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individual investors enter the market, the impact of GSVI
on stock return is more substantial.
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Introduction

The efficient market hypothesis (EMH) formulated by Fama (1970) holds
that stocks are always traded at their fair value on exchanges. Therefore, inves-
tors cannot outperform the market through fundamental or technical analysis
methods. Although the EMH is the cornerstone of modern financial theory,
it is still the subject of many questions and controversies. The EMH assumes
that all investors perceive all available information similarly. However, Merton
(1987) argued that investor recognition was essential in pricing and determin-
ing stock liquidity. The reason was that potential investors must recognise the
company before becoming familiar with it and ultimately making investment
decisions. Using various methods to analyse and value stocks, each investor
would judge a stock’s growth potential differently. Thus, the same stock was
not perceived in the same way by different investors. On the other hand, ac-
cording to the EMH, a stock valuation and analysis system was available to all
investors, and their access to the system must be equal. However, there are
always significant disparities between institutional and individual investors
in the ability to access, collect, synthesize, and analyse information. Barber
and Odean (2007) stated that individual investors would inevitably buy stocks
that attracted their attention due to their financial and time constraints. The
statement is called attention theory (AT). Individual investors’ buying deci-
sions led to temporary fluctuations in stock returns. However, their attention
did not affect selling decisions because they could only sell what they had.

Because attention cannot be measured, choosing an appropriate proxy
for it is challenging for researchers. Today, as the Internet becomes ubiqui-
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tous and easily accessible, individual investors express their interest in a par-
ticular stock by using search engines or referencing online forums. When
investors are interested in a particular stock, they tend to seek information
about that stock to a greater extent. This means that search volume can be
used as a direct proxy for investor attention. This proxy is used in many stud-
ies, such as those by Da et al. (2011), Siganos (2013), Aouadi et al. (2013),
Bijl et al. (2016), Takeda and Wakao (2014), Kim et al. (2019), Perlin et al.
(2017), Smales (2021), Costola et al. (2021). Although these authors use dif-
ferent keywords, they conclude that the Google Search Volume Index (GSVI)
is a suitable tool to test the relationship between the attention of investors
and financial markets.

Several studies on the relationship between investor attention expressed
through GSVI and the stock market were conducted for single markets (Ekinci
& Bulut, 2021; C. Nguyen et al., 2020; Swamy & Munusamy, 2019) or expanded
to an international level (Akarsu & Sier, 2021; Chen, 2017; Tantaopas et al.,
2016). However, there are still three research gaps that need filling.

First, the studies mentioned above focus on advanced and emerging finan-
cial markets rather than frontier markets. Frontier markets are less established
than emerging markets. In frontier markets, information transparency and the
effectiveness of regulations are lower (Vo & Phan, 2019). Frontier markets have
few large companies, and foreign investor activity is significantly restricted.
Thus, most investors are domestic individuals. Because these investors lack
access to complex and professional information sources, they rely on avail-
able and free information sources like Google. Therefore, studying the rela-
tionship between GSVI and stock market volatility in these frontier countries
will be significantly meaningful.

Second, studies on the relationship between investor attention and price
movements in frontier markets have not reached a consensus of conclusions.
For example, both C. P. Nguyen et al. (2019) and C. Nguyen et al. (2020) use
data from the Vietnamese market to find the relationship between GSVI and
stock return. However, while C. Nguyen et al. (2020) concluded a positive
relationship between these two variables, C. P. Nguyen et al. (2019) proved
the relationship in the opposite direction. Another study by Osarumwense
(2020) shows that investor attention does not impact stock returns in the
Nigerian market. Therefore, more research should be conducted for fron-
tier markets to provide further evidence about the relationship between
search intensity and stock prices and to point out the reasons for different
study results.

Vietnam can be a typical frontier market in which to study the impact of
investor attention through GSVI on the stock price. According to the State
Security Commission of Vietnam, the proportion of individual investors in
Vietnam is 99.4% (State Security Commission of Vietnam, 2022). By 2022,
the percentage of the population using the Internet in Vietnam is 77.38%
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(Statista, 2023), and Google is the most popular search engine, accounting
for 91.8% market share (Statcounter, 2022). Because individual investors lack
the knowledge and financial capability to gather information, they often refer
to their friends or Google Search engines to make decisions.

