
DOI: 10.1111/fire.12276

PA P E R S U BM I T T E D FOR R E V I EW

Investor awareness or information asymmetry?
Wikipedia and IPO underpricing

Thomas Boulton1 Bill B. Francis2 Thomas Shohfi2 Daqi Xin3

1 Farmer School of Business, Miami University,

Oxford, Ohio, USA

2 Lally School ofManagement, Rensselaer

Polytechnic Institute, Troy, NewYork, USA

3 Nankai Business School, Nankai University,

Tianjin, China

Correspondence

ThomasShohfi, Lally School ofManagement,

RensselaerPolytechnic Institute, Pittsburgh

Bldg, 1108thSt, Troy,NY12180,USA.

Email: shohft@rpi.edu

Abstract

We use the presence of a Wikipedia article for initial public

offering (IPO) firms to test theories of information asymme-

try and investor awareness. Although we find limited sup-

port for the former, our results provide strong support for

theories of investor awareness. Specifically, IPO firms with

a Wikipedia article exhibit significantly higher underpric-

ing and offer price revisions than do IPO firms without a

Wikipedia article. Investor awareness has positive long-term

effects, including greater analyst following and institutional

ownership for up to 3 years after the offering. The effect is

robust to firm-specific Google search volume, news cover-

age, retail trading intensity, social media activity, propensity

scorematching, and an instrumental variable approach.
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1 INTRODUCTION

The manner in which the world consumes information has changed dramatically since researchers began studying

initial public offering (IPO) underpricing (Ibbotson, 1975; Logue, 1973). Possibly, no invention since the television in

the 1920s has donemore to democratize the availability of information than the Internet. In recent years, the Internet

has evolved from a medium to consume information passively to a place where users collaborate to create content.

There is perhaps no better example of this collaborative effort than Wikipedia, the leading free online encyclopedia

where anyone can create and edit content.

As private companies or subsidiaries of public companies, information about IPO firms is often limited. For many

potential investors, the issuer’s carefully crafted registration statement is the primary source of information used to
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evaluate the IPO as an investment opportunity. Federal securities laws limit the information that issuers and their

representatives can share with the public between the time the registration statement is filed and declared effective

by the U.S. Securities and Exchange Commission (SEC).1 However, these limitations do not apply to the collabora-

tive efforts of theWikipedia community, which makesWikipedia a potentially valuable source of information for IPO

investors.

Wikipedia ranks among the 10 most popular Web sites in the United States and is the world’s leading online ref-

erence source.2 Despite Wikipedia’s potential importance as a source of information for investors, its impact on IPO

firms is an unexplored issue. However, evidence suggests that potential investors reference a company’s Wikipedia

article around its IPO. To illustrate, we report mean traffic for Wikipedia articles for 30 days around IPO filing and

issuance dates in Figure 1. Panel a indicates a 45.4% increase in article views at the IPO filing date relative to the 30-

day mean. Panel b shows a much larger traffic increase of 143.2% on the IPO issuance date that continues into the

following day (70.46% increase). These results motivate us to examine the impact of Wikipedia on IPO pricing and

long-run outcomes.

We contend thatWikipedia could impact interactions between IPO issuers and the investment banks they employ

(Baron, 1982), IPO issuers and potential investors (Welch, 1989), and different investor groups (Rock, 1986). Infor-

mation disparities make it difficult to precisely price a firm’s IPO (Bradley et al., 2004) and are believed to contribute

to underpricing that results in the large first-day gains exhibited by many IPOs (Ljungqvist, 2007). The economic con-

sequences of these information effects are significant. For instance, Ritter (1987) and others find that underpricing is

the largest single cost of going public for themajority of IPO issuers.

