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ABSTRACT

The financial market dynamics are influenced by investor fear. Investors make
irrational decisions out of fear of losing in the stock market, causing volatility and price
swings that are hard to predict. It is essential for every investor or trader who wishes to
successfully traverse the complex world of investing to have a solid understanding of

the influence that fear has on their stock returns.

The spread of COVID-19 and the ongoing conflict between Russia and Ukraine has
increased the fear sentiment among investors, which resulted in equity withdrawal and
diversification of invested portfolios to relatively safer assets. Through this study, we
aim to investigate the dynamic fear sentiment connectedness among the 21 major
countries. These countries are — Argentina, Australia, Brazil, Canada, China, France,
Germany, India, Indonesia, Italy, Japan, Mexico, Russia, Saudi Arabia, South Africa,

South Korea, Spain, Turkey, UK, Ukraine and USA.

The outbreak of coronavirus in late 2019 in Wuhan, China, and its rapid spread
adversely affected economies and financial markets globally. The market condition
worsened when the World Health Organization announced the COVID-19 outbreak as
a global pandemic on 11 March 2020. Interestingly, investors worldwide had begun
decreasing their equities holdings as a precaution against a potential market slowdown
even before the official announcement. Following the announcement, many countries
implemented strict lockdowns to curb the spread by shutting down all economic
activities except essential ones. These restrictions significantly contributed to the
investor's fear. As a result of these restrictions, a significant downturn in domestic and
major global indices (such as SP500, DJIA and Nasdaq index) was seen. Similarly,

previous investigations suggest that geopolitical conflicts influence the decision
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making of investors. The uncertainty caused by geopolitical threats puts pressure on
economies and stock markets as investors become more risk-averse. This risk aversion
behaviour due to the fear of geopolitical risk causes stock values to fall, particularly in
the short run. This same phenomenon can be observed in early 2022 when Russia
invaded Ukraine. The financial market globally reacted adversely to the invasion. Fear
among investors, specifically Europeans, about what if this war expends to European
countries. This geopolitical uncertainty increased fear and resulted in a short-term
decline in the financial market globally.

In this work, we have developed a fear sentiment index that measures fear sentiment
among investors using six coronavirus sentiment proxies and a war index (a measure
of geopolitical risk) for 21 major economies. These data have been collected from the
RavenPack Database. The sentiment proxies are — fake news, infodemic, media
coverage, media hype, panic, sentiment and war index. The period of study is from 1
January 2020 to 31 July 2023. This period has been divided into two categories i.e.,
PRE and POST. The PRE period considers data from 1 January 2020 to 31 December
2021, while POST covers the rest, i.e., 1 January 2022 to 31 July 2023. Principal
component analysis (PCA) has been applied to all seven indices of each country for
both periods to develop a common measure of fear sentiment for the respective country,
and we termed this a fear index. In the next step, we used the TVP-VAR (time-varying
parameter — vector autoregression) model to investigate the dynamic connectedness
among the countries in both study periods. This estimation gives the total fear sentiment
connectedness index (FSCI) for studied countries in the PRE and POST periods. In
addition, optimal portfolio weight and hedging effectiveness have been estimated using
the SP500 and respective country fear index. Lastly, the predictive power of the FSCI

index is tested using OLS regression.
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The TVP-VAR result gives us information about the countries' fear sentiment dynamics
(TO, FROM and NET) and the total connectedness index (FSCI) over the period. The
TO, FROM and NET dynamics help us to understand fear shock dynamics among the
countries. The largest fear-transmitting countries in the PRE sample period were the
United Kingdom, USA, Germany, China, India, Italy, France and Canada, while in the
POST sample period USA, Germany, United Kingdom, Canada, Japan, Italy, India,
France, Russia, China and South Korea are the largest fear transmitter. Similarly, the
largest fear-receiving countries in the PRE sample period are Saudi Arabia, Indonesia,
Mexico, Ukraine, Japan, South Africa, Argentina, Spain, Brazil, Turkey, Russia, South
Korea and Australia, while in the POST sample period, Saudi Arabia, Mexico, Spain,
Indonesia, Turkey, Australia, South Africa, Ukraine, Brazil and Argentina.
Interestingly, the direction of fear transmission in both periods is broadly from
developed to developing economies. The fear transmission among countries varies
significantly in both periods. The heterogeneous impact of COVID-19 and the Russia-

Ukraine conflict on countries has been observed.

Furthermore, the optimal portfolio weight in the PRE sample period ranges from
0.71(SP500/China) to 0.83(SP500/Ukraine), while in the POST sample period, the
optimal portfolio weight ranges from 0.88(SP500/Ukraine) to 0.95(SP500/Japan).
Likewise, hedging effectiveness in the PRE sample period indicates that the risk
reduction can be realized between 51%(South Africa) to 78%(Italy), while in the POST
sample period, the risk reduction can be realized between 2%(Italy) to 38%(Ukraine).
Finally, the OLS regression model has been used to examine the investor's FSCI ability
to predict stock market dynamics. The results in both periods are statistically

significant. The findings will provide insight and motivate investors, portfolio
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managers, and others looking to maximize the risk-adjusted returns in the stock market

by diversifying their portfolios.

Keywords: COVID-19, Russia-Ukraine conflict, fear index, fear sentiment

connectedness index, hedging strategies, TVP-VAR, DCC-GARCH.

XViii









TABLE OF CONTENT

ACKNOWIBAGEMENT ...ttt e e e be s e nreas Xi
ADSEFACT ...ttt XV
Table Of CONTENES ..ot XXi
LISt OF FIQUIES .ot reenne e XXiii
LISE O TADIES ... XXV
ADDIEBVIBTIONS ... XXVii
CRAPTEE L .. 03-09
INEFOAUCTION ... bbb 3
1.1 Background and context Of reSEArCh..........c.cceiiiiciiiece e 3
1.2 Aims and research ODJECTIVE .........ccoiiiiic e 6
1.3 StruCture Of the theSIS..........cviiiiieiic s 8
CRAPTEE 2 .. 13-38
REVIEW OF LITEIATUIE ...t 13
2.1 Investor sentiment and financial MArkets ... 13
2.1.1 Investor sentiment, COVID-19 pandemic and financial market............c.c........... 15
2.1.2 COVID-19 media coverage and financial markets...........ccccceevveveevevreceeeesreenenn, 16
2.1.3 COVID-19 media hype and financial markets............cccccevvvvecvevvrveserreiesreen 17
2.1.4 COVID-19 infodemic and financial Markets ............ccoeceeveeneencincinccncinnn 18
2.1.5 COVID-19 fake news and financial markets..............ccccceeveeneenecnccinccincinenn 18
2.1.6 COVID-19 panic news and financial markets ............ccccevvveevieveeiececeeieceevn, 19
2.1.7 Russia-Ukraine war and financial markets ..............ccoeoeveencincencincescc 20

2.2 Relevant articles published from the year 2020 onwards............cccoovvivervnceiieieeiennne 21

(O T T 0] (=] b PP PRTSPP 41-61
Dataset & Research Methodology .........cccooveiiiiii i 41
S DALASEL....evee ettt e b b e e r e et te e nre e e e e anes 41
3.2 INAEX CONSIFUCTION. .....vieesiieie e 43
3.3 DESCIIPLIVE STALISTICS ....vveviiiitesieie ettt 54
3.4 Research methodolOgy .........ccouviiiriieic e 57
3.4.1 Connectedness aPPrOACH .........ccvveveeiietieieteeete ettt 57
R o (=T [0 [0 IR = LT =t SRS 60
3.4.3 Regression MOEN.......c..oorieeeeeeeeeee et 61

(@4 g F-T o] (-] SR 65-94
EMPITICAlI RESUIT.....coeiiiiiie e 65

XXi



4.1 Fear sentiment CONNECIEANESS INUBX .....eeeiiiieieieeiee e ee ettt e e e e ree ettt e e e e e ree e eeeeeees 65

4.1.1 TO Sentiment CONNECIEANESS.........c.eeueruerrerierieieireieieeieriesie sttt 72
4.1.2 FROM sentiment CONNECIEANESS........c.coverruemrueieiiieiinieienteie sttt 75
4.1.3 NET fear sentiment CONNECLEUNESS.........ccvvvevrverreiirieiirieienteiesieeetee et 79

4.2 RODUSENESS VAITAALION ..ot 83
4.3 NET pairwise fear sentiment directional connectedness...........ccocvevvveeievveienennenenn 88
4.4 Hedging StFrAtBgIES. ......eiveivireieiei ettt b e 91
4.5 Fear sentiment connectedness index and Stock market.............ccocveviiiiinneniinennnns 94
(O gT=T 0] (=] SRRSO 97-99
CONCIUSION ...ttt bbbt n e 97
(@4 gT=T 0] (=] gl OSSPSR 103-104
Research implications and future research directions..............cccccvvvevviieiienenn, 103
RETEIENCES ...t 107-132
LiSt OF PUDIICATIONS .....oovieee s 135

XXii



LIST OF FIGURES

Figure No. Figure Title Pﬁge
3.1 Fear dynamics of countries (PRE-period) 52
3.2 Fear dynamics of countries (POST-period) 93
4.1 PRE FSCI connectedness 66
4.2 POST FSCI connectedness 66
4.3 TO fear sentiment connectedness (PRE sample period) 73
4.4 TO fear sentiment connectedness (POST sample period) 74
4.5 FROM fear sentiment connectedness (PRE sample period) 77
4.6 FROM fear sentiment connectedness (POST sample period) 78
4.7 NET fear sentiment connectedness (PRE sample period) 81
4.8 NET fear sentiment connectedness (POST sample period) 82
4.9 PRE FSCI connectedness (Robustness Test) 83
4.10 POST FSCI connectedness (Robustness Test) 83
411 Net pairwise directional connectedness (PRE-Period) 88
4.12 Net pairwise directional connectedness (POST-Period) 89
4.13 NET fear connectedness (PRE) 90
4.14 NET fear connectedness (POST) 90

XXiii







LIST OF TABLES

Table No. Table Title Pﬁge
2.1 Relevant articles published from the year 2020 onwards 22-38
3.1 Index component description 42
3.2 Eigenvalues (PRE-Period) 44
3.3 Component Matrix (PRE-Period) 45
3.4 Component Matrix (PRE-Period) 46
3.5 Component Weight (PRE-Period) 47
3.6 Eigenvalues (POST-Period) 48
3.7 Component Matrix (POST-Period) 49
3.8 Component Matrix (POST-Period) 50
3.9 Component Weight (PRE-Period) 51

3.10 Descriptive statistics summary (PRE-Period) 55

3.11 Descriptive statistics summary (POST-Period) 56

4.1 Investor fear sentiment connectedness (PRE-Period) 68-69

4.2 Investor fear sentiment connectedness (POST-Period) 70-71

4.3 Investor fear sentiment connectedness (Robustness 84-85
Check) — PRE-Period

4.4 Investor fear sentiment connectedness (Robustness 86-87
Check) — POST-Period

4.5 Optimal portfolio weight & hedging effectiveness of 92
SP500/Domestic fear index for the PRE period

4.6 Optimal portfolio weight & hedging effectiveness of 93
SP500/Domestic fear index for the POST period

4.7 Hypothesis testing 94

XXV







S.No.

Abbreviation |

ABBREVIATIONS

Description

1 | ADCC-GARCH | Asymmetric Dynamic Conditional Correlation - GARCH

2 | ADF-Test Augmented Dickey-Fuller test

3 | AR Autoregressive model

4 | ARDL Autoregressive distributed lag models

5 | ARCH Autoregressive conditional heteroskedasticity Model

6 | ASX300 Provide broad exposure to the Australian share market

7 BIC Bayesian Information Criterion

8 BRICS Brazil, Russia, India, China, and South Africa

9 BTC Cryptocurrency

10 | CNS COVID-19 news sentiment

11 | COVID-19 Coronavirus Disease of 2019

12 | CPI Coronavirus panic index

13 | CRNs Coronavirus related news

14 | CSl Coronavirus sentiment index

15 | DAX40 German blue-chip stock market index

16 | DCC Dynamic Conditional Correlation

17 | DJ Dow Jones

18 | DJICH Dow Jones Islamic Market China index

19 | DIJIG global Dow Jones Islamic Market index

20 | DJIUS Dow Jones Islamic Market US Index

21 | EGARCH Exponential general autoregressive conditional heteroskedastic
Model

22 | ERAs Economic-Related Announcements

23 | ETF Exchange Traded Fund

24 | EU European Union

25 | FEARS Financial and Economic Attitudes Revealed by The Search

26 | FEV forecast error variance

27 | FSCI Fear sentiment connectedness index

28 | GARCH Generalized Autoregressive Conditional Heteroskedasticity Model

29 | GCC Gulf Cooperation Council

30 | GDELT Global Events, Languages and Tone

31 | GDP Gross Domestic Product

32 | GFEVD Generalised forecast error variance decomposition

33 | GFI Global Fear Index

34 | GHS Global Health Security Index

35 | HAM Heterogenous Autoregressive Models

36 | HE Hedging Effectiveness

XXVii




Abbreviation Description
37 | HR Hedge Ratio
38 | IEP Institute of Economics and Peace
39 | IPO Initial Public Offering
40 | LMCI Local media coverage indices
41 | LSTAR Logistic Smooth-Transition Autoregressive Model
42 | MCI media coverage index
43 | MF-DFA Multifractal Detrended Fluctuation Analysis
44 | MSCI Morgan Stanley Capital International
45 | NARDL Nonlinear autoregressive distributed lag
46 | NATO North Atlantic Treaty Organization
47 | NPDC net pairwise directional connectedness
48 | OECD Organization for Economic Co-operation and Development
49 | OLS Ordinary Least Squares Regression Model
50 |PS Pandemic sentiment
51 | PSTR Panel Smooth Transition Regression
52 | QARDL Quantile Autoregressive Distributed Lag (ARDL) Models
53 | QQR Quantile-on-Quantile Regression
54 | RUWESent Russia-Ukraine war and sanction news sentiment
55 | S&P500 (SP500) | Standard and Poor's 500
56 | SCARES Scared COVID-19 Attitude Revealed by Eager Search Index
57 | SPI Stock Price Index
58 | SVAR Structural vector autoregression
59 | TF-QVAR Time-frequency quantile regression
60 | TVP-VAR Time-Varying Parameter Vector Autoregression Model
61 | TVP-VMA Time-Varying Parameter-Vector Moving Average
62 | UKM United Kingdom
63 | USA United States of America
64 | VAR Vector autoregression Model
65 | VIX Volatility Index
66 | WHO World Health Organization
67 | WMCI world media coverage indices
68 | WTI West Texas Intermediate

