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Abstract. This research aims to investigate the impact of COVID-19 vaccinations and fear indices on
healthcare stock index prices in Southeast Asia during the vaccination rollout. The authors analyzed
four Southeast Asian countries (i. e, Indonesia, Malaysia, Singapore, and Thailand) during the period
of vaccination rollout by using daily weekday data from 1 March to 19 November 2021, with a total
of 760 observations. The authors utilized Feasible Generalized Least Squares (FGLS) for the main
methodology and incorporated Generalized Method of Moments (GMM) as the robustness check. The
authors discovered three findings, including: (1) Increased number of people exploring news around
vaccine doses created positive sentiments, while vaccine hesitancy revealed the opposite result; (2) He-
althcare stock was found to be a defensive sector during the later period of the COVID-19 pandemic;
(3) Many new investors arose during the pandemic, and it led to herding behavior thus, the investors’
decision-making was based on sentiment. It concludes that vaccine dose and hesitancy news can be utilized
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to manage investors’ portfolio investment in the healthcare sector. The government should disseminate
more about the COVID-19 vaccination to citizens to prevent vaccine hesitancy. Investors could consider
including healthcare stock in their portfolios to minimize risk during a pandemic. Citizens’ wise usage
of social media and cooperation are needed to end the pandemic.

Keywords: COVID-19, COVID-19 fear, healthcare stock, sentiments, Southeast Asia, vaccines

1. Introduction

The unexpected revelation of COVID-19 created an effect on the world’s economy
(Pradhan et al., 2021, 2022; Sangwan et al., 2021; Tisdell, 2020; Tran et al., 2020) and
hence declined the valuation of the stock market (Vo & Mazur, 2021). The ripple effect
on the stock market caused an unexpected change in prices with an unprecedented level
of risk (Zhang et al., 2020). According to the World Global Organization, global trade
could decline by 32% due to the pandemic, affecting investor sentiments that cause
stock market prices to change unprecedentedly (He et al., 2020). The COVID-19 im-
pact varied across the industrial sector in the stock market, and finance researchers held
a strong interest in this topic (Atems & Yimga, 2021; Hohler & Lansink, 2021; Mazur
etal., 2020a; Sreenu & Pradhan, 2022). Evidence from the S&P 500 stocks showed that
crude petroleum, real estate, and entertainment lost over 60% of their market value.
However, the healthcare sector showed a positive trend among other sectors with a
20% monthly positive return (Mazur, 2021; Yacob & Abdullah, 2021).

Healthcare stocks remained one of the most resilient sectors in the crisis (He et al.,
2020). The COVID-19 pandemic has been said to benefit the healthcare sector. The
demand for medical devices, telehealth, face masks, and the awaited vaccines may have
indicated that healthcare company would be more profitable during this outbreak, and
it stimulated investor sentiments to invest in healthcare stocks, causing the sector to
perform better (Hohler & Lansink, 2021; Nicola et al., 2020; Yacob & Abdullah, 2021).
Evidence in the US healthcare industry shows the policy made by the government to
postpone medical care for patients and focus on COVID-19 patients in 2020 (Bryan
etal, 2021). It resulted in the US healthcare stocks performing a positive trend during
the pandemic as the S&P 500 healthcare stock index price gained 16.1% in the fol-
lowing year (Levisohn, 2021). Encouragingly, the deficiencies exposed by COVID-19
prompted healthcare organizations around the world to invent new essential care for
patients, increasing the healthcare investing trends. Strategies such as telemedicine
have quickly taken hold of global healthcare facilities (Kaye et al., 2021).

Vaccination is one of the most crucial factors that boosted healthcare investing dur-
ing the pandemic. The total number of vaccinated people brought less volatility to the
stock market price (Rouatbi et al, 2021). The vaccine announcement raised Pfizer’s
share prices by 15% in the first few hours (Campbell & Turner, 2020). The Google
search engine, and specifically Google Trends, attracted public attention to grasp the

19§



ISSN 2029-4581 eISSN 2345-0037 Organizations and Markets in Emerging Economies

news immediately. It is powerful for explaining and forecasting the finance and eco-
nomics fields (Costola et al., 2021). The keyword ‘vaccine’ on Google Trends was deter-
mined to have a higher investment impact on healthcare stocks before the vaccination
rollout (Lee, 2020). Media news related to vaccinations was found to impact healthcare
stock prices and volume traded (Alifah & Yunita, 2021; Vierlboeck & Nilchiani, 2021).