Wikipedia also has the potential to increase investor attention to IPO firms. Prior research finds that stock prices

do not fully reflect value-related information until the information grabs investor attention (Frederickson & Zolotoy,

2016; Hirshleifer et al., 2004; Hong et al., 2007). Recent studies show that the media plays an important role in the

information environment of capital markets (Bhattacharya et al., 2009; Engelberg & Parsons, 2011; Fang & Peress,

2009; Tetlock, 2007). The manner in which investors obtain information fromWikipedia, however, differs from tradi-

tional and social media. The latter are “pushed” to investors through newspapers and online platforms, whereas infor-

mation from Wikipedia is typically “pulled” (i.e., it is specifically sought out). For example, according to SimilarWeb,

85.89% ofWikipedia’s traffic is from active searching.3 Consistent with the idea that Wikipedia is related to investor

attention, we find that the presence of aWikipedia article is positively correlated withmeasures of investor attention

previously considered in the literature, including news coverage (Liu et al., 2014) and StockTwits activity (Cookson &

Niessner, 2020). However, multivariate analysis indicates that much of the variation in the presence of a Wikipedia

article is not explained by other measures of investor attention. Thus, we posit that the presence and content of a

Wikipedia article could have an incremental effect on IPO outcomes due toWikipedia’s impact on investor attention.

We find that firmswith aWikipedia articlewhen they go public (hereafterWikipedia firms) experience significantly

higher underpricing than firms without a Wikipedia article (21.0% vs. 12.7%). The association between the existence

of and number of visits to a Wikipedia article and IPO underpricing is also evident in multivariate regressions that

control for firm- and issue-related factors that have been shown to affect underpricing, and to a variety of robustness

checks including controlling for abnormal firm-specific Google search volume (Da et al., 2011), social media activity,

and news outlet intensity around the IPO. Additionally, we employ instrumental variable regression and propensity

score matching methods. Our results consistently point to a statistically significant and economically large positive

relation between the presence of a pre-IPOWikipedia article and IPO underpricing. Because this is inconsistent with

the notion that a Wikipedia article reduces information asymmetry, we draw on prior research on investor attention

to explain whyWikipedia firms tend to experience greater IPO underpricing.

1 https://www.sec.gov/fast-answers/answersquiethtm.html

2 http://www.alexa.com/siteinfo/wikipedia.org

3 https://www.similarweb.com/website/wikipedia.org#search (as of July 2, 2019)

https://www.sec.gov/fast-answers/answersquiethtm.html
http://www.alexa.com/siteinfo/wikipedia.org
https://www.similarweb.com/website/wikipedia.org%23search


BOULTON ET AL. 537

Da, Engelberg, & Gao (2011) and Liu, Sherman, & Zhang (2014) provide evidence that investor attention is asso-

ciated with IPO outcomes. An important difference between these studies is that they differ on whether transient

retail investors or longer horizon institutional investors drive the impact of investor attention on IPO outcomes. Da,

Engelberg, &Gao (2011) find that high initial returns are followedby long-rununderperformance for IPOs that receive

high investor attention. This is consistent with Barber & Odean (2008), who find that individual investors tend to buy

“attention-grabbing” stocks, which generates temporary price pressure that leads to higher stock prices and lower

future returns. However, using the trade classification method of Boehmer et al. (2021), we show that Wikipedia’s

association with IPO underpricing is not principally driven by retail investors.

Liu, Sherman, & Zhang (2014) provide evidence consistent with the Merton (1987) investor recognition model

that predicts that increased investor attention has positive long-term effects for firms. Consistent with their results,

we find that the presence of a pre-IPO Wikipedia article is associated with long-term attention measures, including

greater analyst following andmore institutional investors. Combinedwith the fact thatWikipedia firms aremore likely

to revise their offer price upward during the bookbuilding period, which is dominated by institutional investors (Ben-

veniste & Spindt, 1989), our results indicate that institutional investor attention plays an important role in the positive

relation betweenWikipedia and IPO underpricing.

