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a b s t r a c t

The vast investor attention literature assumes that active retail investor attention drives retail investor
base and therefore, stock demand and stock returns. We aim to provide empirical support for these
critical assumptions that are heavily relied upon in the literature. Utilizing Robinhood investor data
to measure retail investor base and the Google Search Volume Index for stock tickers to measure
active retail investor attention, we find that active retail investor attention and increases in active
retail investor attention are associated with a larger retail investor base, which is positively related to
demand for stocks and stock returns in the subsequent four weeks. We find these effects are impacted
by recent stock returns and are economically more significant for larger stocks.

© 2023 Elsevier B.V. All rights reserved.
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1. Introduction

Employing measures of active retail investor attention, such as
he Google Search Volume Index for stock tickers, a large number
f empirical studies find that active retail investor attention is
ositively related to short-term stock trading volume and returns
Bae and Wang, 2012; Chen et al., 2021; Da et al., 2011; Ding
nd Hou, 2015; Kao et al., 2022; Kupfer and Schmidt, 2022;
akowski et al., 2021; Swamy and Dharani, 2019; Takeda and
akao, 2014; Yang et al., 2021; Ying et al., 2015; Zhang and
ang, 2015). In contrast to the mainstream asset pricing studies

hat focus on risk factors (Fama and French, 2018; Hou et al.,
015), these studies contend the investor recognition hypothesis
xplains their results,1 theorizing that active retail investor at-

tention is a proxy for stock visibility. This explanation relies on
two critical assumptions pertaining to the investor recognition
hypothesis: first, active attention positively affects retail investor
base; and second, retail investor base positively impacts stock
demand and stock returns. A similar argument is also found in

∗ Corresponding author.
E-mail addresses: zhongdong.chen@uni.edu (Z. Chen), kcraig9@emich.edu

K. Craig).
1 Merton (1987) proposes the investor recognition hypothesis, which postu-

ates that stocks with higher visibility have a larger investor base that favorably
ffects their demand and valuation.
 (

ttps://doi.org/10.1016/j.jbef.2023.100820
214-6350/© 2023 Elsevier B.V. All rights reserved.
the literature on bond valuation.2 However, the empirical support
for these two critical assumptions is limited to date, making
them vulnerable to alternative views.3 We aim to fill this gap
in the broad investor attention literature and validate the two
critical assumptions for the large number of studies on active
retail investor attention.

The impact of attention on the trading behavior of retail in-
vestors is important to understand as retail investors continue to
grow into a major force in the stock market. User friendly mobile
trading platforms and reduced commission fees have resulted in
skyrocketing retail investor participation in the U.S. stock market
in recent years, comprising a significant and growing portion of
market trades.4 Claiming 14 million retail investor accounts in
2022 (Robinhood, 2022), Robinhood is one of the most popular
retail trading platforms and its investor data are widely used

2 For example, Tang and Zhang (2020) argue that investor attention could
otentially help expand the investor base for issuers of green bonds. Massa and
aldokas (2014) hypothesize that attracting investor attention will increase the
emand of new investors for international bonds issued by U.S. firms.
3 For example, active retail investor attention and stock demand measures

e.g., the number of Google searches) may be driven by existing investor base,
ot new retail investors. In this case, these measures are not associated with a
arger investor base, per the first critical assumption, or higher levels of stock
isibility.
4 In 2020, there were over 120 million retail investor accounts at the top five
nline brokerages including Fidelity, Vanguard, Schwab, Weibull, and Robinhood.
n January 2020, approximately 17% of market trades were made by retail
nvestors and six months later, this number increased to more than 25%.
McCrank, 2021).
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n studies on retail investor behavior (Barber et al., 2022; Eaton
t al., 2022; Liaukonyte and Zaldokas, 2022; Moss et al., 2020;
agano et al., 2021; Welch, 2022).
We use Robinhood investor data to construct relative mea-

ures of weekly retail investor base to explore whether active
ttention positively affects retail investor base and if retail in-
estor base positively impacts stock demand and stock returns.
e utilize the Google Search Volume Index to measure active

etail investor attention for a sample of 2,552 U.S. stocks in the
eriod from May 2018 to August 2020, corresponding to the
vailability of Robinhood investor data.
The results show that (the change in) weekly active retail

nvestor attention is positively related to (the change in) weekly
etail investor base in the subsequent four weeks. We focus on
he subsequent four weeks as the literature suggests a short-
erm impact of active retail investor attention on stocks (Da et al.,
011). This evidence indicates that active retail investor attention
ositively affects investor base, providing empirical support for
he first critical assumption in the investor attention literature.
ore importantly, we find such relationship influenced by recent
tock returns. With a higher level of active retail investor atten-
ion, winner stocks, with a positive weekly return, attract more
etail investors than loser stocks, with a negative weekly return,
n the subsequent four weeks. This result could be attributed to
inner chasing of retail investors (Bailey et al., 2011; Haruvy
t al., 2007). However, with a temporary increase in active retail
nvestor attention, loser stocks tend to attract more retail in-
estors than winner stocks in the subsequent weeks, likely driven
y retail investors ‘‘buying the dip’’ (Dreman et al., 2001; Shohfi
nd Simaan, 2021). This new evidence suggests that active retail
nvestor attention plays a significant role in the trading behavior
f retail investors. These results, robust to alternative definitions
f active retail investor attention and retail investor base, are not
ikely driven by the endogeneity between active retail investor
ttention and retail investor base.
We also find results supporting the second critical assumption

n the investor attention literature. The size of retail investor
ase and the change in retail investor base are both positively
elated to demand for stocks measured with mean daily trading
olume (Lo and Wang, 2006; Yezegel, 2015) in the subsequent
-week, 2-week, 3-week, and 4-week windows. Consistent with
his result, we find the size of retail investor base and the change
n retail investor base both positively affect stock returns in
he subsequent four windows, which is likely due to the price
ressure created by higher demand associated with a larger retail
nvestor base. This evidence supports the buying pressure hy-
othesis in the attention literature. In addition, with a larger retail
nvestor base, winner stocks tend to have a lower return in the
ollowing four weeks, relative to loser stocks. With a temporary
ncrease in retail investor base, winner stocks also tend to have a
ower return in the following four weeks, relative to loser stocks
Jankensgård and Vilhelmsson, 2018). These results, robust to
lternative definitions of retail investor base, could be explained
y the disposition effect (Odean, 1998; Rau, 2015) where retail
nvestors tend to sell winner stocks and hold loser stocks.

Overall, our results show that active retail investor attention
ositively impacts retail investor base which, in turn, affects
emand for stocks and stock returns. However, in contrast to
he conjecture in the previous studies, results indicate that active
etail investor attention has an economically more significant
mpact on retail investor base of larger stocks than that of smaller
tocks, in the subsequent four weeks. In line with those results,
etail investor base has an economically more significant impact
n larger stocks, in terms of stock demand and stock returns in
he following four weeks, consistent with Meshcheryakov and
inters (2022). We also find retail investor base impacts annu-

lized stock return volatilities in the subsequent weeks. Winner
2

stocks with a larger retail investor base and winner stocks with
a temporary increase in retail investor base tend to have higher
annualized stock return volatilities in the following four weeks.

This study contributes to the vast investor attention stud-
ies (Barber and Odean, 2008; Chai et al., 2021; Israeli et al.,
2022; Liaukonyte and Zaldokas, 2022; Lou, 2014; Madsen and
Niessner, 2019; Mayer, 2021; Rakowski et al., 2021), especially
those relying on measures of active retail investor attention such
as the Google Search Volume Index. The results in this study
validate the assumption in the literature that active retail investor
attention has a positive impact on retail investor base, which in
turn, positively impacts stock demand. These results contribute
to the debate on the buying pressure hypothesis (Aouadi et al.,
2013; Bank et al., 2011; Chen et al., 2021; Desagre and D’Hondt,
2021; Joseph et al., 2011). In addition, the new evidence, that the
impacts of active retail investor attention and retail investor base
are influenced by concurrent stock returns (e.g., winner chasing,
buying the dip, and the disposition effect), links studies on active
retail investor attention to those on the trading behavior of retail
investors (Bailey et al., 2011; Birru, 2015; Haruvy et al., 2007;
Liaukonyte and Zaldokas, 2022; Meng and Weng, 2018; Odean,
1998; Rau, 2015). Moreover, this study contributes to the strand
of literature relating retail investors to stock return volatilities
(Andrei and Hasler, 2015; Dimpfl and Jank, 2016; Hervé et al.,
2019; Jankensgård and Vilhelmsson, 2018). Ultimately, this study
supports empirical studies suggesting a positive relationship be-
tween Google search volume and the number of Google search
users (Da et al., 2015; Kostopouls et al., 2020).

The remainder of this study is organized as follows: Section 2
presents the literature review, Section 3 describes the data and
methodology, Section 4 reports the empirical analysis, Section 5
presents the robustness tests, and Section 6 concludes.

2. Literature review

2.1. Robinhood

Founded in 2013, Robinhood was the first fintech brokerage
that offered commission-free trades in early 2015. Robinhood has
both mobile- and web-based trading platforms for stock trades.
The Robinhood simple and engaging mobile app is believed to be
the most important reason for its success in attracting younger
and less experienced retail investors. According to Robinhood’s
reports, the number of Robinhood net cumulative funded ac-
counts is 3.3 million, 5.1 million, and 12.5 million in years 2018,
2019, and 2020, respectively. We therefore, include year fixed
effects in the empirical tests to control for the increases in the
number of Robinhood investors.

Robinhood investors are likely small and inexperienced in-
vestors (Barber et al., 2022; Eaton et al., 2022; Welch, 2022)
and their trading behavior might be more heavily impacted by
attention (Seasholes and Wu, 2007). Therefore, recent studies
utilize Robinhood investor data to explore the impacts of retail
investor attention on their trading behavior and the stock market
(Barber et al., 2022; Eaton et al., 2022; Friedman and Zeng, 2021;
Liaukonyte and Zaldokas, 2022; Moss et al., 2020; Pagano et al.,
2021; Welch, 2022).

In addition to the convenient and user-friendly interface for
stock trading, Robinhood also provides a function named ‘‘Browse’
that aims to help investors discover new companies and stay
informed about the market, popular companies, and daily win-
ner/loser stocks. Although the information provided in ‘‘Browse’’
is not an investment recommendation (Robinhood), it has the
potential to influence investors’ attention. The ‘‘Browse’’ function
would have an influence similar to any other online news or
information forum that disseminates information. We use Google
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earch Volume Index to measure retail investors’ active attention
rom all external influences like the ‘‘Browse’’ function, because
hese external influences will likely motivate investors to use
oogle to find out more information.

.2. Retail investor attention and the buying pressure hypothesis

Out of thousands of stocks, retail investors only hold a small
raction of available stocks due to the cost of gathering and an-
lyzing the information and the cost of transmitting information
etween parties. As a result, retail investors only invest in stocks
hat have caught their attention (Peng and Xiong, 2006). Because
f this, stocks that can attract the attention of retail investors will
xperience a higher demand and subsequently, higher returns.
ecent studies have found empirical results consistent with this
uying pressure hypothesis (Bank et al., 2011; Joseph et al., 2011;
akeda and Wakao, 2014; Vlastakis and Markellos, 2012; Aouadi
t al., 2013). For instance, Barber and Odean (2008) find that retail
nvestors are the net buyers of attention-grabbing stocks, result-
ng in buying pressure for those stocks. Da et al. (2011) find a
ositive relationship between retail investor attention and higher
tock returns on Russell 3000 stocks and attribute this result to
uying pressure. Chen et al. (2021) find that depressed stocks at
ear end are more likely to attract the attention of risk-seeking
etail investors and experience increases in demand, leading to
igher buying pressure and higher returns of the depressed stocks
n early January.

However, examining trading accounts of Belgian retail in-
estors, Desagre and D’Hondt (2021) find that retail investor
ttention is positively related to both retail investor buying and
elling, and this effect is not stronger for retail investor buying.
his finding challenges the buying pressure hypothesis. In this
tudy, we do not examine the impact of retail investor attention
n the number of retail investors buying or selling a particular
tock due to data availability. We focus on the impact of retail
nvestor attention on the total number of retail investors for each
tock and its influence on subsequent stock demand and stock
eturns.