As the vaccinations began, positive sentiments such as vaccine dose have been dis-
cussed to be effective to keep people immunized from the various evolutions of CO-
VID-19 (Plante et al., 2021). Hence, we used ‘vaccine dose’ as the new keyword to
provide a different perspective and stress on the dose, instead of merely the vaccine.
Recent research by Havidz et al. (2022) constructed a vaccine confidence index against
COVID-19 relying on the primary vaccination series (Dose 1 and Dose 2). The results
revealed that the vaccine confidence index (VCI) pushed economic recovery and in-
creased demand for the Bitcoin market. Meanwhile, it also created controversies that
led to vaccine hesitancy discussion in the media. It caused serious problems due to the
negative sentiment toward the vaccination program (Sekizawa et al., 2022).

Prior works did not explore the vaccination news (i. e., vaccine dose and hesitancy)
and further findings on its impact on the healthcare stocks. Therefore, we addressed
the research gap. Along with vaccination factors, COVID-19 fear indices (Global Fear,
Panic, and Sentiment Indices) were also considered. Vaccination reduced the fear of
COVID-19, thus changing peoples’ behavior and stock market reaction (Karayiirek et
al,, 2021; Rouatbi et al., 2021).

We focused on the Southeast Asian Healthcare stock indices because it was the re-
gion most connected to the internet in 2021 (Neo, 2021). Southeast Asian countries
spend their time (6 h 54 m) on the internet, exceeding the global average. This behavior
allowed people to easily access the news related to the COVID-19 pandemic, especially
news around COVID-19 vaccinations. Notably, it affected investors’ investment deci-
sion-making. The region also took care of health issues by spending 4% of its GDP on
the healthcare sector during the pandemic (Medina, 2020). It ensures self-sustaining
economic growth as the public health issue is well-guarded (Fauzi & Paiman, 2020).
Therefore, it presents safe growth in Southeast Asia for stable development and boosts
investment in the healthcare sector of the region.

Furthermore, Southeast Asia was one the most affected regions due to the COV-
ID-19 outbreak, and therefore the stock markets quickly declined (Al-Qudah & Houci-
ne, 2022). The stock markets of Southeast Asia experienced a significant liberalization
in the 1980s (Ng, 2002) that contributed to the substantial growth of stock markets in
the region (Wu, 2020). Therefore, it is important for investors to have a better under-
standing about stock markets in Southeast Asia to incorporate them in their investment
portfolio and to reduce risk and increase return (Narayan et al., 2014), especially dur-
ing economic downturns.

Based on the circumstances above, our research contributes several points: (1) It
provides a new perspective by using ‘vaccine dose’ in Google Trends to stress its dose
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and incorporates vaccine hesitancy to explain doubts about the vaccine; (2) The sam-
ple focuses on Southeast Asian countries for several reasons: their citizens spend an
above average time on the internet and have the healthcare stock indices, they were the
most affected region due to COVID-19 and had a substantial growth of stock markets
because of their liberalization.

This paper is put together as follows: a description of the underlying literature and
hypotheses of this research are established in Section 2; the research data and method-
ology are explained in Section 3; the results and discussion are highlighted in Section 4;
the conclusion and policy suggestions are illustrated in Section S; lastly, recommenda-
tions for future research are presented in Section 6.