To summarize, we provide evidence that Wikipedia’s user-generated content captures the attention of primary

capital market participants. The fact that the presence of a Wikipedia article is associated with significantly higher

IPO underpricing demonstrates the importance of the collaborative efforts of the Wikipedia community. Our results

complement recent studies of Internet stock message boards (Antweiler & Frank, 2004), financial blogs (Saxton &

Anker, 2013), crowdsourced financial researchWeb sites (Chen et al., 2014), Facebook (Zhou et al., 2015), and Twitter

(Blankespoor et al., 2014). Similar toWikipedia, these platforms use decentralized channels to aggregate information.

This differs from corporate disclosure andmedia coveragewhere information is diffused unidirectionally, which raises

concerns about objectivity and validity (Brown & Hillegeist, 2007; Gao & Ritter, 2010; Verrecchia, 1983). Our results

also have implications for the emerging field of social economics and finance, which posits that investor sentiment is a

social phenomenon influenced by factors including changes in the way that investors communicate with one another

(Hirshleifer, 2020).

To the best of our knowledge, we provide the first in-depth analysis of the relation between the most prominent

user-generated reference source on the Internet and IPO underpricing. Our finding that Wikipedia firms have sig-

nificantly higher underpricing contrasts with the notion that underpricing is compensation to investors for limited

information (Rock, 1986) and is consistent with the notion that Wikipedia articles increase investor attention (Da,

Engelberg, & Gao, 2011; Liu, Sherman, & Zhang, 2014). One possible concern is the reliability of information reported

onWikipedia. Greenstein & Zhu (2012) identify three tenets that Wikipedia articles seek to attain: a neutral point of

view, verifiability, and the absence of original research. Although there is some evidence of bias and slant inWikipedia

articles on controversial topics involving subjective information (Greenstein & Zhu, 2012; Greenstein et al., 2016),

information provided onWikipedia tends to be accurate in the areas of history (HolmanRector, 2008), medicine (Dev-

gan et al., 2007), pharmacology (Clauson et al., 2008), philosophy (Bragues, 2007), politics (Brown, 2011), and science

(Giles, 2005). Given that information in articles about companieswith a forthcoming IPO is unlikely to be controversial

or subjective, we contend that our findings are not driven by bias or slant in theWikipedia articles.

Our study contributes to the burgeoning literature on the role of media in financial markets. For example, studies

find that local media coverage is associatedwith local trading activities (Engelberg & Parsons, 2011), thatmedia senti-

ment predicts stock returns and trading behavior (Tetlock, 2007), and that traditional media coverage predicts lower

subsequent stock volatility and turnover (Jiao et al., 2020). In the case of IPOs, studies show that more media cov-

erage during the quiet period is associated with more attention-driven retail purchases (Bushee et al., 2020), media

sentiment and first-day returns are positively correlated (Bajo & Raimondo, 2017), and long-run returns are lower for

IPOswithmorepre-IPOnewspaper articles (Youet al., 2018).However, the unique information structure ofWikipedia

distinguishes it from traditional media and most social media platforms. Specifically, Wikipedia is organized by topic

and information accumulates over time due to contributions of theWikipedia user community. Comparatively, infor-

mation on traditional and social media is more dispersed. Given that individuals have limited information processing
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ability (Hirshleifer & Teoh, 2003; Hong & Stein, 1999), Wikipedia is likely to draw attention from investors due to sig-

nificantly reduced information acquisition and processing costs (Wu et al., 2014).

2 WIKIPEDIA AND IPO UNDERPRICING

2.1 Wikipedia

Launched on January 15, 2001, Wikipedia is one of the most popular Web sites in the world with nearly 870 million

unique visitors each month.4 As of December 2020, Wikipedia has 40.7 million registered users and 129,000 active

contributors.5 The English Wikipedia, which is one of 317 international editions, includes more than 6.2 million arti-

cles and typically receives 3−4 billion page views per month.6 Wikipedia is so ubiquitous that Timemagazine recently

named it the thirdmost influentialWeb site of all time.7

The basic unit of information onWikipedia is an article, which distinguishes it from social media platforms such as

Facebook andTwitter. An important characteristic ofWikipedia is that articles evolve over time from the collaborative

effort of theWikipedia community.Wikipedia applies several mechanisms to improve the authenticity of content. For

example, the “pending changes” system requires an establishedWikipedia editor to review edits made by new users.8

Kumar et al. (2016) report that 90%of hoaxes submitted toWikipedia are caught in under an hour, suggesting that the

editorial process is effective in policing user contributions.