.3. Passive measures of retail investor attention

Barber and Odean (2008) argue that passive attention mea-
ures including exposure in social media, high trading volume,
nd extreme daily returns can catch the attention of retail in-
estors, making them net buyers of attention-grabbing stocks
Barber and Odean, 2008; Chen, 2021; Dang et al., 2018; Ding
t al., 2020; Gervais et al., 2001; Kaniel et al., 2012; Liaukonyte
nd Zaldokas, 2022; Madsen and Niessner, 2019; Rakowski et al.,
021). In addition, advertising can also attract retail investors.
rior studies find that advertising expenses positively affect retail
nvestor base, the buying of retail investors, and short-term stock
eturns (Chemmanur and Yan, 2019; Grullon et al., 2004; Lou,
014; Mayer, 2021).
In contrast, we employ weekly active measures of retail in-

estor attention constructed with the Google Search Volume In-
ex, rather than passive measures such as quarterly or annual
dvertising expenses. As discussed in the following section, using
ctive measures of retail investor attention ensures a direct and
imely determinate of retail investors’ interest in a stock.

.4. Active measures of retail investor attention

The Google Search Volume Index for stock tickers is con-
idered an active, direct, and timely measure of retail investor
ttention for stocks (Da et al., 2011; Desagre and D’Hondt, 2021).
3

It measures the frequency a ticker is searched using Google dur-
ing a period, scaled by the maximum frequency over the entire
sampling horizon, giving the index a value between 0 and 100.

Prior studies find the Google Search Volume Index for stock
tickers predictive of short-term trading volume and stock returns.
Da et al. (2011) find a positive relationship between the Google
Search Volume Index for tickers and stock returns in the coming
weeks. Chen et al. (2021) find that increases in the Google Search
Volume Index for tickers at year end predict higher trading vol-
umes and higher stock returns in early January. Similarly, Takeda
and Wakao (2014), Swamy and Dharani (2019), and Joseph et al.
(2011) also find the Google Search Volume Index for tickers is
related to trading volume and stock returns. In addition, studies
using other search indexes for tickers find similar results (Yang
et al., 2021; Ying et al., 2015; Zhang and Wang, 2015).

These studies argue that the Google Search Volume Index
for tickers positively impacts trading volume and stock returns
because this active attention measure is positively related to
the visibility of stocks and consequently, leads to a larger retail
investor base. Yet there is little empirical evidence to support
the assumed relationship between the Google Search Volume
Index for tickers and retail investor base, and it is possible that
Google searches are driven by existing retail investors instead of
new investors. We aim to fill this gap in the literature. The only
prior empirical study linking the Google Search Volume Index for
tickers to retail investor base is Ding and Hou (2015). However,
there are important differences between this study and Ding and
Hou (2015), making this study vital to provide stronger empirical
support for the vast attention literature built on active measures
of retail investor attention.

First, Ding and Hou (2015) utilize S&P 500 stocks for their
sample evaluating retail investor attention and retail investor
base. S&P 500 constituent stocks are the largest stocks with a
minimum market capitalization of $8.20 billion in 2020 and pos-
itive cumulative earnings in the prior four quarters. This makes
S&P 500 stocks highly selective and already highly visible to retail
investors (Chen et al., 2004). In contrast, we employ a random
sample of 2,552 unique U.S. stocks, enabling the comparison of
the impacts of retail investor attention and retail investor base
between smaller and larger stocks. Second, we measure retail
investor base with weekly investor data from Robinhood while
Ding and Hou (2015) examine annual investor base data from
the Compustat database that includes all types of investors. The
Robinhood investor data better represent the dynamic relation-
ship between retail investor attention and retail investor base
providing a clearer understanding of the impact of retail investor
attention. Third, we examine the potential endogeneity between
retail investor attention measured with the Google Search Vol-
ume Index for tickers and retail investor base, which is absent
in the prior studies. Fourth, in contrast to prior studies that
respectively focus on one of the two critical assumptions, we
are able to test both assumptions within the same framework,
providing holistic and stronger support for the literature. Finally,
we examine the role of recent stock returns in the relationships
among retail investor attention, retail investor base, and stock
returns, which is absent in prior studies.

3. Data and methodology

3.1. Data and variables

Based on the available investor data from Robinhood (Robin-
Track), we employ weekly observations in a 120-week sample
period from May 2018 to August 2020.5 We begin with stocks

5 http://www.robintrack.net

http://www.robintrack.net
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Table 1
Summary statistics.
Variables Mean Median 25th Percentile 75th Percentile Std. Dev. n

ASVI 2.0782 2.4849 1.3863 3.0123 1.2143 277,650
∆ ASVI 0.0038 0.0000 −0.3137 0.3124 1.1315 277,650
GSVI 2.6416 3.2581 1.6094 3.8918 1.6097 277,650
∆ GSVI 0.0036 0.0000 −0.3075 0.3070 1.5003 277,650
Investors_Max 0.4179 0.3769 0.1940 0.6133 0.2856 277,650
∆ investors_Max 0.0056 0.0000 −0.0040 0.0065 0.0535 275,185
Investors_Ave 0.4060 0.3672 0.1880 0.5992 0.2641 277,650
∆ investors_Ave 0.0053 0.0004 −0.0033 0.0067 0.0308 275,185
Ret_1 W 0.0019 0.0043 −0.0133 0.0159 0.0344 277,650
Ret_1M 0.0073 0.0133 −0.0159 0.0396 0.0729 277,650
Ret_3M 0.0160 0.0119 −0.0304 0.0583 0.1217 277,650
Volatility 8.1218 6.5453 4.3462 9.9321 6.5357 277,650
Illiquidity 0.0290 0.0159 0.0040 0.0397 0.0373 277,650
Price 0.1844 0.0472 0.0197 0.1437 0.4517 277,650
BTM 0.5726 0.4273 0.1820 0.8055 1.9068 277,650
Size 13.7229 13.7034 12.1849 15.2303 2.2495 277,650
Institutional 0.5292 0.5690 0.2840 0.7291 0.3826 277,650
Analyst 1.7999 1.9459 1.0986 2.5649 0.9919 277,650
Buy 1.3374 1.3863 0.6931 2.0794 0.9132 277,650
Advertising 1.0498 0.0000 0.0000 1.4417 1.8126 277,650
Earnings 0.0256 0.0000 0.0000 0.0000 0.1579 277,650
Jump 0.6550 0.0000 0.0000 0.0000 0.2474 277,650
Volume 1.6391 0.9779 0.7344 1.3259 29.6563 277,650

This table reports summary statistics for 2,552 unique U.S. stocks in the May 2018–August 2020 sample period. ASVI is the average weekly Google Search Volume
ndex for ‘‘ticker’’, ‘‘ticker+stock’’, and ‘‘ticker+price’’. GSVI is the weekly Google Search Volume Index for ‘‘ticker’’. ∆ASVI and ∆GSVI are the weekly changes in ASVI
and GSVI, respectively. Investors_Max is the maximum number of retail investors for each stock in each week scaled by the maximum number of retail investors in
the sample period. Investors_Ave is the average daily number of retail investors for each stock in each week scaled by the maximum number of retail investors in the
sample period. ∆Investors_Max and ∆Investors_Ave are the weekly changes in Investors_Max and Investors_Ave, respectively. Ret_1W, Ret_1M, and Ret_3M are 1-week,
1-month, and 3-month stock returns adjusted with equal-weighted market returns, respectively. Volatility is annualized stock return volatility calculated using daily
stock returns in the prior year. Illiquidity is zero return day ratio calculated as the number of zero return trading days divided by total number of trading days in
the prior year. Price is price level measured with one divided by stock price. BTM is book-to-market ratio and Size is the natural logarithm of market capitalization.
Institutional is institutional ownership. Analyst and Buy are the natural logarithms of the number of analysts following and the number of buy recommendations,
respectively. Advertising is the natural logarithm of annual advertising expenses in thousands. Earnings is an earnings announcement indicator that is equal to one
for weeks with an earnings announcement and zero otherwise. Jump is an indicator that is equal to one for weeks with a stock price jump and zero otherwise.
Volume is the ratio between mean daily trading volume in a week and that in the prior week.
t
i
i
i
a
i

covered in both the Center for Research in Security Prices (CRSP)
database and the Robinhood investor database, and collect the
weekly Google Search Volume Index data for their tickers to
measure weekly retail investor attention for those stocks.6 The
challenge of using the Google Search Volume Index for tickers
to measure retail investor attention is that some tickers might
have other significant meanings and therefore, the Google Search
Volume Index data for those tickers may not accurately reflect
retail investors’ interest in the associated stocks. Therefore, we
exclude tickers with a generic meaning (Da et al., 2011). We in-
dividually search for the remaining tickers on Google and exclude
tickers that do not appear on the first page of the Google search
results as Google presents the most relevant search results first
(Chen et al., 2021). This selection process yields a sample of 2,552
unique stocks and 277,650 stock-week observations in the sample
period.

Following the literature (Chen et al., 2021; Da et al., 2011;
Meshcheryakov and Winters, 2022), we employ two measures
for retail investor attention. The first is the weekly Google Search
Volume Index for tickers (GSVI). The second is the weekly average
Google Search Volume Index of three search terms (ASVI), in-
cluding ‘‘ticker’’, ‘‘ticker+stock’’, and ‘‘ticker+price’’.7 This second
measure further addresses the issue where tickers might have
other significant meanings and it also captures retail investor

6 Google Trends provides daily Google Search Volume Index data only for
ample periods shorter than nine months.
7 Arguably, the Google Search Volume Index for ‘‘ticker+stock’’ and

‘ticker+price’’ might be better able to capture retail investor attention on
ssociated stocks. But similar to the findings in Chen et al. (2021), the Google
earch Volume Index values for those two search terms are low relative to that
or ‘‘ticker’’ and for many stocks, and the values are zero in a large number of
eeks.
 r

4

groups with different search habits. We follow the literature and
use the natural logarithm of the two measures in the empirical
tests. Summary statistics for these two measures and the weekly
changes in these measures are reported in Table 1. We report
results for ASVI in the main part of the paper and results for GSVI
in robustness tests.

RobinTrack reports the daily number of total Robinhood in-
vestors holding a particular stock.8 We use this data to construct
two weekly measures for retail investor base. The first we dub the
maximum retail investor base, which is the maximum number
of Robinhood investors for each stock in each week. The second
is the average retail investor base, determined by the average
daily number of Robinhood investors for each stock in each week.
We scale these two measures with the maximum number of
Robinhood investors of each stock in the entire sample period so
that our results will not be biased by stocks with a small number
of investors at the beginning of the sample period. Additionally,
our main independent variable of interest, Google Search Volume
Index, is also a relative measure constructed in a similar manner.
We report results for average retail investor base in the main
part of the paper and results for maximum retail investor base
in robustness tests.