XXviii










CHAPTER 1
INTRODUCTION






Chapter 1

Introduction

1.1 Background and context of research

Standard economic theories posit that people act rationally and incorporate all available
information into their investing decisions. This phenomenon is the core of the efficient
market hypothesis and is known as rational actor theory. These theories are based on
the concept that the actions of economic agents are driven by the goal of maximizing
expected utility (Thaler, 1993). Put differently, traditional finance theory operates
under the assumption of rational economic agents and a perfect stock market (E. Fama,
1965; E. F. Fama, 1970; Harry Markowitz, 1952). The economic agent choice leads to
deliberate equilibrium reflecting all available alternative costs and benefits. It is
believed that as soon the information arises, it spreads quickly and is incorporated into
securities prices (Logue, 2003). However, attaining fundamental equilibrium in the real
world is extremely difficult. In other words, traditional models were inadequate for
elucidating stock market anomalies that emerged due to behavioural factors. In order to
address the limitations of traditional finance theories in understanding economic
behaviour, in the late 20" century, research on the behavioural aspect of investors
gained momentum. To be more precise, "Prospect Theory: A Study of Decision Making
Under Risk” by Kahneman & Tversky (1979) marked the official beginning of
behavioural finance in 1979. They stated that investors typically base their decisions on
their subjective reference point rather than objectively selecting the best alternatives.
Kahneman & Tversky (1979) rejected the general opinion that investors are rational
and use all available information before making decisions. To put it differently, retail

investors frequently suffer from various cognitive biases while choosing an investment



(Zahera & Bansal, 2018). In pursuit of gains, novice retail investors behave irrationally
and suffer huge losses. For example, people judge a real or potential loss
psychologically or emotionally more severe than an equivalent gain. Sometimes, people
follow others and imitate their collective behaviour rather than making individual,
atomistic decisions based on personal information (Bouri et al., 2021). These cognitive
biases lead to perceptual distortion, inaccurate judgment, illogical interpretation, and

irrationality in behaviour.

As we all know, the rapid spread of COVID-19 infection in early 2020 became a global
health crisis and severely affected economies (Awaworyi Churchill et al., 2022). This
disease outbreak forced the WHO to declare coronavirus a global pandemic on 11
March 2020. In the absence of vaccines, governments globally adopted social
distancing policies by implementing strict lockdowns and mandatory quarantine for
infected people (Mishra et al., 2022; Pandey and Kumari, 2021). The cessation of
economic activities and the non-availability of effective vaccines cautioned investors
about the forthcoming economic slowdown (Jomo and Chowdhury, 2020; Shaikh and
Huynh, 2022). These preventive measures globally led to limited economic activity,
reduced productivity, high unemployment rates, business closures, trade disruptions
and devastation in the tourism industry (Al-Nassar et al., 2022; Betcherman et al., 2023;
Camera & Gioffré, 2021; Cui et al., 2023; Graham & Ozbilgin, 2021; Serra et al., 2022).
The reduced production and the limited trade of essential products and services led to
a significant rise in inflation globally (Maurya et al., 2023). The economic uncertainty
and panic caused by the COVID-19 restrictions led to the stock market’s inefficiency

(Misraetal., 2022; Yadav et al., 2023).



Following the coronavirus pandemic, the Russian invasion of Ukraine has dimmed the
prospect of global economies recovering from the COVID-19 shock®. This armed
conflict between Russia and Ukraine has sent a global shockwave and disrupted the
supply of essential commodities (Sokhanvar and Lee, 2022). Due to limited supply, a
significant rise in essential commodities has been observed?. In addition, the adverse
impact of this war is also visible in major financial markets globally (Boungou and
Yatié, 2022). The persistent fear among the investors is that if this war extends to other
European economies, then this confrontation will no longer be between Russia and
Ukraine but between Russia and NATO countries®. This fear among the public greatly
contributed to the commodities and energy supply uncertainty®. In response to the
Russian invasion of Ukraine, NATO countries pledged to increase their defense
spending above the recommended 2% of their GDP by 2024°. These military
advancements by regional countries have greatly contributed to market uncertainties.
The Institute of Economics and Peace (IEP) recently published a report on the global
peace index. This report suggests that global peacefulness dropped to its 15-year low
after the beginning of the Russia-Ukraine conflict. In addition, it also indicates that
Russia and Ukraine are among the top 5 countries with the highest deterioration in
peacefulness®. These tensions are the primary reasons why military spending by
European countries has significantly increased’. The impact of this conflict is visible in

European and global financial markets (Umar et al., 2022).

L https://www.imf.org/external/pubs/ft/ar/2022/

2 https://www.eib.org/en/stories/ukraine-trade-inflation

3 https://feps-europe.eu/news/new-report-shows-young-europeans-fear-war-spreading-across-europe-
and-call-on-eu-countries-to-spend-more-on-defence/

4 https://blogs.worldbank.org/developmenttalk/commodity-prices-surge-due-war-ukraine

5 https://www.geospatialworld.net/prime/business-and-industry-trends/reinforcing-european-defense/
8 https://www.economicsandpeace.org/wp-content/uploads/2022/06/GPI1-2022-web.pdf

7 https://eda.europa.eu/news-and-events/news/2022/12/08/european-defence-spending-surpasses-200-
billion-for-first-time-driven-by-record-defence-investments-in-2021
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The past event shows a similar effect of conflicts on financial markets and economies.
For example, when Germany invaded France in May 1940, the S&P500 sharply reacted
to the event and fell drastically in the next one year by more than 20%. The Suez Canal
crisis of October 1956 resulted in a more than 11% drop in the S&P500 in the year
following the crisis. Likewise, the S&P500 dropped by more than 16% in the next one
year in response to the 9/11 attack®. Similarly, past health crises like the Spanish flu
(1918-1919), in which more than 50 million people died®, the Asian flu (1957-1959),
in which more than 1.1 million people lost their lives and the Hong Kong pandemic
(1968 — 1970) that took more than 1 million lives worldwide adversely affected stock
markets and their economies®. In this study, we aimed to contextualize the impact of
fear, specifically the fear related to the COVID-19 and Russia-Ukraine war, on global

financial markets.

1.2 Aims and research objective

Through this investigation, our main objective is to construct an updated fear sentiment
measure and use it to explore the fear sentiment dynamics among the countries during
the study period. This study is novel since it offers a unique perspective on the impact
of COVID-19 and the ongoing conflict between Russia and Ukraine (a measure of
geopolitical uncertainty) on investor decision-making. Investor sentiment literature
often mentions that pandemics and geopolitical conflicts affect financial markets.
However, these studies have limitations, such as market specific investigation and
hence difficult to generalize. However, few works of literature have mentioned the

dynamics of the occurrence of events in one country and its impact on others. In recent

& https://seekingalpha.com/article/4488660-how-stock-market-reacts-war-based-crash
9 https://www.cdc.gov/flu/pandemic-resources/1918-commemoration/1918-pandemic-history.htm
10'What happened to stock markets during previous pandemics?
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years, some authors have used COVID-19 sentiment indices to measure investor fear,
but in our opinion, the accuracy can be further improved by adding the measure of
geopolitical uncertainty into the existing index. With this investigation, we are filling

this gap and adding the war index as a measure of geopolitical uncertainty.

This research paper aims to contribute to the behavioural aspects of investors by
examining the role of sentiment in their investment behaviour. The contribution of this
work is multifold. First, we have proposed an updated country-level sentiment index,
i.e., fear index, based on principle component analysis. The proposed fear index is a
proxy of investor sentiment. It captures and reflects the public sentiment related to
coronavirus and war (geopolitical uncertainties). The seven sentiment proxy data of 21
major global economies have been taken from the RavenPack database. These
sentiment proxies include fake news, infodemic, media coverage, media hype, panic,
country sentiment and war index. Second, we applied TVP-VAR and obtained the total
and net connectedness among the countries' fear index, i.e., the fear sentiment
connectedness index. With this model, we have explored the dynamics of fear sentiment
connectedness among countries. Furthermore, this TVP-VAR methodology has also
helped us identify countries that were net transmitters or receivers of the fear shocks
during the two sample periods (01/01/2020 to 31/12/2021 and 01/01/2022 to
31/07/2023). The rationale behind using the two sample periods is supported by the fact
that in the first period, coronavirus was a major concern globally. While in the second
window, investor sentiment is largely driven by geopolitical uncertainties (the Russian
invasion of Ukraine) and COVID-19. Besides this, the resurgence of new variants of

COVID-19 affected investor sentiment globally.

Third, we examined optimal portfolio strategies by calculating optimal portfolio
weights and hedging effectiveness using hedge ratios of newly constructed indices and

7



SP500. Incorporating optimal portfolio strategies highlights the role and importance of
hedging by which policymakers, financial institutions and investors can mitigate the
risks efficiently. Finally, we examined the predictive power of the total fear sentiment
connectedness index using OLS regression. In both sample periods, fear sentiment

connectedness has significant predictive power.

1.3 Structure of the thesis

Chapter 1 introduces the study by presenting the background and significance of the
topic. Further, it briefly describes how the outbreak and spread of COVID-19 and the
ongoing conflict between Russia and Ukraine have influenced investor behaviour and
affected financial markets. In subsequent stages, the chapter highlighted the purpose of

the study and presented the research objective for the benefit of the readers.

Chapter 2 presents an extensive literature review on the topic of research. This section
primarily examines the available research on the effects of different events on investor
sentiment and how they influence the financial market. More specifically, how did the
changes in behaviour caused by the COVID-19 outbreak and the ongoing Russia-
Ukraine war influence their decision-making? We investigated COVID-19 sentiment
and war proxies and included a summarized review of the literature published from the
beginning of COVID-19. The summary includes articles that examined investor
sentiment in the context of COVID-19, the ongoing war between Russia and Ukraine

and its effects on the financial market.

Chapter 3 discusses the dataset and methodology used in this thesis work. First, it
explains the construction of the fear index using principal component analysis. The fear
index for each country has been constructed using six sentiment proxies of COVID-19

and the War index. Secondly, we tested and verified the stationarity of the series using



the ADF test. Third, this section briefly describes the TVP-VAR model, hedging

strategies, and a regression model.

Chapter 4 discusses the empirical result. The findings from the analysis are examined
in connection with past relevant studies. Additionally, we have also examined and
discussed optimal portfolio strategy. Finally, the predictive power of the proposed

index is tested and verified.
Chapter 5 presents the concluding remarks about the study’s key findings.

Chapter 6 outlines the implications for investors, portfolio managers, policymakers, and
other stakeholders. This chapter also delineates the potential directions for future

research.
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Chapter 2

Review of Literature

2.1 Investor sentiment and financial markets

Investor sentiment is an emotional state characterized by either pessimism or optimism,
which can impact investing decisions and, consequently, asset prices. In recent years,
the impact of investor sentiment on financial markets has been extensively researched
(M. Baker & Wurgler, 2006; Brown & CIiff, 2005; G. Zhou, 2018). Previous studies
have shown that sentiment-driven trading leads to deviations in asset prices from their
intrinsic values and discourages rational arbitrageurs from benefiting from the
mispricing (J. B. De Long et al., 1990; Shefrin & Statman, 1994). In real life, stock
markets frequently violate the efficient market hypothesis phenomenon. Some
investors, particularly retail investors, make investment decisions based on their
emotional state rather than using available market information. If their volume is large
enough, their irrational and uninformed investment decisions lead to temporary market
inefficiencies and asset mispricing (Kim et al., 2021). These behavioural anomalies
have motivated researchers to investigate the role of irrationality in investors' behaviour
(Chakraborty and Subramaniam, 2020; Dahmene et al., 2021; X. Li, 2021; Niu et al.,

2021; Pan, 2020).

After the groundbreaking work of Kahneman & Tversky (1979), the research on
behavioural aspects of investors gained momentum. Following Kahneman & Tversky
(1979), several other authors investigated and reported that the asset returns in the
markets are mostly driven by behavioural factors rather than fundamental factors
(Maghyereh et al., 2020). Behavioural finance theories advocate that retail investors

frequently develop stochastic beliefs backed by excessive optimism or pessimism
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towards assets. This excessive belief guides their behaviour and leads to mispricing
(Kumar and Lee, 2006). Antoniou et al. (2016) observed that during high market
sentiment, sentimental investors trade aggressively. Their active presence in the market
distorts the true value of the stocks. In contrast, professional investors (institutional)
make an informed investment decision, and their decision contains additional
information about the future price of underlying assets (X. Gao et al., 2021). In their
investigation, Fisher and Statman (2000) found varying investor sentiment across
different groups of investors based on their expertise and knowledge. Their finding
indicates that the trading behaviour of informed (institutional) and uninformed traders
(retail investors) are not correlated. They further claim that while historical market
performance has no bearing on the opinions of informed traders, it has a favourable

impact on retail investors.

