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ENDEKSLERINDE KANIT
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Open Researcher and Contributor ID (ORC-1D): 0000-0003-0547-4929
Ulusal Tez Merkezi Refarans: 10408242

Tez Danismani Prof. Dr. Umit Hacioglu

Eyliil 2021, 57 sayfa

Artan belirsizlik ve oynaklik, yatirnmcilart uluslararast piyasada hisse senedi
cesitlendirmesinden yararlanma konusunda caydiriyor mu? Hisse senedi piyasalarina
COVID-19 salgimm sirasinda nasil performans gosterdi? 2010-2021 yillar1 arasinda
giincellenen giinliik verileri kullanan bu ¢alisma, bu déonemde hisse senedi piyasalarinin
uluslararas1 finans piyasalarinda nasil bir performans gosterdigini anlamay1
amaglamaktadir. Yatirimcilar birden fazla hisse senedi piyasasina yatirim yaparak
portfoylerini ¢esitlendirebilir mi? Calisma ayrica, kukla degisken olarak kullanilan
COVID-19 salgin1 sirasinda bu hisse senedi endekslerinin performansini anlamaya
calistyor. Bu durumda calisma, daha iyi performans gosteren ve hizli bir toparlanma hizina
sahip olan hisse senedi endekslerine bakar. Calismada 12 hisse senedi endeksi arasinda
iliski kurmak i¢in Vektér Hata Diizeltme Modelleri (VECM) kullanilmistir. Calismadan
elde edilen sonuglar, uluslararas1 hisse senedi piyasalarinda daha fazla esbiitiinlesme
belirtileri oldugunu gostermektedir. Denkleme kukla degisken olarak COVID-19
eklendiginde, kiiresel hisse senedi endeksleri i¢in vekil olarak calismaya dahil edilen 12
hisse senedi endeksi arasinda artan sayida esbiitiinlesme vektorii vardir. Ayrica sonuglar,

yatirimcilarin 6zellikle pandemi rekor diisiislerinden hizli bir toparlanma hizi sergileyen



hisse senedi endekslerine yatirim yaparak fayda saglayabilecegini gosteriyor. Calismanin

verileri Thompson Reuters ve Investing.com'dan toplanmustir.

Anahtar Kelimeler; COVID-19, Es Biitiinlesme, Cesitlendirme, Hisse Senedi
Endeksleri.



ABSTRACT

THE IMPACT OF COVID-19 ON STOCK MARKET INDICES; EVIDENCE FROM
GLOBAL EQUITY INDICES

Faque, Mustapher
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Student ID; 194034001
Open Researcher and Contributor ID (ORC-1D): 0000-0003-0547-4929
National Thesis Center Reference Number: 10408242

Thesis Supervisor: Prof. Umit Hacioglu
September 2021, 57 pages

Does increasing uncertainty and volatility deter investors benefitting from equity
diversification on the international market? How did equity indices perform during the
COVID-19 pandemic? Using updated financial, equity indices daily data from 2010-2021
this study aims at monitoring how equity markets have performed in the international
financial markets during this period. Can investors diversify their portfolio by investing
in more than one equity market? The study also tries to examine the performance of these
equity indices during the COVID-19 pandemic, employed as a dummy variable. In this
case the study examines equity indices that performed better and those that have a quick
speed of recovery. Vector Error Correction Models (VECM) was used in the study to
establish a relationship among the 12 equity indices. Results from the study indicates that
there are signs of further cointegration in the international equity markets. Adding
COVID-19 as a dummy variable to the equation, there are increased number of
cointegrating vectors among 12 equity indices included in the study as proxies for global
equity indices. Furthermore, the results shows that investors can benefit by investing in
particular, equity indices that have exhibited quick speed of recovery from the pandemic
record lows. The data sample for the study was collected from Thompson Reuters and

investing.com.
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CHAPTER |

INTRODUCTION

Executing an informed decision in the process of making an investment in the stock
market is a determining factor to the success of an investment. It is indeed of interest to
investors, both retail and institutional investors including policy makers to understand the
stock market mechanisms and expected future performance of the market. This includes
both short run and long run dynamics. In order to ensure the success of an informed
investment practice and effective policy employment, it is critical to understand the
relationship of global stock indices. The utter mission of an investor is to maximize the
returns from an investment vis-a-vis mitigation of risks associated with that investment.
Therefore, it is of utmost importance for an investor to understand how stock indices
perform in the global financial markets if strategies such as portfolio diversification are to

be capitalized on.

There are several factors that affect the movement of stock markets in various countries.
National specific dynamics such as Interest rate, exchange rate fluctuations, economic
productivity, economic policies including political environment and many more. All these
factors aside, technical analysis is a widely used technique on top of other fundamental
factors to increase the probability of positive outcome from an investment. The question
of stock index interaction on a global level has undoubtedly stirred a debate from financial
markets enthusiast and academics of all walks. Do stock market Cointegrate? Do they
have a long run association with each other? Does increasing volatility and uncertainty
reduce the window for diversification among global equity indices? These are among

other questions that this study aims to respond to.

Across the years, financial markets in particular stock markets have evolved through ups
and down from the great depression of 1929 to the recent Covid-19 Pandemic that has

caused political and economic unrest. The Great depression lasted for 10 years, an



economic downturn that started with the crash of the stock market. At this point it is
important to acknowledge the significant role of stock markets in the economy. Studies
have documented different crises including the 1997 Asian crisis, the 2001 dot com
bubble, the 2008 housing bubble, and the European debt crisis. There are direct links of
economic performance to the performance of stock markets and how stock market crises
can cause social unrest, unemployment and political upheaval (Antonios, 2010; Ake,
2010; Verma, et al., 2021; Junior et al., 2021).

To most investors however, their interest has dwelled upon the performance of stock
markets during the crisis and post the crisis. With increasing globalization, spillover
effects in many disciplines, including finance, are distinct. Economic ties, bilateral trade
agreements including trade blocks and cross-border investments have intensified
economic dependency on each other. In turn, shock waves emanating from one country
are no longer considered local threats, with Corona Virus an explicit example. In such
globalized dynamics, we could see how financial markets as well are tied to each other
and to what extent they can impact one another despite varying fundamentals.

In our study we deploy various stock indices from across the globe and try to understand
how these indexes perform in a globalized financial market arena. Included in our study
are Equity indices of Brazil (BOVESPA), Canada (TSX), Germany (DAX), Hongkong
(HANGSENG), Mexico (MXX), Japan (NIKKEI225), Qatar (QSE), South Africa
(JTOP40), Turkey (BIST100), United Kingdom (FTSE100), Unites States (SnP500) and
United Arab Emirates (UAEDFMG).

Increasing cross-border capital movement has been necessitated by advancing technology,
cross-border capital movement, liberalization and deregulation of markets including
activities in financial centers and institutionalization of financial markets. With all these
necessary conditions enriching the dynamics in the international financial markets, it is
ideal to study how assets, such as equities in our study, present a background and guidance

to successful investment practices in the global market arena.

Using a Vector Error Correction Model, our study further extends to understand the impact

of COVID-19 impact on global equity index performance in the long-term perspective.



This aspect is achieved by applying a COVID-19 Crisis dummy variable to the main
equation of our study.

The remaining text of the thesis is organized as follows; The whole paper comprises of
five chapters including the introduction, Chapter two is the contemporary literature
regarding this topic. Chapter three comprises of Data and Methodology. Chapter four
comprises of quantitative analysis of the results after running data using E-view software.
The fifth and last chapter discusses the concluding remarks, policy implications and

recommendations for future studies.



CHAPTER II

LITERATURE REVIEW

2.1. Theoretical background

The literature that we intend to examine in this topic primarily comprises of two
subsections and these are, the theoretical and empirical aspects. In order to establish a
good grounding, we will look at the theoretical aspect of the topic and then later examine
the empirical aspect of the matter. International portfolio construction has become an
important aspect to all the investors with respect to increasing liberalization and increasing
international capital flows. It is therefore the job of an investor to have a comprehensive
aspect of the movement of international assets in order to adjust and construct a sound-

proof cross-border investment portfolio.

To start with, portfolio diversification constitutes a crucial aspect in a resilient
international asset portfolio construction. Markowitz, in his modern portfolio model,
established the phenomena of diversification that serves as foundation in this paradigm
(1952). He suggests that holding constant the variance of a portfolio will in turn maximize
the expected returns. On the other hand, holding the expected returns constant will also
hold the variance of the portfolio constant. Emphasis on efficient and inefficient portfolios
was one of the main aspects in the founding documents of this theory. Markowitz (1999)
proposes that efficient frontier represents a “combination of efficient mean-variance”. He
suggests that all these aspects including variance, covariance & variance should be

estimated using a combination of statistical analysis.



2.1.1. Modern Portfolio Theory (MPT)

The modern portfolio theory further suggests that increasing the number of securities on
a designated portfolio minimizes the risk associated with the portfolio. This means that an
investor is able to bypass the risks associated with individual securities, (Biswas, 2015;
Grubel, 1968). Basically, when constructing an investment portfolio, or investing in stock
markets there is a trade-off in risk and returns. The former comprises of two components,
and these are systematic and unsystematic risk. Systematic risk is also referred to as non-
diversifiable risk and unsystematic risk is that which affects particularly one asset in a
portfolio and is completely diversifiable. (Caves et. al. 1971, Penrose et. al., 2009, Gorecki
,1975 & Teece, 1982) suggest that the prevailing theory of diversification is primarily
pillared on productive factors in the aspect of firms. Moreover, a failure in these market
aspects poses diversification as a desirable choice. This same concept is a hundred percent

applicable in equity investment platforms.