Data for the control variables are obtained from the CRSP,
Compustat, and Bloomberg databases. We control for 1-week, 1-
month, and 3-month stock returns adjusted with equal-weighted

8 RobinTrack does not report the daily number of new Robinhood investors
hat have purchased a particular stock or the daily number of existing Robinhood
nvestors that have sold a particular stock. The daily number of total Robinhood
nvestors reported by RobinTrack is the net result of existing Robinhood
nvestors selling and new Robinhood investors buying. Therefore, we are not
ble to examine the impact of retail investor attention on the number of retail
nvestors buying or selling a particular stock. In addition, RobinTrack does not
eport the number of shares Robinhood investors hold.
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arket returns in the empirical tests to capture the momen-
um and contrarian trading strategies of retail investors (Kaniel
t al., 2008; Solomon et al., 2014).9 In addition, we control for
nnualized stock return volatilities, illiquidity, price level, book-
o-market ratio, and size. Annualized stock return volatilities
re calculated using daily returns in the prior year, illiquidity is
easured by the zero return day ratio in the prior year calculated
s the ratio between the number of zero return trading days and
he total number of trading days (Lesmond et al., 1999), price
evel is measured with one divided by stock price (Poterba and
eisbenner, 2001) in the week where attention is measured,
ook-to-market ratio is calculated as book value per share in the
rior year divided by stock price in the week where attention is
easured, and size is proxied by the natural logarithm of market
apitalization in the week where attention is measured.
Institutional ownership in the prior quarter, the natural log-

rithm of the number of analysts following in the prior quarter,
he natural logarithm of the number of buy recommendations in
he prior quarter, and the natural logarithm of annual advertising
xpenses in the prior year10 are also controlled in the empiri-
al tests as they might impact the attention of retail investors
Chen et al., 2021; Lee and So, 2017; Lou, 2014; Kumar and
ee, 2006; Madsen and Niessner, 2019). Moreover, we control
or earning announcements in the week where attention is mea-
ured, with an indicator equal to one for weeks with an earnings
nnouncement and zero otherwise, as earnings announcements
ight attract retail investors (Chen et al., 2021).
Ultimately, we control for information shocks and volume

hocks, which might catch the attention of retail investors. Fol-
owing Jiang and Zhu (2017) and others, we employ jumps in
tock price in the week where attention is measured, identified
sing the swap variance approach (Jiang and Oomen, 2008), as
proxy for information shocks. This indicator variable is equal

o one for weeks with a price jump, and zero otherwise. Volume
hocks are measured with the ratio between mean daily trading
olume in the week where attention is measured and that in the
rior week.11

.2. The models

To test the first critical assumption in the vast literature on ac-
ive measures of retail investor attention, we estimate OLS Model
1) to examine whether our active measures of retail investor
ttention are positively associated with retail investor base:

nvestorsi,t,q,n = β0 + β1Attentioni,t−1 + β2Attentioni,t−1

∗ Ret_1Wi,t−1 + β3Ret_1Wi,t−1 + β4Ret_1Mi,t−1 + β5Ret_3Mi,t−1

+ β6Volatilityi,n−1 + β7Illiquidityi,n−1 + β8Pricei,t−1 + β9BTMi,t−1

+ β10Sizei,t−1 + β11Institutionali,q−1 + β12Analysti,q−1

+ β13Buyi,q−1 + β14Advertisingi,n−1 + β15Earningsi,t−1

+ β16Jumpi,t−1 + β17Volumei,t−1 + εi,t,q,n (1)

where Investors is the weekly retail investor base measured with
average retail investor base and maximum retail investor base, i
denotes stock, t denotes week, q denotes quarter, and n denotes

9 We find similar results in unreported tests where raw stock returns
nd stock returns adjusted with value-weighted market returns are employed,
lternatively.
10 We set the missing values of annual advertising expenses to zero
Albuquerque et al., 2020; Chen et al., 2021).
11 In unreported tests, we find similar results when volume shocks are
easured with the ratio between mean daily trading volume in the week where
ttention is measured and that in the prior two or four weeks. We also find
imilar results when stock price jumps in the prior two or four week are
ontrolled in unreported tests.
5

year. Attention is the weekly active measures of retail investor
attention in week t−1, including ASVI and GSVI. We use the
lagged weekly measures of retail investor attention to address
the potential endogeneity between retail investor attention and
retail investor base. Ret_1W, Ret_1M, and Ret_3M are 1-week, 1-
month, and 3-month stock returns adjusted with equal-weighted
market returns. We use the interaction term between Attention
and Ret_1W to test whether recent stock returns influence re-
tail investors’ investment decisions (Chen, 2021; Vozlyublennaia,
2014). Volatility is annualized stock return volatility in the prior
year. Illiquidity is the zero return day ratio in the prior year. Price
is price level and BTM is book-to-market ratio. Size is proxied
by the natural logarithm of market capitalization. Institutional
is institutional ownership. Analyst and Buy are the natural log-
arithms of the number of analysts following and the number
of buy recommendations, respectively. Advertising is the natural
logarithm of annual advertising expenses in thousands. Earnings
is the earnings announcement indicator. Jump is the stock price
jump indicator. Volume is the measure for volume shocks. We
control for year and stock fixed effects in the estimates. Standard
errors are clustered by stock.

If active retail investor attention impacts retail investor base,
then an increase in the active measures should predict an increase
in retail investor base. We estimate OLS Model (2) to test this
hypothesis:

∆Investorsi,t,q,n = β0 + β1∆Attentioni,t−1 + β2∆Attentioni,t−1

∗ Ret_1Wi,t−1 + β3Ret_1Wi,t−1 + β4Ret_1Mi,t−1 + β5Ret_3Mi,t−1

+ β6Volatilityi,n−1 + β7Illiquidityi,n−1 + β8Pricei,t−1 + β9BTMi,t−1

+ β10Sizei,t−1 + β11Institutionali,q−1 + β12Analysti,q−1

+ β13Buyi,q−1 + β14Advertisingi,n−1 + β15Earningsi,t−1

+ β16Jumpi,t−1 + β17Volumei,t−1 + εi,t,q,n (2)

where ∆Investors is the weekly change in retail investor base
measured with average retail investor base and maximum retail
investor base, i denotes stock, t denotes week, q denotes quarter,
and n denotes year. ∆ Attention is the weekly change in active
etail investor attention in week t−1, measured with ASVI and
SVI. Other variables are defined in OLS Model (1). We control
or year and stock fixed effects in the estimates. Standard errors
re clustered by stock. A summary of variables employed in OLS
odels (1) and (2) is report in Appendix.
The attention literature conjectures that retail investor atten-

ion impacts retail investor base. There is also the view that
etail investor base might drive measures of retail investor at-
ention (e.g., Google search frequency). To explore the lead–lag
ffect between retail investor attention and retail investor base,
e follow Hou (2007) and jointly estimate the following vector
utoregression (VAR) models:

Investorsi,t = β0 +

K∑
k=1

αkInvestorsi,t−k +

K∑
k=1

βkAttentioni,t−k + εi,t

(3)

Attentioni,t = β0 +

K∑
k=1

γkInvestorsi,t−k +

K∑
k=1

δkAttentioni,t−k + εi,t

(4)

where k is the number of lags. Other variables are defined in
OLS Model (1). We control for year and stock fixed effects in
the estimates. If the impact of retail investor attention on retail
investor base is driven by the autocorrelation of retail investor
base and the simultaneous interaction between retail investor
base and retail investor attention, the coefficients on lags of retail
investor attention (

∑K
β ) should be jointly indistinguishable
k=1 k



Z. Chen and K. Craig Journal of Behavioral and Experimental Finance 39 (2023) 100820

f
M

r
w

w
t

t
s
i
p

K

rom zero, when lags of retail investor base are controlled in
odel (3).
Similarly, to test the lead–lag effect between the change in

etail investor attention and the change in retail investor base,
e jointly estimate the following VAR models:

∆Investorsi,t = β0 +

K∑
k=1

αk∆Investorsi,t−k

+

K∑
k=1

βk∆Attentioni,t−k + εi,t (5)

∆Attentioni,t = β0 +

K∑
k=1

γk∆Investorsi,t−k

+

K∑
k=1

δk∆Attentioni,t−k + εi,t (6)

here all variables are defined in the previous models. We con-
rol for year and stock fixed effects in the estimates.

The second critical assumption in the retail investor atten-
ion literature is that retail investor base impacts demand for
tocks and stock returns. To test this assumption, we examine the
mpacts of retail investor base on subsequent trading volume, a
roxy for stock demand, and stock returns using OLS Model (7):

Vi,t,q,n = β0 + β1Investorsi,t−1 + β2Investorsi,t−1 ∗ Ret_1Wi,t−1

+ β3Ret_1Wi,t−1 + β4Ret_1Mi,t−1 + β5Ret_3Mi,t−1

+ β6Volatilityi,n−1 + β7Illiquidityi,n−1 + β8Pricei,t−1

+ β9BTMi,t−1 + β10Sizei,t−1 + β11Institutionali,q−1

+ β12Analysti,q−1 + β13Buyi,q−1 + β14Advertisingi,n−1

+ β15Earningsi,t−1 + β16Jumpi,t−1 + β17Volumei,t−1 + εi,t,q,n (7)

where KV is our key variables of interest for stock i, including
mean daily trading volume in millions and stock returns adjusted
with equal-weighted market returns in the following 1-week, 2-
week, 3-week, and 4-week windows. Other variables are defined
in the previous models. We control for year and stock fixed effects
in the estimates. Standard errors are clustered by stock.

Ultimately, to explore the impact of the change in investor
base on subsequent trading volume and stock returns, we esti-
mate OLS Model (8):

KVi,t,q,n = β0 + β1∆Investorsi,t−1 + β2∆Investorsi,t−1

∗ Ret_1Wi,t−1 + β3Ret_1Wi,t−1 + β4Ret_1Mi,t−1 + β5Ret_3Mi,t−1

+ β6Volatilityi,n−1 + β7Illiquidityi,n−1 + β8Pricei,t−1 + β9BTMi,t−1

+ β10Sizei,t−1 + β11Institutionali,q−1 + β12Analysti,q−1

+ β13Buyi,q−1 + β14Advertisingi,n−1 + β15Earningsi,t−1

+ β16Jumpi,t−1 + β17Volumei,t−1 + εi,t,q,n (8)

where all variables are defined in the previous models. We con-
trol for year and stock fixed effects in the estimates. Standard
errors are clustered by stock.

4. Empirical results

4.1. Retail investor attention and retail investor base

In this section, we first investigate the impact of active retail
investor attention on the size of retail investor base in each of
the following four weeks estimating OLS Model (1). If active retail
investor attention is a proxy for stock visibility, it should have a
positive impact on the size of retail investor base. The pairwise

correlation coefficients for the right-hand-side variables reported

6

in Table 2 do not indicate any significant multicollinearity issue.
The results for OLS Model (1) are reported in Panel A of Table 3.

Panel A of Table 3 shows a positive relationship between ASVI
and average retail investor base in each of the following four
weeks, with and without the interaction term, significant at the
1% level in all estimates. These results indicate that stocks with
higher levels of active retail investor attention are associated with
a larger retail investor base, and the economic significance of
this effect appears to decrease only slightly over the following
four weeks. This evidence supports the first assumption in the
active investor attention literature that active attention positively
affects retail investor base. With a higher level of active retail
investor attention, winner stocks with a positive 1-week return
are associated with an even larger retail investor base, suggest-
ing winner-chasing behavior of retail investors (Ashour et al.,
2023; Bailey et al., 2011; Haruvy et al., 2007). This is indicated
by the positive relationship between the interaction term and
average retail investor base reported in Panel A of Table 3. In
addition, stock return in the prior week is positively related
to average retail investor base in Columns (1), (3), and (7) of
Panel A. However, this result is driven by stocks with a higher
level of retail investor attention. When the interaction term is
included in Columns (2), (4), (6), and (8), stock return in the prior
week is negatively related to average retail investor base. This
might be a result of the disposition effect where existing retail
investors sell winner stocks too soon (Odean, 1998), leading to a
smaller retail investor base. Ultimately, annualized stock return
volatility, lower price, information shocks, volume shocks, the
number of analysts following a stock, and advertising expenses
are positively related to average retail investor base, consistent
with the literature (Gervais et al., 2001; Grullon et al., 2004; Lou,
2014; Kumar and Lee, 2006). In general, larger stocks and stocks
with higher institutional ownerships tend to have a smaller retail
investor base (Kumar and Lee, 2006).

To test whether the increase in active retail investor attention
leads to increases in retail investor base, we estimate OLS Model
(2) and report results in Panel B of Table 3. The results show
a positive relationship between the increase in ASVI and the
increase in average retail investor base, with and without the
interaction term, significant at the 1% level in all estimates. A
one-standard-deviation increase in ASVI increases average retail
investor base by approximately 0.14% in each of the subsequent
four weeks. This indicates that increases in active attention lead
to a larger retail investor base, consistent with the first assump-
tion in the attention literature. The interaction term between the
increase in ASVI and 1-week stock return is negatively related to
the changes in average retail investor base in weeks 2, 3, and 4,
suggesting that loser stocks, with increased active attention, tend
to attract more retail investors. This effect could be driven by
attracted retail investors ‘‘buying the dip’’ (Dreman et al., 2001;
Shohfi and Simaan, 2021) because we find in unreported tests
that loser stocks continue to have negative returns in weeks 2
and 3. In addition, stocks with a lower price and smaller stocks
tend to experience more significant increases in retail investor
base, likely because retail investors tend to concentrate on these
stocks (Kumar and Lee, 2006). With our relative measure of retail
investor base, stocks with higher institutional ownership tend to
experience more significant increases in retail investor base. This
might be because stocks with higher institutional ownerships
tend to have a smaller retail investor base and a given increase
in the number of retail investors will be a relatively more signif-
icant increase for these stocks. Buy recommendations, earnings
announcements, information shocks, and volume shocks attracts
more retail investors.