Previous research indicates that investor sentiment and emotions greatly influence the
returns in the financial markets (Maghyereh et al., 2020). For instance, Lepori (2016)
investigated the influence of air pollution on investor sentiment and its linkage with
stock return. Goetzmann et al. (2015) examined how weather affects stock market
return. Similarly, Bi and Zhu (2020) successfully modelled and presented the negative
relationship between stock returns at different levels of investor sentiments. Yulin Li
(2021) investigated the linkage between the US equity market and sovereign bond
return. She concluded that investor sentiment is negatively (positively) related to
emerging (developed) market sovereign bond returns. The results support the flight-to-
safety theory, where low investor sentiment indicates investor pessimism. In the low
sentiment period, investors prefer safer avenues (developed markets bonds) and expect
a higher return on riskier assets (developing market bonds). There have been many

instances where researchers have reported that sentiment has driven market
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performance in directions that are at odds with the fundamentals (e.g., the global

financial crisis, COVID-19 and the ongoing Russia-Ukraine conflict).

2.1.1 Investor sentiment, COVID-19 pandemic and financial market

Academic research has extensively demonstrated that investor sentiment, particularly
during periods of irrational and unwarranted panic or excessive optimism, can influence
the movement of financial asset prices (Nogueira Reis & Pinho, 2020). Researchers
widely recognize the COVID-19 pandemic outbreak as the first major health crisis that
significantly affected global economies and caused detrimental market reactions (S. R.
Baker et al., 2020; John & Li, 2021; L. A. Smales, 2021; Lee A. Smales, 2021). The
sudden rise in COVID-19 cases and deaths around the world introduced emotions of
fear and uncertainty among investors and the general public. COVID-19-induced fear
and uncertainty raised pessimistic sentiment, resulting in a large sell-off and withdrawal
from the equity markets. The withdrawal became even more prominent after the
announcement of COVID-19 as a global pandemic by the WHO. These investor
withdrawals introduced volatility in the financial market (Y. Gao et al., 2022). Previous
work also demonstrates a similar pattern where fear and uncertainty among investors
resulted in increased market volatility. For instance, Griffith et al. (2020) reported that
market uncertainty heightens investor fear, as evidenced by abnormal fluctuations in
market volatility. A similar phenomenon was observed during the coronavirus outbreak
when governments struggled to control the spread of COVID-19. Uncertainty in the
market forced investors to restructure their portfolios by increasing the weight of risk-
free assets (Himanshu et al., 2021). Similarly, Yunchuan Sun et al. (2021) investigated
and reported the observation of adverse investor sentiment during COVID-19. The
authors reported that adverse investor sentiment and negative stock returns were highly
correlated. Similarly, using internet search behaviour, Hsu & Tang (2022) showed that
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investor sentiment captured by Google search volume and stock market volatility
during the period was positively correlated. The findings suggest a link between
investor sentiment regarding COVID-19 and higher levels of stock market uncertainty

during this pandemic.

2.1.2 COVID-19 media coverage and financial markets

Stock markets are highly sensitive to macro and microeconomic information. The
coronavirus outbreak and the geopolitical conflict between Russia-Ukraine and other
major events have received wide media coverage. Young et al. (2013) studied the nature
of infectious diseases and how media reacts to the outbreak of infectious diseases. Their
investigation suggests that infectious diseases are unpredictable and risky, attracting
significant media attention. Likewise, Zou et al. (2019) explained the role of media
coverage on stock price movement. Their work found that stocks with low media
coverage earn higher returns than those with high media coverage. The primary reason
is the availability of information. Previous research has also shown that media coverage
of negative events adversely affects respective financial markets (Baek et al., 2020;
Feng et al., 2022). Authors have also indicated that stock markets underreact to positive
news while overreacting to negative news, but not in a similar proportion. Since the
start of COVID-19, investors have been anxious about its uncontrolled spread, and their
fear has been visible in stock market volatility (Corbet et al., 2021; Dash & Maitra,
2022; Evangelos, 2021; Evrim Mandaci & Cagli, 2022; Ma & Cheok, 2022). Following
the WHO announcement, the S&P500 experienced an unprecedented free fall of more
than 9.5%. It was the second-highest decline in history after Black Monday (19"
October 1987). The fear among investors was very high during the initial months of
COVID-19 due to wide media coverage (Shaikh and Huynh, 2022; Smales, 2022).
According to Haroon and Rizvi (2020), COVID-19-related news was an important
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contributor to volatility globally. Their results are consistent with those of (L. Fang &
Peress, 2009). Fang & Peress (2009) have asserted that equities with high media
coverage yielded lower returns. Likewise, Youshu Li and Guo (2022) showed that
negative COVID-19 news adversely affected financial markets. In a similar line,
Thorbecke (2022) demonstrated the adverse reaction of COVID-19 news on investors'

decision-making.

2.1.3 COVID-19 media hype and financial markets

Key events, which are defined as occurrences that are out of the ordinary or surprising,
set off media hype. These events cause the media to ramp up its subject coverage in
search of "newer" news (Kepplinger et al., 1991). Different modes of operations are
available to the media: they can either follow or lead, depending on the situation
(Vasterman et al., 2005). They can keep the public updated on current events by
reporting and sharing official information. On the other hand, they also have the
potential to play a prominent role in the social construction of the problem that arises
following an event, for example, by generating a wave of news based on the
amplification of a certain point of view. With this strategy, the media significantly
affects how the public and government understand and characterize events and their
associated risks (Peters, 1994). A similar media hype was observed during COVID-19.
To validate the previous findings where, authors have reported that media hype
significantly affects respective market returns. Xin Li et al. (2023) investigated the
relationship between COVID-19 pandemic media hype and stock return. Their analysis
revealed that COVID-19 media hype influences stock returns more than the COVID-
19 pandemic. In their sample of various industries except healthcare, COVID media
hype negatively affected all other industries' stock returns. Likewise, among the twenty-
four COVID-19 measures examined by Szczygielski et al. (2023), Google search
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trends, the government's response, and the media's hype dominated during the
pandemic's peak. Other studies, such as those by John & Li (2021) and Zargar & Kumar

(2023), offered similar conclusions.

2.1.4 COVID-19 infodemic and financial markets

The rapid transmission and spread of COVID-19 have caused significant disruption on
a global scale. Consequently, there has been a rise in the number of individuals using
Internet media to obtain information on the pandemic. As a result of the widespread
panic, people were accepting and spreading any information about this health crisis
(also known as the COVID-19 infodemic) without verifying its accuracy. It resulted in
the mass dissemination of false COVID-19-related information on social media
(Biradar et al., 2023; Gallotti et al., 2020). After observing the impact of the COVID-
19 infodemic, Pulido et al. (2020) reported that this COVID-19 infodemic has the
potential to alter the sentiment of investors about the market performance. Likewise,
Xie et al. (2023) examined the impact of the infodemic on financial markets. This
investigation has revealed that the increase in the infodemic has reduced the market

returns.

2.1.5 COVID-19 fake news and financial markets

Over the past few years, fake news has drawn considerable attention. A research report
published in 2019 claimed that fake news costs more than $39 billion annually*!. On
the one hand, the digitization of economies and the rapid expansion of social media
coverage have significantly improved people-to-people connectivity (Kapoor et al.,
2018). On the other hand, it has facilitated the easy spread of unverified information

among the masses. Additionally, the incentive system of social media platforms for

11 https://www.institutionalinvestor.com/article/b1j2ttw22xf7n6/Fake-News-Creates-Real-Losses
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information sharing motivated users to share content without verifying it*2. The spread
of these unverified contents has repercussions on the global economies and financial
markets. Research by Rocha et al. (2021) shows that fake news is fertile ground for
spreading misinformation during periods of uncertainty. The lack of correct
information to the general public during COVID-19 motivated a large population to
rely on alternate sources (such as social media) for quick information. The spread and
consumption of unauthentic news content from alternate sources significantly
contributed to fear and panic in the general public'®. Al-Zaman (2021) reported that
during COVID-19, more than 63% of the COVID-19-related news circulated on social
media was fake and a threat to the general public. Likewise, Brigida and Pratt (2017)
and Clarke et al. (2021) found that the spread of COVID-19-related negative and fake
news adversely affected investors' behaviour and the stock markets. In a study during
COVID-19, Cepoi et al. (2023) found evidence that fake news discourages investors
(informed traders) from buying or selling. Similarly, Cepoi (2020) and Ftiti et al.
(2021) studied the impact of non-fundamental news on stock market return and
volatility. Their result suggests COVID-19 infection, spread, and death-related news
have significantly affected the stock market performance. The finding also indicates
that global stock prices have experienced unprecedented volatility due to increased

COVID-19-related news (Maurya et al., 2024).

2.1.6 COVID-19 panic news and financial markets

Lelisho et al. (2022) and Varshney and Vishwakarma (2022) investigated the effect of

misleading COVID-19-related information disseminated through social media

12 https://news.usc.edu/204782/usc-study-reveals-the-key-reason-why-fake-news-spreads-on-social-
media
13 https://fbe.unimelb.edu.au/newsroom/fake-news-in-the-age-of-covid-19
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platforms. Their analysis revealed that misleading information triggered panic among
investors. The pandemic-driven panic caused significant losses to investors and
amplified the market crash’'s magnitude (Umar and Gubareva, 2020). In his paper, Zhou
(2020) analyzed household participation in the US stock market during the financial
crisis of 2007-2009. The study revealed that less educated retail investors who exited
their position in panic during the crisis and incurred a loss on investment had not
invested in the upcoming years. Investors' confidence in the market reduced
significantly following the financial crisis and had taken time to regain. Similar panic
selling and low investor participation were seen during COVID-19 (Ashtiani et al.,
2021; John & Li, 2021; Pandey & Kumari, 2021). Other authors, such as Cervantes et
al. (2022) and Haroon and Rizvi (2020), observed a similar effect of COVID-19 on
global financial markets. As per the report published by “Organization for Economic
Co-operation and Development (OECD)” in 2020, in the first 3 months of COVID-19,
the major global indices declined by more than 30%. However, the government's
economic stimulus and initiative restored investor confidence subsequently (Gholipour

et al., 2023; Topcu & Gulal, 2020).

2.1.7 Russia-Ukraine war and financial markets

The conflict between Russia and Ukraine is having a disastrous impact on the global
economy. The magnitude of disruptions to the global supply chain caused due to the
ongoing conflict has adversely affected the recovery and economic growth globally
(Maurya et al., 2023)%. Previous studies have shown that conflict and economic

uncertainties are interlinked and negatively correlated to the stock market return

14 https://www.oecd.org/coronavirus/policy-responses/global-financial-markets-policy-responses-to-
covid-19-2d98c7e0/
15 https://www.imf.org/en/Publications/WEO/1ssues/2022/04/19/world-economic-outlook-april-2022
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(Guidolin and la Ferrara, 2010). For example, Hudson and Urquhart (2014) highlighted
the negative impact of the First World War on the British stock market. Likewise,
Schneider and Troeger (2006) described how the conflict between Israel and
Palestinians, the war in Iraq and ex-Yugoslavia has adversely affected the stock market.
Previous studies suggest that these war events and uncertainties are the important
reasons for fear among market participants. Furthermore, past research also suggests
that investors often behave irrationally to avoid loss during these times, which generally
drives down the stock prices and increases volatility (Maurya et al., 2024). A similar
investor sentiment has been observed during the Russian invasion of Ukraine (Triki and
Ben Maatoug, 2021). Likewise, Lo et al. (2022) have found the adverse impact of this
ongoing war on the European stock markets. Other studies, like those by Boungou and
Yatié (2022), Kumari et al. (2023) and Martins et al. (2023), support the previous
findings that conflict increases fear and uncertainty, hence adversely affecting stock

prices.

2.2 Relevant articles published from the year 2020 onwards

During the outbreak of the COVID-19 pandemic and the ongoing Russia-Ukraine
conflict, researchers globally have invested significant effort and time to explore the
market anomalies and behavioural changes arising due to these events. We have
analyzed and chronologically arranged the major works published between the start of

COVID-19 and May 2024. Table 2.1 provides a summary of these major articles.
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Chapter 3

Dataset & Research Methodology

3.1 Dataset

In this work, we have considered seven sentiment indices as proxies of investor fear.
These sentiment proxies are the fake news index, infodemic index, media coverage
index, media hype index, panic index, country sentiment index and war index. The data
has been collected from the "RavenPack" database. The study period is from
01/01/2020 to 31/07/2023, Which has been further divided into two periods, i.e., PRE
and POST. The PRE period contains data from 01/01/2020 — 31/12/2021, while the
POST period contains data from 01/01/2022 — 31/07/2023. The following 21 countries
have been taken in this study — Argentina, Australia, Brazil, Canada, China, France,
Germany, India, Indonesia, Italy, Japan, Mexico, Russia, South Africa, Saudi Arabia,
South Korea, Spain, Turkey, United Kingdom, Ukraine, United States of America.

Table 3.1 below briefly introduces the fear components taken in this study.
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Table 3.1: Index component description

Variables

Description

Source

Sentiment index
(Cepoi, 2020; Haroon &
Rizvi, 2020; Huynh et
al., 2021)

Media hype index
(Cepoi, 2020;Huynh et
al., 2021)

Media coverage index
(Cepoi, 2020; Haroon &
Rizvi, 2020; Huynh et
al., 2021)

Panic index

(Cepoi, 2020; Haroon &
Rizvi, 2020; Huynh et
al., 2021)

Fake news index
(Cepoi, 2020; Huynh et
al., 2021)

Infodemic index
(Banerjee et al., 2022;
Huynh et al., 2021)

War index

It is a measure of investor sentiment
across all entities mentioned in the
news alongside COVID-19.

It is a measure of the percentage of all
news sources talking about COVID-
19

It calculates the percentage of all
news sources covering the topic of the
novel COVID-109.