2.1.2. Efficient Market Hypothesis (EMH)

Efficient Market hypothesis (EMH) — under financial theory, the concept of EMH has a
considerable weight in constructing a resilient portfolio. According to Markiel (2003) the
efficient market hypothesis is defined as securities in the market reflecting all the
information that is available in the market. This applies to both at a firm level on stocks
and a weighted index at a national level. All the news in the market, all the previous prices
of the stock indices are embedded in the current price of the stock or the index in general.
Theoretically, fundamental analysis that is analysis of the available financial information
and technical analysis, analysis that uses past prices of an index with the aim of predicting
the future prices of an assets are not feasible under EMH. In other words, there is no room
for arbitrage, or profiting from discrepancies in the market. Early studies of Bachelier
(1900) and Kendall (1953) described the movement of the markets to follow the Brownian
motion or following a random walk. In that way, no analysis can assist in predicting the

future prices of a random walk abiding asset prices.



At this juncture the studies on cointegration question the basis of efficient market
hypothesis as far as asset price predictability is concerned. Dimpfl (2014) further pondered
upon the concept of cointegration relationship, emphasizing that if cointegration holds,
then efficient market hypothesis is in turn violated. This, however, has steered debate
among financial enthusiasts who argue that people are blinded or misunderstand the
efficient market hypothesis. Malkiel (2011) suggested that during the 2008 financial crises
conservative EMH followers were by far most restrictive in their interpretation of the
hypothesis. Suggesting that EMH does not mean prices are surely in appropriate levels at
a point in time. In fact, they are always wrong, however no one knows whether they are
overpriced or not. In a nutshell, EMH does not refute the idea that environmental and other
factors can have great impact on the required returns. Moreover, EMH in its basic sense
supports the fact that arbitrage is hardly achieved for assets that do not carry a substantial

amount of risk with them.

2.1.3. Volatility

Apparent in the literature is the concept of volatility’s impact on asset prices. To be
precise, increasing volatility increases correlation among asset prices, in this case the
equity indices. Dey (2005) touches upon the determinant of determinants of index
returns/Prices, which are volatility and turnover. The former is our main concern in this
aspect. It is highly evident in both the 2008 crisis and also during the Covid-19 pandemic
that we intent to examine later in the study. Correlation, or long run relationships,
however, do not usually hold during the time of recovery in most cases. The reason for
this could be the fact that countries grow at different rates, but when there are shock waves
in the market, it is easy to impact all the markets as investors flee to safety at the same
period of time. During the times of crisis, volatility spillovers happen quickly especially
in this information age, accordingly prices adjust causing high fluctuation in related
markets (Ozbekler, 2017).



2.2. Empirical Literature
2.2.1. Financial Markets and Globalization

Financial markets have undergone a tremendous transformation in the past half a century
due to major market trends experienced in this period. Today’s financial market
playground has molded into a different shape with respect to financial crises, changing
national policies, firm ambitions and investor attitude towards the market. Slowly, just
like many other disciplines, the financial market has been moving towards globalization.
In this regard, thanks to globalization, entities are no longer limited to domestic markets
when it comes to raising funds(capital), concurrently investors are not confined to the
domestic markets in search of spreading risks and maximize returns on investment. In
other words, investors are able to diversify their portfolios on an international level. This
IS a process known as internationalization of financial markets. Today we are witnessing
the financial markets move towards integration and becoming “borderless”, forming an
international financial market. It is a market that has taken decades to take shape into the

current state and it is still in the process (Fabozzi, 2015).

Contemporary literature has discussed factors that provided conducive environment for
the internationalization of financial markets. It is these factors and other developing
factors that are continuing to shape and transform the international financial market arena
today. These include the following: (1) the technological advancement used to observe
financial market prices, searching for investment opportunities, and executing orders; (2)
liberalization and deregulation of markets including activities taking place in financial
centers; (3) growing institutionalization of financial market (Chou et al,1994; Saunders &
Cornett, 2012; Helleiner, 1995).

Entities going international and seeking equity capital became a trend in the early 1980s
when multinational corporation embarked on a journey seeking funds by listing in foreign
stock markets. For instance, Daimler-Benz listed on the New York Stock Exchange
despite the differences in accounting principles of USA and Germany. It is suggested that
the motion was driven by one of the following two reasons, either the local capital markets

were too small for their vision or just to attract rather a bigger investor base. Other



European firms followed Daimler-Benz footsteps to list outside of domestic markets. As
of 1998, European companies amounting to 133 were listen on NYSE with an astounding

market capitalization of $2639.1billion.

On the other hand, the move to seek equity capital internationally had an adverse effect
on the investors’ character and approach towards equity markets. An investor’s job is to
try all means possible to minimize the risk associated with their investment portfolio. At
this point it is important to give a distinction in portfolio risk-variation. This type of risk
can be separated into two; systematic (non-diversifiable) and unsystematic risk
(diversifiable), see Hodvedt & Tedder (1978). Development of financial markets therefore
substantially widened the horizon of investors as far as portfolio diversification is
concerned. In modern portfolio theory it is hypothesized that an investor is capable of
reaping benefits of diversification by investing in more than one stock. This, however, can
be on an industrial or national level, in which both can still suffer from systematic risk on
a national level. Therefore, international or cross-border diversification can increase the

chances of an investor to enjoy benefits from an internationally diversified portfolio.

Generally, there are two types of investors described in the literature, these are: retail and
institutional investors (this section, regarding investors, is well elaborated in the later
section of this literature). Basically, retail investors constitute individuals or household
investors that use brokers to participate in financial markets. On the other hand,
institutional investors are legal entities trading financial instruments in large quantities. It
is argued that the latter is more willing to go seek investment opportunities outside the
national borders than the former due to a number of reasons: (1) availability of funds (pool
of funds accredited to institutional investors), (2) magnitude of investment, (3) need for
diversification. This was credited to the savings and retirement funds that are prominent
in mainly developed countries such as the US, UK and Japan. Financial Institutional
investors pose power with access to such a pool of funds made available to them ready for
mass investments. This trend brought in a new phenomenon well known today as
institutionalization of financial markets (Fabozzi, 2015; Saunders & Cornett, 2012;
Valdez & Molyneux, 2015; Chou et al, 1994).



There is corroboration in the literature on numerous benefits attributed to cross-border
equity listings that has immensely contributed to internationalization and eventually
globalization of financial/capital markets at large. Evidence shows that firms are
incentivized by the following benefits in cross-border equity listing: (1) Cheap cost of
equity capital, (2) increased trade volume of equity after listing, (3) enhancing of corporate
marketing efforts through ease of recognition by investors and consumers, (4) increase
shareholder base (Karolyi, 1998; Biddle & Saudagaran,1991; Benos & Weisbach, 2004;
Chaplinsky & Ramchand, 2000).

Historically, cross-border listing can take either one of two forms, a standard procedure
(direct) listing or through a depository receipt procedure (Karolyi, 1998; Reese &
Weisbach, 2002). In the standard procedure firms do need to meet the requirements of the
host stock exchange regulations in terms of disclosures, accounting principles including
listing fees. Some stock exchanges are loose in regulations in pair wise comparison; for
example, terms of disclosure are strict in the US, NYSE than in Japan, but Japan tends to
have higher fees of listing than the NYSE. A major cross-border listing was first evident
with the Deutche Telecommunication company on the second ever privatization of
German state-owned firms in early 1996. By then they claimed to be the only company
with the most shares listed abroad distributed across the world, Americas 98million shares,
UK 57million shares, rest of Europe 38million shares and the rest of the world with
34million shares (Valdez & Molyneux , 2015).

The second procedure firms can use to list on a foreign stock exchange is through
Depository Receipts (DRs). According to (Karolyi, 1998) DRs are contracts that
represents equity ownership by domestic investors. They were developed in the United
States by JP Morgan in 1927 to serve as a channel for local US investors to own a share
of non-US stocks. DRs are created and managed by US depository banks and traded on
the NYSE. Throughout the years the depository receipts have experienced a substantial
growth and consequently increasing the international trade volumes of cross-border listed
stocks on the international arena. Today, depository receipts have spread across the globe
in one of the following two forms: Global Depository Receipts (GDR), European DRs and

International DRs (IDR). Even though they are referred to as Global Depository Receipts,



these instruments are traded on London Stock Exchange and ADRs are traded on the US
National Stock Exchange. Since DRs trace their roots back to America, where they were
first evident, they are referred to as American Depository Receipts (ADRs) (Domowitz et
al. 1998; Pagano et al,2002; Benos & Weisbach, 2004; Karoyli, 2004; Alsayed &
McGroarty, 2012; Onyuma et al, 2012; Bancel & Mittoo, 2001).

2.2.2. Financial Globalization and Crises

Increasing globalization has facilitated the proliferation of economies and contributed to
integration in trading, economic and financial aspect at large. For the past century, we
have experienced more cross-border capital flows than ever before. Moreover, the internet
has made globalization much easier and intense than it was before, trading of foreign
financial instruments including stocks is now at our fingertips. However, history has not
been kind to globalization and in our case the financial globalization of capital markets.
Financial markets (Stock markets) have gone through gradual transformation that was

necessitated by minor to severe stock market crashes in the history.