Third, studies on the impact of GSVI and the stock market have not men-
tioned the difference between market conditions, especially during the
COVID-19 pandemic. “During COVID-19” refers to the two years after the
COVID-19 breakout in Vietnam. Negatively affected by the COVID-19 pan-
demic, many Vietnamese businesses had to reduce the scale of their opera-
tions or go bankrupt. According to the General Statistics Office of Vietnam,
19,800 enterprises had to withdraw from the market in 2021, an increase
of 17.8% compared to 2020 (Vy Vy, 2021). A similar situation emerges
worldwide and predicts a decline on stock markets. However, unexpect-
edly, Vietnam’s stock market grew strongly. On the Ho Chi Minh City Stock
Exchange, during COVID-19, the number of individual accounts increased
by 2.26% a month, and the trading volume was VND 17,472 billion/month,
while in the pre-COVID-19 period, these figures were only 0.92% and 3,988
billion VND/month, respectively (State Securities Commission of Vietnam,
2022). Search frequency for stocks also increased, showing that Vietnamese
investors pay more attention to the stock market and consider it a promis-
ing new investment channel. Changes in market conditions provide a natu-
ral context for testing and analysing the rigor of the relationship between
GSVI and stock returns. Khanh et al. (2022) investigate the effects of investor
behavior via Internet search intensity on the Vietnam stock market. Using
the date when the first case of COVID-19 was discovered in Vietnam, this
study moved one step further to divide the data into two research periods:
before and during COVID-19.

In summary, this study aims to test the investor recognition hypothesis of
Merton (1987) and the investor attention theory of Barber and Odean (2007)
in the case of a frontier market. Furthermore, the authors seek to establish
the various effects of investors’ attention on stock returns in different mar-
ket conditions, specifically before and during the COVID-19 pandemic. Lastly,
the research aims to propose essential implications for businesses and inves-
tors in the Vietnamese market and other frontier stock markets. In addition
to corporate factors, investors can consider GSVI as an indicator to support
their stock investment decisions.

After the Introduction, the rest of the paper is organized as follows: A re-
view of the theories and empirical studies is presented in Section 1. Section 2
provides details of the models and datasets. Section 3 discusses the study’s
results, and the last Section comprises the conclusion and implications.
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1. Literature review

Both Merton’s investor recognition hypothesis (1987) and Barber and
Odean’s investor attention theory (2007) acknowledge the existence of the
“investor attention” factor but disagree on the effect of this factor on stock
returns. Merton (1987) argues that gathering information about stocks re-
quires many resources, so investors will save these resources by tracking only
certain stocks. Investors will not buy stocks they do not follow, even if they
attract their attention. In contrast, Barber and Odean (2007) argue that inves-
tors tend to buy stocks that attract their attention because they face signifi-
cant challenges in evaluating stocks when deciding to buy. Increased investor
attention creates greater buying pressure, causing stock prices and yields to
rise but decline afterwards. This argument presented by Barber and Odean
(2007) is relevant to individual investors because they tend to access freely
available information sources. Attention has little effect on selling because
individual investors can only sell available stocks.

Much research has been done to find empirical evidence for these two hy-
potheses. Because attention cannot be measured, choosing an appropriate
representative is challenging for researchers. In the past, indirect measures
have been used. The researchers used advertising costs (Grullon et al., 2004;
Vorkink et al., 2010), frequency of company reports (Peress, 2008; Rao et al.,
2010), and trade volume (Gervais et al., 2001), and profitability (Loh, 2010).
However, these proxies have limitations because investors may not notice
them (Bank et al., 2011).

Black (1986) stated that noise traders trade on noise signals like informa-
tion. EMH confirmed no correlation among noise traders because transac-
tions based on noise signals are random, and they will cancel each other out.
However, if many investors act on the same signal, there will be a correlation
between them, which can be called herd instinct. Herding is the tendency for
independent dealers to buy or sell the same security over a period of time.
Herding exists among individual investors because they rely on the same sig-
nal (Shleifer & Summers, 1990). They are also more sensitive to new trends
in their investment decisions (Long et al., 1990). Along with the development
of the Internet, online search engines appeared and quickly became effec-
tive assistants for individual investors in finding information about stocks they
were interested in. When investors utilize the same sources of information,
there could be a correlation among them.

The more attention investors pay to a particular stock, the more information
investors want to collect to make investment decisions. Therefore, Internet
search intensity is used by many scholars as a direct proxy for investor atten-
tion in their research. A few scholars use search volume of web browsers—
Baidu (Shen et al., 2017; Zhang et al., 2013) or Yahoo (Lawrence et al., 2016;
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Mangold et al., 2005). However, most other studies use GSVI as a proxy for
investor attention, since this is the world’s most popular search engine. Baidu
and Yahoo have only small global market shares, 0.5% and 1.1%, respectively,
while the share of Google is 92.8% (Statcounter, 2023).