Articles describing private and public firms are an influential component ofWikipedia. Such articles typically start

with a general description of the company, followed by sections that detail company history, events, products, organi-

zations, strategies, and competitors. Important events are usually reported in a standardized format such as “On [Day

Month, Year], [the company] [did something].” When a company’s name is used in a search query, itsWikipedia article

is generally prioritized. A study conducted in 2012 finds thatWikipedia articles appear on the first page of results for

99% of Google searches and as the very first result for 56% of searches.9

Previous studies provide evidence thatmarket participants seek company-related information fromWikipedia. For

instance, Xu & Zhang (2013) find that management disclosure and investor reaction are influenced by the presence of

aWikipedia article about the firm. A survey of business journalists, analysts, and investors whowere asked about pre-

ferred sources of information other than firms’ corporateWeb sites concluded, “Wikipedia is the most popular social

media site for individuals looking for such information, used by more than three quarters of respondents” (Bradshaw,

2008). Another survey reports that Wikipedia is the top social media Web site used by business journalists, sell-side

analysts, and buy-side analysts to find general firm information (Comprend, 2015).

2.2 Initial public offerings

2.2.1 Information asymmetry

IPO firms are private companies or subsidiaries of public companies prior to the offering, meaning that information

about them is limited. Prior research suggests that limited information about IPO firms contributes to information

4 Wikipedia 2020 unique visitor statistics.

5 https://en.wikipedia.org/wiki/Special:Statistics

6 https://stats.wikimedia.org/EN/TablesPageViewsMonthly.htm

7 http://time.com/4960202/most-influential-websites/

8 “Wikipedia unlocks divisive pages for editing,” BBCNews, June 5, 2010.

9 https://www.searchenginewatch.com/2012/02/13/wikipedia-appears-on-page-1-of-google-for-99-of-searches-study

https://en.wikipedia.org/wiki/Special:Statistics
https://stats.wikimedia.org/EN/TablesPageViewsMonthly.htm
http://time.com/4960202/most-influential-websites/
https://www.searchenginewatch.com/2012/02/13/wikipedia-appears-on-page-1-of-google-for-99-of-searches-study
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disparities between issuers and underwriters (Baron, 1982), issuers and IPO investors (Welch, 1989), and different

investor groups (Rock, 1986). These information disparities are thought to drive the large first-day returns observed

for many IPO firms (e.g., Ljungqvist, 2007). Because underpricing reduces the proceeds that an IPO firm raises, it rep-

resents a substantial portion of the cost of going public for many firms (Ritter, 1987).

Evidence indicates that IPO firms and their representatives take actions to reduce information asymmetry and

improve IPO outcomes. Some firms attempt to improve the information environment by providing more timely and

informative disclosures to investors (Jog & McConomy, 2003; Leone et al., 2007). The creation and cultivation of

a Wikipedia article could have a similar effect on the information environment of IPO firms. If Wikipedia is asso-

ciated with better information dissemination and therefore less information asymmetry, then we should observe

a negative relation between a pre-IPO Wikipedia article and IPO underpricing. Thus, our first hypothesis is as

follows:

H1: The presence of a pre-IPOWikipedia article is negatively correlated with initial returns.

2.2.2 Investor attention

Investors have limited information processing ability, which makes attention a valuable resource. Merton (1987)

points out that investors who are unfamiliar with a firm are unlikely to include it in their portfolio and, due to “setup”

costs, are less likely to respond to firm-specific announcements. In his model, an increase in investor awareness could

have positive long-run effects for a firm. For example, a larger investor base is associated with a lower cost of capital

and higher market valuation. This suggests that firms have incentives to promote investor awareness.