Moreover, the positive relationship between ASVI and retail
investor base documented in this section suggests a positive
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Table 2
Pairwise correlation.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19)

(1) ASVI 1.0000

(2) ∆ASVI 0.4656 1.0000
***

(3) Investors 0.1895 0.0017 1.0000
***

(4) ∆Investors 0.0595 0.0465 0.1394 1.0000
*** *** ***

(5) Ret_1W 0.0013 -0.0100 0.0913 0.0415 1.0000
*** *** ***

(6) Ret_1M 0.0102 0.0004 0.1596 0.0356 0.5112 1.0000
*** **** *** ***

(7) Ret_3M 0.0221 0.0018 0.2120 -0.0258 0.1919 0.4913 1.0000
*** *** *** *** ***

(8) Volatility -0.0194 -0.0001 0.1023 0.0325 0.0405 0.0785 0.1094 1.0000
*** *** *** *** *** ***

(9) Illiquidity -0.0419 -0.0003 -0.0734 -0.0214 -0.0131 -0.0220 -0.0285 0.1115 1.0000
*** *** *** *** *** *** ***

(10) Price -0.0675 0.0029 -0.0084 0.0362 0.0144 0.0161 -0.0135 0.0545 0.0047 1.0000
*** *** *** *** *** *** *** **

(11) BTM -0.0313 0.0002 0.0214 0.0122 0.0140 0.0186 0.0009 -0.0036 -0.0012 0.0583 1.0000
*** *** *** *** *** * ***

(12) Size 0.3443 -0.0014 0.0556 -0.0077 -0.0085 -0.0068 0.0161 -0.0856 -0.0524 -0.4703 -0.0974 1.0000
*** *** *** *** *** *** *** *** *** ***

(13) Institutional 0.1699 -0.0001 0.0434 -0.0086 -0.0017 -0.0042 -0.0087 -0.0634 -0.0315 -0.3684 -0.0582 0.5533 1.0000
*** *** *** ** *** *** *** *** *** ***

(14) Analyst 0.3379 0.0000 0.0522 0.0021 -0.0005 -0.0008 0.0003 -0.0322 -0.0415 -0.2870 -0.0709 0.7639 0.5493 1.0000
*** *** *** *** *** *** *** ***

(15) Buy 0.2719 0.0005 0.0083 0.0098 0.0003 -0.0003 -0.0013 -0.0027 -0.0269 -0.2312 -0.0899 0.6420 0.4443 0.8520 1.0000
*** *** *** *** *** *** *** *** ***

(16) Advertising 0.1686 -0.0003 0.0281 0.0052 0.0011 0.0020 0.0023 -0.0395 -0.0313 -0.1503 -0.0254 0.3728 0.1995 0.3125 0.2199 1.0000
*** *** *** *** *** *** *** *** *** *** ***

(17) Earnings -0.0043 0.0057 -0.0528 0.0372 -0.0055 -0.0107 0.0018 -0.0234 0.0252 -0.0309 -0.0051 0.0202 0.0448 0.0125 0.0122 0.0090 1.0000
** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

(18) Jump 0.1086 0.0036 0.0738 0.0899 -0.0471 -0.0703 -0.0542 -0.0079 -0.0237 -0.0973 -0.0422 0.2781 0.1346 0.1703 0.1756 0.1215 0.0654 1.0000
*** ** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

(19) Volume -0.0236 -0.0037 -0.0038 0.1073 -0.0024 0.0057 0.0087 0.0042 -0.0016 0.0202 0.0019 -0.0386 -0.0189 -0.0201 -0.0168 -0.0117 0.0046 0.0036 1.0000
*** ** ** *** *** *** ** *** *** *** *** *** *** ** **

This table reports pairwise correlation coefficients among the right-hand-side variables of OLS Model (1). Investors is average retail investor base. ∆Investors is the weekly change in
Investors. Other variables are defined in Table 1. *, **, *** denote the significance level of 10%, 5%, and 1%, respectively.
Table 3
Active retail investor attention and retail investor base.

Panel A — Average retail investor base

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (3) (4) (5) (6) (7) (8)

ASVI 0.0268*** 0.0266*** 0.0261*** 0.0260*** 0.0253*** 0.0252*** 0.0248*** 0.0246***
29.91 29.82 29.04 29.00 28.08 28.05 27.68 27.65

Interaction 0.1124*** 0.0908*** 0.0813*** 0.0749***
15.01 12.52 11.09 10.19

Ret_1 W 0.0415*** −0.2112*** −0.0247*** −0.2288*** 0.0032 −0.1795*** 0.0188*** −0.1497***
12.17 −12.04 −7.40 −13.36 0.88 −10.38 5.17 −8.64

Ret_1M 0.1650*** 0.1656*** 0.2044*** 0.2048*** 0.2069*** 0.2073*** 0.2115*** 0.2118***
29.03 28.97 35.02 34.94 35.37 35.32 35.83 35.79

Ret_3M 0.2734*** 0.2731*** 0.2342*** 0.2340*** 0.1881*** 0.1879*** 0.1466*** 0.1464***
49.15 49.08 42.91 42.87 35.15 35.12 27.60 27.57

Volatility 0.0018*** 0.0018*** 0.0018*** 0.0018*** 0.0017*** 0.0017*** 0.0017*** 0.0017***
12.36 12.36 12.35 12.35 12.25 12.25 11.83 11.83

Illiquidity −0.1077*** −0.1078*** −0.1049*** −0.1051*** −0.1010*** −0.1012*** −0.0963*** −0.0964***
−6.05 −6.07 −5.92 −5.93 −5.70 −5.71 −5.42 −5.43

Price 0.0240*** 0.0241*** 0.0256*** 0.0257*** 0.0270*** 0.0271*** 0.0293*** 0.0294***
4.09 4.11 4.34 4.36 4.58 4.59 4.94 4.96

BTM 0.0036* 0.0036* 0.0037* 0.0037* 0.0038* 0.0038* 0.0039* 0.0039*
1.88 1.88 1.84 1.84 1.79 1.80 1.78 1.78

Size −0.0157*** −0.0156*** −0.0189*** −0.0189*** −0.0214*** −0.0214*** −0.0223*** −0.0222***
−4.08 −4.08 −4.64 −4.63 −4.96 −4.96 −5.01 −5.00

(continued on next page)
7
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i
e

Table 3 (continued).
Institutional −0.0444*** −0.0441*** −0.0373*** −0.0371*** −0.0306** −0.0305** 0.0237* −0.0235*

−3.09 −3.07 −2.60 −2.59 −2.14 −2.13 −1.65 −1.64
Analyst 0.0337*** 0.0336*** 0.0300*** 0.0300*** 0.0265*** 0.0265*** 0.0231** 0.0231**

3.49 3.49 3.11 3.11 2.76 2.75 2.41 2.40
Buy −0.0108* −0.0107* −0.0067 −0.0066 −0.0027 −0.0026 0.0006 0.0007

−1.72 −1.72 −1.07 −1.07 −0.43 −0.43 0.10 0.11
Advertising 0.0097** 0.0096** 0.0094** 0.0093** 0.0093** 0.0092** 0.0091** 0.0091**

2.09 2.07 2.01 1.99 1.97 1.96 1.94 1.93
Earnings −0.0078*** −0.0078*** −0.0056*** −0.0056*** −0.0084*** −0.0085*** −0.0105*** −0.0105***

−6.05 −6.06 −4.28 −4.29 −6.74 −6.75 −8.57 −8.58
Jump 0.0179*** 0.0184*** 0.0302*** 0.0305*** 0.0312*** 0.0315*** 0.0335*** 0.0338***

6.88 7.04 11.14 11.25 11.26 11.36 11.80 11.89
Volume 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001** 0.0001**

3.04 3.20 3.75 3.83 3.13 3.21 2.36 2.39
Intercept 0.5152*** 0.5158*** 0.5601*** 0.5598*** 0.5947*** 0.5943*** 0.6068*** 0.6064***

9.36 9.37 9.63 9.63 9.74 9.75 9.68 9.68

F-Test 467.40*** 431.20*** 400.46*** 388.13***
N 277,650 277,650 2,75,099 2,75,099 2,72,564 2,72,564 2,70,043 2,70,043
Adj. R2 0.7223 0.7226 0.7233 0.7235 0.7233 0.7235 0.7248 0.7249

Panel B — Change in Average Retail Investor Base

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (3) (4) (5) (6) (7) (8)

∆ ASVI 0.0012*** 0.0012*** 0.0012*** 0.0013*** 0.0012*** 0.0012*** 0.0012*** 0.0012***
21.34 21.38 18.67 18.77 16.49 16.74 16.74 17.00

Interaction −0.0008 −0.0073** −0.0159*** −0.0200***
−0.33 −2.03 −3.62 −3.74

Ret_1 W 0.0097*** 0.0097*** −0.0025 −0.0023 0.0017 0.0021 0.0068** 0.0072**
4.41 4.44 −0.94 −0.89 0.61 0.73 2.16 2.30

Ret_1M 0.0232*** 0.0232*** 0.0453*** 0.0454*** 0.0524*** 0.0526*** 0.0528*** 0.0531***
14.94 14.96 15.98 16.03 12.89 12.96 10.17 10.23

Ret_3M −0.0176*** −0.0176*** −0.0368*** −0.0368*** −0.0577*** −0.0577*** −0.0790*** −0.0790***
−16.31 −16.31 −17.44 −17.44 −18.58 −18.57 −19.67 −19.66

Volatility 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0002*** 0.0002***
3.82 3.82 3.74 3.73 3.53 3.53 3.50 3.49

Illiquidity −0.0018 −0.0018 −0.0035 −0.0035 −0.0034 −0.0034 −0.0036 −0.0036
−1.12 −1.12 −1.16 −1.16 −0.77 −0.77 −0.63 −0.63

Price 0.0026*** 0.0026*** 0.0054*** 0.0054*** 0.0082*** 0.0082*** 0.0106*** 0.0106***
4.77 4.77 5.01 5.01 5.09 5.09 5.06 5.06

BTM 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0003 0.0003
0.66 0.66 0.74 0.74 0.65 0.65 0.66 0.66

Size −0.0016*** −0.0016*** −0.0035*** −0.0035*** −0.0051*** −0.0051*** −0.0064*** −0.0064***
−5.81 −5.80 −6.61 −6.61 −6.56 −6.55 −6.35 −6.35

Institutional 0.0038*** 0.0038*** 0.0072*** 0.0072*** 0.0104*** 0.0104*** 0.0124*** 0.0134***
3.82 3.82 3.71 3.71 3.58 3.58 3.27 3.27

Analyst −0.0046*** −0.0046*** −0.0092*** −0.0092*** −0.0139*** −0.0139*** −0.0183*** −0.0183***
−7.61 −7.61 −7.85 −7.85 −7.96 −7.96 −7.98 −7.98

Buy 0.0044*** 0.0044*** 0.0092*** 0.0092*** 0.0140*** 0.0139*** 0.0183*** 0.0183***
11.11 11.11 11.60 11.60 11.71 11.71 11.62 11.61

Advertising −0.0001 −0.0001 −0.0002 −0.0002 −0.0001 −0.0001 −0.0001 −0.0001
−0.53 −0.53 −0.34 −0.35 −0.16 −0.16 −0.04 −0.04

Earnings 0.0098*** 0.0098*** 0.0121*** 0.0121*** 0.0089*** 0.0089*** 0.0067*** 0.0067***
19.04 19.04 15.55 15.55 12.80 12.80 9.82 9.82

Jump 0.0133*** 0.0133*** 0.0243*** 0.0243*** 0.0255*** 0.0255*** 0.0271*** 0.0271***
23.28 23.28 24.44 24.44 23.46 23.48 21.54 21.56

Volume 0.0002*** 0.0002*** 0.0003*** 0.0003*** 0.0002*** 0.0002*** 0.0002*** 0.0002***
4.40 4.40 4.12 4.12 3.82 3.82 3.55 3.55

Intercept 0.0250*** 0.0249*** 0.0539*** 0.0539*** 0.0803*** 0.0803*** 0.1041*** 0.1041***
6.56 6.56 7.39 7.39 7.46 7.46 7.38 7.38

F-Test 228.59*** 176.36*** 141.95*** 145.84***
N 275,185 275,185 2,72,633 2,72,633 2,70,102 2,70,102 2,67,584 2,67,584
Adj. R2 0.0635 0.0635 0.0878 0.0878 0.1091 0.1092 0.1365 0.1366

This table reports regression results for OLS Model (1) and OLS Model (2) in Panels A and B, respectively. Interaction is the interaction term between ASVI and Ret_1W
n Panel A and between ∆ASVI and Ret_1W in Panel B. Other variables are defined in Table 1. Stock and year fixed effects are controlled in the estimates. Standard
rrors are clustered by stock. F-test is against the null hypothesis that the coefficients on the key variable (ASVI in Panel A and ∆ASVI in Panel B) and Interaction

are jointly zero. T-statistics are reported in Italics. *, **, *** denote the significance level of 10%, 5%, and 1%, respectively.
correlation between Google search frequency and the number of
Google search users (retail investors). This lends support to recent
empirical studies that assume such positive correlation exists (Da
et al., 2015; Kostopouls et al., 2020).
8

4.2. Potential endogeneity

Although previous studies on active retail investor attention
assume that active attention impacts retail investor base (Chen,
2017; Chen et al., 2021; Da et al., 2011; Gervais et al., 2001),
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Table 4
Endogeneity.