Pioneering studies have been conducted in the context of developed stock
markets, but scholars are yet to draw consistent conclusions about how GSVI
correlates with the stock market. Many scholars use US market data to assert
that search frequency has a positive relationship with stock returns (Da et al.,
2011; Joseph et al., 2011; Vlastakis & Markellos, 2012). Research by Bank et
al. (2011) for the German market, Takeda and Wakao (2014) for the Japanese
market, and Aouadi et al. (2013) for the French market also obtained similar
results. Not only stock returns but also stock trading volume increases as the
search frequency for stocks increases (Preis et al., 2010; Vlastakis & Markellos,
2012). These conclusions generally support the investor attention hypothesis
developed by Barber and Odean (2007). However, other studies reveal con-
trasting results. Kim et al. (2019) assert that although GSVI can help predict
increases in volatility and trading volume of stocks, it cannot help predict fu-
ture returns on the Norwegian market. Bijl et al. (2016) assert that investor
attention harms US stock returns. Using Korean market data, Pyo’s research
(2017) also shows that investor attention lowers KOSPI returns. Perlin et al.
(2017) researched four developed countries, namely the US, UK, Australia,
and Canada, and used keywords related to the stock market, in general, such
as “stocks,” “finance,” and “market”. They found that the search volume of
some keywords was negatively correlated with the overall market return.

Other studies devoted to emerging markets have also reached mixed con-
clusions. Investor attention positively affects the growth of stock returns in
markets such as Malaysia and Indonesia (C. P. Nguyen et al., 2019) and Turkey
(Ekinci & Bulut, 2021). In contrast, scholars argue that the more attention an
investor pays to a security, the less likely it is that its returns will increase.
This was found in Swamy and Munusamy’s (2019) study for the Indian mar-
ket, research by C. P. Nguyen et al. (2019) in the case of the Philippines and
Thailand, and by Shen et al. (2017) for the Chinese market.

Instead of just focusing on a few specific markets, some other researchers
have expanded their research scope to an international scale, with their aim
being to establish the factors that affect the relationship between investor
attention and stock returns. Akarsu and Stier (2021) researched 31 markets
and found that investor attention is more significant in individualist countries,
countries with a psychological avoidance of instability, and developed coun-
tries. Tantaopas et al. (2016) examined the impact of investor attention on
returns in 10 Asia-Pacific countries. They found that, in most cases, investor
attention does not affect indices of return, volatility, or volume but does pre-
dict returns because attention will lead to more explicit information-based
decisions. Chen (2017) conducted a comprehensive study of 67 countries and
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concluded that investor attention has a significantly negative effect on stock
returns. It is worth noting that this study adds the emotional variable of the
market and confirms that more positive market sentiment will make inves-
tors pay more attention and vice versa. These findings by Chen (2017) con-
firm Merton’s investor perception hypothesis. Studying various US, European,
and emerging markets, Duz Tan and Tas (2021) assert that social media senti-
ment can help investors build their investment strategies. On the other hand,
positive sentiment on Twitter is more evident in small and emerging market
companies, which is consistent with the literature that small companies are
challenging to value, and emerging market companies have a high level of
information asymmetry.

Some other researchers are interested in examining market volatility when
a powerful force, such as a pandemic or war, occurs. The study by Kropinski
and Anholcer (2022) uses keywords related to uncertainty about Polish eco-
nomic policy and divides the research data into two periods before and after
COVID-19. This study’s results show that an increased empirical relationship
was confirmed between 12 EPU-related terms and market changes in the
second period compared to six terms in the pre-COVID period. The study by
Gheorghe and Panazan (2023) aims to quantify the volatility caused by the
military conflict between Russia and Ukraine by analysing stock market indices
across 40 countries. The results demonstrate that conflict shocks affect stock
markets globally. The implications of these findings are significant for investors,
decision-makers, portfolio managers, investment funds, and central banks.

Only a few studies have been done on frontier markets. A study by
Osarumwense using Nigerian data (2020) concluded that GSVI is not a driving
factor for stock price movements and has no interaction with earnings, volume,
and volatility when determining price dynamics. Studies by C. Nguyen et al.
(2020) and C. P. Nguyen et al. (2019) classified Vietnam as an emerging mar-
ket, although MSCI (2022) classified Vietnam as a frontier market. Conclusions
about the effect of investor attention on stock returns in the Vietnam market
differ between the two groups of authors. While C. P. Nguyen et al. (2019)
suggested that the higher the search frequency, the lower the stock return,
C. Nguyen et al. (2020) obtained the opposite result. The multinational stud-
ies by Akarsu and Sier (2021) and Chen (2017) also refer to frontier markets
but only analyse at the market level, not at the stock level. On the other hand,
rather than delve into the differences between markets, these studies aim to
understand the influence of non-economic factors such as emotions and cul-
ture on the relationship between investors’ attention and the stock market.