The great depression of the 1920’s is considered to be one of the largest and longest market
crashes in the history of financial markets. The effect spread to different parts of the world
causing havoc in various economies. There is undeniable evidence on the relationship
between financial markets and economic prosperity in numerous documented studies, (see
Miller, 1998; Alfaro et al.,2004; Ndikumana, 2001). In countries that have a functioning
and integrated economies, mainly the developed countries, financial crises have severe
impact on social-economic aspect. The results are increasing unemployment, instability,

and political unrest to some extent.

The year 2020, humanity has faced yet one of the biggest health crises emanating from
Covid-19. In December 2019, the first case of Covid-19 was registered in Chinese provide
Hubei, and since then it has spread quickly across the world. The virus exposed the ruins
of the fragile global health systems in a span of a few months. With regard to the speed of
transmission, on March 11,2020 the WHO organization declared the Covid-19 outbreak a
pandemic. At the time this paper was written, 76,250,431 Cases 1,699,230 deaths were

10



recorded in 222 countries (WHO,2020). Following the announcement, panic waves rolled

out across the globe causing both real economy and financial markets crashes.

An attempt by different countries to curb the spread of Covid-19 caused massive
shockwaves in Global Supply Chain (GSC). Travel restrictions, social distancing, and
lockdown measures adopted by many countries had a disastrous impact on many
economies including major countries. Production slowed down, human labor movement
declined, and lockdowns meant reduced physical shopping causing supply and demand
shockwaves. The disruption of the ecosystem had a huge impact on both global economic

and financial dimension (Harjoto et al. 2020).

According to IMF revised October 2020 outlook report, world economic growth was
estimated at -4.4% by 2020 year end. However, it is projected to rise to 5.2 by 2021year
end with the glimpse of hope on Covid-19 vaccine progress (IMF, 2020). The downward
world growth projections were followed of course by reduction in country specific growth
rate as well, mainly the arguably largest world economies. According to IMF, 2020
economic performance report the projected growth for 2020 in United States and Canada
were -4.3% & -7.1% respectively, the Euro area countries expected growth was as follows:
Germany, -6.0%, France -9.8%, Italy -10.6%, Spain -12.8% and -9.8% for United
Kingdom while Russia was expected to grow at -4.1%. Japan -5.3, China 1.9%, India -
10.3% and ASEAN-5 countries by -3.4%. Brazil was expected at -5.8% and Mexico -
9.0%. Saudi Arabia expected -5.4% growth while Nigeria and South Africa’s growth was
projected at -8.0% & -1.2% respectively (IMF, 2020).

Looking at these figures it would suffice to say that they indeed portray how severe the
pandemic impact to the real economy and its consequent impact on world financial
markets. Stimulus packages were by different countries and to some extent they helped to
keep stock markets just afloat enough while other markets showed positive gains in a short
period of time (Harjoto et al. 2020). Furthermore, in another study by (Phan & Narayan,
2020) suggested that travel ban, lockdown and stimulus packages helped to contain stock
markets during the pandemic. Interestingly the recovery in the real economy is expected
to take a U-turn rather than a VV-shaped according to (Baldwin & Weder, 2020). Financial
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Markets, in this case stock markets seem to take the latter shape and by the end of 2020

most stock markets were back to the old 2019 high and even more, (see MSCI graph).
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Figure 2.1. MSCI Global Index Movement

Source: Thompson Reuters, 2021

Covid-19 pandemic and consequently its impact in various disciplines has intrigued both
academics and non-academics alike. Early documented literature depicts the negligence
towards the immediate response to the biggest threat for humanity as a tragedy. According
to (Morales & O'Callaghan, 2020) the world awoke to the pandemic after Italy registered
its first cases of Covid-19. A state of emergency due to the increased number of cases and
deaths in Italy spiraled fears and severe clashes in the Euro zone stock markets with the
Italian stock market (FTSE MIB) as an epicenter. The fatal impact further spread across
the world due to uncoordinated response to the pandemic leading to a huge stock market
drop in early February,2021. According to a study that used a text base approach by (Baker
et al, 2020), no infectious disease previously has affected the stock market like the Covid-
19 pandemic including the Spanish flu back in 1918. Volatility index rose to all-time highs
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in early 2020, just 13 points lower as compared to the 2008-09 Global Financial Crisis

(Yahoo finance).
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Figure 2.2. World Financial Markets Volatility Index

Source; Thompson Reuters, 2021

Various studies have documented the spillover effects in stock markets during the high
volatility periods, see (Hwang 2014; Qiao & Yan, 2020; Corbet et al.2020; Baek,2020).
These studies show that investors activated defensive positions in highly uncertain
environment and in turn a chain reaction of events was ignited. In a study by Gunay
(2020), a model proposed depicts the breaks in stock index time series data that captures
the impact of Covid-19. The findings show that the risk factor that started by end January
in the Shanghai stock market had an adverse impact on other Stock markets, namely the
United States, Italy, Spain, Ukrane and Turkey. In another study by Onali (2020), the
results indicated an increase in negative stock returns and increase in Volatility index due

to the increased number of deaths in France and Italy. In retrospect we can observe sound
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evidence pointing in the direction of strong market correlation during high volatile periods
as a spillover effect. In other words, will the post pandemic markets be more integrated
due to increased global risk and will diversions from long run relationship be scrutinized?
In further studies by Senol & Zeren (2020) with regard to the Covid-19 stock market crash,
the data exhibit a long run relationship in stock market performance under cointegration

tests which we intend to examine in this study.

2.2.3. Stock Market Cointegration

The concept of Cointegration in financial markets has stirred a debate among financial
market enthusiast and academicians alike. With advancing technology and enhanced
forecasting techniques, the twenty-first century has experienced transformation in the
ability to predict financial market prices. According to Jochum et al, (1999), cointegration
in stock market indices implies a long run relationship among them(markets). Evidently,
if market prices are stochastic or follow a random walk, how can they have impact on each
other? This implies that there is little to no room in international portfolio diversification
for investors. On the other hand, Dimpfl (2014) argues that long run association in stock
market stand against fundamental of financial asset pricing models and Efficient Market
Hypothesis (EMH). EMH argues that returns and future prices of an asset are
unpredictable and that markets are efficient in the sense that they reflect all the information
available. Furthermore, Dwyer & Wallace, (1992) argue that asset prices cointegration
has nothing to do with EMH and it does not serve as a necessity for EMH to hold. Rather,
if market efficiency is defined as absence of arbitrage, there should not be any association
between cointegration and EMH. In the very end this dispute has created two different
school of thoughts, those who support cointegration as a means of finding out whether
market prices are for sure predictable and on the other hand those against cointegration,
as a contradicting aspect to financial markets principles. Nevertheless, are financial
markets really cointegrated?

Contemporary literature presents mixed results as far as cointegration is concerned.

Supporting argument for cointegration is presented in a study of three major European
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equity markets by Kasibhatla (2006). These include France, Germany and the United
Kingdom. Literature argues that these are not only giant markets but also fall under an
integrated market, so it comes not as a surprise that they have an impact on each other.
Further groundbreaking studies by Chou et al., (1994) on major stock markets of United
Kingdom, Germany, United States, France, Canada and Japan exhibit a long run
relationship to some extent. Interestingly theses are independent economies and that
market prices follow a random walk, but how come they are cointegrated? One major
explanation is globalization and cross-movement of investment funds among the major
economies due to liberalization and deregulation in economic policies, Saunders &
Cornett (2012). Another explanation as to why equity markets of different countries are
cointegrated presented in a study of ASEAN-5 countries by Majid et al. (2009). They
argue that increased bilateral trade agreements among ASEAN-5 countries serves as a
fertile ground for corresponding equity markets to exhibit long run relationship

characteristics.

Further studies in Asian eight equity markets including Japan, Taiwan, Singapore,
Hongkong, Korea, Shanghai and Bombay exhibit long run relationship among them
(Rizwanullah et al, 2020). It is comprehensible for the long run relationship of equities in
these countries. The heavy linked relationship, intensive & increasing investments and
bilateral trade relationship among them is undeniable. However, looking at a study by
Ansari (2009) where equities of countries including Australia, Canada, France, Germany,
Hong Kong, Japan, Singapore, United Kingdom and the United States are examined the
results emanating from the study suggest an increased number of cointegrating vectors,
showing a significant long run relationship among these markets. Now, previously
presented studies are mainly from same regions or sharing common markets such as
Europe, Eastern Europe and Asia separately. It is understandable as they share common
markets and economic zones. However, above listed markets sharing a long run
relationship can rather be explained by the power of increasing globalization.
Complementary studies include the BRICs, a group of major emerging markets that share
no physical borders but rather merely common goal in developing their markets to play a
big role in the international arena. Tripathy (2015) analyzed the BRICs and found a shared

long run equilibrium among these countries.
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As globalization intensifies markets are getting more integrated. Studies have shown that
during the time of crises, market movement of different countries are highly correlated.
Assidenou (2011) explains the behavior of Asian equity markets during the crisis of 2008.
At the time, they exhibited intensified cointegration among them. Babecky et al., (2013)
supports the idea and further indicated that post 1997 Asian Crisis, markets became more
integrated than ever before. The Study of 1997 Asian Crisis conducted by Koutmos
(1997) indicated how stocks of the pacific basin behaved similarly during high volatile
periods.