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (3) (4)

Panel A — Simultaneous Interaction Between Attention and Average Retail Investor Base

Investors t−1 0.9874*** 0.9641*** 0.9415*** 0.9188***
1450.08 658.74 434.32 325.27

ASVIt−1 0.0024*** 0.0029*** 0.0032*** 0.0037***
24.83 18.48 15.84 15.21

Interaction −0.0028 −0.0129*** −0.0206*** −0.0239***
−1.48 −4.35 −5.23 −5.17

Controls YES YES YES YES
F-Test 312.33*** 185.01*** 143.48*** 130.86***
N 275,185 2,72,633 2,70,102 2,67,584
Adj. R2 0.9875 0.9687 0.9510 0.9343

Panel B — Simultaneous Interaction Between Changes in Attention and Average Retail Investor Base

∆ investors t−1 0.2661*** 0.2304*** 0.2219*** 0.2131***
45.23 25.31 19.63 16.74

∆ ASVIt−1 0.0008*** 0.0009*** 0.0008*** 0.0009***
13.97 12.65 11.38 12.13

Interaction −0.0012 −0.0075** −0.0163*** −0.0203***
−0.56 −2.16 −3.74 −3.8

Controls YES YES YES YES
F-Test 97.62*** 80.95*** 68.87*** 77.08***
N 2,72,700 2,70,153 2,67,626 2,65,108
Adj. R2 0.1292 0.1068 0.1201 0.1440

Panel C — Average Retail Investor Base Two Weeks Prior

Investors t−2 0.9609*** 0.9394*** 0.9173*** 0.8946***
636.45 428.69 321.58 256.27

ASVIt−1 0.0080*** 0.0083*** 0.0084*** 0.0086***
35.18 31.75 28.51 26.73

Interaction 0.0069** −0.0042 −0.0119*** −0.0155***
2.37 −1.13 −2.67 −3.10

Controls YES YES YES YES
F-Test 620.09*** 512.12*** 417.58*** 366.10***
N 2,72,700 2,70,153 2,67,626 2,65,108
Adj. R2 0.9689 0.9517 0.9347 0.9187

Panel D — Change in Average Retail Investor Base Two Weeks Prior

∆ investors t−2 −0.0343*** −0.0433*** −0.0518*** −0.0627***
−7.32 −5.90 −5.69 −5.94

∆ ASVIt−1 0.0012*** 0.0012*** 0.0011*** 0.0012***
20.82 17.94 15.69 15.82

Interaction −0.0010 −0.0076** −0.0164*** −0.0205***
−0.42 −2.13 −3.73 −3.83

Controls YES YES YES YES
F-Test 216.81*** 161.17*** 125.52*** 126.94***
N 2,70,242 2,67,699 2,65,172 2,62,656
Adj. R2 0.0642 0.0891 0.1106 0.1383

This table reports regression results for OLS Models (1) and (2). In Panel A and Panel B, lagged (week t-1) average retail
investor base and lagged (week t-1) change in average retail investor base are controlled in OLS Models (1) and (2),
respectively. In Panel C and Panel D, average retail investor base two weeks prior (week t-2) and the change in average
retail investor base two weeks prior (week t-2) are controlled in OLS Models (1) and (2), respectively. Interaction is the
interaction term between the key variable (ASVI in Panel A and Panel C, and ∆ASVI in Panel B and Panel D) and Ret_1W.
Other variables are defined in the previous tables. Only results for variables of interest are reported. Stock and year fixed
effects are controlled in the estimates. Standard errors are clustered by stock. F-test is against the null hypothesis that the
coefficients on the key variable and the interaction term are jointly zero. T-statistics are reported in Italics. *, **, *** denote
the significance level of 10%, 5%, and 1%, respectively.
e
a

his relationship can be endogenous. For instance, it is possible
hat retail investor base might drive Google search activities of
etail investors. It is also possible that the relationships docu-
ented in Table 3 might be driven by the autocorrelation in retail

nvestor base data and the simultaneous interaction between
etail investor base and active retail investor attention.12 These
ossibilities are worth investigating, even though we use lagged
easures of active retail investor attention (in week t−1) in the
revious section to address the potential endogeneity.

12 We find in unreported tests that (the change in) retail investor base is
ositively related to (the change in) retail investor attention in the same week,
ignificant at the (1%) 1% level.
9

If the effect of lagged active retail investor attention on retail
investor base is driven by the simultaneous interaction between
active retail investor attention and retail investor base, and the
autocorrelation in retail investor base data, this effect should
disappear when lagged retail investor base is controlled in the
estimates. We therefore estimate OLS Model (1), adding lagged
average retail investor base (in week t−1) as an independent
variable, and report results for variables of interest in Panel A
of Table 4. Similarly, we add the lagged change in average retail
investor base (in week t−1) as an independent variable and
stimate OLS Model (2). The results for the variables of interest
re reported in Panel B of Table 4.
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Table 5
Lead–lag effects.

Dependent variable Panel A — One-lag Regressions Panel B — Two-lag Regressions

Investors (t-1) ASVI (t-1) Investors (t-1: t-2) ASVI (t-1: t-2)

Investors 0.9865*** 0.0024*** 0.9788*** 0.0010***
6048.53 1226.91 6111.78 100.21

ASVI 0.5859*** 0.1202*** 0.4735*** 0.1830***
2694.14 3896.68 1694.02 4957.10

Dependent variable Panel C — Three-lag Regressions Panel D — Four-lag Regressions

Investors (t-1: t-3) ASVI (t-1: t-3) Investors (t-1: t-4) ASVI (t-1: t-4)

Investors 0.9828*** 0.0015*** 0.9799*** 0.0016***
5859.03 247.65 5535.81 177.59

ASVI 0.4087*** 0.2311*** 0.3508*** 0.2707***
1200.95 5664.90 843.20 6159.01

Dependent variable Panel E — One-lag Regressions Panel F — Two-lag Regressions

∆ Investors (t-1) ∆ ASVI (t-1) ∆ Investors (t-1: t-2) ∆ ASVI (t-1: t-2)

∆ Investors 0.2701*** 0.0008*** 0.1879*** 0.0009***
2036.93 233.28 6159.67 70.84

∆ ASVI −0.3855*** −0.4848*** −0.2479*** −0.9603***
36.17 8146.25 10.34 8985.45

Dependent variable Panel G — Three-lag Regressions Panel H — Four-lag Regressions

∆ Investors (t-1: t-3) ∆ ASVI (t-1: t-3) ∆ Investors (t-1: t-4) ∆ ASVI (t-1: t-4)

∆ Investors 0.2184*** 0.0014*** 0.2063*** 0.0018***
5623.73 77.16 3798.57 72.84

∆ ASVI −0.1006 −1.4296*** −0.0189 −1.8862***
1.22 8563.83 0.03 7795.05

This table reports the VARs results for the lead–lag effect between retail investor attention and retail investor base in Panels A
through D (Model (3) and Model (4)), and the VARs results for the lead–lag effect between the change in retail investor attention
and the change in retail investor base in Panels E though H (Model (5) and Model (6)). The VARs are estimated with one through
four lags and the sum of the coefficients on lagged variables is reported. In this table, t denotes week and other variables are defined
in the previous tables. F-statistics (t-statistics) for VARs estimates with multiple lags (one lag) are reported in Italics. *, **, *** denote
the significance level of 10%, 5%, and 1%, respectively.
The results reported in Panel A of Table 4 show that, when
lagged average retail investor base is controlled in the estimates,
ASVI is still positively related to average retail investor base
in each of the following four weeks, significant at the 1% level
in all estimates. However, the economic significance of this ef-
fect is lower than that in Panel A of Table 3. This reduction is
not surprising given the simultaneous interaction between active
retail investor attention and retail investor base, and the auto-
correlation in active retail investor attention data.13 The results
reported in Panel B also show a positive relationship between the
change in ASVI and the change in average retail investor base in
the following four weeks when lagged change in average retail
investor base is controlled in the estimates, significant at the 1%
level in all estimates. The economic significance of this effect
(around 0.0009) is similar to that reported in Panel B of Table 3
(0.0012).

To test whether the results reported in Table 3 are driven by
the impact of lagged retail investor base (week t−2) on active
retail investor attention (week t−1), we estimate OLS Model
(1) adding average retail investor base two weeks prior (week
t−2) as an independent variable. Similarly, we add the change
in average retail investor base two weeks prior (week t−2) as
an independent variable and estimate OLS Model (2). Results for
variables of interest are reported in Panel C and Panel D of Table 4.

The results reported in Panel C of Table 4 suggest that those
reported in Table 3 are not driven by the impact of lagged retail
investor base on active retail investor attention. When the aver-
age retail investor base from two weeks prior is controlled in the
estimates, ASVI is still positively related to average retail investor
base in the following four weeks, significant at the 1% level in
all estimates. Panel D of Table 4 shows that when the change in

13 We find in unreported tests that active retail investor attention is positively
elated to lagged active retail investor attention, significant at the 1% level.
10
average retail investor base from two weeks prior is controlled
in the estimates, the change in ASVI is still positively related to
the change in average retail investor base in the following four
weeks, significant at the 1% level in all estimates. The results for
the interaction terms in Panel C and Panel D of Table 4 indicate
the influence of recent stock returns on the effect of active retail
investor attention on retail investor base. In total, we find that
our results are not driven by the impact of lagged retail investor
base on active retail investor attention.

Ultimately, we estimate VAR models (Model (3) and Model
(4)) to explore the lead–lag effect between retail investor at-
tention and retail investor base. Results for one through four
lags are reported in Panels A through D of Table 5, respectively.
Similarly, we estimate VAR models (Model (5) and Model (6))
to test the lead–lag effect between the change in retail investor
attention and the change in retail investor base. Results for one
through four lags are reported in Panels E through H of Table 5,
respectively.

The results reported in Panels A through D of Table 5 show
that ASVI positively impacts retail investor base in VAR estimates
with one through four lags, significant at the 1% level in all esti-
mates. They also show that lagged retail investor base positively
influences ASVI. The results reported in Panels E though H indi-
cate that the increase in ASVI drives the increase in retail investor
base in VAR estimates with one through four lags, significant at
the 1% level in all estimates.

To conclude, the results reported in Tables 4 and 5 suggest
that the positive impact of active retail investor attention on retail
investor base is not driven by the endogeneity between retail
investor base and active retail investor attention. This evidence
provides critical support to previous studies arguing active retail
investor attention positively impacts retail investor base.
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Table 6
Subsequent trading volumes.

Panel A — Average Retail Investor Base

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)
Investors 1.6494*** 1.4418*** 1.2860*** 1.1590***

7.68 6.98 6.47 6.05
Interaction 0.6430 0.3398 0.6098 0.3656

0.64 0.34 0.64 0.36
Controls YES YES YES YES
F-Test 30.58*** 25.74*** 22.22*** 20.03***
N 277,650 277,650 277,650 277,650
Adj. R2 0.6333 0.6823 0.7100 0.7279

Panel B — Change in Average Retail Investor Base

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)
∆ Investors 7.3967*** 6.0147*** 5.2317*** 4.6743***

11.48 10.96 10.23 9.57
Interaction −21.3725** −10.0908 −10.0390 −8.3305

−2.19 −1.27 −1.60 −1.39
Controls YES YES YES YES
F-Test 66.26*** 60.74*** 53.52*** 46.61***
N 275,185 275,185 275,185 275,185
Adj. R2 0.6329 0.6818 0.7098 0.7277

This table reports regression results of OLS Models (7) and (8) where the dependent variables are mean daily trading volume in
millions over the subsequent 1-week, 2-week, 3-week, and 4-week windows. Panel A presents results for OLS Model (7) and Panel
B for Model (8). Interaction is the interaction term between the key variable (Investors in Panel A and ∆Investors in Panel B) and
Ret_1W. Other variables are defined in the previous tables. Only results for variables of interest are reported. Stock and year fixed
effects are controlled in the estimates. Standard errors are clustered by stock. F-test is against the null hypothesis that the coefficients
on the key variable and the interaction term are jointly zero. T-statistics are reported in Italics. *, **, *** denote the significance level
of 10%, 5%, and 1%, respectively.
4.3. Subsequent trading volumes

In the previous sections, we find evidence that active retail
investor attention impacts retail investor base. In this section, we
estimate OLS Models (7) and (8) to test the second assumption
in the investor attention literature where retail investor base
impacts stock demand. Results are reported in Panels A and B of
Table 6, respectively.14 We use the mean daily trading volume
over the subsequent 1-week, 2-week, 3-week, and 4-week win-
dows to proxy stock demand. Only results for variables of interest
are reported for brevity.