2. Literature Review

Theoretically, a financial crisis makes investors cautious, which leads them to be risk-
averse and search for safe-haven assets to be included in their portfolios (Coudert &
Gex, 2008). Public information and news of an event related to the crisis helps inves-
tors’ decision-making to minimize risk and maximize profit in their portfolios (Gra-
ham, 1999; Yu et al., 2014). The news created a sentiment which caused investors to
overreact or underreact to decide their investment decision (Barberis et al.,, 1998).
However, due to similarity of information obtained during financial crises, herding
behavior occurs in the stock market (Bikhchandani & Sharma, 2000). Under certain
circumstances, a portfolio manager or independent investor mimics the investment
decisions of other managers. It could be rational for them to mimic others’ decisions
so they can maintain their reputation and maximize profit during a hard time like a
financial crisis (Scharfstein & Stein, 1990). The theory above shows that investors will
behave the same during the financial crisis caused by the COVID-19 pandemic. News
and sentiments about COVID-19 vaccination and fear will affect healthcare investors’
decision-making. It will also cause herding behavior in the stock market due to the sim-
ilarity of COVID-19 public information.

2.1 Healthcare Stock Indices Price (HCSI)

A pandemic causes an economic shock through rising unemployment affecting lower
consumption (Lin & Meissner, 2020). COVID-19 and past infectious diseases have
both been shown to negatively affect the stock market (Liu et al., 2020; Mittal & Shar-
ma, 2021). In mitigating the spread of COVID-19, a series of lockdowns was enforced
to place public health as a priority. A movement control order (MCO) in Malaysia was
set up, while at the same time, a package of economic stimulus representing 17% of
GDP was distributed to support it (Aziz et al., 2020). With COVID-19 rising in daily
cases and lockdown enforcement, it pushed public fear and panic; hence the healthcare
sectors were bound to benefit due to the high demand for medical products (He et al.,
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2020). The healthcare stock indices were found to have lower volatility, which caused
a positive impact on stock prices. (Lee, 2020; Narayan et al., 2022; Yacob & Abdullah,
2021). A study in Indonesia during the announcement of the vaccine trial showed a sig-
nificant increase in volume traded in healthcare stock indices (Alifah & Yunita, 2021).
To have a more detailed overview of each relationship, we will discuss it further in the
next subchapter.

2.2 Vaccination Indicators

2.2.1 Vaccine Dose Trend (VDT). Vaccine dose trend utilizes Google Trends frequen-
cy of search terms related to vaccine doses on a 0-100 scale. A study on the US stock
market before the vaccination rollout utilized Google Trends big data search terms of
‘Vaccine” as a COVID-19 sentiment measurement, and it showed a positive return for
healthcare sectors (Lee, 2020). During the vaccination rollout, multiple vaccine doses
had been observed to be effective in preventing severe COVID-19 and keeping people
immunized from the various kinds of COVID-19 (Barda et al., 2021; Glatman-Freed-
man et al,, 2021; Plante et al,, 2021). A study estimated that a higher weekly GDP fore-
cast would be obtained if a policy on vaccine doses was implemented (Oliu-Barton et
al,, 2022). Based on the studies above, we propose the hypothesis as follows:

H,: Vaccine Dose Trend (VDT) positively affects the price of healthcare stock indices in Southeast
Asia.

2.2.2 Vaccine Hesitancy (VH). Vaccine hesitancy is an act of refusal to get vaccinated
(Sallam, 2021). It is measured on a scale between 0 and 100. Prior studies on COV-
ID-19 vaccination concluded that healthcare workers were the priority group (Noh et
al, 2021). Given the nature of the profession, the public would assume there would
be no hesitancy in getting vaccinated. On the contrary, a study found that 22.51% of
healthcare workers who were supposed to be advocating vaccination still hesitated
about getting vaccinated due to COVID-19 vaccine safety and efficacy (Biswas et al.,
2021). This led to unsuccessful public immunity, hence forcing the government to im-
plement a strict lockdown policy, such as international flights being suspended along
with non-essential public venues and businesses. It reduced mobility and consump-
tion, consequently delaying economic recovery, which led to lower investment (Lin &
Meissner, 2020; Roshchina et al, 2021). It made investment opportunities less attrac-
tive and reduced demand for investment in the stock market. Therefore, we propose the
hypothesis as follows:

H,: Vaccine Hesitancy (VH) negatively affects the price of healthcare stock indices in Southeast
Asia.
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2.3 COVID-19 Fear Indices

2.3.1 Global Fear Index (GFI). Salisu and Akanni (2020) constructed a Global Fear In-
dex (GFI) based on the COVID-19 reported cases index, deaths index, and the interval
days. The GFI model is given a scale of 0 to 100, where the level of fear increases toward
100. Further, they found the impact of GFI on the stock market and revealed a negative
correlation. Subramaniam and Chakraborty (2021) extended the Salisu and Akanni
(2020) model and constructed their version using the index of Google search volume.
Indeed, the results confirmed that GFI was negatively impacting the stock market. The
Global Fear Index also caused volatility to rise and reacted sensitively toward IPO firms
compared with existing firms thus negatively affecting stock prices (Li et al., 2021; Ma-
zumder & Saha, 2021). However, the negative effect of the GFI on the stock market was
found to be only significant during the initial days of COVID-19 and the second wave
breakout (Rubbaniy et al., 2020). Prior research focused on the primary stock indices,
while we focus on healthcare stock indices, which were found to be a defensive sector
during the COVID-19 pandemic (He et al., 2020; Yacob & Abdullah, 2021). Therefore,
there is a high possibility of investors investing in healthcare stocks because it benefits
healthcare companies as they may achieve larger profitability. Practically, healthcare
stocks have a similar function with the commodity sector during the pandemic in that
the rise of COVID-19 fear increases commodity returns (Salisu et al., 2020). Based on
the prior literature, we propose the hypothesis as follows:

H,: The Global Fear Index (GFI) negatively/positively affects the price of healthcare stock indices
in Southeast Asia.

2.3.2 Sentiment Index (SI). Sentiment Index measures the level of sentiment that
refers to COVID-19 across the media. It is valued from 0 (most negative) to 100 (most
positive). The media plays a key role in transmitting information. It influences the mar-
ket as it drives emotions and affects decision-making (Lazzini et al., 2022). During the
initial days of COVID-19, the Sentiment Index was correlated with increasing volatil-
ity (Baig et al, 2021; Haroon & Rizvi, 2020). However, the volatility declined over
time, indicating people were getting used to COVID-19. Thereafter, the values moved
towards positive numbers eventually (Buigut & Kapar, 2021). The positive sentiment
positively affected stock prices (Tan, 2021). Therefore, we propose the hypothesis as
follows:

H,: The Sentiment Index (SI ) positively affects the price of healthcare stock indices in Southeast
Asia.

2.3.3 Panic Index (PI). Panic Index measures the level of news chatter that refers to
panic and COVID-19. It is valued between 0 and 100; the higher value means more
references to panic are found in the media. The Panic Index was found to be positively
correlated with the world index volatility, and it negatively affected stock prices (Ha-
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roon & Rizvi, 2020; Wang et al., 2019). A study on media coverage using the Panic
Index as its proxy found that it negatively affected stock prices (Haldar & Sethi, 2021).
It was also found that the Panic Index increased the market risk premium as investors
demanded to pay less for stock, hence negatively affecting stock prices (Aggarwal et
al, 2021). In fact, when the Panic Index rose, it increased fear and pessimism; thus, the
investors tended to take less risks by adjusting their investment portfolio to a defensive
sector, namely healthcare stocks (He et al., 2020; Yacob & Abdullah, 2021). Based on
the prior literature, we propose the hypothesis as follows:

Hg: The Panic Index (PI) negatively/positively affects the price of healthcare stock indices in
Southeast Asia.

2.4 Exchange Rate (ER)

Exchange rates are used as macroeconomic variables and act as the controlling variable.
The exchange rate has a negative and insignificant correlation when the local curren-
cy is depreciated (Goh et al, 2021). Evidence from Indonesia, Malaysia, Singapore,
Thailand, and several other Asian countries also showed a negative correlation with
the stock market (Erdogan et al, 2020; Mishra & Mishra, 2020; Syahri & Robiyanto,
2020). A study conducted on two Vietnam stock indices also exhibited negative effects
on stock prices (Nguyen et al,, 2020). Therefore, we propose the hypothesis as follows:

H, Exchange Rate (ER) negatively affects the price of healthcare stock indices in Southeast Asia.