Contradicting findings to Long-run relationship among equity markets has also been well
documented in the literature. Jeyanthi (2012) performed a study on BRIC countries’ equity
markets that showed no sign of long run relationship among them before and after the
2008 Crisis. These findings contradict with the findings by Tripathy (2015) in the same
timeframe. The former, suggests an opportunity of portfolio diversification across BRIC
countries. Absence of Long run relationship suggests that even with the factor of
Globalization introduced to the equation, these markets are completely independent of
each other. Further evidence is cemented by Singh, & Kaur (2016), a study in the period
of 2004-2013 range, same as the studies above. Interesting they support the notion of no
co-integrating vectors among the BRIC countries. Even though short run variations do not
provide signification diversification opportunities, eventually the long-term horizon does
give that opportunity.

Keeping the assumption that markets follow a stochastic (random) walk model, Dimpfl
(2014) emphasizes that equity markets in the international financial markets cannot be
integrated if Eangle & Granger (1987) principles are to hold. Earlier studies by Yuce &
Simga-Mugan (2000) also refute the notion of cointegration with different set of countries
in eastern Europe and a contrasting timeframe. Further studies disagreeing with the
presence of long run relationships are presented by (Fapetu & Aluko, 2017; Yang et al.,
2003).

Unfortunately, most of the studies are focused on European, Asian and American equity
markets, and less on African markets. Nevertheless, a contributing study by Agyei-

Ampomah, (2011) implies that African equity markets are still separated from the global
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financial markets despite increased structural adjustments. Volatilities in these markets
are rather country specific and entirely diversifiable across the continent of Africa. We

intend to contribute and enrich the literature on African equity markets later in this study.

Mixed results on existence of cointegration can be found in other studies conducted by
(Wong et al. 2004; Syriopoulos, 2007; Singh & Singh,2016). The data sets exhibit
partially the existence of cointegrating vectors among the countries studied.
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CHAPTER 111

DATA & METHODOLOGY

3.1. Data

This study aims at examining the relationship among global equity indices (cointegration)
and how they are impacted by the Covid-19. Using selected equity markets from various
regional markets. Stock markets were selected as per size in terms of Market capitalization
and the influence in the region. Each equity index represents the main equity index of the
selected country. Moreover, for the employed methodology to work, all these markets
have to exhibit non-stationarity character at their levels. Our study therefore includes 12
equity indices from across the globe, used as proxies for global equity indices in our
analysis. These include, the Standard & Poors (SnP500), German DAX, Canadian TSX,
United Kingdom FTSE100, Brazil’s Bovespa, Hong Kong Hangseng, the Mexico MXX,
Qatar’s QSE, United Arab Emirates’ UAEDFMG, South Africa’s JTOP40, Turkey’s
BIST100 and the Japanese Nikkei225.

Time Series data analysis has been used to examine the relationship among global equity
indices and implications of the novel Covid-19 pandemic on the global equity markets. In
order to simplify our analysis, and since we use US(SnP500) as our base equity index, all
the data was downloaded in United States dollars from Thompson Reuters, except for
Japan, that was downloaded from Investing.com in Japanese Yen. The prices were then
converted to US dollars using the St. Louis federal reserve daily exchange rate. The source
of our data is presented in table 3.1 respectively. Based on the literature, countries chosen
are listed as; Brazil, Canada, Germany, Hong Kong, Japan, Mexico, Qatar, South Africa,
Turkey, United States, United Kingdom and United Arab Emirates.
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Table 3.1. Variables and Data Sources

Variable(s) Representation Data Frequency Data source Data Points
Brazil BOVESPA Daily Thompson Reuters 01/04/2010-
02/19/2021
Canada TSX Daily Thompson Reuters 01/04/2010-
02/19/2021
Germany DAX Daily Thompson Reuters 01/04/2010-
02/19/2021
Hong Kong HANGSENG Daily Thompson Reuters 01/04/2010-
02/19/2021
Japan NIKKEI225 Daily Investing.com 01/04/2010-
02/19/2021
Mexico MXX Daily Thompson Reuters 01/04/2010-
02/19/2021
Qatar QSE Daily Thompson Reuters 01/04/2010-
02/19/2021
South Africa JTOP40 Daily Thompson Reuters 01/04/2010-
02/19/2021
Turkey BIST100 Daily Thompson Reuters 01/04/2010-
02/19/2021
United States SNP500 Daily Thompson Reuters 01/04/2010-
02/19/2021
United Kingdom FTSE100 Daily Thompson Reuters 01/04/2010-
02/19/2021
United Arab | DFMG Daily Thompson Reuters 01/04/2010-
Emirates 02/19/2021

Source: Author,2021
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Prevalent in the literature is the classification of data into subsamples inspired by the
research of Babecky, et al. (2013). This research has employed a similar approach and
divided the data into two different periods. The first analysis focuses on the whole data
samples as represented in the data table without acknowledging the exogeneous shock of
Covid-19 in Model I. In the next phase Model 11 of our studies, it employs Covid-19 as
and exogeneous sudden shock to the time series using the statistical binary variable, a
dummy variable. This variable separates the data into two sections, by taking the value of
“one” indicating the existence of an exogenous shock and on the other hand the value of

“zero” for the normal period in the time Series.

3.2. Methodology

In this study, Vector Error Correction Model (VECM) is deployed to determine the
relationship among global equity indices (cointegrations) including their speed of
adjustments in the designated sub-sample periods. Using dummy variable, the study
employs covid-19 as an exogeneous dummy variable to understand how they equity
markets perform during high volatile periods, designated by covid-19. The study also
intends to understand better the theory of strengthening cointegration of global equity
markets using recent data and the recent covid pandemic. Using the VECM framework
the relationship between variables that are being observed was determined and at the same
time the estimates on both the long run and the short run relationship was established.
According to Rahmaddi & Ichihashi (2012), the information on the long run relationship
among the variables will be provided by the cointegration analysis while the short run
relationship among the variables will be provided by granger causality test. In this case,
the short run dynamics provided by the VECM in the Error correction term section is
employed. Eview-10 analysis software was used to analyze data herein generation a
regression model of the variable. After the data analysis the results were presented in form

of equations, graphs and tables.
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Figure 3.1. Steps for Empirical Analysis

Source: Author, 2021

3.2.1. Stationarity Test

More often than not, analysis using time series have shortcomings as far as stationarity is
concerned. This means that the series lacks independence in observations across time.
Thus, these deficiencies lead to unintended and spurious regression outcomes. Before
proceeding to Johansen cointegration and VECM, in that order, we need to make sure that
the series is not stationary at level but rather at first difference. This is also referred to as
integral of order 1 or 1(1). According to Engel and Granger (1987), the order of integration
is determined by the number of time that a series is difference before achieving
stationarity. In our case we will employ Augmented dickey fuller test (ADF) to verify

stationarity of our series, (Khan, 2011).
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A standard Augmented Dickey Fuller test is performed using the equation:

e Test for Unit Root (none)

p-1 3.1
Ayi = @"yeq1 + 2 PLYe g+ Ut
i=1
e Test for Unit Root (with constant)
p-1 3.2
Aye = Bo+ @"ye1 + Z QLY+ Ut
i=1

e Test for Unit Root with Constant and Deterministic trend

p-1 3.3
Ay, = Bo+ Pt + @ "y g + Z PLYeq + U

i=1

Where,

e 1y, isrepresent the value variable at time period t,
e [, represents a constant term,
e [3,t represent the deterministic trend and,

e i isthe white noise term.
The null hypothesis examined is as follows.

Hy : ¢* = 0 — Series has a Unit Root

Hi:@* = 0 - Series has no Unit Root
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3.2.2. Var Lag Order Selection

The number of lags to be used through the proceeding steps of Johansen cointegration and
Vector error correction model was determined by Vector error autoregression lag order
selection. With reference to literature, we use Schwarz Information Criteria (SIC). It was
chosen over Akaike Information Criteria (AIC) because it proved to be consistent, AIC
lag order changes with increase in specified number of lags determined, while SIC was
constant even if the specified number of lags is changed.

3.2.3. Johansen Cointegration Test

To explore the presence of cointegration among our variables, global equity markets,
Johansen (1988) cointegration test will be employed. Cointegration test aims at exploring
the long run relationship among designated non-stationary variables by looking at their
forms of co-movement. The presence of cointegration suggest that markets are becoming
less efficient and that the window of diversification is closing as globalization intensifies.
(Assidenou, 2011; Rizwanullah et al, 2020).

Below is the procedure of Johansen Cointegration test in order of necessity;
VAR of order p:

Ve = A1yp1 + o+ ApYep + Bxp + & 3.4

Where,

e y, represents a k*1 vector of endogenous variables that are non-stationary 1(1),
e X, represents a d*1 vector of exogenous and deterministic variables and

e & represents a k*1 vector of white noise innovation.