It measures the level of news chatter
that makes reference to panic or
hysteria and COVID-19.

This index measures the level of
media chatter about the novel virus
that references to

fake

makes
misinformation  or
alongside COVID-19.

This index calculates the percentage

news

of all entities (places, companies,
etc.) that are somehow linked to
COVID-19.

Shows the theme of war mentioned
alongside the news of COVID-19.

https://coronavirus.ravenpack.com/

https://coronavirus.ravenpack.com/

https://coronavirus.ravenpack.com/

https://coronavirus.ravenpack.com/

https://coronavirus.ravenpack.com/

https://coronavirus.ravenpack.com/

https://coronavirus.ravenpack.com/

Note: all these indices are in the range of 0-100 (the closer the value to 100 higher the sentiment) except

the sentiment index. The sentiment index ranges between -100 to 100 (the value closer to -100 shows

negative sentiment, and the value closer to 100 shows positive sentiment and neutral at 0)
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3.2 Index construction

The construction of the fear index is a multistep-step process. In the first step, we
normalized the sentiment proxy data of each country. Then, in the second step, we
applied principal component analysis (PCA) on normalized sentiment proxies using
SPSS software with extraction method: principal component analysis and rotation
method: varimax with kaiser normalization. Below is Table 3.2 — 3.5 eigenvalues,
component matrix and weight for the PRE period. Similarly, Table 3.6 — 3.9 presents
the POST sample period's eigenvalues, component matrix, and weight. The third stage
involves multiplying the component matrix weights by the normalized score of
sentiment proxies. Finally, the fear index has been obtained after adding these sentiment
scores and dividing them by their total weight. These fear indices range between 0 to
1; avalue closer to 0 signifies low fear, and a value near 1 signifies financial uncertainty
(extreme fear) among investors. The fear index dynamics of the countries in the PRE

and POST sample period have been presented in Figures 3.1 and 3.2.
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Table 3.2: Eigenvalues (PRE-Period)

Eigenvalue_1 Eigenvalue_2
Country
Eigenvalue CVE (%) Eigenvalue CVE (%)

Argentina 3.033 43.33% 1.2 60.47%
Australia 3.278 46.83% 1.044 61.75%

Eigenvalue_3 1.003 76.08%
Brazil 3.229 46.13% 1.066 61.36%
Canada 3.198 45.69% 1.029 60.39%
China 3.728 53.26% 1.081 68.70%
France 3.291 47.00% 1.14 63.30%
Germany 3.114 44.49% 1.102 60.22%
India 3.58 51.15% 1.059 66.27%
Indonesia 2.804 40.06% 1.171 56.79%
Italy 3.632 51.55% 1.033 66.63%
Japan 2.927 41.82% 1.207 59.06%
Mexico 3.176 45.37% 1.033 60.12%
Russia 3.458 49.40% NA NA
Saudi Arabia 3.228 46.11% NA NA
South Africa 3.38 48.28% 1.015 62.78%
South Korea 3.391 48.45% 1.003 62.78%
Spain 3.794 54.20% 1.05 69.21%
Turkey 3.002 42.88% 1.04 57.73%
UK 3.556 50.80% 1.04 65.66%
Ukraine 2.913 41.62% 1.042 56.50%
USA 3.92 56.01% 1.301 74.58%

Note: CVE (cumulative variance explained in %), extraction method: principal

component analysis, rotation method: varimax with kaiser normalization.
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Table 3.3: Component Matrix (PRE-Period)

Component Matrix_1

Country Media Media
Fake Infodemic Panic Sentiment War
coverage hype
Argentina -0.025 0.867 0.871 0.87 0297  -0.688 -0.006
Australia 0.294 0.933 0.955 0.965 0.548 0.13 0.033
Brazil 0.189 0.887 0.946 0922 0583  -0.528 0.134
Canada 0.376 0.88 0.966 0965 0.631  -0.081 0.015
China 0.544 0.881 0.936 0.962 0.755  -0.451 0.285
France 0.222 0.935 0.941 0.948 0502  -0.045 -0.004
Germany 0.255 0.909 0.914 0931  0.39 -0.201 -0.257
India 0.448 0.922 0.92 0.957 0.724  -0.484 -0.04
Indonesia 0.159 0.847 0.924 0916 0.244  -0.148 -0.26
Italy 0.298 0.884 0.944 0961 0.696  -0.605 -0.069
Japan 0.207 0.901 0.907 0.937 0.362 0.122 0.033
Mexico 0.216 0.889 0.943 0.934 0.493 -0.46 -0.156
Russia 0.437 0.891 0.922 0.941 0.579 -0.52 0.362
Saudi Arabia  0.296 0.826 0.928 0.899 0596  -0.377 0.539
South Africa 0.33 0.867 0.93 0.952 0.618  -0.567 -0.034
South Korea 0.213 0.824 0.93 0935 0547  -0.691 -0.058
Spain 0.295 0.918 0.944 0.957 0.702 -0.7 -0.121
Turkey 0.36 0.836 0.934 0.938 0517  -0.275 -0.072
UK 0.468 0.942 0.955 0963 0.731  -0.065 0.058
Ukraine 0.514 0.75 0.928 0.931 0588  -0.068 0.043
USA 0.692 0.95 0.927 0.943 0.778 0.009 0.105

Note: Extraction method: principal component analysis, rotation method: varimax with kaiser

normalization.
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Table 3.4: Component Matrix (PRE-Period)

Component Matrix_2

Country Media Media Sentime
Fake Infodemic Panic War
coverage hype nt

Argentina 0.64 0.011 0.308 0.294  0.658 0.194 0.584
Australia 0.055 0.029 0.083 0.112 0474 0.017 0.95
(Comp Mtx 3) -0.444 -0.042 -0.043 -0.062  -0.167 0.907 0.019
Brazil 0.587 0.036 0.126 0.177  0.045 0.222 -0.803
Canada 0.114 -0.116 -0.009 0.015  0.246 -0.709 0.673
China 0.147 -0.065 0.077 -0.019 -0.124 0.622 0.805
France 0.426 -0.019 0.201 0.215  0.543 -0.73 0.61
Germany 0.339 0.01 0.272 0.25 0.622 -0.308 0.794
India 0.239 -0.185 -0.163 -0.094  0.239 -0.062 0.937
Indonesia 0.476 0.017 0.205 0.254  0.647 -0.428 0.676
Italy 0.419 -0.035 0.076 0.074  0.253 -0.212 0.91
Japan 0.554 -0.138 0.238 0.202 0.62 -0.497 0.614
Mexico 0.491 -0.019 0.133 0.15 0.407 -0.046 0.826
Russia NA NA NA NA NA NA NA
Saudi Arabia NA NA NA NA NA NA NA
South Africa  0.252 0.084 0.003 0.035 0 -0.275 0.954
South Korea 0.428 -0.021 0.162 0.151  0.317 -0.124 0.895
Spain 0.483 0.016 0.023 0.094 0.26 -0.078 0.89
Turkey 0.074 0.088 0.075 0.074 0.09 -0.538 0.889
UK 0.087 -0.086 0.034 0.092  0.328 -0.673 0.723
Ukraine 0.054 -0.016 0.036 -0.016  -0.218 0.67 0.739
USA 0.362 -0.125 -0.088 0.197  0.459 -0.81 0.644

Note: Extraction method: principal component analysis, rotation method: varimax with kaiser

normalization.

46



Table 3.5: Component Weight (PRE-Period)

Weight
Country Media Media
Fake Infodemic Panic Sentiment War
coverage hype

Argentina 0.844 2.643 3.011 2.992 1.690 2.320 0.719
Australia 1.466 3.131 3.260 3.342 2.459 1.354 1.119
Brazil 1.236 2.902 3.189 3.166 1.930 1.942 1.289
Canada 1.320 2.934 3.099 3.102 2.271 0.989 0.740
China 2.187 3.355 3.573 3.607 2.949 2.354 1.933
France 1.216 3.099 3.326 3.365 2.271 0.980 0.709
Germany 1.168 2.842 3.146 3.175 1.900 0.965 1.675
India 1.857 3.497 3.466 3.526 2.845 1.798 1.135
Indonesia 1.003 2.395 2.831 2.866 1.442 0.916 1.521
Italy 1.515 3.247 3.507 3.567 2.789 2.416 1.191
Japan 1.275 2.804 2.942 2.986 1.808 0.957 0.838
Mexico 1.193 2.843 3.132 3.121 1.986 1.508 1.349
Russia 1511 3.081 3.188 3.254 2.002 1.798 1.252
Saudi Arabia 0.955 2.666 2.996 2.902 1.924 1.217 1.740
South Africa 1.371 3.016 3.146 3.253 2.089 2.196 1.083
South Korea  1.152 2.815 3.316 3.322 2.173 2.468 1.094
Spain 1.626 3.500 3.606 3.730 2.936 2.738 1.394
Turkey 1.158 2.601 2.882 2.893 1.646 1.385 1.141
UK 1.755 3.439 3.431 3.520 2.941 0.931 0.958
Ukraine 1.554 2.201 2.741 2.729 1.940 0.896 0.895
USA 3.184 3.887 3.748 3.953 3.647 1.089 1.249

Note: Extraction method: principal component analysis, rotation method: varimax with kaiser

normalization.
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Table 3.6: Eigenvalues (POST-Period)

Eigenvalue_1 Eigenvalue_2
Country - -
Eigenvalue CVE (%) Eigenvalue CVE (%)
Argentina 2.87 41.01% 1.279 59.28%
Australia 3.338 47.69% 1.127 63.79%
Brazil 2.843 40.62% 1.09 56.19%
Canada 3.457 49.39% 1.073 64.72%
China 3.194 45.63% 1.261 63.64%
France 3.253 46.48% 1.305 65.11%
3.058 43.69% 1.262 61.72%
Germany .
Eigenvalue_3 1.008 76.12%
India 3.531 50.45% 1.145 66.80%
. 2.738 39.12% 1.082 54.57%
Indonesia .
Eigenvalue_3 1.034 69.34%
ital 2.864 40.92% 1.317 59.73%
y Eigenvalue_3 1.016 74.24%
Japan 2.943 42.04% 1.165 58.68%
Mexico 2.72 38.86% 1.223 56.33%
. 2.704 38.62% 1.28 56.91%
Russia .
Eigenvalue_3 1.012 78.37%
. . 2.475 35.36% 1.137 51.61%
Saudi Arabia )
Eigenvalue_3 1.016 66.12%
South Africa 2.958 42.26% 1.196 59.35%
South Korea 2.81 40.15% 1.209 57.42%
Spain 3.147 44.96% 1.174 61.73%
Turkey 2.905 41.50% 1.324 60.42%
UK 3.584 51.19% 1.383 71.00%
Ukraine 2.481 35.44% 1.582 58.04%
USA 3.844 54.92% 1.379 74.62%

Note: CVE (cumulative variance explained in %), extraction method: principal
component analysis, rotation method: varimax with kaiser normalization.
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Table 3.7: Component Matrix (POST-Period)

Component Matrix_1

Country Media Media
Fake Infodemic Panic Sentiment War
coverage hype
Argentina 0.116 0.737 0.779 0.702 0.084  -0.531 -0.725
Australia 0.462 0.772 0.871 0.89 0.722  -0.006 -0.191
Brazil 0.039 0.6 0.73 0.644 0.102  -0.694 -0.753
Canada 0.115 0.58 0.606 0.694 0 -0.608 -0.841
China 0.288 0.81 0.896 0.944 0.514 -0.53 -0.302
France 0.731 0.612 0.608 0.655 0.755  -0.016 0.094
Germany 0.088 0.854 0.829 0.916 0.256  -0.014 -0.554
India -0.01 0.726 0.67 0.656 0.086  -0.745 -0.799
Indonesia 0.049 0.851 0.751 0.671 0.15 0.016 -0.726
Italy 0.073 0.841 0.792 0.888 0.337 0.012 -0.486
Japan 0.742 -0.719 0.719 -0.587 0.562  -0.119 0.168
Mexico 0.652 0.315 0.684 0.682 0.777 0.084 0.064
Russia 0.121 0.762 0.785 0.779 0.26 0.019 -0.687
Saudi Arabia  0.061 0.743 0.655 0.598 0.002  -0.016 -0.682
South Africa  0.452 0.79 0.864 0.893 0.56 0.057 -0.271
South Korea  -0.146 0.754 0.687 0.762 0.116  -0.464 -0.625
Spain -0.047 0.764 0.648 0.655 0.044  -0.443 -0.751
Turkey 0.733 0.307 0.667 0.697 0.781  -0.009 0.111
UK 0.734 0.639 0.753 0.728 0.769  -0.044 0.062
Ukraine 0.625 0.323 0.822 0.69 0.713 0.062 0.025
USA 0.77 0.66 0.721 0.634 0.86 -0.229 0.222

Note: Extraction method: principal component analysis, rotation method: varimax with kaiser

normalization.
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Table 3.8: Component Matrix (POST-Period)

Component Matrix_2

Country _ Media Media _ )
Fake Infodemic Panic  Sentiment War
coverage hype

Argentina 0.699 0.149 0.446 0.456 0.784 -0.074 0.376
Australia 0.03 -0.304 -0.315 -0.318 0.09 0.796 0.782
Brazil 0.727 0.248 0.466 0.419 0.759 0.081 0.038
Canada 0.666 0.475 0.679 0.635 0.811 -0.195 0.157
China 0.719 -0.016 0.05 0.097 0.57 -0.122 0.718
France -0.114 0.444 0.679 0.668 0 -0.711  -0.805
Germany 0.789 0.084 0.32 0.26 0.736 -0.151 0.364
(Comp Mtx 3) -0.094 0.094 -0.216 -0.112 0.005 0.923 0.515
India 0.737 0.475 0.584 0.611 0.764 0.022 0.021
Indonesia 0.763 0.065 0.443 0.399 0.74 0.121 0.09