Figure 1
Conceptual Framework
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3. Research Data and Methodology
3.1 Data and Sources

Focusing on the Southeast Asian countries which are categorized as the most inter-
net-connected regions in 2021, we selected four countries that also have healthcare
stock indices, namely Indonesia (IDX Health), Malaysia (KL Health), Singapore (SGX
All Healthcare Index), and Thailand (SET Health). We covered the period during the
vaccination rollout by using daily weekday data from 1 March 2021 to 19 November
2021, with a total of 760 observations. To have a balanced data observation, the start-
ing date was based on Thailand as the latest country that began its vaccination rollout.
We proposed seven indicators in this paper: one dependent variable (i. e., HCSI), five
independent variables (i. e.,, VDT, VH, GFJ, SI, and PI), and one control variable (i. e.,
ER). The variables used the data from each country, except for VH, which used the
worldwide data. The descriptive statistics and data sources are shown in Table 1.

Table 1
Descriptive Statistic and Data Sources

Variable Mean Std.Dev. Min Max Obs Kurtosis Skewness
HCSI 3,005.00 1,503.83 1,238.40 5,904.44 760 2.12 0.69
Vaccination Indicators
VDT 25.46 18.38 0.00 100.00 760 491 1.24
VH 8.15 3.80 1.50 66.75 760 191 0.15
COVID-19 Fear Indices
GFI 46.97 15.83 0.00 100.00 760 3.15 0.62
SI -12.18 15.03 -64.67 26.72 760 3.49 -0.61
PI 4.08 5.31 0.22 43.65 760 16.21 3.26
Control Variable
ER 3,595.92 6,210.96 1.32 14,600.00 760 2.33 1.18
JB-value 116.4
Chi? S.30E-26

Note. Data were obtained from investing.com for HCSI of Indonesia and Malaysia and the exchange
rate; tradingview.com for HCSI of Thailand; SGX.com for HCSI of Singapore. VDT was collected
from Google Trends. VH, SI, PI were obtained from ravenpack.com. GFI was collected from our-
worldindata.org.

All variables unraveled positive means value, except SI, indicating that there is more
negative news on average, which leads to negative sentiments due to COVID-19. The
values of standard deviations imply that the observations have no big deviations from
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the mean values. Most of the variables showed positive value of skewness, except SI,
which indicates positively skewed distribution. It implies a long tail towards the right
compared with the normal distribution. Some variables (i. e., VDT, GFJ, PI, and SI)
are considered leptokurtic because the kurtosis value is above 3. It indicates a fat-tailed
distribution and susceptibility because of COVID-19 pandemic situation as its ex-
treme events. Meanwhile, the remaining variables (i. e., HCSI, VH, and ER) implied
as platykurtic as the kurtosis value is below 3, which means a thin-tailed distribution,
indicating fewer outliers’ distribution than does a normal distribution. The results are
strengthened by the Jarque-Bera test that implies non-normality distribution. However,
this is not an issue for large sample sizes (1 is 100 or more). Normality assumption can
be dropped by referring to the central limit theorem (Gujarati, 2004; DeFusco et al,,
2015; Wooldridge, 2018).

3.2 Cross-Sectional Dependence Test

A cross-sectional dependence test helped the panel-data model in identifying cross-sec-
tional dependence among cross-section units (De Hoyos & Sarafidis, 2006). A test of
cross-sectional dependence on the model of large N panels has been considered in Pe-
saran (2004 ), Friedman (1937), and Frees (1995).

3.3 Unit Root Test

We examined the data stationarity using Fisher-Type Augmented Dicky Fuller (ADF)
unit root tests because our data contains gaps (i. e., data for Saturday and Sunday are
not available in the stock market). The Fisher-type test does not require a balanced
datasheet and allows for gaps in the individual series (Choi, 2001; Nsiah & Fayissa,
2013). Therefore, the ADF unit root test is the most suitable compared with other unit
root tests.