We can expand this AR as specified below:
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p-1 3.5
Ay, = y,_1 + z Fidy._ 1+ Bx: + &

i=1
Where,
p 3.6
H = Z i I
i=1
And

p 3.7
j=i+1

In this representation, as suggested by granger, assuming that there is a coefficient matrix
of IT with a diminished ranking of < k , then we have r * k matrices with ¢ & 8 having
the ranking of r on a condition that IT = ¢@p’ is 1(0). Where r represent cointegrating
ranking relations, while 8 is the cointegrating vector. All the information associated with
the long run relationship decays in matrix IT where ¢ elements represent adjustment
parameters in a VECM model (also known as Speed of adjustment parameters). In this
model we are trying to estimate in our matrix represented by IT from an unrestricted VAR
model, that, can we reject the restrictions suggested in the reduced ranking of the matrix
represented by II1.

As prevalent in the literature, the study deploys the third Johansen Cointegration Test
specification, which states that the data its natural levels of y, comprises of linear trends,
however their cointegrations comprises of intercepts only. This specification is presented

as follows:

Hi(r):Mlye_q + Bxy = a(f'ye—1 + po) + a1¥0 3.8

Where,

e , represents deterministic terms outside the cointegration relations,

e Y, represents deterministic terms but within the cointegration relations and,
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o a(B'y._1+ poy) represents the cointegrating equation.

There are mainly two t-statistics that assist in determining the number of cointegrating
vectors as suggested by Johansen & Juselius, (1990). These are trace test and maximum
eigenvalue t-statistics. This study adopts and focuses on both trace test and maximum
eigen values to determine the cointegration ranking orders in the world equity indices

within and across the designated time periods, (Rizwanullah, et al.,2020).

We can express formulation of trace and maximum eigen values as shown below,

g 3.9
Merace@) = =T ) In(1 = 2)
i=r+1
and
Amax(rr+ 1) ==T In(1—2,41) 3.10
Where,

T represents the sample size,
r represents the number of cointegrating vectors and
A, represents a value estimate of it ordered eigenvalue,

Rationally, the bigger the value of 4; is, the bigger the value of In(1 — 4;) with a negative

sign, hence the bigger the statistic test statistic value.
Johansen Cointegration Hypothesis Testing:
Trace test:
Hy, = 0 = There is atmost r cointegrating vectors
H, =1 - There is more than r cointegrating vectors
Max Eigen Values:

Hy = There is r cointegrating vectors
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H, = There are r + 1 cointegrating vectors

3.2.4. Vector Error Correction Model (VECM)

Vector error correction model is used to estimate the short and long-term dynamics, the
relationship among variables over a period of time. VECM also provide the error
correction terms, for the short run, these values are also referred to as speed of
adjustments. In this case what are the short-term dynamics of a variable, how is a

designated variable adjusting in the short-term moving towards the long run equilibrium.

Error term specification:

& =Yt — Bxt 3.11

Where,

e & Isthe error term in aregression of y, on x;

e [ is the cointegration Coefficient.
A generic Error Correction Model (ECM) is specified as follows:

Ay, = age_1 + yAxe + u 3.12
Where,

e u, represents an independent and identically distributed term that has zero mean

and & Variance.

o the first difference of y; is explained by previous values of ae;_; and Ax;.

Table 3.2. Methodology Models

Model Variables
Model | Equity indices
Model 11 Equity Indices + Covid Dummy

Source: Author, 2021
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Model I:

Alnsnp = ay + a;Alntsx;_, + a;Alnukftse,_ + az;Alnnikke225,_,
+ ayAlndax,_; + asAlnhangseng;_1 + agAlnbist100,_4
+ agAlnbovespa;_, + agAlnmxx,_q + a1oAInjtop40,_4

+ a1 Alnuaedfmg,_ + a,Alngses_1 + a3ECT_1 + U

Alntsx = 0y + ayAlnsnp,_, + 0,Alnukftse,_, + 0;Alnnikke225,_, + d,Alndax;_,
+ dsAlnhangseng;_, + 0¢Alnbist100,_, + dgAlnbovespa,_4
+ dgAlnmxx,_; + 0,0Alnjtop40,_, + 0,1Alnuaedfmg,_4
+ 0,Alngse;_q + 013ECTi_1 + Uy

Alnukftse = 6y + a;Alnsnp,_q + 6,Alntsx,_, + 63Alnnikke225,_ 1 + §,Alndax,_4
+ §sAlnhangseng,_, + 6¢AInbist100,_, + dgAlnbovespa,_4
+ SoAlnmxx,_q + 619AInjtop40,_4 + 611Alnuaedfmg,_4
+ 8,Alngse;_q + 613ECT i1 + L3

Alnnikkei225 = [, + p1Alnsnp,_, + B, Alntsx,_q + f3Alnukftse,_4
+ B4Alndax,_, + fsAlnhangseng,_; + LeAlnbist100,_4
+ BgAlnbovespa;_ + PoAlnmxx;_1 + [10AInjtop40,_4
+ Br1Alnuaedfmg,_q + BioAlngser_y + B13ECT,—q + piey

Alndax =y, + y1Alnsnp,_4 + y,Alntsx,_, + y3Alnukftse,_, + y,Alnnikkei225,_,
+ ysAlnhangseng,_q + Y¢Alnbist100,_, + ygAlnbovespa,_4
+ yoAlnmxx,_; + y10AInjtop40,_, + y11Alnuaedfmg,_4
+ v128lngse;_y + y13ECTq + s

Alnhangseng = 6, + 0, Alnsnp,_, + 0,Alntsx,_, + O;Alnukftse,_4
+ 0,Alnnikkei225,_; + 6;Alndax,_, + 65Alnbist100,_4
+ OgAlnbovespa;_ + OgAlnmxx,_, + 0,yAlnjtop40,_,
+ 011 Alnuaedfmg,_q + 01,Alnqse;_1 + 013ECT_1 + lye
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Alnbist100 = 9, + 9, Alnsnp;_, + 9, Alntsx,_; + 9;Alnukftse,_4
+ 9,Alnnikkei225,_; + 9sAlndax,_; + 9gAlnhangseng,;_,
+ 9gAlnbovespa,_; + 9gAlnmxx,_; + 91pAlnjtop40,_,
+ 91Alnuaedfmg,_1 + 91,Alnqses_ + 913ECT_q + ey

Alnbovespa = gy + g,Alnsnp;_; + g,Alntsx,_; + o;Alnukftse,_4
+ g,Alnnikkei225,_4 + osAlndax;_, + ggAlnhangseng,;_,
+ ggAlnbist100,_; + ogAlnmxx;_, + 0,0Alnjtop40,_,
+ 0y1Alnuaedfmg,_q + o1,Alngse;_1 + 013ECT_ 1 + g

Alnmxx = @y + @ Alnsnp,_1 + @ Alntsx,_1 + @3Alnukftse, 4
+ @, Alnnikkei225;_; + psAlndax;_, + pgAlnhangseng;_,
+ @gAlnbist100,_, + @oAlnbovespa;_q + @1oAlnjtop40,_,
+ @p11Alnuaedfmg,_1 + @12AIngsecy + @13ECT 1 + o

Alnjtop40 = wg + w1 Alnsnp,_1 + w,Alntsx,_q + wzAlnukftse, 4
+ wyAlnnikkei225,_; + wsAlndax;_; + wgAlnhangseng,_4
+ wgAlnbist100;_1 + woAlnbovespa,_1 + wqoAlnmxx,_4

+ wq1Alnuaedfmg;_, + wiAlngse;_1 + w13ECT _q + Ue1o

Alnuaedfmg = wy + wiAlnsnp;_1 + w,Alntsx,_q + wzAlnukftse, 4
+ wyAlnnikkei225,_; + wsAlndax;_; + wgAlnhangseng;_4
+ wgAlnbist100;_; + woAlnbovespa,_1 + wqoAlnmxx,_4

+ wq1Alnjtop40;_1 + wiAlngse;_ 1 + w13ECTi_1 + U1

Alngse = @y + @, Alnsnp;_, + P, Alntsx,_1 + O3Alnukftse, 4
+ @,Alnnikkei225,_1 + @sAlndax,_; + DcAlnhangseng;_,
+ @gAlnbist100,_4 + @gAlnbovespa;_q + 1pAlnmxx;_4
+ @11Anjtop40;_, + D1,Alnuaedfmg;_1 + D13ECT_1 + Us12
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Model I1:

Alnsnp = ay + a;Alntsx;_, + a;Alnukftse,_, + azAlnnikke225;_,
+ ayAlndax,_; + asAlnhangseng,_1 + agAlnbist100,_4
+ agAlnbovespa;_1 + agAlnmxx,_q + a9AInjtop40,_4

+ a1 Alnuaedfmg,_, + a,Alngses_ + a3ECT_1 + COVID + pyq

Alntsx = 0y + ayAlnsnp,_, + 0,Alnukftse,_, + 03Alnnikke225,_, + d,Alndax;_,
+ dsAlnhangseng;_, + 0¢Alnbist100,_, + dgAlnbovespa,_4
+ dgAlnmxx,_; + 0,0Alnjtop40,_, + 0,1Alnuaedfmg,_4
+ 0,,Alngse;_q + 013ECT;_1 + COVID + py,

Alnukftse = 6y + a;Alnsnp,_q + 6;Alntsx,_q + 63Alnnikke225,_ 1 + §,Alndax,_4
+ §sAlnhangseng,_, + 6¢AInbist100,_, + dgAlnbovespa,_4
+ SoAlnmxx,_q + 619AInjtop40,_4 + 611Alnuaedfmg,_4
+ 8;,Alngse;_q + 613ECT;_1 + COVID + pys