(Comp Mtx 3) 0.105 -0.005 -0.099 -0.297 0.019 0.916 -0.321
Italy 0.818 0.031 0.298 0.265 0.674 -0.119 0.387
(Comp Mtx 3) -0.171 0.081 -0.301 -0.073 0.155 0.901 0.551
Japan 0.561 0.292 0.5 -0.013 0.45 0.706 0.685
Mexico -0.036 0.734 0.542 0.55 -0.16 -0.584  -0.605
Russia 0.741 0.15 0.418 0.302 0.73 -0.008 0.504
(Comp Mtx 3)  0.004 0.108 0.043 -0.111 -0.021 0.992 0.044
Saudi Arabia  0.689 0.126 0.553 0.549 0.798 0.075 0.237
(Comp Mtx 3) 0.101 -0.092 -0.133 -0.128 -0.002 0.956 -0.24
South Africa 0.227 -0.288 -0.287 0.047 -0.117 0.775 0.748
South Korea 0.755 0.221 0.544 0.53 0.718 0.075 0.198
Spain 0.733 0.381 0.629 0.643 0.772 -0.012 0.186
Turkey -0.07 0.805 0.563 0.478 -0.041 -0.463  -0.794
UK 0.152 -0.607 -0.53 -0.606 0.011 0.746 0.854
Ukraine 0.088 -0.73 -0.079 -0.353 -0.008 0.677 0.88

USA -0.013 0.503 0.616 0.721 0.025 -0.727  -0.867

Note: Extraction method: principal component analysis, rotation method: varimax with kaiser

normalization.
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Table 3.9: Component Weight (POST-Period)

Weight
Country Media Media
Fake Infodemic Panic Sentiment War
coverage hype

Argentina 1.227 2.306 2.806 2.598 1.244 1.619 2.562
Australia 1.576 2.920 3.262 3.329 2.511 0.917 1.519
Brazil 0.903 1.976 2.583 2.288 1.117 2.061 2.182
Canada 1.112 2.515 2.824 3.081 0.870 2.311 3.076
China 1.827 2.607 2.925 3.137 2.360 1.847 1.870
France 2.527 2.570 2.864 3.002 2.456 0.980 1.356
Germany 1.360 2.812 3.157 3.242 1.717 1.164 2.673
India 0.879 3.107 3.034 3.016 1.178 2.656 2.845
Indonesia 1.068 2.406 2.638 2.576 1.231 1.122 2.417
Italy 1.460 2.532 2.967 2.966 2.010 1.107 2.461
Japan 2.837 2.456 2.699 1.743 2.178 1.173 1.292
Mexico 1.817 1.754 2.523 2.528 2.309 0.943 0.914
Russia 1.276 2.252 2.658 2.493 1.637 0.062 2.503
Saudi Arabia 1.037 2.076 2.385 2234 0914 1.096 2.201
South Africa  1.609 2.681 2.899 2.698 1.796 1.096 1.696
South Korea  1.323 2.386 2.588 2.782 1.194 1.395 1.996
Spain 1.008 2.852 2.778 2.816 1.045 1.408 2.582
Turkey 2.222 1.958 2.683 2.658 2.323 0.639 1.374
UK 2.841 3.130 3.432 3.447 2.771 1.189 1.403
Ukraine 1.690 1.956 2.164 2.270 1.782 1.225 1.454
USA 2.978 3.231 3.621 3.431 3.340 1.883 2.049

Note: Extraction method: principal component analysis, rotation method: varimax with

kaiser normalization.
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Figure 3.1: Fear dynamics of countries (PRE-period)
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3.3 Descriptive statistics

The descriptive statistics of PRE and POST fear indexes are shown in Table 3.10 and
Table 3.11. The mean fear is positive in both periods and is comparatively higher
(lower) in the PRE (POST) sample period. Additionally, In the PRE sample period, the
highest (lowest) mean fear has been observed in South Korea (Ukraine). Similarly, In
the POST sample period, the highest (lowest) mean fear has been observed in India
(Turkey). The variability in the fear indices was higher in the PRE sample period. The
PRE sample's standard deviation ranges from a minimum of 0.101 (South Korea) to a
maximum of 0.137 (United Kingdom). Likewise, the standard deviation in the POST
period ranges from a minimum of 0.079 (Ukraine) to a maximum of 0.113 (USA).
Finally, the ADF test has been conducted to check the stationarity in the PRE and POST
sample fear index; the test results are reported in Table 3.10 and Table 3.11. All the
series are stationary; hence, the series can be used further to estimate the time-varying

parameter—vector autoregression (TVP-VAR) model.

After developing the new index, our next goal is to assess the index efficiency by
verifying the below hypothesis (Ho1). Ho1: fear sentiment connectedness index (FSCI)

is informative of stock market dynamics.

The estimation of the TVP-VAR model requires daily changes in the fear index of
respective countries. It has been calculated by subtracting the previous fear index value

from today’s value. We calculated this using below formula:

AFear Index; = Fear Index;y — Fear Index; 4
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Table 3.10: Descriptive statistics summary (PRE-Period)

Country Minimum Maximum Mean Median Std Deviation ADF Test
Argentina 0.134 0.730 0.447  0.457 0.117 -3.929***
Australia 0.072 0.778 0.447 0.448 0.120 -4.344***
Brazil 0.092 0.755 0.457 0.490 0.129 -3.486**
Canada 0.049 0.756 0.452  0.457 0.124 -4.234%**
China 0.105 0.820 0471 0.482 0.104 -5.860***
France 0.050 0.819 0.473 0.488 0.136 -4.214%**
Germany 0.048 0.751 0.465 0.483 0.124 -3.861***
India 0.090 0.715 0.451 0.467 0.118 -3.659**
Indonesia 0.046 0.707 0.439 0.448 0.116 -4.375%**
Italy 0.098 0.782 0.433 0.448 0.123 -3.782**
Japan 0.047 0.701 0.458 0.473 0.117 -5.042***
Mexico 0.072 0.781 0.446  0.467 0.127 -3.628**
Russia 0.073 0.789 0.445  0.457 0.118 -4.049***
Saudi Arabia 0.060 0.771 0421 0.424 0.131 -4 374***
South Africa 0.103 0.726 0.468  0.487 0.120 -3.434**
South Korea 0.131 0.745 0.478 0.490 0.101 -5.124***
Spain 0.112 0.746 0.439 0.447 0.121 -3.626**
Turkey 0.064 0.711 0.376  0.383 0.119 -3.519**
UK 0.038 0.800 0.474  0.508 0.137 -4.092***
Ukraine 0.047 0.696 0.355 0.356 0.131 -3.868***
USA 0.037 0.850 0.473 0.484 0.135 -3.979***

Note - ADF test (augmented dickey fuller) is used for the stationarity test. Level of

significance ***, ** and * denotes significance at 1%, 5% and 10% levels.
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Table 3.11: Descriptive statistics summary (POST-Period)

Country Minimum  Maximum Mean Median Std Deviation ADF Test
Argentina 0.104 0.645 0.298 0.290 0.083 -6.783***
Australia 0.089 0.672 0.307 0.310 0.091 -6.854***
Brazil 0.122 0.649 0.325 0.317 0.081 -6.555***
Canada 0.141 0.646 0.330 0.332 0.087 -5.795%**
China 0.122 0.650 0.368 0.380 0.101 -4.021***
France 0.087 0.672 0.275 0.272 0.095 -6.842***
Germany 0.119 0.645 0.331 0.336 0.097 -5.347***
India 0.171 0.676 0.398 0.396 0.093 -6.239***
Indonesia 0.087 0.606 0.293 0.293 0.086 -5.644***
Italy 0.122 0.643 0.299 0.294 0.092 -5.475%**
Japan 0.156 0.673 0.380 0.383 0.096 -5.694***
Mexico 0.072 0.660 0.265 0.259 0.089 -5.336***
Russia 0.095 0.749 0.377 0.380 0.099 -5.880***
Saudi Arabia 0.072 0.661 0.297 0.295 0.093 -6.371***
South Africa 0.084 0.670 0.311 0.313 0.108 -5.549%***
South Korea 0.115 0.686 0.344 0.342 0.099 -5.199***
Spain 0.099 0.687 0.292 0.283 0.085 -6.027***
Turkey 0.060 0.684 0.227 0.214 0.090 -7.607***
UK 0.092 0.633 0.294 0.287 0.103 -6.059***
Ukraine 0.172 0.665 0.360 0.358 0.079 -5.823***
USA 0.138 0.793 0.340 0.330 0.113 -4.905%**

Note - ADF test (augmented dickey fuller) is used for the stationarity test. Level of significance

*** **and * denotes significance at 1%, 5% and 10% levels.
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3.4 Research methodology
3.4.1 Connectedness approach

The connectedness approach based on the TVP-VAR model has been used to
investigate the dynamic of fear connectedness among G21 countries. This methodology
was initially developed by Diebold and Yilmaz (2012, 2014) and later improved by
Antonakakis et al. (2020). It overcomes the shortcomings of Diebold and Yilmaz (2014)
in multiple ways: (a) no requirement of rolling window size, (b) no loss of observation,
(c) ability to analyse low-frequency data and (d) immune to outliers. Hence, using
Antonakakis et al. (2020) over Diebold and Yilmaz (2014) will be appropriate. A TVP-
VAR model with lag order 1 has been utilised in accordance with the Bayesian

information criteria (Rao et al., 2022). The model can be presented as follows.
Zt = PeZe-q + Uy u;~N(0,S;) ------------ (1)
vec (Be) = vec(B-1) + v TR (1)) % Y — @)

Where z, and z,_, and u, are the Nx1 endogenous variable at time t, 8, and S, are the
NxN time-varying coefficient matrix, while u,~ (0,S;) and v,~(0, R;) are the Nx1
error term vectors. Further, we employed H-step ahead (scaled) generalised forecast
error variance decomposition (GFEVD) as introduced and endorsed by Koop et al.
(1996) and Pesaran and Shin (1998). Since the estimate of sectoral connectedness needs
the transformation of the TVP-VAR model to the TVP-VMA model, The Wold

representation theorem has been used for this purpose (equation 3).

Wold representation theorem: z, = ¥*_| B;;z, 4 +u, = R T (3)
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In addition, Koop et al. (1996) and Pesaran and Shin (1998) H-step ahead (scaled)
generalised forecast error variance decomposition (GFEVD) has been utilised. GFEVD
can be calculated using equation 4.

St Hz_ll(zlfAtstlj)2

g (H) = e (4)
it ijl SN 1 AsealL)

here H, S;; Stands for forecast horizon and standard deviation of the error term. [; is the
N x1 selection vector, equal to 1 at a jth position and 0 otherwise. The normalization
of GFEVD is essential since, in each row, the sum of the variance decomposition matrix
is not equal to 1. Scaled GFEVD (([)l:’;.'t(H)) is obtained by dividing unscaled GFEVD
(¢ .(H)) by the row sum of the H-step ahead matrix. Scaled GFEVD (/] .(H))
represent the influence variable j has on variable i in terms of its forecast error variance

share. It is also defined as pairwise directional connectedness form j to i. The Scaled

GFEVD can be computed by the below equation.

~ o7 (H)
I(H) =—=—— e (5)

ijt k
z,-=1¢3.t(’”
The ability of the approach to measure total as well as directional connectedness among
variables of interest. Motivate us to utilize different connectedness measures. For
instance, the fear sentiment connectedness index (FSCI) illustrates the average impact
a sentiment shock in a country i has on all other countries j. It can be calculated as

follows-

N 39
Zi j=1,i% i (H)
J=1L1F] X

FSCI=CJ(H) = =%
Zi,j=1¢§_t(ﬂ)
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Similarly, the total directional connectedness to (T'0;) others (C;‘L M(H)), represents the
impact of fear sentiment in the country i has on all other countries j. It can be calculated

as follows-

ZN b
I (H)
j=1,i%j Pjie

TO;=C?,. . (H) == -
> Fe
i,j=1 ’

i-j,t

g 11| [ — )

The total directional connectedness from (FROM;), others represent the impact of fear

sentiment in all other countries j have on country i. It can be calculated as follows-

N pe’)
2 (H
zi=1,i¢i Pijett v

FROM; = C? . (H) ==
> @7 ()
i,j=1 ’

i—j,t

NET; (C{,) is the net influence on the country i, and can be computed as the net

difference between T0; and FROM; connectedness. Here, NET; > 0O represents the fear
influence country i has on all other series is greater than the influence all others have

on series i. It can be calculated as follows-

NET; = €&, = CZ,, (H) = CL; (H) -rememmemmemmeemeeee: ©)

i—j,t

The net pairwise directional connectedness (NPDC;;) measures bilateral
connectedness. If NPDC;; > 0, it indicates country i has a larger impact on country j

than country j has on country i. It can be calculated as follows-

NPDCyje = 9 (H) = @, (H)  -wemeemmmmmmmmeeees (10)
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3.4.2 Hedging strategies

We have followed Engle (2002) and utilised DCC-GARCH to estimate the hedge ratio
(B) and optimal portfolio weights (w). This model allows us to estimate the conditional
variance and covariance essential in implementing portfolio hedging strategies. The
below expressions have been used to estimate the hedge ratio between countries' fear

indices and the SP500. Here h;; . and h;; . are the conditional covariance and variance

between the indices.

hij,
Bije =2 e (11)

hiie

Similarly, portfolio weight w;; , has been measured using equations 12 and 13.

Rii =R :
Wji,t — it ij,t (12)

Such that

0, if wie <0
Wiie =4 Wiir 0 S wjp <1 cmmmmees (13)
1, if Wji,t >0
The effectiveness of the portfolio hedging and allocation strategies can be measured

using equation (14).