3.4 Feasible Generalized Least Squares (FGLS) Model

The next step was to investigate the relation between the explanatory variable and the
explained variable. We found that our research model suffers from heteroskedasticity
problems. The Breusch-Pagan/Cook-Weisberg test showed Prob > chi? = 0.0000, in-
dicating a heteroskedasticity problem (Breusch & Pagan, 1979). To solve the problem,
we chose the FGLS model to explain our research results. The FGLS model was found
to be more efficient than the OLS model in the presence of heteroskedasticity prob-
lems (Bai et al., 2020). The Breusch-Pagan/Cook-Weisberg test showed Prob > chi? =
0.0000, indicating a heteroskedasticity problem (Breusch & Pagan, 1979). To solve the
problem, we chose the FGLS model to explain our research results. The FGLS model
is more efficient than the OLS model in the presence of heteroskedasticity problems
(Bai et al., 2020). It could reduce potential bias when heteroskedasticity problems are
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detected by the Breusch-Pagan test (Lee et al., 2016). Furthermore, FGLS is more at-
tractive than OLS when the sample size is large (Wooldridge, 2018). The model equa-
tion can be written as:

HCSIiy = a + B VDT + BoVHy + B3GF iy + BaSlic+PsPliy + BeER;e + E; + ve + e

where i determines the cross-sectional data between four countries (Indonesia, Malay-
sia, Singapore, and Thailand); t indicates the S-day daily data from our data collection
period (1 March 2021 to 19 November 2021); a denotes the constant value;  in each
independent variable is its coeflicient; E, represents individual specific error compo-
nent in the model; v, denotes time specific error term of the model, and ,, is the overall
error term of the model. HCSI is the healthcare stock indices; VDT denotes vaccine
dose trend; VH represents vaccine hesitancy; GFI is the Global Fear Index; SI denotes
Sentiment Index; PIis the Panic Index; and ER represents the exchange rate.

3.5 Generalized Method of Moments (GMM) Model for Robustness Analysis

The difference GMM introduced by Arellano and Bond (1991) was implemented to
test the robustness of our research results. We used the robust option in our diff- GMM
model. Utilizing GMM as a robustness check was also done (Aiello & Cardamone,
2005; Havidz et al., 2021, 2022; Vo et al., 2022). The model relies on minimal assump-
tions and provides precise, consistent estimates even in panels with few time-series ob-
servations per individual model (Moral-Benito et al, 2019; Wooldridge, 2001). Bias
from dynamic panel can also be avoided and overcome the concerns of crucial model-
ling (Abdeljawad et al., 2013).

4. Results and Discussion

4.1 Cross-Sectional Dependence Test Results

The results from Table 2 show that our model has sufficient evidence to reject the null
hypothesis of cross-sectional independence. With this result, our model can proceed to
the unit root test.

Table 2
Cross Sectional Dependence Test Result

Tests Pesaran Frees Friedman

Pr 0.00 0.00 0.00

H,= Cross Sectional Independece
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4.2 Unit Root Test Results

The Fisher-type ADF provides four different unit root test results. We used the inverse
normal Z statistic results as the method offers the best trade-off between size and power
(Choi, 2001). Without and with trend components were applied to see if our model
stationarity results were consistent when using different components. The results show
that all variables have no stationary problem at level in both components. The unit root
test result can be seen in Table 3.

Table 3
Fisher-Type ADF Test Results Without Trend and with Trend

Without trend Trend
Variable Z Statistic (0) Variable Z Statistic (0)
HCSI -1.8874** HCSI -1.7210**
VDT -11.8930*** VDT -10.2441*
VH -7.7388*** VH -6.2229%**
GFI -10.6305*** GFI -9.4802***
SI -5.5603*** ST -1.9561**
PI -15.6188*** PI -15.0627***
ER -3.0062*** ER -8.1250***

Note. ***,**,* significant at 1%, 5%, and 10%, respectively.