The results reported in Panel A of Table 6 show a positive
impact of average retail investor base on subsequent mean daily
trading volume over the four windows, all significant at the
1% level. The results reported in Panel B of Table 6 suggest
that the increase in average retail investor base leads to higher
mean daily trading volume over the four windows, all significant
at the 1% level. A one-standard-deviation increase in average
retail investor base increases mean daily trading volume by ap-
proximately 0.2278, 0.1853, 0.1611, and 0.1440 million over the
following 1-week, 2-week, 3-week, and 4-week windows, re-
spectively. In addition, the interaction term between the change
in average retail investor base and 1-week stock return has a
negative impact on mean daily trading volume in the subsequent
week.

The results reported in Table 6 support prior investor attention
studies that postulate a positive relationship between investor
base and stock demand (Chen, 2021; Kaniel et al., 2012; Moore,
2020), supporting the buying pressure hypothesis.

14 In unreported tests, we repeat our analysis employing retail investor base
nd changes in retail investor base predicted by OLS Models (1) and (2),
espectively, and find consistent results.
11
4.4. Subsequent stock returns

In this section, we estimate OLS Models (7) and (8) to examine
the second assumption in the attention literature where retail
investor base and the change in retail investor impact subsequent
stock returns. We employ stock returns adjusted with equal-
weighted market returns over the subsequent 1-week, 2-week,
3-week, and 4-week windows in our analysis. We report the
results for average retail investor base and the change in average
retail investor base in Panels A and B of Table 7, respectively.15
Only the results for variables of interest are reported for brevity.

The results reported in both panels of Table 7 show that
average retail investor base and the change in average retail
investor base are positively related to adjusted stock returns over
the subsequent four windows, all significant at the 1% level. Panel
B of Table 7 shows that a one-standard-deviation increase in
average retail investor base increases adjusted stock returns by
approximately 0.20%, 0.35%, 0.53%, and 0.62% over the subsequent
four windows, respectively. This is potentially caused by the
price pressure due to higher demand (Ben-Rephael et al., 2017;
Mayer, 2021), as documented in Table 6. In addition, the two
interaction terms in Table 7 are negatively related to subsequent
adjusted stock returns, significant at the 1% level in all estimates.
This evidence suggests that, with a larger retail investor base,
winner stocks tend to have a lower return in the following weeks.
This may be an indication of the disposition effect where retail
investors tend to sell winner stocks (Odean, 1998; Rau, 2015).

Overall, the results reported in Tables 3–7 show that active
retail investor attention impacts retail investor base, which in-
fluences stock demand and stock returns. This evidence provides

15 In unreported tests, we find consistent results employing retail investor
base and changes in retail investor base predicted by OLS Models (1) and (2),
respectively.
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Table 7
Subsequent stock returns.

Panel A — Average Retail Investor Base

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)
Investors 0.0343*** 0.0653*** 0.1023*** 0.1289***

48.06 50.26 50.73 51.01
Interaction −0.3885*** −0.3204*** −0.4474*** −0.1469***

−42.99 −35.00 −31.77 −16.43
Controls YES YES YES YES
F-Test 1287.97*** 1263.74*** 1297.80*** 1610.74***
N 277,650 277,650 277,650 277,650
Adj. R2 0.0384 0.1016 0.1206 0.1466

Panel B — Change in Average Retail Investor Base

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)
∆ Investors 0.0647*** 0.1140*** 0.1708*** 0.2004***

13.10 21.31 22.10 25.03
Interaction −2.6872*** −1.9040*** −2.9035*** −1.9884***

−13.06 −12.22 −11.40 −10.43
Controls YES YES YES YES
F-Test 93.92*** 235.13*** 287.69*** 340.54
N 275,185 275,185 275,185 275,185
Adj. R2 0.0272 0.0726 0.0789 0.0956

This table reports regression results of OLS Models (7) and (8) where the dependent variables are stock returns adjusted with
equal-weighted market returns over the subsequent 1-week, 2-week, 3-week, and 4-week windows. Panel A presents results for
OLS Model (7) and Panel B for OLS Model (8). Interaction is the interaction term between the key variable (Investors in Panel A
and ∆Investors in Panel B ) and Ret_1W. Other variables are defined in the previous tables. Only results for variables of interest are
reported. Stock and year fixed effects are controlled in the estimates. Standard errors are clustered by stock. F-test is against the
null hypothesis that the coefficients on the key variable and the interaction term are jointly zero. T-statistics are reported in Italics.
*, **, *** denote the significance level of 10%, 5%, and 1%, respectively.
a mechanism through which active retail investor attention im-
pacts stock returns (Chen et al., 2021; Chemmanur and Yan, 2019;
Da et al., 2011; Drake et al., 2017; Gervais et al., 2001; Kaniel
et al., 2012; Lou, 2014; Mayer, 2021; Swamy and Dharani, 2019).

4.5. The size effect

Previous studies suggest that stock size influences the impacts
of retail investor attention (Chemmanur and Yan, 2019; Meshch-
eryakov and Winters, 2022; Rakowski et al., 2021). To examine
the role of stock size in active retail investor attention, we divide
our sample into smaller (bottom 30%) and larger (top 30%) size
groups and repeat our analyses for the two groups.16 For brevity,
only results for variables of interest are reported in Table 8.17

The comparison between the smaller and larger size groups
presented in Panel A of Table 8 indicates that ASVI and the
interaction term between ASVI and 1-week stock return have
economically more significant impacts on average retail investor
base for the larger size group in each of the subsequent four
weeks. Panel B of Table 8 also shows that the change in ASVI
has an economically more significant impact on the change in
average retail investor base for the larger size group. In addition,
the influence of the interaction term between the change in ASVI
and 1-week stock return on the change in average retail investor
base, as documented in Panel B of Table 3, is driven by the larger
size group.

Panel C of Table 8 shows that average retail investor base
and the change in average retail investor base have economically
more significant impacts on mean daily trading volume of the
larger size group over the subsequent four windows. These results
are consistent with Meshcheryakov and Winters (2022) where

16 We find consistent results in unreported tests when alternative divisors are
sed, e.g., bottom and top 40%.
17 We find consistent results in unreported tests where maximum retail
nvestor base and GSVI are employed to measure retail investor base and retail
nvestor attention, respectively.
12
retail investors trade more actively in larger stocks, and increases
in active retail investor attention lead to more significant in-
creases in retail investors’ trading of larger stocks. In addition, the
interaction term between average retail investor base and 1-week
stock return appears to have a positive impact on mean daily
trading volume of the larger size group but a negative impact
on that of the smaller size group. This means that, with a larger
retail investor base, smaller winner stocks tend to experience a
decrease in subsequent mean daily trading volume and, larger
winner stocks tend to experience an increase in subsequent mean
daily trading volume. This might be because the disposition effect
dominates the winner-chasing effect for smaller stocks, but has
the opposite effect for larger stocks.

As shown in Panel D of Table 8, average retail investor base
and the change in average retail investor base have economically
more significant impacts on adjusted stock returns of the larger
stock size group over the subsequent four windows. For instance,
a one-standard-deviation increase in average retail investor base
increases adjusted stock returns by 0.12%, 0.22%, 0.36%, and 0.47%
for the smaller size group over the subsequent 1-week, 2-week,
3-week, and 4-week windows, and by 0.38%, 0.73%, 1.12%, and
1.24% for the larger size group over the four windows. Moreover,
the interaction terms in Panel D of Table 8 also have economically
more significant impacts on subsequent adjusted stock returns of
the larger size group.

5. Robustness tests

5.1. Alternative measure of retail investor base

In the previous sections, weekly retail investor base is mea-
sured with average retail investor base. In this section, we use
maximum retail investor base to measure weekly retail investor
base in our analyses and report the results for OLS Models (1),
(2), (7), and (8) in Table 9. Only results for variables of interest
are reported for brevity.
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Table 8
The size effect.

Panel A — Average Retail Investor Base

Smaller Group Larger Group

1st Week 2nd Week 3rd Week 4th Week 1st Week 2nd Week 3rd Week 4th Week

(1) (2) (2) (4) (5) (6) (7) (8)
ASVI 0.0227*** 0.0218*** 0.0208*** 0.0201*** 0.0362*** 0.0365*** 0.0360*** 0.0358***

18.24 17.77 17.17 16.87 14.86 14.68 14.25 14.15
Interaction 0.0599*** 0.0474*** 0.0444*** 0.0388*** 0.1693*** 0.1361*** 0.1291*** 0.1228***

4.65 3.79 3.58 3.13 8.41 6.97 14.25 6.03
Controls YES YES YES YES YES YES YES YES
F-Test 168.67*** 159.43*** 148.83*** 143.82*** 116.65*** 110.41*** 103.76*** 101.76***
N 83,295 83,295 83,295 83,295 83,295 83,295 83,295 83,295
Adj. R2 0.7518 0.7540 0.7545 0.7555 0.7495 0.7500 0.7498 0.7516

Panel B — Change in Average Retail Investor Base

Smaller Group Larger Group

1st Week 2nd Week 3rd Week 4th Week 1st Week 2nd Week 3rd Week 4th Week

(1) (2) (2) (4) (5) (6) (7) (8)
∆ ASVI 0.0012*** 0.0012*** 0.0011*** 0.0011*** 0.0017*** 0.0017*** 0.0018*** 0.0020***

12.82 11.13 10.03 9.38 12.31 11.15 10.09 10.46
Interaction 0.0049 0.0025 −0.0062 −0.0112 −0.0110* −0.0298*** −0.0397*** −0.0493***

1.11 0.43 −0.90 −1.39 −1.83 −3.22 −3.37 −3.72
Controls YES YES YES YES YES YES YES YES
F-Test 83.19*** 63.01 50.30*** 43.98*** 75.86*** 62.76*** 52.53*** 55.77***
N 82,556 82,556 82,556 82,556 82,556 82,556 82,556 82,556
Adj. R2 0.0752 0.0995 0.1197 0.1487 0.1209 0.1608 0.1842 0.2177

Panel C — Mean Daily Trading Volume in Millions

Smaller Group Larger Group

1-Week Window 2-Week Window 3-Week Window 4-Week Window 1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4) (5) (6) (7) (8)
Average Retail Investor Base

Investors 1.0785*** 0.8648*** 0.7206*** 0.6210*** 2.5627*** 2.2178*** 1.9536*** 1.7126***
5.43 4.68 4.07 3.64 4.71 4.19 3.82 3.49

Interaction −1.2164 −2.0599 −2.4404* −3.5699** 6.5242*** 6.1491** 6.7911*** 7.4890***
−0.74 −1.27 −1.74 −2.35 2.47 2.37 2.55 2.68

Controls YES YES YES YES YES YES YES YES
F-Test 15.30*** 11.00*** 8.65*** 8.26*** 11.20*** 9.01*** 7.67*** 6.66***
N 83,295 83,295 83,295 83,295 83,295 83,295 83,295 83,295
Adj. R2 0.1797 0.2365 0.2777 0.3071 0.7405 0.7697 0.7855 0.7963

Change in Average Retail Investor Base
∆ Investors 9.0101*** 6.9836*** 5.8967*** 5.0614*** 11.9953*** 10.2353*** 9.0982*** 8.4691***

6.90 6.80 6.17 5.49 6.06 5.46 5.04 4.82
Interaction −2.6529 −5.1821 −7.0598 −1.2981 −25.2939 7.5359 2.0330 1.6104