HE = hunhedged_hhedged (14)
hunhedged
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3.4.3 Regression model

The causal relationship between the proposed fear sentiment connectedness index
(FSCI) and stock market index (SMI) has been explored using the following regression

equation.

SMI, = Bo + By (FSCI, + P Co+ € womememmemenees (15)

Here, SM 1, represents the stock market index (SP500). FSCI, represents the total fear
sentiment connectedness index, C; is the matrix of control variables (S&P Bond Index,

Crude Oil (West Texas Intermediate (WTI)) and Gold Price), and & is the error.
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Chapter 4

Empirical Result

4.1 Fear sentiment connectedness index

The fear sentiment connectedness index (FSCI) has been estimated by equation (6).
Figures 4.1 and 4.2 below show the FSCI for the PRE and POST sample period. A rise
in average FSCI indicates a growing fear among the countries. Similarly, a decline in
average FSCI indicates a reduction in fear. In both the PRE and POST sample periods,
the FSCI changes significantly over time. The average fear sentiment connectedness in

the POST sample period is comparatively higher than in the PRE sample period.

In both periods, the average fear sentiment connectedness among the countries
increased significantly, meaning that the FSCI successfully anticipated the events and
captured investors' sentiment. For example, the emergence of COVID-19 in late 2019
significantly increased global uncertainty, as evident in Figure 4.1. Though
governments worldwide took various measures to reduce the spread post-February
2020 (Figure 4.1), but the emergence of new variants of COVID-19 (Alpha, Beta &
Gamma in Nov-Dec 2020 and Delta in July 2021) reduced the effectiveness of these
measures and greatly contributed to the uncertainty in PRE (2020-2021) sampled
period?®®. Similarly, in the POST sampled period, besides COVID-19, the amassment of
Russian troops and military exercises by Russia along the Ukrainian border in late 2021
contributed to the global uncertainty, reflected in Figure 4.2. However, Russia's
continued denial of any possible military action in Ukraine reduced the fear sentiment.

But in February 2022, unexpected Russian military action against Ukraine resulted in

16 https://www.who.int/news-room/feature-stories/detail/one-year-since-the-emergence-of-omicron
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increased global fear and uncertainty, reflected in Figure 4.2. This rise in fear hurts the
financial markets. Our result can be verified with the findings of Boungou & Yatié

(2022), Lo et al. (2022) and Martins et al. (2023).

 FSCI
a3
mm Cutbreak
announcement
Mg, FSCI
85 e

4] o ,:r FrI
"Ea‘??a‘?éa&'é’a&é’a%éo ﬂe_?gﬂ&;,ﬂoéa é‘a z;,; Qi ﬂ-; 06 '3‘6 0& 09.9;%;*’*9;39;

Figure 4.1: PRE FSCI connectedness
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e B ]

Figure 4.2: POST FSCI connectedness
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European countries have heavy trade dependence (including food and non-food items)
on both countries in conflict (Maurya et al., 2023). Ukraine's alignment towards NATO
countries and NATO's support for Ukraine may result in the extension of this war to
other NATO countries. This kind of speculation further increases the negative
sentiments at large, which is visible in a sudden spike in FSCI among the countries.
Though initially, the fear sentiment increased following the invasion, after some time,
it started reducing. Everyone expected this war to be limited to the border region
(Donetsk Oblast). Following the invasion, the immediate support from the NATO
countries (Specifically USA) contributed to investor fear. Investors look skeptical and
cautious, visible in increased fear after June 2022. The results are in line with the work
of Abakah et al. (2024), Y. Fang & Shao (2022), Gaio et al. (2022), Hassan et al. (2022),
Lo et al. (2022), Shen & Hong (2023) and X.-Y. Zhou et al. (2023). At this point, it
would be interesting to know which country contributes to the fear sentiment and which
is driven by it. Tables 4.1 and 4.2 below summaries the countries' TO, FROM and NET

fear sentiment connectedness.

67



1582910} peaye dais 0T
pue (D19) T 48p40 Jo Yyibus| Ba] yum [apow uoissalbaloine 10199A Jalaweled BulAieA awi e uo paseq ate suollsodwodap aduelie A 810N

g 14 T LT LT 14 1) 14 0T 0T 9 1dN
vee-  1€L L8'TT- G8'.L L8'ST LSS v.0T ve'T €6'G- AV 10°8- 13N
9/'06 TE€L0T €188 68,01 L8'STT /S'S0T ¥.'0TT ¥E€T0T LO'V6 866 66'T6 umQ-au|
oT'6vr €C'SL cvle 899 19'G8 LEV.  CE'T8 Ga'65  6T'TS €T'8g €8°€t ol
clLe ve'e 177 v19 9L'v 8v'v 4] g vS'¢ 16°¢€ LS'T VSN
S0'T €T LS0 880 0T TT 8’1 ¢'¢ 9e'T 190 1271 aurenn
16T G2'S 80T va'L 8¢9 G99 69, LC€ 68°€ 86°€ A AN
9.7 8'¢ 9.7 89T ge'e 99°¢ 18'7T 96'T 60T 1 Z Aexjany
L6'T 6€9 €0t 14:0% ¢L'S 9Y cee 14A%4 v6°¢C 9g¢ G'¢ ureds

v STA% 60 8 69°€ c0'e 89'9 G8'¢ Ge'¢ €9t es'T ©al0M Yinos
A /8T L'T 14A% S{ORS 6T'¢C ge'¢ €ee 1¢°¢ 19°¢ 9.7 eILIIY YINos
6.7 85°¢C 4 €T LS°¢C ST 8¢'¢ LLC 9T'¢ 8'¢ €Lt eigeJy Ipnes
6€'¢C 14 €0'T L0'S 16°S c0'e 9 JASRS 79T 144 60'T eIssny
1T°¢ e8¢ 160 L9°€ 140 6'T 6C°€ T¢ LY €97 8y'¢ 02IX3IN|
91Ty 86°€ <60 v'e 8v'9 9¢'S 8y'e 9 60T 16°¢C 880 ueder
G6'Cc 80¢CE 60T 8¢ 89 'L 60'S 60°€ Z8'¢ 8LT 4 Aey
7T GE'T T.09 G¢'¢ ¢ 61'T LL'¢C 6T 61’7 6V 6'T eIssuopu|]
80°¢ ge 18T LT'TE 60°S Ge'e 6v'S L2¢ 8T'Y 89°€ AN eipuj
Sv'y 144 6T'T 8LV 9¢'0¢ 66'S €8'v GL'E 6v'¢C v9'€e €L'T Auewso
96'€ 99, GT'T 89°€ LS9 1€ 69'S e v6°¢C 8L'€ 16T aouel
e LSV ceT Gg'q 'S 80'S cv'6e 26'¢ LTV v8'¢ 10T eulyd
4] € 8E'T 14 LSV 14A% TL¢ 8'1v €L'T L9°€ ve'T epeue)d
€0t L'E ve'1 8¢€'q ¢S'e VL€ 19 197 88'¢cy 1€°¢ A4 [1zeag
GL'¢ v1'¢ g9'¢ 8ey €9'e 16°€ Te'e 89°¢c YA 89Ty 99'T eljeaIsny
G6°0 9y LS'T 79T 89'¢ T0°€ L'T L'T 6'¢ Eve 91'89 eunuabay
ueder Apell  eissuopu] eipul AuewldeS dJueldd4 RUIYD epeue) |izedg eljeJisny  eunuabiy Anunod

(polaad-3Hd) SSaUPa1aUL0T JUBLWIUAS Jed) 101SaAU| T'f a|geL

68



"1Se2310) peaye

dais 0T pue (D19) T J9pJo Jo yibus| Baj yum [spow uoissalhialolne 1010aA Jaraweled BulAreA awil e Uo paseq aJe suoisodwodap aduelieA 810N

. . 67T 4 0¢ 8 8 1T g 4 6 € 1dN
8¢'96/01°6S . .
LS'TC (86~ L99¢ 99'G-  6C'L- 99'T- ¢0'6- LTVT- 98'¢- 8T°0T- 13N
IDL/1019  /ST¢T  8T06 L99¢T +vEV6 TL'C6 7€'86 86'06 €8'G8 7196  ¢8'68 UMQou|
€6'T8TT LT'e6  GZ'LT ¢9T0T TLvE 9€'¢CS S'vS 14 WAS g€eve GL9G  GE'LE oL
9TL ¥'8¢ €60 ¢6'8 89T 19°€ 60°€ ¢ce €01 40| 16°¢C vsn
L0°LC 9T'¢ €6'¢L 69T 880 €07 1 vE'T L60 T¢e LCT auren n
S6'v.L vv'8 190 G0'G¢ €Tt 17 98¢ 44 €80 €LE GL'T AN
LE OV T19°¢C G8'0 L2¢C €965 68T 69T a7 GC'T 6S°¢ ST Aexan]
G9'69 €ET's 180 99 v9'T  GEOV LT¢C 197 €07 L'T A4 ureds
97'9% 9v L0 LV'E 99'T TLT v8'EY STAY4 8r'1 96'T L'T B340 Yinos
GG'9v LO'E 880 99y ¢s'T €97 16°¢C SY'eS ¥8'0 6E'T T9'T eIV YyInos
G'8¢ 66'T 16°0 8T 6L'T T (A 7T Q19 6¢'¢ TZ'T  elqedy Ipnes
19°09 ¢6'9 G8'T 1€'G YA €q'T L0¢C LCT 47" 6€'6€ LT eIssnNy
(WA 6'¢ 911 16'C 90°'¢ G8'¢c Ev'e L60 vl 98'T Y74 02IX3N
¥'8G 85t GS'0 A A4 8E'¢ 9%’y 6T'¢C ve'T 6L¢C LCT ueder
¢6',.9 14907 8L°0 899 v'e IS > €T 8T'T 19°€ v'e Arell
62'6€ A4 850 65°C €€ 9g'T 9C'1T ¢'¢ 99'T 29T T rISauopu|
€L'89 .89 S0 668 6C'T €0y GE'v G6'C 690 9C'v ev'e elpu|
v.'69 ve'S 190 60°L 66T 0y €9¢ [AN4 a7 LSV 291 Auews
889 vE'S LL'0 80'8 T 9L'¢ €5'¢ €q'1 180 9¢ eeT aouea
850 S0'8 60 96'8 71T 98'T g 79T L60 65V A4 euIlyD
¢'8S 89'9 S9'T [AN% S9'T 8LT 14°K4 A4 6T v1'e /18T epeue)
TAWAS] e LL'0 96'G 9T'1 88'¢ 89¢ 6’1 GC1 6T eTy l1zeag
¢e8g L9'S ¢L0 LSS 88T 9T'¢ 6T'€ 6S°C 9.7 c0¢ 8¢'T eljesisny
8’1y G¢'¢ T.°0 €8¢ 89'T T10°€ 6.7 9¢'¢ T0'T 860 €ece eunuabay
NOY VSN aurenn  MN  ASqunl ureds esu0M YINOS eI YINOS BIgedy IpnesS  eissny  0JIXSIA A1nuno)

(polaad-3¥Hd) SSaUPa1dBUL0D JUBLUIUSS Jed) 101SaAU| T'f a|ge.L

69



1582910} peaye dais 0T
pue (D19) T 48p40 Jo Yyibus| Ba] yim [apow uoissalbaloine 10199A Jalaweled BulAieA awi e uo paseq ate suoilsodwodap aduelie A 810N

1 14 € 1 6T A" A o1 L 9 8 1dN
Iy’ 899 L89T- A% 69°€¢ 6E€E TT°¢ rAad) oT'v- 61T v0'v- 13N
TV'TIT 89907 €T'€E8 crvoT 69°€CT 6€€0T TT¢0T <CvvTIT ¥8'G6 188 96°G6 umQau|
1806 A% L8y €08 89°G0T 9G6'6. 96'6. €L¢C6 0L €809 6v7'0L ol

60°G 6G°¢ 81T ey 89 897 LTV L6°L 91T 17 LL'T vsn
G8'€ TL'E 16°¢ €1’¢e Lv'Y ¥9°€ 'S G8'¢ A4 VLT 8¢ aurenin
9E'v 90'9 L6'T 18°G 89 140% €0'g GGg'g vi'¢ TT°€ 11°¢ AN

L'E 9c'v 96’7 1{0N% LS 86°¢C 6G°¢ 9L'G 90°¢ T0°€ T°¢ Aexjany

LOE ¥8'9 ¢0€ 474> 8LV 18 v'¢ LCY €1’¢ TO€ qT'¢ ureds
98 vee T¢ 9v TS Qo'¢ vy 86'G 197 (AR JAH) B340 Ylnos
9L Q9'¢ ¢ce ov'e 60 8¢ LTE 14°R% GT'¢ 86°¢ 80°¢ eIV YInos
9¢'€ v6°¢ JAOR 8T'¢ (A 6C'Y r'e 6E'Y 1¢¢ 9T XA eiqeJdy 1pnes
AR LL'E 60°¢ 89°¢ LY LTE 69'G 6E€C LEC 9G'1T v'e eIssny
9Ly 9¢'¢ 8T°¢ (A 66°¢ 89°¢ GG'€ 8E'Y 67T 96°¢ 88'T 02IX3N
9'0¢ LT'E €6°¢ ¥8'G 6€°S €8y €99 6G°G 1¢T (AR 9T'T ueder
4R 6C°€¢ 98'1T 86¢ G89 qT's v0'v G6°€ 90°G 9¢ LTS Aey
v GC'€ 7% €6°¢ iy €8T 9¢ ¢9¢ 68°¢C ev'e 6'C eISauUOopuU|
619 68°€ ¢l AN L4 .89 e L'y (AN A4 L9V A4 elpu|
g6’y 16°G Ge¢ ar'g 08T 9 ey 919 9c’t | YA 9Z'¢t Auewso
A/ Qg aT'T €8¢ 86°. €8'¢¢ G1T'g LL'Y G8'¢ 8¢ 98¢ aouelH
89 A7 16°¢ QoY (AR €8y G1°¢c ov'e 89°¢ ¢Le 19¢C euiyD
19°G €G'e 8T oY GE9 AN 8C'€ 69'T¢ ¢ Qo' e epeue)d
8T QLS A4 €¢ 8r'v L9°€ ¢Le T9°€ ev'ac T6'T Tv'ac |izeag
LV'S 6°¢ Ve ar'g ¥0'S G6°€ T€€ 8T'S 8L'T LC'LC 8.1 eljeJisny
LL'T L8°G A4 8¢'¢ 8r'v Q9't L¢C 9t 9€°'Gc 16°T YA T4 eunuabay
ueder Ajel]  eissuopu] eIpu] Auewlss 8duedd BUIYD epeur) [izedg eljedisny  eunusbiy A1uno)d

(polaad-1S0Od) SSaUPa1IauL09 JUSLIUSS Jed) 101SaAU] :Z'f a|gel

70



"1SB0310J praye

de1s 0T pue (D19) T J8pJ0 Jo Yibus| Ba] yum [apow uolssalbaloine 1019aA Jaaweled BulAteA swiy e uo paseq ase suonisodwodsp aduelieA 810N

) ) 0¢ 8 8T 1 T TT g T [4) 4 1dN
YTv.LIv8 LL
Qy'ce /8'G- YT'8T €T¢l- 6V.T- €q'T ¥8'8- 69°0¢- 8T'¢ vv'81- 13N
101 . . . . . . . . . .