4.3 FGLS and Diff-GMM Results

Table 4 shows the results of the FGLS and diff-GMM. The P-values of the FGLS results
show that all the explanatory variables are significant at a 1% significance level except
for vaccine hesitancy. Vaccine dose trend, global fear index, sentiment index, and pan-

Table 4
FGLS and Diff-GMM Results
Dep Var HCSI
Model FGLS Diff-GMM
9.322%** 5.077%*
VDT
(2.406) (1.899)
-15.473 -5.385
VH
(11.599) (13.052)
16.251*** 10.112**
GFI
(2.709) (4.065)
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Dep Var HCSI
Model FGLS Dift-GMM
. 8.562*** 5.711
(2.850) (5.851)
Pl 31.416"* 14.185*
(7.659) (7.990)
ER -0.157%* -0.156™**
(0.007) (0.051)
Cons 2,669.723** 3,016.784**
(157.967) (478.987)
No of obs. 760 760
No of Groups 4 4
Wald Chi? 639.1 95.05
Prob > Chi? 0.000 0
AR(1) 0.167
AR(2) 0.921

Note. *** p<.01, ** p<.0S, * p<.1; robust standard errors are in parentheses, and hence the Sargan test is
not available after specifying the robust option; p-values of AR(1) and AR(2) were also disclosed, and it
revealed no serial correlation on the first and second order.

ic index revealed positive effects, while vaccine hesitancy and exchange rate showed
the opposite results. Therefore, the supported hypotheses are H,, H,, H,, H,, and H,
while H, was not supported. Consistent directions were also documented from our
diff-GMM results, in which all variables have the same direction with FGLS. Only sen-
timent index showed as insignificant on the difft-GMM results. Overall, our estimations
proved to be robust over different regression models.

4.4 Discussion

The commencement of the vaccination rollout by the government stimulated people in
Southeast Asia to explore news about vaccine doses. Southeast Asia being the most in-
ternet-connected region, news around COVID-19 vaccination could easily be accessed
by most Southeast Asian citizens. The news informed people about the effectiveness
of vaccine doses to immunize people from being infected and which healthcare com-
panies were involved with the vaccination program. It led people to anticipate the vac-
cination program and created positive sentiment among the healthcare companies. It
attracted investors to invest in healthcare stocks and boosted the healthcare investment
trend in Southeast Asia. In line with prior work which utilized a Google search engine
using ‘vaccine’ as the keyword (Lee, 2020), the novelty of ‘vaccine dose’ as a new key-
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using ‘vaccine’ as the keyword (Lee, 2020), the novelty of ‘vaccine dose’ as a new key-
word also revealed a positive effect on the price of healthcare stock indices.

The rush of the COVID-19 vaccine development made people doubt its efficacy
and effectiveness to immunize people (Khuroo et al, 2020). It led people to express
their hesitance to be vaccinated through social media, linked with fake news and dis-
information (Puri et al, 2020). The increase in vaccine hesitancy-related topics in the
media made people disbelieve the government and healthcare industries, which caused
an unsuccessful vaccination program. However, about 81% of Southeast Asian people
still believe in the vaccines effectiveness to prevent COVID-19 infection despite a pro-
liferation of fake news in the media (Rillera Marzo et al., 2022). This explains the insig-
nificant effect of vaccine hesitancy toward the price of healthcare stock indices.

The pandemic created dependency on healthcare products. The policy created by
the government required people to use face masks and diagnostic tests to prevent the
spread. The increase in global fear index led to a high demand for COVID-19 recovery
supplies such as oxygen tubes, medicine, and vitamins. It all benefited the healthcare
companies’ profitability and made investors interested in including healthcare stocks
in their portfolios to minimize risk during the pandemic panic. The rise of panic due to
the fear of a COVID-19 stock market crash (Mazur et al., 2020a; Mazur et al., 2020b)
directed investors to find a better option for their investment portfolio. Our results are
in line with prior work, which suggested the healthcare sector remained a defensive sec-
tor during the pandemic (He et al., 2020; Yacob & Abdullah, 2021). Hence, healthcare
stocks have a function similar to commodity sectors during the pandemic (Salisu et al.,
2020).