−0.11 −0.24 −0.44 −0.09 −1.46 0.55 0.17 0.14
Controls YES YES YES YES YES YES YES YES
F-Test 23.82*** 23.56*** 19.93*** 15.61*** 20.11*** 15.02*** 12.83*** 11.65***
N 82,556 82,556 82,556 82,556 82,556 82,556 82,556 82,556
Adj. R2 0.1896 0.2462 0.2878 0.3168 0.7392 0.7687 0.7849 0.7959

Panel D — Adjusted Stock Returns

Smaller Group Larger Group

1-Week Window 2-Week Window 3-Week Window 4-Week Window 1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4) (5) (6) (7) (8)
Average Retail Investor Base

Investors 0.0315*** 0.0605*** 0.0943*** 0.1193*** 0.0412*** 0.0777*** 0.1212*** 0.1516***
23.17 24.71 25.04 25.13 29.96 31.65 31.83 31.93

Interaction −0.3221*** −0.2772*** −0.3649*** −0.1306*** −0.5182*** −0.4404*** −0.6170*** −0.2173***
−22.81 −17.02 −14.90 −8.00 −27.76 −22.94 −20.95 −10.85

Controls YES YES YES YES YES YES YES YES
F-Test 332.84*** 307.43*** 314.76*** 346.59*** 517.48*** 508.53*** 507.22*** 569.23***
N 83,295 83,295 83,295 83,295 83,295 83,295 83,295 83,295
Adj. R2 0.0379 0.1009 0.1235 0.1543 0.0579 0.1167 0.1406 0.1660

(continued on next page)
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The results reported in Panel A of Table 9 show that ASVI
s positively related to maximum retail investor base in each
f the subsequent four weeks, significant at the 1% level in all
stimates. Panel B of Table 9 shows that the change in ASVI
s positively related to the change in maximum retail investor
ase in the following week, significant at the 1% level. These
esults, consistent with those reported in Table 3, support the first
13
ssumption in the investor attention literature that retail investor
ttention is positively related to retail investor base.
The results presented in Panel C of Table 9 are consistent with

hose reported in Table 6. Maximum retail investor base and the
hange in maximum retail investor base are positively related
o mean daily trading volume over the subsequent 1-week, 2-
eek, 3-week, and 4-week windows, significant at the 1% level
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Change in Average Retail Investor Base

∆ Investors 0.0399*** 0.0719*** 0.1159*** 0.1542*** 0.1220*** 0.2384*** 0.3637*** 0.4042***
4.61 8.20 9.52 12.58 12.07 17.41 17.56 17.37

Interaction −1.7700*** −1.1848*** −1.4623*** −0.7360** −4.8015*** −3.2376*** −5.5798*** −4.2396***
−4.55 −4.31 −3.16 −2.17 −15.17 −12.08 −12.69 −12.06

Controls YES YES YES YES YES YES YES YES
F-Test 11.25*** 36.50*** 76.17*** 105.75*** 127.96*** 155.84*** 158.21*** 156.74***
N 82,556 82,556 82,556 82,556 82,556 82,556 82,556 82,556
Adj. R2 0.0257 0.0759 0.0880 0.1134 0.0431 0.0872 0.1012 0.1127

This table reports regression results of OLS Models (1), (2), (7) and (8) where the sample is divided into smaller (bottom 30%) and larger (top 30%) size groups.
Results for OLS Models (1) and (2) are reported in Panels A and B, respectively. OLS Models (7) and (8) results for mean daily trading volume and adjusted stock
returns are reported in Panels C and D, respectively. All variables are defined in the previous tables. Only results for variables of interest are reported. Stock and
year fixed effects are controlled in the estimates. Standard errors are clustered by stock. F-test is against the null hypothesis that the coefficients on the key variable
and the interaction term are jointly zero. T-statistics are reported in Italics. *, **, *** denote the significance level of 10%, 5%, and 1%, respectively.
Table 9
Alternative measure of retail investor base.

Panel A — Maximum Retail Investor Base

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (3) (4)
ASVI 0.0284*** 0.0269*** 0.0258*** 0.0250***

30.25 28.73 27.65 27.06
Interaction 0.1113*** 0.0913*** 0.0783*** 0.0754***

13.22 9.08 8.54 7.53
Controls YES YES YES YES
F-Test 483.87*** 435.47*** 394.45*** 383.31***
N 277,650 2,75,099 2,72,564 2,70,043
Adj. R2 0.6695 0.6696 0.6699 0.6713

Panel B — Change in Maximum Retail Investor Base

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (3) (4)
∆ ASVI 0.0004*** 0.0001 −0.0001 0.0001

4.18 1.29 −0.05 0.40
Interaction −0.0063** −0.0121*** −0.0227*** −0.0263***

−1.96 −2.66 −4.11 −3.97
Controls YES YES YES YES
F-Test 11.13*** 4.25*** 8.46*** 7.89***
N 275,185 2,72,633 2,70,102 2,67,584
Adj. R2 0.0422 0.0436 0.0627 0.0877

Panel C — Mean Daily Trading Volume in Millions

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (3) (4)
Investors 1.3427*** 1.1566*** 1.0251*** 0.9208***

4.17 4.03 3.91 3.80
Interaction −0.4153 −0.4481 −0.1826 −0.3111

−0.44 −0.50 −0.21 −0.36
Controls YES YES YES YES
F-Test 13.46*** 12.16*** 10.96*** 10.10***
N 277,650 277,650 277,650 277,650
Adj. R2 0.6331 0.6820 0.7098 0.7277

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(5) (6) (7) (8)
∆ Investors 3.0471*** 2.3480*** 2.0107*** 1.7633***

3.74 3.69 3.70 3.65
Interaction −18.2981*** −11.5845** −12.0933*** −9.9771**

−2.57 −2.00 −2.56 −2.22
Controls YES YES YES YES
F-Test 10.88*** 9.52*** 10.67*** 9.61***
N 275,185 275,185 275,185 275,185
Adj. R2 0.6318 0.6809 0.7091 0.7271

(continued on next page)
in all estimates. In addition, the interaction term between the
change in maximum retail investor base and 1-week stock return
is negatively related to mean daily trading volume over the four
windows, significant at the 1% level in all estimates.

The results reported in Panel D of Table 9 are consistent with
those reported in Table 7. Maximum retail investor base and the
change in maximum retail investor base have a positive impact
14
on adjusted stock returns over the subsequent 1-week, 2-week,
3-week, and 4-week windows, significant at the 1% level in all
estimates. The two interaction terms in Panel D of Table 9 have
a negative impact on subsequent adjusted stock returns. These
results further support the second assumption in the investor
attention literature that retail investor base positively impacts
stock demand and returns.
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Table 9 (continued).
Panel D — Adjusted Stock Returns

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (3) (4)
Investors 0.0269*** 0.0504*** 0.0789*** 0.0987***

6.13 5.64 5.60 5.41
Interaction −0.3567*** −0.2983*** −0.4277*** −0.1822***

−11.81 −18.45 −19.48 −7.76
Controls YES YES YES YES
F-Test 218.77*** 257.30*** 242.58*** 328.51***
N 277,650 277,650 277,650 277,650
Adj. R2 0.0351 0.0946 0.0110 0.1346

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(5) (6) (7) (8)
∆ Investors 0.0234*** 0.0385*** 0.0591*** 0.0676***

6.33 4.85 4.53 4.51
Interaction −1.3479*** −0.9060*** −1.4872*** −1.1838***

−11.20 −10.31 −9.68 −9.71
Controls YES YES YES YES
F-Test 65.00*** 55.24*** 47.93*** 53.43***
N 275,185 275,185 275,185 275,185
Adj. R2 0.0203 0.0681 0.0734 0.0912

This table reports regression results of OLS Models (1), (2), (7), and (8) where the dependent variables are maximum retail investor
base in Panels A, the change in maximum retail investor base in Panel B, mean daily trading volumes over the subsequent 1-week,
2-week, 3-week, and 4-week windows in Panel C, and stock returns adjusted with equal-weighted market returns over the subsequent
1-week, 2-week, 3-week, and 4-week windows in Panel D. Weekly retail investor base is measured with maximum retail investor
base. All variables are defined in the previous tables. Only results for variables of interest are reported. Stock and year fixed effects
are controlled in the estimates. Standard errors are clustered by stock. F-test is against the null hypothesis that the coefficients on
the key variable and the interaction term are jointly zero. T-statistics are reported in Italics. *, **, *** denote the significance level
of 10%, 5%, and 1%, respectively.
Table 10
Alternative measure of active retail investor attention.

Panel A — Average Retail Investor Base

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (2) (4)
GSVI 0.0157*** 0.0153*** 0.0148*** 0.0145***

26.97 26.30 25.46 25.20
Interaction 0.0695*** 0.0558*** 0.0485*** 0.0447***

12.58 10.43 8.87 8.10
Controls YES YES YES YES
F-Test 383.04*** 354.59*** 329.42*** 321.74***
N 277,650 277,650 277,650 277,650
Adj. R2 0.7193 0.7204 0.7205 0.7221

Panel B — Change in Average Retail Investor Base

1st Week 2nd Week 3rd Week 4th Week

(1) (2) (2) (4)
∆ GSVI 0.0007*** 0.0007*** 0.0007*** 0.0007***

18.45 15.31 13.28 14.60
Interaction 0.0004 −0.0015 −0.0061* −0.0076**

0.23 −0.56 −1.89 −1.97
Controls YES YES YES YES
F-Test 170.79*** 117.19*** 88.52*** 106.80***
N 275,185 275,185 275,185 275,185
Adj. R2 0.0626 0.0875 0.1089 0.1364

This table reports regression results of OLS Models (1) and (2) in Panels A and B, respectively. In this table, active retail investor
attention is measured with GSVI and retail investor base is measured with average retail investor base. All variables are defined in
the previous tables. Only results for variables of interest are reported. Stock and year fixed effects are controlled in the estimates.
Standard errors are clustered by stock. F-test is against the null hypothesis that the coefficients on the key variable and the interaction
term are jointly zero. T-statistics are reported in Italics. *, **, *** denote the significance level of 10%, 5%, and 1%, respectively.
5.2. Alternative definition of retail investor attention

In the previous sections, active retail investor attention is
measured with ASVI. We measure active retail investor attention
with GSVI and estimate OLS Models (1) and (2) in this section.
Results for OLS Models (1) and (2) are reported in Panels A and B
of Table 10, respectively. For brevity, only results for variables of
interest are reported.

The results reported in Panel A of Table 10 are consistent with
those reported in Panel A of Table 3. GSVI is positively related to
average retail investor base in each of the following four weeks.
15
The interaction term between GSVI and 1-week stock return is
also positively related to average retail investor base in each of
the following four weeks. These relationships are significant at
the 1% level in all estimates. The results reported in Panel B
are consistent with those reported in Panel B of Table 3. The
change in GSVI is positively related to changes in average retail
investor base in the following four weeks, significant at the 1%
level in all estimates. A one-standard-deviation increase in GSVI
is associated with an increase of approximately 0.11% in average
retail investor base in each of the following four weeks. We
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Table 11
Subsequent annualized stock return volatilities.

Panel A — Weekly Retail Investor Base

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)
Investors 1.3888*** 0.0947 −1.2828*** −2.4275***

7.07 0.42 −5.23 −9.15
Interaction 37.5517*** 34.6799*** 33.4260*** 26.1075***

8.93 8.80 7.87 7.12
Controls YES YES YES YES
F-Test 67.59*** 39.14*** 42.15*** 60.61***
N 277,650 277,650 277,650 277,650
Adj. R2 0.2177 0.2811 0.3148 0.3431

Panel B — Change in Weekly Retail Investor Base

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)
∆ Investors 12.3405*** 9.4469*** 6.3358*** 4.9218***

16.28 13.48 9.88 7.95
Interaction 36.8265** 87.0809*** 104.2621*** 76.4731***

1.94 5.78 7.49 6.20
Controls YES YES YES YES
F-Test 145.51*** 125.76*** 95.21*** 60.60***
N 275,185 275,185 275,185 275,185
Adj. R2 0.2181 0.2813 0.3142 0.3414

This table reports regression results of OLS Models (7) and (8) where the dependent variables are annualized stock return volatilities
over the subsequent 1-week, 2-week, 3-week, and 4-week windows. Panel A presents results for OLS Model (7) and Panel B for
OLS Model (8). All variables are defined in the previous tables. Only results for variables of interest are reported. Stock and year
fixed effects are controlled in the estimates. Standard errors are clustered by stock. F-test is against the null hypothesis that the
coefficients on the key variable and the interaction term are jointly zero. T-statistics are reported in Italics. *, **, *** denote the
significance level of 10%, 5%, and 1%, respectively.
ind consistent results in unreported tests where investor base
s measured with maximum retail investor base.