1919 Gy'¢cel  €Tve VvI'8TT /8'/8 TG'Z8 €4q'T0T 9T'T6 T€'6.L 8T¢0T 9918 UMO"2U|
/8946491 V6'€TT  TE€'89 ¥8'86 JASWAS 90°0S 28'LL 709 vy 68'8. 697 oL
67’18 TG9'8T (AR 89'8 147A% (A4 99y 6°¢C ¢6'T LL'Y 144 VSN
6TV, 74 T18°G¢ Tv Y4 8T 79°¢ 12T /8T 8691 69T auren
L'08 GE'6 €0t €67 9T'v G8'¢ 0y 8¢ 1A oGy 19T AN
.69 699 €Te 709 €0¢€ v.'¢c (AR LEC T.°¢C 14 9¢'T Aaxjany
¥5°/9 G6'¢€ 1T°¢ 129 L0°€ 9¥'¢ce 16'T ¢8'¢ 9T [AAr4 6C'€ ureds
629/ AR Y4 G0'S ¥5°¢ 69T TL'€C TLE 8¢ 18°¢ 69°¢ B340 Ylnos
7269 174 971 18°€ €L'¢ e €T’sg 9/,°0€ ¢ A} AN eil}Vv yinos
€6'T9 TT°S 8¢ GqT’¢ €L¢ QLT [ 1.°¢ L0'8¢ GE'v €8¢ eigely 1pnes
TL9. 89/ V8 vT 79°G Ve 4 89°¢ 6C'T (A4 62°€C 2971 eIssNy
7€'G9 g qT'¢ 70°€ 8v'T 76°€ (A% 16'G 6v'¢ 80°¢ 99'v¢ 02IXaN
7’6l 979 Ve ¢Ly 11l°¢C 6T°¢ 66/ 14A% LT €e'e TL¢ ueder
1.9/ TL'V aT'e Gl.'S 1472 €9'v 80°¢€ 28'¢ 9,7 T9'€ JASH) Are1l
999 l9°€ QL€ (AR 18T 18°¢ VL€ 90 ¢6'¢ 6€'€ €8¢ eIssuopu|
88'G. €99 T0°¢ 769 vZ'e A4 19V 6'¢ 1T°¢ 19°¢C Gl'¢ eipuj
86'T8 ¢'L 90°€ 829 ¢8'€ yAS4 vy q9'¢ 89T ¢8'€ 78T Auew.sn)
LT9. 129 T16°¢C 68t [A N4 e 8¢ L0°€ 6L¢C 16'¢C 6T ?Jue.l4
88,/ 199 9T'S 8T9 90°¢ 9.7 6EYV €9°¢ L0¢C 709 ev'e euiyD
1€'8L 6 T¢ 9¢€'9 YR 4 6T'G 67'€ (AN Ggg'¢ €lL'e epeue)d
YASR A G6°¢ LEC Gl'¢ 6L'T LT 16'T €8T 19T v.'¢ V1T l1zeag
€L¢lL 9 €6'T G0'v 16°¢C 8€¢ 9T'g ¥Z'S 197 18T €g9’¢e eljeaisny
eqv. 96°¢ 1474 L¢C 28T €L'T 6'T LT 97 11°¢C AN eunusbiay

NOY4 VSN  aulenn  MN  Aunl  ureds  ©au0M YINOS LIV YINOS  BIgedy IpneS  eIssny  0JIX3IA Anunod

(poluad-1SOd) $$aUpPa12aUL09 JUSLLIUSS 4Ba) 101SAAU| (2’ 3|ge.L

71



4.1.1 TO sentiment connectedness

The TO connectedness for the PRE and POST period has been calculated using
equation (7) and presented in Tables 4.1 and 4.2. Each column represents the
contribution of the country's fear sentiment (fear index) to (TO) the forecast error
variance (FEV) of the other countries' fear. For example, in PRE sample period,
Argentina transmits 1.66%, 2.32%, 1.34%, 1.01%, 1.97%, 1.73%, 1.12%, 1.9%, 2.49%,
0.88%, 2.48%, 1.09%, 1.73%, 1.76%, 1.53%, 2.5%, 2%, 1.47%, 1.27% and 1.57% of
fear sentiment shock to Australia, Brazil, Canada, China, France, Germany, India,
Indonesia, Italy, Japan, Mexico, Russia, South Africa, Saudi Arabia, South Korea,

Spain, Turkey, United Kingdom, Ukraine, USA.

Likewise, in the POST sample period, Argentina transmits 1.78%, 25.41%, 2.42%,
2.67%, 2.86%, 3.26%, 2.12%, 2.9%, 5.17%, 1.16%, 1.88%, 2.4%, 2.23%, 2.08%,
1.57%, 2.15%, 2.1%, 2.11%, 2.48%, and 1.77% of fear sentiment shock to Australia,
Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Mexico,
Russia, South Africa, Saudi Arabia, South Korea, Spain, Turkey, United Kingdom,
Ukraine, USA. The dynamics of TO connectedness of countries for PRE and POST

sample periods are presented in Figure 4.3 and Figure 4.4.
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Figure 4.4: TO fear sentiment connectedness (POST sample period)
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4.1.2 FROM sentiment connectedness

FROM connectedness for PRE and POST sample periods has been calculated using
equation (8) and presented in Tables 4.1 and 4.2. Each row represents the contribution
of fear sentiment by (FROM) other countries to the individual country fear sentiment
FEV. For example, in the PRE sample period, USA received 1.57%, 3.91%, 2.54%,
5%, 7.12%, 4.48%, 4.76%, 6.14%, 1.11%, 3.34%, 2.72%, 2.51%, 5.02%, 1.03%,
2.22%, 3.09%, 3.61%, 1.58%, 8.92% and 0.93% of its fear sentiment shock from
Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia, Italy,
Japan, Mexico, Russia, South Africa, Saudi Arabia, South Korea, Spain, Turkey,
United Kingdom, and Ukraine. Likewise, in POST sample period, USA receives
1.77%, 4.11%, 1.76%, 7.97%, 4.17%, 4.68%, 6.82%, 4.43%, 1.8%, 3.59%, 5.09%,
2.34%, 4.77%, 1.92%, 2.94%, 4.66%, 2.12%, 4.44%, 8.58%, and 3.52% of its fear
sentiment shock from Argentina, Australia, Brazil, Canada, China, France, Germany,
India, Indonesia, Italy, Japan, Mexico, Russia, South Africa, Saudi Arabia, South
Korea, Spain, Turkey, United Kingdom, and Ukraine. The dynamics of FROM
connectedness of countries for PRE and POST sample periods are presented in Figure

4.5 and Figure 4.6.

The analysis further revealed that in the PRE sample period, the net fear contribution
by each country to (TO) the rest of other countries was in the range of 17.25% (Ukraine)
to 101.62% (United Kingdom). Similarly, in the POST sample period, the TO
connectedness ranges from 41.24% (Saudi Arabia) to 113.94% (USA). Additionally, in
the PRE sample period, the net fear sentiment received by each country from (FROM)
all other countries was in the range of 27.07% (Ukraine) to 74.95% (UK). Likewise, in
the POST sample period, the FROM connectedness ranges from 61.93% (Saudi Arabia)
to 81.98% (Germany). The diagonal element in Tables 4.1 and 4.2 is the intra-country
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fear sentiment connectedness. In the PRE sample period, Ukraine (72.93%) is most
affected by its own fear, while in the POST sample period, Saudi Arabia (38.07%) is
highly affected by its own fear. Similarly, in the PRE sample period, the United
Kingdom (25.5%) is least affected by its own fear; in the POST sample period,

Germany (18.02%) is least affected by its own fear.
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4.1.3 NET fear sentiment connectedness

NET fear sentiment connectedness (NET connectedness) is the difference between
FROM and TO connectedness. The NET connectedness can be calculated using
equation (9). This measure provides an opportunity to identify the countries that are
NET transmitters or receivers of the fear sentiment. The results can be presented in two
ways. First, it helps us to identify each country's role throughout the sample period,
considering other countries simultaneously. Second, NET connectedness results can
also help us to understand NET pairwise directional fear sentiment connectedness
among countries. The NET connectedness for each country in the PRE and POST
sample period are shown in Tables 4.1 and 4.2. and presented in Figures 4.7 and 4.8.
The positive (negative) value of countries’ NET connectedness in both sample periods
indicates the NET transmitter (receiver) of fear sentiment. In the PRE sample period,
the NET fear-transmitting countries were the United Kingdom, USA, Germany, China,
India, Italy, France, and Canada (in order of highest to lowest transmitter), while Saudi
Arabia, Indonesia, Mexico, Ukraine, Japan, South Africa, Argentina, Spain, Brazil,
Turkey, Russia, South Korea, and Australia were the NET receivers of fear (in order of
highest to lowest receiver). In the PRE sample period, United Kingdom (Saudi Arabia)
was the highest NET transmitter (receiver) of the fear; perhaps this is due to the high
death rates per million caused by the COVID-19 pandemic. The contagion effect of
panic and fear in the major developed economies spread to other developing economies
(Lyocsa et al., 2020). Countries' financial and economic interconnectedness is primarily
responsible for the transmission of fear (Ito, 2020; W. Li et al., 2022; Raddant & Kenett,
2021). Similarly, in the POST sample period, the USA, Germany, United Kingdom,
Canada, Japan, Italy, India, France, Russia, China, and South Korea are the NET

transmitters of fear to other countries (in order of highest to lowest transmitters), while
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Saudi Arabia, Mexico, Spain, Indonesia, Turkey, Australia, South Africa, Ukraine,
Brazil, and Argentia are the NET receivers of fear (in order of highest to lowest
receivers). In the POST sample period, the NET dynamic has been driven by COVID-
19, the Russian invasion of Ukraine, geographical proximity, political alignments and
economic connectedness with conflicting countries. Umar et al. (2022) examined the
impact of this conflict on European stock markets and global commodity markets. The
result is similar to ours; authors have indicated that this ongoing conflict has increased
the financial market's connectedness. In addition, our findings also confirm Umar et al.
(2022), i.e. the transmission of fear shock is from developed to developing economies.
Germany is a NATO member and heavily depends on Russia for its energy needs. The
invasion of Ukraine by Russia and NATO support for Ukraine forced Germany to
diversify its energy mix from other sources*’. Moreover, the prospect of this conflict
spreading to other NATO countries is causing fear among their residents (Shen & Hong,
2023). It could explain why Germany is the second-highest transmitter of fear,

presented in Tables 4.1 and 4.2.

17 https://www.cleanenergywire.org/news/ukraine-war-tracking-impacts-german-energy-and-
climate-policy
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Figure 4.8: NET fear sentiment connectedness (POST sample period)
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4.2 Robustness validation

The robustness of the model has been verified by applying the following setting, lag
length = 1 and forecast horizon =5 steps ahead, in our model (See Tables 4.3 and 4.4).
The results in both settings are similar, i.e. the direction of FSCI spillover is from
developed to developing countries. Both periods' fear sentiment connectedness

dynamics are identical (Figure 4.9 and Figure 4.10).

m FSCH{n=10)
a5

s Cutbreak

anmouncement
FSCIn=5)

B3

Oy _ O _ Ok e & o Ty do Oy O o Ja . Fr 7.
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Figure 4.9: PRE FSCI connectedness (Robustness Test)
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Figure 4.10: POST FSCI connectedness (Robustness Test)
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4.3 NET pairwise fear sentiment directional connectedness

The NET pairwise directional connectedness can be estimated using equation (10). The
network plot of NET pairwise directional connectedness (NET pairwise fear sentiment
connectedness index) comprising all the countries in the PRE and POST periods has
been displayed in Figures 4.11 and 4.12. Each arrow connecting two nodes (countries)
represents the NET pairwise fear connectedness between two countries. The larger
(smaller) size of the nodes in the network denotes the high (low) strength of
transmission or reception of fear sentiment. Additionally, the arrows' direction and
thickness indicate the direction of the fear sentiment spillover and the degree of
interdependence between countries. The Blue (Yellow) node in the figures denotes the

NET fear sentiment transmitting (receiving) countries.