According to the market classification framework of MSCI (2022), in emerg-
ing markets, the ease of capital inflows and outflows and the effectiveness of
the operational framework are significant. Meanwhile, in the frontier markets,
the level to which these criteria are fulfilled is only partial or very modest.
On the other hand, the quantified requirements for the number and size of
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large companies in these two market groups are also significantly different.
Accordingly, in the frontier markets, there are not many large companies, and
the activities of foreign institutional investors are limited, leading to the vast
majority of investors being individuals. Google Search further proves its role
in helping investors find information. In other words, the Vietnamese market
provides an ideal context to test the investor attention hypothesis of Barber
and Odean (2007).

The emergence and outbreak of the COVID-19 pandemic seriously affect-
ed global socio-economic activities. New market conditions were established
and these attracted the attention of many scholars. Many authors have ex-
plored the extent of the pandemic’s impact on different business sectors.
Ding et al. (2020) investigated the daily closing prices of 1,567 stocks listed
on NASDAQ and classified these companies into 37 sectors and found that
GSVI has a positive correlation with the stock price of the group with a high
level of digital conversion stock price but has a negative impact on the stock
price of the group with medium and low digital conversion. Lee (2020) also
divided the sample into 11 industries and found that the stock index of the
IT and healthcare sectors increased, while the overall market index of the
S&P500 and the stock index of the remaining industries decreased during
the COVID-19 period.

Although most studies agree that a higher GSVI makes the market more
volatile, the conclusion about the correlation between GSVI and stock prices
and returns during the COVID-19 pandemic is different. A positive relation-
ship is found in Japan and Singapore (Vasileiou, 2021). The negative effect on
stock returns can be found in the studies by Shear et al. (2021), Smales (2021),
Chundakkadan and Nedumparambil (2022), and Costola et al. (2021). Smales
(2021) further argues that individual investors are not looking for informa-
tion about potential stocks to buy, as argued by Barber and Odean (2007),
but are looking for answers to attitudes about the economy and Financial and
Economic Attitudes Revealed by Search (FEARS) of households as suggested
by Da et al. (2011). Costola et al. (2021) found no relationship between in-
vestor attention to the pandemic and the volatility of the French and British
stock markets. However, they also find interesting evidence in the Italian sit-
uation, where the country’s GSVI serves as a precursor and helps to explain
yield fluctuations in other countries. Furthermore, the impact of GSVI was
also more robust, corresponding to the different periods of the blockade in
Italy. Studies have focused on the impact of GSVI on the stock market during
the COVID-19 outbreak; however, no studies compare this impact before and
during COVID-19 to see how this impact changes as market conditions change.
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2. Model specification and data

2.1. Model specification

The study builds a model of the influence of GSVI on stock prices based on
the Fama-French three-factor model (FF3FM). Studies such as those by Fang
etal. (2017), C. Nguyen et al. (2020), and Khoa and Huynh (2023) proved the
higher validity of FF3FM for the Vietnamese stock market compared to other
similar models such as CAPM and CF4 (Carhart Four Factor Model).

This paper carries out two types of analysis after statistics analysis. First, the
aim is to determine whether there is a difference in the abnormal returns of
highly searched-for and less searched-for securities, we run the FF3FM model
for different portfolios and a hedge portfolio according to their GSVI. Second,
we run the model at the stock level with the entire study sample.

As pointed out in the Introduction, in the five years of research data, the
Vietnamese stock market has experienced two distinct periods, which is due
to the impact of the COVID-19 epidemic. Therefore, with each model in the
two analysis steps above, we divide it into two periods, before COVID-19 and
during COVID-19, to see how environmental factors affect the relationship
under consideration.

2.1.1. Group regressions

In this section, following Takeda and Wakao (2014) and C. Nguyen et al.
(2020), we categorize stocks into four quartiles based on their search index:
Ql is the group with the lowest search intensity, while Q4 is the group with
the highest search intensity. Q41, called the hedge portfolio, is the combined
portfolio of both Q4 and Q1. The hedge portfolio Q4-Q1 whose strategy is
on the long position on the most-searched-for stocks (Q4) and the short po-
sition on the least-searched-for stocks. These groups are rebalanced weekly.
We then estimate the abnormal returns by applying the FF3FM to the four
groups and the hedge portfolio according to Equation (1).