.3. Subsequent stock return volatilities

Previous studies find retail investor attention impacts stock
eturn volatilities (Andrei and Hasler, 2015; Aouadi et al., 2013;
erwartz and Xu, 2022) but the results are mixed. In this section,
e estimate OLS Models (7) and (8) to test whether retail investor
ase and the change in retail investor base influence subsequent
nnualized stock returns volatilities over the subsequent 1-week,
-week, 3-week, and 4-week windows. We report the results
or average retail investor base and the change in average retail
nvestor base in Panels A and B of Table 11, respectively. Only
esults for variables of interest are reported for brevity. We find
onsistent results in unreported tests where retail investor base
s measured with maximum retail investor base.

The results reported in the two panels of Table 11 show that
oth interaction terms are positively related to annualized stock
eturn volatilities over the four windows, significant at the 1%
evel in all estimates. This indicates that average retail investor
ase and the change in average retail investor base have a positive
mpact on subsequent annualized stock return volatilities when
-week stock returns are positive.
The change in average retail investor base also has a positive

mpact on subsequent annualized stock return volatilities, signif-
cant at the 1% level in all estimates in Panel B. A one-standard-
eviation increase in average retail investor base increases annu-
lized stock return volatilities by approximately 0.3801, 0.2910,
.1951, and 0.1516 over the 1-week, 2-week, 3-week, and 4-
eek windows, respectively. These results are consistent with

ankensgård and Vilhelmsson (2018) where retail ownership is
ositively related to stock return volatilities in the Swedish mar-
et. In contrast, average retail investor base in Panel A has a
ositive impact on annualized stock return volatilities over the 1-
eek window, but a negative impact over the 3-week and 4-week
indows.
16
5.4. The impacts of active retail investor attention

In this study, we aim to provide empirical support for the
critical assumptions in prior studies documenting positive im-
pacts of active retail investor attention on stock demand and
stock returns. We cannot apply our main conclusions to those
prior studies unless we find results within our framework that
are consistent with those in the prior studies. Therefore, we
estimate OLS Models (1) and (2) to test the impacts of active retail
investor attention on mean daily trading volume, stock returns
adjusted with equal-weighted market returns, and annualized
stock returns volatilities over the subsequent 1-week, 2-week,
3-week, and 4-week windows (dependent variables). Results for
ASVI and the change in ASVI are reported in Panel A and Panel B
of Table 12, respectively. Only results for key variables of interest
are reported.

The results reported in Panel A of Table 12 show that ASVI
has a positive impact on mean daily trading volume, adjusted
stock returns, and annualized stock return volatilities over the
subsequent four windows, significant at the 1% level in most
estimates. These results are consistent with the findings in the
previous studies (Ding and Hou, 2015). The interaction term
between ASVI and 1-week stock return is negatively related to
mean daily trading volume, adjusted stock returns, and annual-
ized stock return volatilities over the subsequent four windows,
significant at the 1% level in most estimates.

Consistent with the findings in the previous studies (Kim et al.,
2019; Takeda and Wakao, 2014), the results reported in Panel B
of Table 12 show a positive impact of the change in ASVI on mean
daily trading volume and annualized stock return volatilities over
the subsequent four windows, significant at the 1% level in all
estimates. In contrast to Da et al. (2011), the change in ASVI is
negatively related to adjusted stock returns over the subsequent
four windows, significant at the 1% level in all estimates. How-
ever, this result is consistent with more recent studies (Bijl et al.,
2016; Chen, 2017; Chen et al., 2020) where increases in active
retail investor attention indicate investor overreaction (Heyman
et al., 2019) and therefore, predicts decreases in stock prices.
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Table 12
The impacts of active retail investor attention.

Panel A — Retail Investor Attention

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)

Mean Daily Trading Volume in Millions
ASVI 0.2701*** 0.2454*** 0.2289*** 0.2170***

8.52 8.00 7.60 7.33
Interaction −0.9039*** −0.8210*** −0.7238*** −0.7571***

−4.76 −4.85 −4.72 −4.86
Controls YES YES YES YES
F-Test 68.95*** 64.48*** 58.29*** 52.49***
N 277,650 277,650 277,650 277,650
Adj. R2 0.6333 0.6824 0.7104 0.7283

Stock Returns Adjusted with Equal-Weighted Market Return
ASVI −0.0001 0.0005*** 0.0012*** 0.0024***

−0.69 3.98 7.31 11.95
Interaction −0.0094*** −0.0052*** −0.0028 −0.0079***

−3.97 −2.59 −0.80 −2.68
Controls YES YES YES YES
F-Test 15.36*** 8.14*** 36.82*** 73.86***
N 277,650 277,650 277,650 277,650
Adj. R2 0.0131 0.0638 0.0682 0.0867

Annualized Stock Return Volatilities
ASVI 0.4058*** 0.3454*** 0.2724*** 0.2151***

16.88 14.87 12.18 9.82
Interaction −2.8190*** −2.1617*** −1.9058*** −2.2004***

−4.25 −3.53 −2.84 −3.96
Controls YES YES YES YES
F-Test 143.20*** 111.43*** 75.08*** 52.29***
N 277,650 277,650 277,650 277,650
Adj. R2 0.2176 0.2814 0.3145 0.3420

Panel B — Change in Retail Investor Attention

1-Week Window 2-Week Window 3-Week Window 4-Week Window

(1) (2) (2) (4)

Mean Daily Trading Volume in Millions
∆ ASVI 0.0268*** 0.0205*** 0.0168*** 0.0144***

10.24 10.96 11.09 10.75
Interaction −0.2610*** −0.3328*** −0.3713*** −0.3547***

−2.37 −3.55 −4.52 −4.43
Controls YES YES YES YES
F-Test 53.50*** 60.49*** 61.90*** 58.43***
N 277,650 277,650 277,650 277,650
Adj. R2 0.6306 0.6800 0.7082 0.7263

Stock Returns Adjusted with Equal-Weighted Market Return
∆ ASVI −0.0003*** −0.0005*** −0.0009*** −0.0004***

−5.87 −8.09 −12.35 −6.16
Interaction 0.0188*** 0.0128*** 0.0303*** 0.0159***

4.62 4.25 5.00 3.38
Controls YES YES YES YES
F-Test 18.28*** 34.30*** 83.51*** 19.13***
N 277,650 277,650 277,650 277,650
Adj. R2 0.0135 0.0639 0.0685 0.0860

Annualized Stock Return Volatilities
∆ ASVI 0.0831*** 0.0745*** 0.0628*** 0.0611***

6.86 9.74 9.93 11.44
Interaction −1.6225*** −2.2278*** −2.4535*** −2.2241***

−2.56 −4.45 −5.58 −5.48
Controls YES YES YES YES
F-Test 23.64*** 48.79*** 56.25*** 70.92***
N 277,650 277,650 277,650 277,650
Adj. R2 0.2163 0.2805 0.3140 0.3416

This table reports regression results of OLS Models (1) and (2) where the dependent variables are mean daily trading volume, stock
returns adjusted with equal-weighted market returns, and annualized stock return volatilities over the subsequent 1-week, 2-week,
3-week, and 4-week windows. Panel A presents results for OLS Model (1) and Panel B for OLS Model (2). Only results for variables
of interest are reported. Stock and year fixed effects are controlled in the estimates. Standard errors are clustered by stock. F-test
is against the null hypothesis that the coefficients on the key variable and the interaction term are jointly zero. T-statistics are
reported in Italics. *, **, *** denote the significance level of 10%, 5%, and 1%, respectively.
Moreover, Panel B of Table 12 shows that the interaction term
between the change in ASVI and 1-week stock return impacts
mean daily trading volume, adjusted stock returns, and annual-
17
ized stock return volatilities over the subsequent four windows,
significant at the 1% level in all estimates. Again, this evidence
suggests that recent stock returns influence the effect of retail
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nvestor attention on stocks. In unreported tests, we find consis-
ent results when active retail investor attention is measured with
SVI.

. Conclusion

Utilizing weekly measures of retail investor base constructed
ith Robinhood investor data, and weekly measures of active
etail investor attention constructed using the Google Search Vol-
me Index for tickers, we find that active retail investor attention
mpacts retail investor base and therefore, stock demand and
tock returns. These results provide support to the vast litera-
ure on active retail investor attention that assumes a positive
orrelation between such attention and retail investor base and
positive correlation between retail investor base and stock

emand.
Our results show that (the change in) active retail investor

ttention is positively related to the size of (the change in) retail
nvestor base in the following four weeks, indicating that atten-
ion increases retail investor base. These results are not driven
y the endogeneity between active retail investor attention and
etail investor base. Our results also show that retail investor base
nd the change in retail investor base are both positively related
o mean daily trading volume and stock returns in the subsequent
-week, 2-week, 3-week, and 4-week windows. This evidence
upports the buying pressure hypothesis and the assumption that
etail investor base positively affects stock demand and valuation.
n contrast to the conjecture in previous studies, these effects are
conomically more significant for larger stocks than for smaller
tocks.
We find the above relationships influenced by recent stock

eturns. With a higher level of active retail investor attention,

inner stocks attract more retail investors than loser stocks,

18
likely driven by winner chasing of retail investors. In contrast,
with a temporary increase in active retail investor attention, loser
stocks attract more retail investors in the subsequent weeks,
likely driven by retail investors ‘‘buying the dip’’. These results
suggest that active retail investor attention play a significant role
in the trading behavior of retail investors. In addition, our results
show that retail investor base and the increase in retail investor
base contribute to higher annualized stock return volatilities in
the subsequent four weeks, especially for winner stocks.

Our results still leave unanswered questions for future re-
search. Robinhood investors might be different from other retail
investors and their trading behavior might be more heavily im-
pacted by attention. Due to data availability, it is unclear whether
retail investors’ trading behavior is different before the zero-
commission era that starts in year 2015 and after the COVID-19
pandemic that starts in year 2020. The role of stock size in the in-
teraction between the disposition effect and the winner-chasing
behavior of retail investors also calls for future research.
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Appendix
See Table A.1 given here.
Table A.1
Summary of variables.
Variables Description

Investors The size of retail investor base in week t, proxied by two measures. The first measure, maximum retail
investor base, is the maximum number of Robinhood investors for a stock in week t scaled by the maximum
number of retail investors over the entire sample period. The second measure, average retail investor base, is
the average daily number of Robinhood investors for a stock in week t scaled by the maximum number of
retail investors over the entire sample period.

∆Investors The change in retail investor base in week t, relative to week t − 1.

Attention The level of retail investor attention in week t − 1, measured with GSVI and ASVI. GSVI is the natural
logarithm of the Google Search Volume Index for tickers. ASVI is the natural logarithm of the average Google
Search Volume Index for three search terms including ‘‘ticker’’, ‘‘ticker+stock’’, and’’ticker+price’’.

∆Attention The change in retail investor attention in week t − 1, relative to week t − 2.

Ret_1W Stock return in week t − 1, adjusted with equal-weighted market return.

Ret_1M Stock return in the prior 1-month period ending in week t − 1, adjusted with equal-weighted market return.

Ret_3M Stock return in the prior 3-month period ending in week t − 1, adjusted with equal-weighted market return.

Volatility Annualized stock return volatility in the prior year, calculated with daily stock returns in the prior year.

Illiquidity Stock illiquidity, measured with zero return day ratio in the prior year. This ratio is calculated as the number
of zero return trading days in the prior year divided by the total number of trading days in the prior year.

Price Price level, calculated as one divided by stock price in week t − 1.

BTM Book-to-market ratio, calculated as book value per share in the prior year divided by stock price in week
t − 1.

Size The natural logarithm of market capitalization in week t − 1.

Institutional Institutional stock ownership in the prior quarter.

Analyst The natural logarithm of the number of analysts following in the prior quarter.

Buy The natural logarithm of the number of buy recommendations in the prior quarter.

Advertising The natural logarithm of annual advertising expenses in the prior year.

Earnings An indicator variable that is equal to 1 if there is an earnings announcement in week t − 1, and 0 otherwise.

Jump An indicator variable that is equal to 1 if there is a stock price jump in week t − 1, and 0 otherwise. Price
jumps are a measure for information shock.

Volume The ratio between mean daily trading volume in week t − 1 and mean daily trading volume in week t − 2.
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