Figure 4.11: Net pairwise directional connectedness (PRE-Period)
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Figure 4.12: Net pairwise directional connectedness (POST-Period)

To further investigate the dynamics of NET fear sentiment among the countries.
Following the work of Huynh et al. (2021) heatmap has been created (Figure 4.13 &
4.14). The red (blue) colour of fear represents the countries that are NET transmitters
(receivers) of fear. In Figures 4.13 and 4.14, the country's ranking is based on blue
(largest receiver of fear sentiment) to red (largest transmitters of fear sentiment). In the
PRE sample period, United Kingdom, USA, Germany, and China were the epicenter of
fear sentiment spillover. Similarly, in the POST sample period USA, Germany, United
Kingdom, Canada, Japan, and Italy are the epicenters throughout the period. Developed
economies are fear transmitters in both periods while developing economies are fear

receivers.
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Figure 4.13: NET fear connectedness (PRE)
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Figure 4.14: NET fear connectedness (POST)

90



4.4 Hedging strategies

A dynamic conditional correlation model by Engle (2002) has been used to calculate
the optimal portfolio weight (w) and hedging effectiveness, discussed in equations (11-
14) of Section 3.4.2. The hedge ratio has been used to calculate the optimal portfolio
weight of the SP500 and fear indices. Estimating an optimal portfolio minimizes the
risk of loss by optimizing the portfolio. Table 4.5 — 4.6 below presents the summary
statistics, including optimal portfolio weight and hedging effectiveness. The optimal
portfolio weight in the PRE sample period ranges from 0.71 (SP500/China) to 0.83
(SP500/Ukraine). The lowest weight of 0.71 indicates that for a $1 portfolio, 71%
should be invested in equity markets, and the remaining 29% should be invested in the
fear index. The optimal portfolio weight in the POST sample period ranges from 0.88
(SP500/Ukraine) to 0.95 (SP500/Japan). Hedging effectiveness is the tool to assess the
effectiveness of portfolio hedging. The result of hedging effectiveness is presented in
Table 4.5 —4.6. shows that risk reduction can be realized between 51% to 78% in PRE
and 2% to 38% in the POST sample period. The risk in the equity market can be reduced
by up to 51% if the investor takes a short (long) position into the volatility of the South
Africa fear index (SP500) and, at most, 78% by taking a short (long) position into the
volatility of Italy fear index (SP500). Similarly, in the POST sample period, the risk of
investment in the equity market can be reduced up to 2% if investors take a short (long)
position in the volatility of Italy fear index (SP500) and at most 38% by taking a short
(long) position in the volatility of the Ukraine fear index (SP500). It is interesting to

note that the volatility in the POST sample period is comparatively less.
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Table 4.5: Optimal portfolio weight & hedging effectiveness of SP500/Domestic fear
index for the PRE period

Optimal Weight Mean Std.Dev. 5% 95% HE
SP500/Argentina 0.79 0.15 0.49 1.00 0.60***
SP500/Australia 0.75 0.13 0.58 0.97 0.74%**
SP500/Brazil 0.78 0.18 0.37 1.00 0.55%**
SP500/Canada 0.75 0.13 0.58 1.00 0.73***
SP500/China 0.71 0.16 0.39 0.94 0.75%**
SP500/France 0.78 0.12 0.61 0.99 0.71%**
SP500/Germany 0.74 0.16 0.48 1.00 0.67***
SP500/India 0.75 0.16 0.53 1.00 0.64***
SP500/Indonesia 0.80 0.14 0.62 1.00 0.64***
SP500/Italy 0.77 0.12 0.58 1.00 0.78***
SP500/Japan 0.75 0.14 0.54 0.99 0.73***
SP500/Mexico 0.78 0.15 0.52 1.00 0.66***
SP500/Russia 0.77 0.13 0.59 1.00 0.71%**
SP500/Saudi Arabia 0.81 0.11 0.67 0.99 0.72%**
SP500/South Africa 0.76 0.17 0.47 1.00 0.51***
SP500/South Korea 0.73 0.15 0.50 0.97 0.69***
SP500/Spain 0.77 0.12 0.60 1.00 0.75%**
SP500/Turkey 0.79 0.12 0.63 1.00 0.72%**
SP500/UK 0.73 0.16 0.46 1.00 0.62***
SP500/Ukraine 0.83 0.11 0.66 1.00 0.71%**
SP500/USA 0.74 0.12 0.57 0.99 0.71%**

Note: Hedging effectiveness (HE) = (1 - Var(Hedge)/Var(Unhedged)), level of significance
at *** p<0.01; ** p <0.05; * p<0.1
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Table 4.6: Optimal portfolio weight & hedging effectiveness of SP500/Domestic fear index
for the POST period

Optimal Weight Mean Std.Dev. 5% 95% HE
SP500/Argentina 0.93 0.06 0.80 0.99 0.05***
SP500/Australia 0.94 0.05 0.84 1.00 0.18***
SP500/Brazil 0.93 0.07 0.79 0.99 0.07***
SP500/Canada 0.94 0.06 0.82 1.00 0.06***
SP500/China 0.93 0.08 0.75 1.00 0.15%**
SP500/France 0.95 0.07 0.81 1.00 0.21%**
SP500/Germany 0.95 0.05 0.86 1.00 0.07***
SP500/India 0.94 0.06 0.83 1.00 0.14%**
SP500/Indonesia 0.93 0.07 0.79 0.99 0.29***
SP500/Italy 0.94 0.06 0.81 1.00 0.02%**
SP500/Japan 0.95 0.05 0.86 1.00 0.11%**
SP500/Mexico 0.94 0.06 0.82 1.00 0.10***
SP500/Russia 0.94 0.06 0.83 1.00 0.14***
SP500/Saudi Arabia 0.93 0.07 0.77 0.99 0.28***
SP500/South Africa 0.95 0.05 0.87 1.00 0.07***
SP500/South Korea 0.95 0.05 0.85 1.00 0.15%**
SP500/Spain 0.93 0.07 0.77 1.00 0.03***
SP500/Turkey 0.94 0.07 0.80 1.00 0.08***
SP500/UK 0.94 0.07 0.81 1.00 0.16%**
SP500/Ukraine 0.88 0.10 0.68 0.98 0.38***
SP500/USA 0.94 0.08 0.77 1.00 0.15%**

Note: Hedging effectiveness (HE) = (1 - Var(Hedge)/Var(Unhedged)), level of significance at
*** p<0.01; ** p <0.05; * p<0.1
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4.5 Fear sentiment connectedness index and stock market

Impact evaluation of the fear sentiment connectedness index (FSCI) on the global
equity market is necessary. Hence, verifying the proposed hypothesis, i.e., fear
sentiment connectedness index (FSCI) is informative of stock market dynamic, is
essential. We have employed an ordinary least square (OLS) regression model to verify
the proposed hypothesis (equation 15). It has been done by regressing FSCI on the
SP500 index. The result is reported in Table 4.7. The OLS regression has been
performed after controlling the effect of the SP Bond Index, Crude Oil (West Texas
Intermediate (WTI)) and Gold Price. Statistically significant results have been observed
in both periods of study. For example, in the PRE sample period, the FSCI coefficient
showed statistically significant results at a 1% significance level when regressed on the
SP500. Similar results have been obtained in the POST sample period, where FSCI
exhibits statistically significant results at a 1% level. In both sample periods, fear
sentiment increased and adversely affected the benchmark indices (SP500). The results
are in line with the work of Aggarwal et al. (2021), Au Yong & Laing (2021), Ganie et
al. (2022), Najaf et al. (2023), Said & Ouerfelli (2024), Scherf et al. (2022), Shaik et al.

(2023) and Yunpeng Sun et al. (2021).

Table 4.7: Hypothesis testing

Dependent  Independent Coefficients T-Value Standard Error AdégitggeR'
Variable  Variable PRE POST  PRE POST PRE POST PRE POST
Intercept 3.800%**  1330%* 5775 3231 0658 0414
SP500  FsCl 0.108%%  0216%* 4379 -4698 0023 0046 0878 0.697

Observations 505 395

Note: Level of significance ***, ** * indicates significance level at 1%, 5%, 10%. We controlled the effect of
the SP bond index, crude oil West Texas Intermediate (WTI) and gold price.
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Chapter 5

Conclusion

The global analysis of fear sentiment connectedness has been important for economic
agents. In this study, we have developed a fear index as a proxy of investor sentiment
using the RavenPack database. The fear indices of countries have been developed by
applying PCA on seven sentiment proxies (such as fake news index, infodemic index,
media coverage index, media hype, panic index, country sentiment index and war
index) of the respective country. Considering the objective of the investigation, the
study period has been divided into two (i.e. PRE and POST). Time-varying parameter
vector autoregression model (TVP-VAR) has been used as advocated by Antonakakis
et al. (2020) to investigate the fear sentiment connectedness among the countries and
to get a common measure for fear sentiment connectedness, i.e., fear sentiment
connectedness index (FSCI). This methodology helps us to understand the fear

sentiment dynamics among countries in two sample periods.

Analysis has revealed that the fear sentiment connectedness among the countries in the
POST sample period is comparatively higher than in the PRE sample period. It implies
that investors panicked and were more afraid in the POST sample period. In the PRE
period, the average fear sentiment connectedness among the countries increased
significantly, indicating the heightened investor fear in sample countries. Unlike the
PRE sample period, investors have anticipated the Russian invasion of Ukraine, visible
in the sharp increase in fear connectedness before the invasion. Hence, we can infer that
FSCI successfully anticipated the events in both periods and captured investors'

sentiment.
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In the PRE sample period, COVID-19-induced information flow in the global financial
markets has explained the increase in overall fear. Similarly, in the POST sample
period, besides COVID-19, the fear caused due to the Russian invasion of Ukraine
explains the dynamics of overall fear. In the PRE sample period, the lowest (highest)
contributor of fear to other countries was Ukraine (United Kingdom), while in the
POST sample period, the lowest (highest) contributor of fear to other countries is Saudi
Arabia (USA). Likewise, in the PRE sample period, the lowest (highest) receiver of
fear was Ukraine (United Kingdom), while in the POST sample period, the lowest
(highest) receiver of the fear is Saudi Arabia (Germany). Interestingly, in the PRE
(POST) sample period, Ukraine (Saudi Arabia) is highly affected by its fear. The net
pairwise directional connectedness mechanism has been used to assess the directional
fear sentiment connectedness among sample countries. The major NET fear-
transmitting countries In the PRE sample period are the United Kingdom, USA,
Germany, China, India, Italy, France, and Canada, while in the POST sample period
USA, Germany, United Kingdom, Canada, Japan, and Italy are the major NET fear-
transmitting countries. Likewise, Saudi Arabia, Indonesia, Mexico, Ukraine, and Japan
in the PRE sample period, while Saudi Arabia, Mexico, Spain, Indonesia, and Turkey
are the highest fear-receiving countries. The direction of fear transmission is from
developed to developing countries in both periods, verifying the findings (Bakry et al.,

2021; Topcu & Gulal, 2020; Umar et al., 2022).

Furthermore, the hedging effectiveness of both samples has been studied. In the PRE
sampled period, hedging effectiveness ranged from 51% (SP500/South Africa) to 78%
(SP500/1taly). Similarly, hedging effectiveness in the POST sample period ranges from
2% (SP500/Italy) to 38% (SP500/Ukraine). In both periods results are significant at a

1% level.

98



Finally, the predictive power of the proposed index has been assessed using the ordinary
least square regression model. The investor fear sentiment connectedness index is
negatively related to the SP500 index in both sample periods. Hence, the result verifies
the proposed hypothesis, i.e., fear sentiment connectedness index (FSCI) is informative

of stock market dynamics.
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Chapter 6

Research implications and future research directions

This research has theoretical as well as practical implications. First, Regression results
support the hypothesis that uncertainty persistent in economies affects stock market
dynamics. Second, this paper has captured the dynamic nature of fear transmission
among the countries. The fear transmission varied significantly in both samples. The
heterogeneous impact of COVID-19 and the Russia-Ukraine conflict on countries has

been observed.

Additionally, the role of media in fear transmission cannot be ignored. The unauthentic
news that creates sensation and fear in the general public should be stopped. Media
houses and social media platforms should refrain from publishing unauthentic articles.
The government (policymakers) should focus on controlling the spread of false news
and media hype to control panic among investors. The findings suggest that the net fear-
transmitting (receiving) countries mostly belong to the developed (developing) world.
Hence, investors should develop a hedging strategy considering the global equity

market dynamics.

Besides the adverse impact of this ongoing war on the financial market, this war has
also severely disrupted the global supply chain of essential commodities (Maurya et al.,
2024). The limited supply of essential commaodities fuelled inflation globally (Maurya
et al., 2023). The primary reason is the economic and financial connectedness.
European, African and Asian countries relied heavily on Russia and Ukraine for
essential commodities (Maurya et al., 2023). The outbreak of war between Russia and

Ukraine resulted in a temporary suspension of the export of these essential
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commodities. India is also having a significant dependence on Russian energy

commaodities. Hence, the diversification of imports and trade relations is essential.

We have contributed to the literature by extending the work of Huynh et al. (2021). We
have added the war index to other sentiment proxies used in previous work. The fear
index captures the combined effect of the pandemic and war on investor sentiment.
Further, to map connectedness dynamics more accurately, we divided the study period
into two groups. It has been done to capture the connectedness dynamics in the PRE

and POST sample periods.

Future studies can be conducted to assess the impact of the investor fear connectedness
index on sectoral performance in their domestic equity market. Since this study
considers RavenPack COVID media monitor data as a proxy of investor sentiments,
future studies may include more comprehensive sentimental data not limited to COVID

and war.
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