Due to boredom during the lockdown period, the pandemic created countless new
retail investors in the Southeast Asia stock market (Retail frenzy to drive stocks gains
in South-east Asia: UBS, 2020). New inexperienced investors tended to perform herd-
ing behavior in the stock market (Bikhchandani & Sharma, 2000). Their emotions and
investment decision-making were easily affected by news in the media. Along with
Southeast Asian people’s high usage of the internet, it easily attracted new investors in
Southeast Asia through information obtained from the internet. Positive COVID-19
sentiment such as vaccine doses caused new investors to be more optimistic to invest in
healthcare stocks. It caused a high price change and a reversal in healthcare stocks. Due
to high abnormal change, it triggered high volatility in the stock market. Our findings
support prior research that utilized sentiment index as their explanatory variable (Baig
etal,, 2021; Haroon & Rizvi, 2020; Tan, 2021).

As most Southeast Asian healthcare firms were still heavily dependent on the im-
port of medicine raw materials (Angelino et al., 2017), the strengthening of foreign
exchange currencies affected the firms’ profitability margin, as the cost of imported ma-
terials increased. The decrease in the firms’ profitability margin was negatively reflected
in the stock market. This finding was in accordance with prior studies (Erdogan et al,,
2020; Goh et al., 2021; Mishra & Mishra, 2020; Nguyen et al., 2020).
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5. Conclusion and Policy Suggestions

Our research provided insight into the literature by exploring the impact of COVID-19
vaccinations and fear indices on healthcare stock indices. The variables we proposed re-
lied on the news sentiment spread over the media. During the early days of the pandem-
ic, Southeast Asian media was filled with negative sentiment about COVID-19, which
caused a stock sell-off (Singh et al., 2020). On the other hand, news about vaccination
was a common sight during the vaccination rollout. It provided a positive sentiment
for the industry that boosted healthcare stock performance. This indicates that South-
east Asian investors’ decision-making heavily depends on news in the media along with
their high usage of the internet.

Positive vaccination sentiment led investors to optimistically buy healthcare stocks;
however, negative vaccination sentiment made them panic and sell healthcare stocks.
This suggests that Southeast Asian healthcare investors have a biased opinion and herd-
ing behavior towards vaccination sentiment. We also emphasize that healthcare stock
has the same characteristics and reactions as commodities to the COVID-19 fear in-
dices (Salisu et al., 2020). Thus, it can be considered a safe-haven asset. It implies to
investors that they should consider including healthcare stocks in their portfolios as a
diversification to minimize risk when the COVID-19 pandemic worsens, or a similar
pandemic occurs. In addition, vaccination news can be utilized to help investors man-
age their portfolio investment in the healthcare sector.

We go into detail on Southeast Asian governments and healthcare industries to en-
courage their cooperation in decreasing their dependency on imported materials and
start looking for local alternative materials. It makes the region’s healthcare sector more
resilient to an unexpected global economic crisis. We also pointed out that government
participation in disseminating the COVID-19 vaccine was essential due to the lack of
public knowledge. Ensuring quality and trusted information sources in this digital age
was needed to build trust in the COVID-19 vaccine among the public. The govern-
ment, healthcare, and media companies must collaborate to eradicate the widespread
fake news that led to vaccine hesitancy and could cause another crisis. Besides govern-
ment interventions, citizens’ wise usage of the internet to not transmit fake news and
cooperation on vaccine mandate policies were key roles to end the pandemic.

6. Recommendation for Future Research

Based on our limitations in this study, we suggest several reccommendations for future
research: (1) adding another dependent variable as an extension from this study, such
as other sub-sectors from the stock market and different asset classes; (2) utilizing oth-
er independent variables, such as economic policy uncertainty, Twitter economic un-
certainty, and EMVID; (3) exploring the correlation by using a different time frame
(i. e., another pandemic, war) to check whether the results are consistent, (4) extending
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the sample-base outside the Southeast Asia region to provide more understanding of
the market responses globally during this phenomenon.
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