated
stock market volatility using asymmetric GARCH models, namely asymmetric GJR, APARCH
models, and EGARCH. (Liu H 2013, 152-166) applied various Autoregressive Moving Average
(ARMA) models with GARCH processes, namely ARMA-GRACH models along with ARMA
GARCH in mean (ARMA-GARCH-M).
Further (Koutmos 1998, 277-290), and 1999 widen the scope of asymmetric volatility and

leverage e¤ect in international stock markets. Moreover, (Dang V.A 2012, 465-482), (Low
2004, 527-546), (Meddahi N 2004, 355-379), and (Bae J 2007, 41-58) tested di¤erent aspects of
asymmetric volatility and leverage e¤ect in the stock market.
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Table 4: Top cited publications on asymmetric volatility and leverage e¤ect
Authors Title TC

Bekaert G. (2000) Asymmetric Volatility and Risk in Equity Markets 713
Hatemi-J A. (2012) Asymmetric causality tests with an application 286
Wu G. (2001) The determinants of asymmetric volatility 211

Susmel R. (1994) Hourly volatility spillovers between international
equity markets

211

Avramov D. (2006) The impact of trades on daily volatility 127
Bollerslev T. (2006) Volatility puzzles: A simple framework for gauging

return-volatility regressions
116

Bowden N. (2008) Short term forecasting of electricity prices for
MISO hubs: Evidence from ARIMA-EGARCH
models

110

Mcaleer M. (2009) Structure and asymptotic theory for multivariate
asymmetric conditional volatility

108

Bouri E. (2017) On the return-volatility relationship in the bitcoin
market around the price crash of 2013

100

Alberg D. (2008) Estimating stock market volatility using asymmet-
ric GARCH models

98

Liu H. (2013) Applying ARMA-GARCH approaches to forecast-
ing short-term electricity prices

94

Koutmos G. (1998) Asymmetries in the conditional mean and the con-
ditional variance: Evidence from nine stock mar-
kets

91

Dang V.A. (2012) Asymmetric capital structure adjustments: new
evidence from dynamic panel threshold models

88

Low C. (2004) The fear and exuberance from implied volatility of
S&P 100 index options

88

Meddahi N. (2004) Temporal aggregation of volatility models 87
Luo J. (2018) High-frequency volatility connectedness between

the US crude oil market and China�s agricultural
commodity markets

75

Shehzad K. (2020) COVID-19�s disasters are perilous than Global Fi-
nancial Crisis: A rumor or fact?

70

Koutmos G. (1999) Asymmetric price and volatility adjustments in
emerging Asian stock markets

64

Bollerslev T. (2012) Volatility in equilibrium: Asymmetries and dy-
namic dependencies

63

Bae J. (2007) Why are stock returns and volatility negatively
correlated?

52

Note: TC= Total Citation

5. Network Visualization of Asymmetric volatility and Leverage effect in the
stock market

In this section, we analyse the Scopus data set of 271 documents of asymmetric volatility
and leverage e¤ect in the stock market using VOSviewer. Graphical analysis is in the index as
co-citation, bibliographic coupling and co-occurrence of author keywords with the objective to
know the in�uence and relationship of journals, publications of authors, institutions, countries,
and keywords.
Co-citation occurs when two documents published in di¤erent journals receive a citation from

the same third source. Figures 2 and 3 show the co-citation map of Scopus. It is analysed that
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the Journal of Econometrics and Econometrica are the most in�uential and impactful journals
on asymmetric volatility and leverage e¤ect in the stock market. Followed by the Journal of
Empirical Finance, and Energy Economics. In terms of cited authors Bollerslev T., 2006, Bae
J., 2007 are the in�uential authors in this topic.

Figure 2: Co-citation of journals regarding asymmetric volatility and leverage e¤ect in stock
market

Figure 3: Co-citation of authors in asymmetric volatility and leverage e¤ect in stock market
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The bibliographic coupling of authors occurs when the authors of two documents cited the
same third document Goudarzi & Ramanarayanan, 2011. By analysing bibliographic coupling
of authors of asymmetric volatility and leverage e¤ect in the stock market. Figure 4, inter-
preted that McAleer M., 2009 and Asai, 2013 are the most in�uential authors on this topic.
Bibliographic coupling of countries analyses the result per country (Figure 5). It proposes that
the United States of America is the country with the most publications on this topic. Followed
by Australia, the United Kingdom, China, Taiwan and Spain.

Figure 4: Bibligraphic coupling among authors publishing about asymmetric volatility and
leverage e¤ect in stock market

Figure 5: Bibliographic coupling by countries



ASYMMETRIC VOLATILITY AND LEVERAGE EFFECT IN STOCK MARKET 31

Co-occurrence of author keywords presented in Figure 6, In addition to leverage e¤ect, other
words associated with great in�uence are volatility, GARCH, Asymmetric Volatility, TGARCH.