Alnnikkei225 = (o + p1Alnsnp,_, + [, Alntsx,_q + f3Alnukftse,_4
+ B4Alndax,_, + fsAlnhangseng,_q + [sAlnbist100,_
+ BgAlnbovespa;_1 + LoAlnmxx;_1 + [10AInjtop40,_4
+ Bi1Alnuaedfmg,_, + PiAlngse;_q + P13ECTi_1 + COVID + gy

Alndax =y, + y1Alnsnp,_4 + y,Alntsx,_, + y3Alnukftse,_, + y,Alnnikkei225,_,
+ ysAlnhangseng,_q + Y¢Alnbist100,_, + ygAlnbovespa,_4
+ yoAlnmxx,_; + y10AInjtop40,_, + y11Alnuaedfmg,_4
+ y1,Alngse;_1 + y13ECT_4 + COVID + s

Alnhangseng = 6, + 0;Alnsnp,_, + 0,Alntsx;_, + O;Alnukftse,_4
+ 0,Alnnikkei225,_; + 6;Alndax;_, + 65Alnbist100,_4
+ OgAlnbovespa;_q + OgAlnmxx,_, + 0,yAlnjtop40,_,
+ 0,1 Alnuaedfmg,_q + 01,Alngse;_1 + 013ECT;_1 + COVID + pye
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Alnbist100 = 9, + 9, Alnsnp,_, + 9,Alntsx,_; + 93Alnukftse,
+ 9,Alnnikkei225,_; + 9sAlndax,_; + 9gAlnhangseng,_,
+ 9gAlnbovespa,_, + 99Alnmxx,_; + 919Alnjtop40,_4
+ 91Alnuaedfmg,_1 + 9,,Alnqse;_ + 913ECT_1 + COVID +

Alnbovespa = gy + g,Alnsnp,_, + g,Alntsx,_; + ozAlnukftse,_4
+ g,Alnnikkei225,_; + osAlndax;_, + ogAlnhangseng,_,
+ 0gAlnbist100,_; + goAlnmxx;_, + 010AInjtop40,_
+ 0y1Alnuaedfmg;_, + o1,AInqse;_1 + 013ECT,_1 + COVID + pg

Alnmxx = @ + @ Alnsnp,_1 + @ Alntsx,_1 + @3Alnukftse, 4
+ @, Alnnikkei225;_1 + @sAlndax;_, + pgAlnhangseng;_,
+ @gAlnbist100;_, + @oAlnbovespa;_q + @1oAnjtop40,_,
+ @q1Alnuaedfmg,_1 + p1Alngse;_1 + @13ECTi—1 + COVID + g

Alnjtop40 = wg + w1 Alnsnp,_q + w,Alntsx,_q + wzAlnukftse, 4
+ wyAlnnikkei225,_; + wsAlndax;_; + wgAlnhangseng,_4
+ wgAlnbist100;_, + woAlnbovespa,_1 + wioAlnmxx,_4

+ wq1Alnuaedfmg;_, + wiAlngse;_1 + w13ECT;_1 + COVID + pyq9

Alnuaedfmg = wy + wiAlnsnp,_; + w,Alntsx,_q + wzAlnukftse,_4
+ wyAlnnikkei225,_; + wsAlndax;_, + wgAlnhangseng,_4
+ wgAInbist100,_; + woAlnbovespa,_; + wigAlnmxx,_4

+ wq1Alnjtop40,_4 + wi,Alngse;_1 + w3ECT_1 + COVID + pyqq

Alngse = @y + @, Alnsnp;_, + P, Alntsx,_1 + O3Alnukftse,_,
+ @,Alnnikkei225,_1 + @sAlndax,_; + DgAlnhangseng;_,
+ @gAlnbist100,_4 + @gAlnbovespa;_q + D1pAlnmxx;_4
+ @1,Alnjtop40;_, + @1,Alnuaedfmg;_, + G13ECT;_, + COVID

+ Ut12
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CHAPTER IV

EMPIRICAL ANALYSIS & RESULTS

Table 4.1. Descriptive Statistics

SNP50 UK NIKK HANG | BIST BOV JTOP UAE

0 TSX FTSE El 225 | DAX SENG 100 ESPA MXX 40 DFMG | QSE
Mean 7.5066 | 9.3666 | 9.1152 | 4.9945 | 9.2998 7.9898 | 5.6147 | 10.086 | 7.8366 | 8.1448 6.5406 | 7.8420
Median | 7.5792 | 9.4033 | 9.1366 | 4.9875 | 9.35619 | 7.9967 | 5.6882 | 10.089 | 7.8638 | 8.18336 | 6.5989 | 7.8588
Maxim
um 8.2776 | 9.6070 | 9.3742 | 5.6606 | 9.75067 | 8.3526 | 6.2320 | 10.706 | 8.2127 | 8.4354 7.3688 | 8.2792
Minim
um 6.5169 | 8.6695 | 8.4924 | 4.3099 | 8.44124 | 7.2590 | 4.8113 | 9.1133 | 6.9944 | 7.30293 | 5.8700 | 7.0577
Std.
Dev. 0.3965 | 0.1466 | 0.1390 | 0.2637 | 0.26269 | 0.1673 | 0.3365 | 0.3311 | 0.2158 | 0.18573 | 0.3822 | 0.2006
Skewn
ess -0.1773 | -1.8647 | -1.2079 | -0.0103 | -0.6470 | -0.9757 | -0.4292 | -0.1918 | -1.0038 | -1.7376 | 0.0409 | -0.6493
Kurtosi
S 2.0176 | 7.4999 | 5.2225 | 2.2803 | 2.78713 | 5.0870 | 2.1511 | 2.5919 | 3.9775 | 6.73499 | 1.8735 | 3.9332
Jarque-
Bera 14522 | 4547.3 | 14346 | 68.997 | 229.008 | 1086.8 | 194.05 | 41.764 | 663.78 | 3464.90 | 169.82 | 340.48
Prob.
V. 0 0 0 0 0 0 0 0 0 0 0 0
Sum 23983 29926 29123 15957 29713 25527 17939 32226 25038 26022 20897 25055
Sum
Sq.
Dev. 502.13 | 68.737 | 61.731 | 222.12 | 220.404 | 89.430 | 361.78 | 350.21 | 148.81 | 110.180 | 466.76 | 128.55
Observ

3195 3195 3195 3195 3195 3195 3195 3195 3195 3195 3195 3195
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Source: Author, 2021

4.1. Descriptive Statistics

Descriptive statistics of the analyzed data is presented in Table 4.1. Mean & Median was
used to analyze the nature or tendency for the distribution of the individual stock market
indexes. Standard deviations depict the normality status of the equity indices and to
measure the asymmetry of probability distribution, skewness is applied. From Table 4.1,
BOVESPA has the highest mean value with NIKKEI225 having the least men value. In
terms of dispersion, SNP500 has fairly the highest standard deviation with UFTSE having
the lowest standard deviation. It is highly evident that the data is not normally distributed
as displayed by the skewness. Most of the data is moderately skewed as it falls between -
1 and -0.5 or 0.5 and 1, while the rest is less than -1 exhibiting high skewness. Only
UAEDFMG is fairly symmetrical as it falls between -0.5 and 0.5.

Co-movement of 12 equity indices across time starting from January 2007 until February
2021 is displayed by simply plot of standardized equity indices prices in the y-axis and

time in years on the x-axis.

GLOBAL EQUITY INDICES MOVEMENT
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Figure 4.1. Graph Indicating the Relationship Among Global Equity Indices
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Source: Thompson Reuters, 2021

Looking at the graph above, it is apparent that there is a pattern in the movement of equity

indices. The co-movement can be seen both in recovery period, as economies recover from

the precious market correction, and during the recession as well, through the peaks and

the troughs. From the Figure 4.1 above, we can clearly see three economic downturns,

first depicted by the black line, represents during the 2008 Global Financial Crisis. The

line in orange depicts a downturn in 2013, a recession instigated by the crisis of 2008-09.

Lastly, we can see a sharp drop on 11 March,2020, a drop nearly to the levels of 2008-09

crisis, the recession perpetrated by the novel Corona Virus (Covid-219). As soon as the

World Health Organization declared the pandemic, the equity markets experienced a

sudden sharp drop. However, after a short period of time the equity indices recovered and

regained their pre-pandemic levels and beyond.

Table 3.2. Stationarity Test

Test

Augmente Dickey Fuller (ADF) Test

Equity Index | At Level First Difference Conclusi
onclusion
Time Series | Constant | Trend None Constant Trend None
SNP500 0.150617 -5.0892*** -65.4527*** | -65.47078 1(2)
-0.05955 -
TSX -3.02067** | -3.380733* “21.2546%%% | 21.2733%** I(1)
21.258***
BOVESPA -2.301336 -2.483832 -59.2335*** | _59,226*** 1(2)
MXX -2.5019033 | -2.534969 -52.1849*** | -52.8067*** 1(1)
-0.23748 -
UKFTSE -3.10321** | -3.299451* -54.6850*** | -54.6790*** 1(1)
54.693***
DAX -1.408808 -3.85631** -55.3507*** | -55,3482*** 1(2)
0.014953 -
CAC40 -3.12861** | -4.6614*** -56.5650*** | -56.5706*** 1(2)
56.573***
-0.00972 -
JTOP40 -2.94010** | -3.074388 -55.8681*** | -55.8653*** 1(2)
55.896***
-0.82875 -
MORROCO | -3.28236** | -2.844448 -48.2489*** | -48.2892*** 1(2)
48.246%**

33




NIKKEI225 | -0.909711 | -3.70465** -57.9952*** | -58,0069*** I(1)
Table 4.2. (cont.)
SINGSGX -2.776792* | -3.343192* | 0.037186 | -37.6772*** | -37.6789*** | -37.681*** | |(1)
HANGSENG | -2.190668 -365469** -57.0943*** | -57,0928*** I(1)
BIST100 -1.938534 -2.384459 -52.1063*** | -52,0982*** I(1)
QSE -2.185736 -2.928862 -51.4918*** | -51.4929%** I(1)
UAEDFMG | -2.163385 -2.903990 -51.9274*** | 5] 9558*** I(1)

Note: *** ** and * show the rejection of the null hypothesis at 1%, 5% and 10% level of

significance respectively.