R ,-R,=a+B (R ,-R )+BSMB +BHML +¢, (1)
R is the weekly portfolio return, R_is the risk-free rate, and R is the weekly
market return. The portfolio return is the average of the securities returns in
the portfolio. SMB is the difference between the weekly returns of the small
and large stock portfolios. HML is the difference between the weekly returns
of high and low book-to-market portfolios. According to FF3FM, small and
value stocks tend to have higher risk premiums. In Equation (1), parameter o
is the weekly abnormal return of the portfolio.



D. T. V. Duc et al., Google Search intensity and stock returns in frontier markets 39

To assess the models, we follow Takeda and Wakao (2014) and C. Nguyen et
al. (2020) and use three proxies for search intensity, including InGSVI, AInGSVI,
and AGSVI. The validity of search intensity comparison among stocks may be
severely affected by large shocks; therefore, using AInGSVI and AGSVI can mit-
igate this problem (Takeda & Wakao, 2014). AInGSVI _measures the change in
search intensity over week t and is computed as follows:

AInGSVI, = InGSVI - InGSVI__,
AGSVI measures the abnormal level of search intensity:
AGSVI, = InSGSVI, — median(InSGVI,_,, ..., InGSVI __)

The group regression is performed three times, as we use three proxies
for search intensity. Additionally, we run the models in two phases, before
and after the COVID-19 outbreak, to observe changes in the portfolios’ ab-
normal returns.

2.1.2. Stock-based regressions
Short-term model

Based on the FF3FM applied to each stock, we include the search intensity
variable in addition to the other variables to determine whether search inten-
sity can explain the stock returns. The model equation is as follows:

Rl.’t - Rﬁt =o+ 5GSVIU_J. + er(Rm,t - Rﬁ t) + BSSMBt + ,BhHMLt +eE,, (2)
where GSVSI, |s the search intensity for stock i with lag j. Some studies,
suchasC. Nguyen etal. (2020), C. P. Nguyen et al. (2019), Da et al. (2011), and
Joseph et al. (2011), included a lag for the variable SI, assuming that stocks
had been initially observed and analysed for a period before investing deci-
sions were taken place rationally, which usually led to a higher stock return.
However, Ekinci and Bulut (2021) and Takeda and Wakao (2014) found no re-
lationship between searches made in period ¢ — 1 and stock returns in peri-
od t. Ekinci and Bulut (2021) confirmed the relationship between non-lagged
search intensity and stock returns. We believe that Ekinci and Bulut’s (2021)
results were reasonable because, on modern stock markets with effective
information systems, investors’ decisions are often executed simultaneous-
ly on receipt of the information or after only a very short delay. This finding
aligned with Barber and Odean’s (2008) statement that individual investors
were net buyers of stocks with extremely high or low previous-day returns.
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As a result, we believe that the relationship between the non-lagged GSVI
and Ri may be more robust. Owing to the limitations of the GSVI data, which
is only available weekly, we cannot determine the daily lag of the GSVTI vari-
able. Therefore, we run model (2) as non-lagged with GSVI0 variable and as
including 1-period lag with GSVI(-1) variable.

Long-term model

According to Barber and Odean (2008), the effect of investor attention on
increasing stock returns through buying is temporary. Subsequently, investors
adjust their investment behavior based on complete information, resulting in
decreased stock returns. To examine the long-term effect of search intensity
on stock returns, we run the long-run effect model described in Equation (3).
In this equation, lag j of the GSVI variable ranges from 1 to n; statistical stand-
ards AIC and BIC are used to determine n in the models (Akaike, 1998).

R, —Rf’t = a+z5kGSVII.)H +B, (R, , —Rf!t)+BSSMBt +B,HML, +¢,, (3)

k=1

Models with substituted variables

In Equations (2) and (3), the regression of all returns over the period on
the factor loadings of the FF3FM assumes that the beta factors of all stocks
are identical. To mitigate this issue, we follow Takeda and Wakao (2014) and
C. Nguyen et al. (2020) and substitute SMB with firms’ capitalization (MK)
and HML with firms’ price-to-book ratio (PB). We use Equation (4) instead
of Equation (2) and Equation (5) instead of Equation (3).

- Rﬁ )+ BMK + B, PB, + g, (4)

t

R - Rﬁt —a+ 5GSVIU_]. +B,. (R

R,-R,, = a+Y 8,GSVI,,  +B, (R, ~R, )+BMK, +B,PB +e , (5)
k=1

2.2. Data

This study used data from securities listed on the Ho Chi Minh City Stock
Exchange (HOSE), Vietnam’s largest stock exchange. The data was obtained for
five years, from October 9, 2016, to October 3, 2021, which totals 260 weeks.
The market had 402 listed companies as of October 2021.