Figure 6: Co-occurrence of author keywords in published documents regarding asymmetric
volatility and leverage e¤ect in stock market

5.1. Co-authorship analysis. Another important bibliometric analysis is related to the pre-
diction and recommendation of research through co-authorship analysis (Ponomariov and Board-
man 2016).

Figure 7: Co-authorship analysis of authors in asymmetric volatility and leverage e¤ect in
stock market



32 NEENU C AND T MOHAMED NISHAD

This measure re�ects the strength of research collaboration of a researcher with his/her co-
author (Kumar 2015, 56-67). The evaluation of co-authorship networks reveals the temporal
pattern and evolutionary trends in scienti�c collaboration. In a co-authorship network, nodes
represent authors, organisations and countries, which are connected when they share the au-
thorship of a paper (E Fonseca, et al., 2016, 2-8). If a researcher is an isolated node in a
co-authorship network, then he/she has not established any research collaboration with other
researchers.

6. Conclusion

Investigation of causes of asymmetric volatility and leverage e¤ect in the stock market is
an emerging and interesting �eld of research among researchers in �nance, as it a¤ects the
investment decision, thus leading to capital formation and economic development. Asymmetric
volatility is a phenomenon, which proposes that a negative return increase its volatility than a
positive return of the same magnitude. One of the explanations for this phenomenon proposed
by Black, 1976 is called the leverage e¤ect.
This paper aims to provide quantitative statistics and a comprehensive review of the key

in�uential and intellectual structure of asymmetric volatility and leverage e¤ect in the stock
market. For analysing the research questions, such as identi�cation of trend or pattern of
knowledge development in the area of asymmetric volatility and leverage e¤ect in the stock
market, in�uential and impactful papers, authors and journals, productive countries in this
topic, and a gap in the existing literature, the study reviews 271 articles and review papers
published in scienti�c journals indexed by the Scopus database from 1994 to 2021. VOSviewer
and Excel software are used to analyse the collected data. By analysing the growth in this
topic, it is found that there is a surge in papers that were published in asymmetric volatility
and leverage e¤ect when compared with 1994. In the �rst 10 years, the publication on this
topic was considerably less. After that, until 2020, the growth is remarkable. By conducting
bibliometric citation analysis of documents, sources, authors, organisations and countries, we
found that Mcaleer M is the most in�uential and impactful author in this topic with a total
publication of 15 with 315 citations, followed by Bollerslev T with 186 citations. The most
productive institution/ university and country in this topic are, The South China University of
Technology with 84 citations and the United States of America is the most productive country,
which published a total of 32 documents in this topic with 2068 citations, followed by Australia
with 437 citations. In terms of publication, Energy Economics is the highest impactful journal
on this topic with 351 citations. Followed by the Journal of Econometric, Journal of Empirical
Finance and Econometric Reviews with citations of 261, 242, and 211 respectively. The most
cited paper in Asymmetric and Leverage e¤ect is by Bekaert G. (2000), which have 713 citations.
Followed by Asymmetric causality tests with an application Hatemi J.A 2012 with 286 citations.
Through this quantitative and comprehensive review, it is also found that most of the studies

on this topic are undertaken in developed countries like USA and Australia. There is a gap
existing in the case of developing and emerging markets, especially in the case of an emerging
market like India. More studies on this topic will help the investors and other participants
of the �nancial market to evaluate the risk and uncertainty in the market and to construct a
portfolio by including assets that are negatively correlated to perform better in the market.

7. Originality and Value

To the best of the author�s knowledge, this is one of the �rst papers to address the literature
of asymmetric volatility and leverage e¤ect in the stock market from a bibliometric aspect.
Whenever there is assurance that scholars build on high accuracy, it will be easier to recognize
genuine research gaps instead of merely conducting the same research again and again, so
as to progress better and create more appropriate hypotheses and research questions, and,
consequently to raise the standard of research for future generation. It helps researchers and
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other academicians to explore and build a quantitative base regarding the scienti�c development
of asymmetric volatility and leverage e¤ect in the stock market. The major contribution of this
study is that it consolidates fragmented literature in this area, highlights signi�cant sources,
authors and documents in this �eld of research. The current study also contributes to the scope
of further research in the area of volatility asymmetry and leverage e¤ect in the stock market.
The content analysis and systematic literature review can be conducted by taking the literature
of past few decades to analyse the major themes in this �eld of research, and major tools used
to measure this phenomenon.

8. Research Limitations

The current study research is a bibliometric analysis and hence limitations related to such
studies are applicable. The data for the study is limited to Scopus database and the study
used only some of the important bibliometric analysis like citation analysis, co-occurrence and
co-authorship analysis.
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