Source: Author, 2021

4.2. Augmented Dickey Fuller (ADF)

An Augmented Dickey-Fuller (ADF) test (Dickey & Fuller 1979) was employed to test
unit roots in our data. Tests at levels was run with three stipulations, that is including only
constant, with constant & trend and lastly, none. These stipulations validate the analysis
to come up with robust results from the unit roots. ADF test the null hypothesis that there
exists unit root in the time series against the alternative hypothesis that the time series is
stationary (Phillip & perron 1988). According to (Aysan, A. F. et al, 2021) a time series

is stationary if it has constant variance, mean and co-variance across time.

When we look at Table 4.2, test for unit root by Augmented Dickey Fuller (ADF) suggest
that all the equity indices apart from TSX, UKFTSE, CAC40, JTOP40, MORROCCO and
SINGSGX, we cannot reject the null hypothesis of unit root at levels at 5% for the former
four equity indices and the latter at 10%; it is therefore safe to imply that these time series
contain unit root at levels when we consider only constant. However, if constant and trend
are brought into the equation, the presence for unit root in time series of TSX, UKFTSE,
SINGSGX cannot be reject the null hypothesis at 10%, while SNP500 and CACA40 at 1%,
and at 5% for DAX, NIKKEI225 & HANGSENG. Lastly, as depicted in Table 4.2, when

34




neither constant nor trend is embedded in the equation the null hypothesis of presence of
unit root at levels is rejected. Therefore, with these exceptions we can safely consider that
all the equity indices in the analysis are stationary at first difference and at the acceptance
prob. Value of 1%. In this case, it would suffice to conclude that all the closing prices of

the global equity indices are integral of order 1, of in other words, time series of I(1).

Table 4.3. Cointegration Mechanism

Model |
Trace test Maximum Eigen Values
Null Hypothesis | Alternative Hypothesis | Statistics Prob. ** | Statistic Prob.**

r=0 r>0 789.9617*** | 0 204.5493*** | 0
r<i r>1 585.4123*** | 0 156.1455*** | 0
r<2 r>2 429.2669*** | 0 148.0720*** | 0
r<3 r>3 281.1948*** | 0 94.65972*** | 0
r<4 r>4 186.5351*** | 0.0007 60.54744*** | 0.0059
r<5 r>5 125.9877** | 0.0474 42.39017 0.1220
r<6 r>6 83.5975 0.2547 32.75254 0.2636
r<7 r>7 50.84495 0.6007 22.94188 0.5349
r<8 r>8 27.90308 0.8179 16.10360 0.6570
r<3 r>9 11.79947 0.9386 9.240307 0.8126
r <10 r>10 2.559167 0.9833 2.438844 0.9769
r<11 r>11 0.120323 0.7287 0.120323 0.7287

Mode 11
r= r>0 842.2986*** | 0 203.9820*** | 0
r<i r>1 639.3166*** | 0 171.4233*** | 0
r<2 r>2 466.8933*** | 0 148.5109*** | 0
r<3 r>3 318.3824*** | 0 103.0250*** | 0
r< r>4 215.3574*** | 0 75.69908*** | 0.0001
r<5 r>5 139.6583*** | 0.0053 48.78694** | 0.0261
r< r>6 90.87136 0.1034 35.33196 0.1556
r< r>7 55.5394 0.3967 28.97165 0.1722
r< r>8 26.56774 0.8701 14.34026 0.7985
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r<9 r>9 12.22748 0.9237 | 8.169325 0.8930
Table 4.3. (cont.)

r <10 r>10 4.058155 0.8988 2.577308 0.9708
r<11 r>11 1.480848 0.2236 1.480847 0.2236

Note: *** and ** represents significance at 0.01 and 0.05 level respectively.

Source: Author, 2021

4.3. Long-Run Dynamics

This study focuses on the long run relationship among global equity indices. In order to
find out whether indeed there is a long run relationship among the 12 global equity indices
we conducted a Johansen cointegration on two designated models (model | and model I1).
Where, Model | involve all the 12 global equity indices, while the Model 11 involves all
the 12 global equity indices plus COVID-19 as a dummy variable. Results depicted from
the analysis of these two models are not far much different from each other, however there
IS one interesting fact that we can take from this study and one of our main contributions
to the literature.

Estimate results from Johansen Cointegration test in Table 4.3, in Model I, the number of
cointegrating vectors is depicted by symbol r, under the alternative and null hypothesis.
Therefore, in such case if we cannot reject the null hypothesis represented by r=0, the
conclusion of no cointegrating vectors will be derived from the results. On the other hand,
if we can reject the null hypothesis of r=0, then we can conclude that there is at least zero

cointegrating vectors present.

According to model specification | of our analysis, both trace statistics and maximum
eigen values rejects the null hypothesis of r=0 up to r < 4 cointegrating vector at 0.01.
This continues until r < 5 hypothesized number of cointegrating vectors, where the null
hypothesis is rejected at 0.05, and conclude that trace statistics suggest at least 5

cointegrating vectors. However, maximum eigen values rejects the null hypothesis at 0.01
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for =0 , r <4 cointegrating vectors, suggesting at least 4 cointegrating vectors.
According to (Assidenou,2011) who made studies on the pacific stocks cointegration, in

either way of the cointegration ranking order, we do have at least 4 cointegrating vectors.

In the model specification Il, a model where we induce covid-19 as a dummy variable. A
dummy variable is a numerical binary variable that that assumes values of either “one” or
“zero”. Accordingly dummy serves as a demarcation indicator to treat different subgroups
of data to depict a shift in data arrangements. In this model, Covid-19 dummy variable
assumes the value of “one” after 03/11/2020, the date marks the declaration date by the
World health organization officially recognizing covid-19 a pandemic. As of the
remaining period, from 01/04/2010 to 03/11/2020, the data assumes the value of “zero”.

In Model I, where the impact of Covid-19 is factored into the equation, trace test suggests
same results to Model I, when we do not consider Covid-19 as an exogeneous shock.
However, maximum eigen values on the other hand rejects the null hypothesis of r = 0
and r < 4 at 0.01 level of probability. The null hypothesis of r < 5 however is rejected
at the probability level of 0.05. According to this observation we can safely express that,
when Covid-19 pandemic is introduces as a Shock variable to the equation, the global
equity markets are more integrated as compared to the case of no Covid-19 inclusion.

4.4. \ector Error Correction Model

The exploration on the long run relationship among global equity indices was established
using Vector error Correction Model and the results are presented in table 4.4. In Model
I, we do not consider the presence of Covid-19 in the time series. Five cointegrating
Vectors are displayed with corresponding long run relationship among 5 equity indices of
SNP500, TSX, UKFTSE, DAX and NIKKEI225, and the rest of the indices. In the first
Cointegrating vector, SNP500 indicates a positive relationship with Indexes of
HANGSENG, BIST100, BOVESPA, MXX and QSE in the long run, they are all
significant at 0.01. Indexes of JTOP40 and UAEDFMG have a negative long run
relationship and they are significant at 0.01. The second cointegrating vector shows that
TSX is positively related to HANGSENG, BOVESPA, and QSE. All these relationships
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are significant at 0.01. Cointegrating vector three presents the positive relationship
between UKFTSE and MXX, JTOP40 & UAEDMFG. There is However a negative long
run relationship between UKFTSE and HANSENG, BIST, BOVESPA & QSE. In
cointegration vector four, NIKKEI225 is positively associated with UAEDFMG &
JTOP40 and a negative association with HANGSENG, BIST, BOVESPA, MXX & QSE
in the long run. The fifth cointegrating vector presents a positive association between
DAX and HANGSENG & QSE, while negatively associated with JTOP40 in the long run.