The GSVI was obtained from Google Trends for the GSV/ variable for the
keyword “stock tickers.” While there may be various reasons for individuals
to search online for a company’s ticker, Joseph et al. (2011) argue that the
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effort required to process the results of such a query is only worthwhile for
someone genuinely considering an investment decision. In contrast, search-
ing for other terms, such as company name, yields a range of information
that cannot be related to investment decisions (e.g., product information and
store location). GSVI is a weekly index with values ranging from 0 to 100 over
a 5-year collection period. The search command was restricted to Vietham
to filter search data of other countries, which could have been performed
for various reasons unrelated to security investigation. The GSVI data were
filtered to ensure the search keywords were associated with the target stock
ticker. Each keyword search result was manually cross-checked against relat-
ed queries. A stock ticker was considered disqualified if the first 5/10 related
gueries were unrelated to a company or securities investment; the same key-

Table 1. Data statistics

Pre-COVID-19
Variable 0'12:132;3:1 Mean j:?’?::;: Min Max

R—R 24.578 0.0013 0.0542 -1.0009 0.9505
R,—R 26.660 0.0011 0.0217 -0.0923 0.0548
R 26.660 0.0009 0.0001 0.0005 0.0012

GSVI, 26.660 22.1595 19.8398 0 100
SMB 26.505 0.0004 0.0139 -0.0477 0.0353
HML 26.505 -0.0010 0.0117 -0.0270 0.0311
MK, 24.627 28.4096 1.8574 23.9775 33.6671
PB. 23.711 0.0001 0.0008 —-0.0041 0.0035

During-COVID-19

R—R 13.426 0.0087 0.0657 —-1.0004 0.4006
R,—R 13.640 0.0044 0.0329 -0.1459 0.0794
R 13.640 0.0005 0.0001 0.0004 0.0007
GSVI, 13.640 31.1488 21.2913 0 100
SMB 13.640 0.0014 0.0140 -0.0291 0.0376
HML 13.640 0.0012 0.0159 —0.0365 0.0441
MK, 13.432 28.6564 1.9065 24.2840 33.8125
PB. 13.361 0.0001 0.0007 —-0.0022 0.0035

Source: own work.
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words were searched, but for different purposes. After filtering, the sample
includes 155 securities.

Companies’ stock and financial data were obtained from the Refinitiv
database of Thomson Reuters. These data were collected weekly for con-
sistency with the GSVI data. The risk-free rate of return was derived from
10-year government bond yields from the State Bank of Vietnam. We con-
sider January 23, 2020 as the benchmark to divide the data sample, as it
marks the date when the first case of COVID-19 was detected in Vietnam.
The sample period before the COVID-19 outbreak serves as a normal trad-
ing stock market. The COVID-19 period witnessed a change in market con-
ditions, where several new individual investors entered the market for the
first time, and market transactions surged. Stata 16 was used to implement
the regression models.

Table 1 summarizes the statistics of the key variables of the models divid-
ed into the two research periods. There are notable changes in the means of
the variables between the two periods. While the risk-free rate R, witnesses
a slight decline, stock premium R, - Rf, market premium R - Rf, and GSVI,
tend to rise from the pre-COVID-19 to the during-COVID-19 period. Figure 1
displays the variation in the GSVI over time. The SMB has a positive mean,
which suggests that small company securities have higher returns than large
company securities.

GSVI

50

10 Pre-Covid, Avg = 22.16 Post-Covid, Avg = 31.14
0

R I T o T e TR o AR O e T e R e O e O A e TR e O o T o SO e O e O e AR e TR O e R e TR T o R e O |

NN <N ONOOOOODO AT AN MW OMN0OOOO A AN MM S W1
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Figure 1. Variation of GSVI pre- and during-COVID-19 in Vietnam

Source: own work.
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3. Results

3.1. Portfolio regressions

The models run with the portfolios are time series models. The ADF test
shows that all variable series are stationary; therefore, the OLS estimation is
suitable. As most models have heteroscedasticity, a robust option is includ-
ed to address this issue. In most cases, the model statistics confirm the sig-
nificance of the FF3FM on the Vietnamese stock market. R-squared values in
the models above 0.40 in Table 2 and above 0.20 in Table 3 are low. However,
these are acceptable levels with impact assessment studies. According to
0Ozili (2022), an R-squared between 0.10 and 0.50 is acceptable in social and
economic science research only when some or most explanatory variables
are statistically significant. In our paper, in the models in Table 2 and Table 3,
two-thirds of the independent variables were statistically significant, thus the
fitness of the models with the level of R-squared could be acceptable. Alphas
in Tables 2 and 3 are intercepts of the models, presenting the risk-adjusted
returns of stock portfolios. In some models, the intercepts are not significant,
i.e., there is insufficient statistical evidence to assume that the constants are
different from zero. However, sometimes, even if the constants are not sta-
tistically significant, it is still essential to include them in the research model
for theoretical reasons and use them for analysis.