Table 4.4. Normalized Cointegration Coefficients

Model |
Cointegration Equations | CV.1 CV.2 CV.3 CV.4 CV.5b
SNP500(-1) 1.000000 - - - -
TSX(-1) - 1.00000 E - -
UKFTSE(-1) - - 1.000000 - -
NIKKEI225(-1) - - 1.000000 -
DAX(-1) - - 1.000000
HANGSENG(-1) -5.57977**%* | -0.24443*** | 0.300416*** | 1.868709*** | -2.01267***
(0.51751) (0.06998) (0.07121) (0.43041) (0.17907)
BIST100(-1) -0.66135*** | - 0.180978*** | 0.541645*** | -
(0.28335) (0.03899) (0.23566)
BOVESPA(-1) -0.50244*** | -0.23415*** | 0.092567*** | 0.774097*** | -
(0.21251) (0.02874) (0.02924) (0.17674)
MXX(-1) -1.91776*** - -0.16707*** 2.883495*** | -
(0.51614) (0.07102) (0.42928)
JTOP40(-1) 7.050946*** | - -1.08284*** | -5.8945*** 1.367371***
(0.65344) (0.08991) (0.54347) (0.22610)
UAEDFMG(-1) 0.595551*** | - -0.16245*** | -0.41138*** -
(0.22816) (0.03139) (0.18976)
QSE(-1) -2.48525*** | -0.33449*** | 0.229241*** | 1.370205*** | -0.582345***
(0.45071) (0.06095) (0.06202) (0.37485) (0.15595)
C 19.00997 -2.01553 -4.06618 -13.422 3.931941

Note: ***represent significance of the co-efficient at 0.01 significance level. Standard

errors are in parenthesis.
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Source: Author, 2021

In Model 11, Covid-19 is considered by inducing a dummy variable, and the results are
presented below in table 4.5. Factoring in Covid-19 we proceed with 5 Cointegrating
vectors as suggested by both Trace and Maximum Eigen Values. The first cointegrating
vector show a positive long run relationship between SNP500 and HANGSENG,
BOVESPA, MXX & QSE. JTOP40, however, exhibited a negative association. In the
second cointegrating vector TSX is positively associated with BOVESPA, MXX,
JTOP40, UAEDFMG & QSE. BIST100, however, portrayed a negative association with
TSX. As of the third cointegrating vector UKFTSE is positively associated with JTOP40
& UAEDFMG. BIST100 and BOVESPA however exhibits a negative relationship in the
long run. Cointegrating vector four shows a positive relationship between NIKKEI225
and JTOP40, while BOVESPA and MXX exhibits a negative relationship with
NIKKEI225. Lastly, in cointegrating vector five, DAX shows a positive long run
relationship with HANGSENG, MXX and BOVESPA. On the other hand, however, DAX
is negatively related with JTOP40. All the results are significant with probability of 0.01.

Table 4.5. Normalized Cointegration Coefficients

Model 11

Cointegration Vector | CV.1 CV.2 CV.3 CV.4 CV.5b
SNP500(-1) 1.000000 _ _ _ _
TSX(-1) _ 1.000000 _ _ _
UKFTSE(-1) _ _ 1.000000 _ _
NIKKEI225(-1) _ _ _ 1.000000 _
DAX(-1) _ _ _ _ 1.000000
HANGSENG(-1) -4.94606%** _ _ _ -1.78327**=*

(0.46414) (0.15556)
BIST100(-1) _ 0.108118*** 0.089310*** | _ _

(0.02707) (0.03353)

BOVESPA(-1) -0.50968*** -0.24412** 0.089049*** | 0.791897*** | -0.06731***

(0.19981) (0.02077) (0.02572) (0.19669) (0.06697)
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MXX(-1) -2.58562%** -0.17607*** _ 4.557495*** | -0.68437***
(0.53983) (0.05612) (0.53142) (0.18093)
Table 4.5. (cont.)
JTOP40(-1) 6.525113*** -0.26634*** -0.91394*** | -512173*** | 1.272851***
(0.59444) (0.06179) (0.07653) (0.58517) (0.19923)
UAEDFMG(-1) _ -0.07908*** -0.09982*** | _ _
(0.02325) (0.02879)
QSE(-1) -1.80525%** -0.09474*** _ _ _
(0.42165) (0.04383)
C 17.68067 -2.39549 -3.7008 -10.0479 3.553953

Note ***represent significance of the co-efficient at 0.01 significance level. Standard

errors are in parentheses.

Source: Author, 2021

4.5. Short Run Dynamics

Presented in Table 4.6 below are the short run dynamics of our model. The results express
the adverse impact of Covid-19 on the Global Equity markets. Equity Markets of TSX,
DAX and BIST100 shows that the pandemic had a positive impact on these indexes in the
short run and they are significant at 0.01 level. Indices of BOVESPA and UAEDFMG
were negatively impacted by the pandemic in the short run, and the results are significant
at 0.01 and 0.05 respectively. Equity indices of SNP00, HANGSENG and QSE were
positively impacted as well but the results are not significant. On the other hand, equity
indices of UKFTSE, NIKKEI225, MXX and JTOP40 were negatively impacted but again

the results are not significant.
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Table 4.6. Coefficient of Covid-19 in Short-Run Dynamics

Snp50 TSX UK NIKKEI | DAX HANG BIST100 BOVESP | MXX JTOP40 | UAE QSE
FTSE 225 SENG A DFMG
COVI | 853E- 0.006661* | -0.00273 | -0.00225 | 0.006046* | 0.00061 | 0.005498* -0.00223 | -0.00191 0.00124
D 05 o o 9 o 0.00907* 0.00313* | 7
- *
(0.00119 | (0.00134) (0.00138 | (0.00164 | (0.00162) (0.00134 | (0.00218) (0.00251 | (0.00164 | (0.00183 | (0.00154 | (0.00119

)

)

)

)

)

)

)

)

)

Note: *** and ** represents significance at 0.01 and 0.05 respectively, standard errors are

presented in the parentheses.

Source: Author, 2021
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CHAPTER V

CONCLUSION

Making an informed decision is at the core of every successful investment option.
Increasing uncertainty, volatility in the global financial markets has intrigued
academicians and non-academics alike including policy makers, individual and
institutional investors. Increasing market globalization has triggered the need to
understand the concept of market integration in the short and long run. Moreover, how do
markets perform during the period of high volatility and uncertainty? Is the window for
diversification closing, and does increasing imminent crises deteriorates utilization of this

tool in the global equity markets?

The study uses time series data to examine the relationship among global equity indices
and implications of novel COVID-19 pandemic on global equity markets. Twelve equity
indices that were used as proxies for global equity indices were employed in the study.
Data set used in the study was a daily time series that was collected from Thompson
Reuters and Investing.com with dates ranging from 2010 to 2021. Indexes explored in the
study comprises indexes of countries including, Brazil, Canada, Germany, Hong Kong,
Japan, Mexico, Qatar, South Africa, Turkey, United States, United Kingdom and United

Arab Emirates.

In order to examine the long-run relationship and short run dynamics, Vector Error
Correction Model is employed to the study. On the other hand, to establish cointegration
among the global equity indices, Johansen Cointegration test is applied. Preliminary tests
were conducted, and they include, in chronological order, Unit root test, Vector
Autoregression for Lag selection, Johansen Cointegration and Vector Error Correction
Model.
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After running necessary tests, the results shows that there is increasing cointegration
among the global equity indices. This confirms the premise and theory that increasing
uncertainty and volatility in the markets leads to further cointegration among global equity
indices. This is evident in the results after considering COVID-19 as an exogeneous
variable to the equation. After the mortgage crisis of 2008, the international market
experience further integration in general. At this stance, post COVID-19 we should expect
escalating cointegration. In that regard, room for diversification among global equity

indices is narrowing down.

Taking a closer look at the short run dynamics, the outcomes are mixed. Some indexes
exhibit a positive impact by the COVID-19 pandemic. The reason for this is that most of
these indices have recovered from their historical low at the start of the pandemic. At the
time of the study these indices are trading above pre pandemic levels. On the other hand,
some indices exhibit a negative impact by COVID-19. In that regard, such equity indices

are still trading lower than their pre-pandemic levels.

Future studies are required to study the impact of COVID-19 pandemic as a crisis in the
long-term horizon. Additionally, investors can put into consideration the dynamics in the
global equity markets in order to make a sound and an informed decision in a high volatile
market environment. Last but not the least suggestion, is the need to study the link between

the quick developing crypto industry and the stock markets.
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CHAPTER VI

IMPLICATION & RECOMMENDATIONS

Even though equity markets were hit by the pandemic. Some of them managed to recover
very much faster than others. It is therefore of importance for investors to note the indices
that have quick speed of recovery and adjustment while making an investment decision in

the global equity markets.

Portfolio managers are also advised to put into consideration the dynamics in the market
as discussed above, especially during high volatile periods of the market. The findings
provide a strong foundation for constructing resilient equity portfolio in a highly uncertain

market environment.

To academicians, this literature adds upon the chuck of literature available and serves as

source of reference for future studies to be conducted.

Future studies are required to study the impact of COVID-19 pandemic as a crisis in the
long-term horizon. Additionally, investors can put into consideration the dynamics in the
global equity markets to make a sound and an informed decision in a high volatile market
environment. Last but not the least suggestion, is the need to study the link between the

quick developing crypto industry and the stock markets.
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Figure A. 1; Graph of SnP500 against Bovesp
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Figure A. 2; Graphic presentation of SnP500 versus TSX
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Figure A. 3; Graphic representation of SnP500 versus DAX
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Figure A. 4; Graphic representation of SnP500 versus HangSeng
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Figure A. 5; Graphic representation of SnP500 versus NIKKEI2225
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Figure A. 6; Graphic representation of SnP500 versus MXX
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Figure A. 7; Graphic representation of SnP500 versus QSE
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Figure A. 8; Graphic representation of SnP500 versus SAFRCJTOP40
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Figure A. 9; Graphic representation of SnP500 versus Bist100
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Figure A. 10; Graphic representation of SnP500 versus UKFTSE100
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Figure A. 11; Graphic representation of SnP500 versus UAEDFMG
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