The model results for portfolios in the pre-COVID-19 period (Table 2) show
a difference in the abnormal returns of different portfolios; however, there
is no notable trend for all portfolios. The portfolio Q4 has a higher alpha co-
efficient than Q1. This implies that stocks that are searched for more often
can have higher abnormal returns than those searched for less frequently.

The results for the during-COVID-19 period (Table 3) indicate a clear trend
in the alpha coefficients of the four portfolios. For example, in the model with
the GSVI’s proxy InGSVI, the alpha coefficient for portfolio Q1 is 0.00378, Q2
is 0.00505, and Q3 is 0.00812, increasing to 0.01551 for portfolio Q4. This
propensity is also true for models with other GSVI proxies, including AInGSVI
and AGSVI. As discussed in section 3.2, the Vietnamese during-COVID-19
stock market was characterized by a new wave of individual investors enter-
ing the market. From January 2020 to November 2021, 1,477,089 new ac-
counts were opened, equivalent to nearly 74,000 new accounts per month,
compared to 18,000 in the pre-COVID-19 period. Of the newly opened ac-
counts, 99.4% were retail accounts (State Security Commission of Vietnam,
2022). Most account holders were inexperienced, lacked knowledge of stock
investing, worked from home, and sought new investment channels because
of social restrictions. In such instances, search engines become the primary
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mode of gathering information for decision-making on various subjects, im-
plying that search intensity has a significant effect on Vietnamese investors’
trading behavior. It appears that a market with a greater number of new in-
dividual investors is less professional, and the impact of investor attention
exhibited through GSVI is more pronounced.

3.2. Stock-based regressions

Considering the panel dataset, we consider three models: OLS - Ordinary
Least Square, FE — Fixed Effect, and RE — Random Effect models. We used the
Ftest to decide between the OLS and FE model, with the null hypothesis of no
fixed effects in stock-based models. The OLS model is selected if the p-value is
greater than 5%. If it is less than 5%, rejecting the null hypothesis, we continue
to perform Hausman'’s test to choose between the FE and RE models. After
selection, most models—whether FE, RE, or OLS—have heteroscedasticity
and/or autocorrelation problems. To overcome these problems, we use GLS
estimation with corr(arl) or panels(hetero) options from the Stata program.

Table 4 shows that with a no-lag search intensity, all models have good sta-
tistical indicators. The variables Rmf, SMB, and HML are statistically significant
in the model at 1%. The correlation between GSVI and stock return is proven
to be positive and significant. This result indicates that stocks experiencing
higher search intensity undergo price increases and provide higher returns
to investors. This impact is immediate, or there may be a delay of up to one
week. This result is consistent with Ekinci and Bulut (2021). Comparing the
estimated parameters of the GSVI variables (InGSVI, AInGSVI, and AGSVI) be-
tween the periods before and after the COVID-19 outbreak, the parameter
values in the during-COVID-19 models are significantly higher than those in
the pre-pandemic period. For example, the estimated impact parameter of
InGSVI to stock return is 0.00042 in the pre-COVID-19 model, while this num-
ber is 0.00225 in the during-COVID-19 model. This is consistent with the re-
sults found in the analysis of the relationship between search intensity and
stock returns in the portfolio-based models in Tables 2 and 3. During the pan-
demic, the impact of investor attention is more robust. However, the GSVI
coefficients are generally smaller than those of the other three traditional
factors in the FF3FM model.

The results of the models change significantly when one-week lag GSVI
variables are used. No statistically significant relationship exists between
GSVI and stock returns before, during, and after the COVID-19 outbreak. This
result diverges from those of Da et al. (2011), C. Nguyen et al. (2020), and
C. P. Nguyen et al. (2019) but is consistent with Ekinci and Bulut (2021) and
Takeda and Wakao (2014). Combined with the results of the models with no
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lag Sl, the results reaffirm that the impact of search intensity on stock returns
occurs within one week. One possible explanation is that an increasing number
of investors consider Google Search a valuable tool in their decision-making
process, starting with information-seeking behavior. Consequently, the infor-
mation obtained from Google searches is being incorporated into the market
faster. Additionally, with the challenges faced in evaluating which individu-
al stocks to purchase among hundreds of available stocks, investors tend to
choose those that draw their attention, increasing stock prices (Odean, 1999).
Therefore, in-week data can indicate the positive impact of investor attention
reflected in the GSVI in stock returns.

We gradually add GSVI variable lags to the models from two-period lag
onwards to identify long-term models. We denote the lagged variables as
GSVI(-1) — GSVI(—9), which means the 1-to-9-period lag of the GSVI variable.
The AIC and BIC statistics are employed to select the appropriate models. In
principle, the smaller these values, the better the model fits the data sample.
The lag of the GSVI variables selected according to the AIC and BIC statistical
standards is nine. However, the model results for nine lags of GSVI variables
show an unclear long-run relationship between search intensity and stock re-
turns (Table 5). Several lag variables are statistically significant in the models
using the AInGSVI proxy before and after the COVID-19 outbreak. However,
the lag variables are not statistically significant in most other models.

Table 6 presents the regression results when the variables SMB and HML
are replaced by MK and PB, respectively, allowing for more variability in the
variables for each stock included in the model. The results in Table 6 are
consistent with those in Table 4, confirming search intensity’s spontaneous,
positive impact on stock returns. For the models with a one-week lag Sl, two
out of six models, i.e. the InGSVI0 and AGSVI1 models, indicate a statistically
negative impact of a one-week lag GSVI on stock returns. These models con-
firm the PPH and AT (Barber & Odean, 2007). Attention stimulates investors
to purchase stocks, increasing stock prices; however, stock prices decrease
the following week. This result is also consistent with (Bijl et al., 2016). We
insist that owing to the fast flow of information on stock markets, one-week
lag data only enables us to detect subsequent negative returns. The results
in Table 7 are generally similar to Table 5.

Conclusions

This study examines the relationship between Google Search intensity and
stock returns for stocks listed on the Vietnamese stock market. We investi-
gated various aspects of the relationship by analysing portfolios with differ-
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ent search intensity levels, stock-based regressions, and models comparing
small and large stocks. We used the GSVI variable with no lag and a one-week
lag for short-term models and ran the long-term model with lag GSVI varia-
bles from 0 to 9 to investigate the timing of the effect. Each model is divided
into two phases, before and after the COVID-19 outbreak, to simultaneously
analyse and examine the relationship under different market conditions and
check the robustness of models. The conclusions of this study are as follows:

First of all, the results show that GSVI positively affects stock returns in the
short term. This means that the Barber and Odean’s attention theory (2007)
is true in the context of a frontier market. Proxied by Google Search intensity,
investor attention can push investors to purchase more securities, leading to
higher stock prices and returns. Moreover, the positive impact occurs with-
in one week and reverses the following week. This result differs from most
previous empirical studies, which show that the previous week’s GSVI pre-
dicts the following week’s stock returns (Da et al., 2011; Joseph et al., 2011;
C. Nguyen et al., 2020). This result can be attributed to the fact that we used
a recent dataset from 2016 to 2021. Recently, information and communica-
tion technology has penetrated and increased the speed of information on
stock markets; thus, the impact of the GSVI on stock returns should be faster.
This also indicates that investors must react immediately to seize the oppor-
tunity of a stock price increase to make a profit.

Secondly, the search intensity impact on stock returns in Vietnam is more
robust in the “during-COVID-19” period than in pre-pandemic conditions. The
basic feature of Vietnam’s stock market during the COVID-19 pandemic was
a sharp increase in the number of first-time individual investors and online
trade volume. The results suggest that when there is an event causing a sud-
denincrease in the attention of individual investors, especially inexperienced
individual investors, the impact of GSVI on stock returns tends to be stronger.

Finally, the findings of this study also propose some practical implications
for businesses and investors. On the one hand, the results support individual
investors’ use of online information, such as Google Search volume, in analys-
ing behavioral and market trends to formulate profitable trading strategies.
On the other hand, companies should focus on attracting investors’ attention
during share issuances. When investors pay attention to a particular stock,
they Google Search more, and the stock price tends to increase.

Like other studies, this study has some limitations. First, the model is lim-
ited because GSVIs are weekly data. Therefore, it is difficult for the authors to
observe accurately the day-impact and recovery period of GSVI's impact on
stock returns. Second, although the research has given reasons for choosing
the FF3FM model, testing the data set on other models, such as CAPM, CF4,
and FF5FM, will make it possible to strengthen the research results further.
Finally, the study provides the GSVI impact on Vietnamese stock returns. As
presented above, the Viethamese market has all the outstanding character-
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istics of a frontier stock market, and the results of this research can be repre-
sentative of the group of frontier markets. However, to have firm results for
emerging countries, more research is required in the future for other fron-
tier stock markets.
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