Barber & Odean (2008) find that individual investors tend to buy “attention-grabbing” stocks, which results in an

increase in stock prices. Because investors have many choices of stocks to buy, attention helps to narrow investors’

choice set (Odean, 1999). Attention-induced price increases should be short-lived if they result from temporary price

pressure and not information about firm fundamentals. IPO firms also need to attract attention to sell their shares

to investors and create a liquid secondary market. Prior studies on the effect of investor attention on IPO outcomes

differ concerning the long-term impact of investor attention on IPO firms. Da, Engelberg, &Gao (2011) find that short-

term investor attentionmeasured by Google search volume predicts long-run underperformance of IPO stocks, while

Liu, Sherman, & Zhang (2014) find that investor attention, measured by pre-IPOmedia coverage, has a positive effect

on IPO firms’ long-term value, liquidity, analyst coverage, and institutional ownership. Liu, Sherman, & Zhang (2014)

suggest that the difference between the two studies may result from the type of investor attention that is captured

(i.e., retail vs. institutional).

AWikipedia article indicates that a collaborative effort is underway to gather and report information on the com-

panywhenother available information sources are limited.Moreover, given thehigh reliability ofWikipedia,Wikipedia

could also act as an accreditor for the legitimacy of IPO firms. For instance, according to a survey conducted in 2014,

64% of the British public trust Wikipedia more than news media including the BBC.10 In the context of IPOs, spar-

sity of firm information could lead to an increased reliance onWikipedia content by potential investors. If firms with

a Wikipedia article are more likely to grab investor attention, which Da, Engelberg, & Gao (2011) find is positively

correlated with first-day returns, we predict the following:

H2: The presence of a pre-IPOWikipedia article is positively correlated with initial returns.

10 https://www.cnbc.com/2014/08/11/brits-trust-wikipedia-more-than-the-news-survey.html

https://www.cnbc.com/2014/08/11/brits-trust-wikipedia-more-than-the-news-survey.html
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3 DATA AND METHODOLOGY

3.1 Sample selection

We begin by collecting completed US IPOs with an offer price of at least $5 per share issued between 2006 and 2016

from the Thomson Reuters Securities Data Company (SDC) New Issues database. AlthoughWikipedia was launched

in 2001, we begin our IPO sample in 2006 for several reasons. First, there are no IPO firms with a Wikipedia arti-

cle at the time of their offering before 2004. Second, we find that the informativeness of Wikipedia articles before

2006 is limited. For example, the average number of words in an IPO firm’s Wikipedia article increases from 100 in

2005 to 400 in 2006. Third, during its early years, Wikipedia had low awareness among Internet users. According to

alexa.com, Wikipedia traffic ranked in the top 500 Web sites in October 2004, top 100 in April 2005, and top 30 in

January 2006.11

Following prior IPO literature, we exclude foreign issuers, AmericanDepositary Receipts, closed-end funds, natural

resource limited partnerships, real estate investment trusts, unit offers, small best efforts offerings, financial firms,

and stocks not covered by the CRSP database. After imposing these filters, we are left with a sample of 974 IPOs.We

retrieve stock price and return data fromCRSP and accounting data fromCOMPUSTAT.

3.2 Variables

We use a web crawler to search for an IPO firm’s Wikipedia article and manually check its accuracy. We assign a

Wikipedia article to an IPO if the article is titled with the name of (1) the IPO firm, (2) the IPO firm’s parent com-

pany if it is the IPO firm’s parent before the first trading date, (3) the IPO firm’s major subsidiary, (4) a company from

which the IPO firm separates, (5) the firm’s predecessor, or (6) the core product or service and primarily contains infor-

mation about the firm.12 We provide further details of ourWikipedia article identification process in Exhibit A of the

Appendix in the Supporting Information.

To help identify the presence and content of a firm’sWikipedia article at the time of the public offering, we use the

“date of page creation” provided for each Wikipedia article. Exhibit B of the Appendix in the Supporting Information

contains LinkedIn’s “article information” that reports basic information including article length, page ID, number of

article watchers, article creator, date of article creation, and total number of edits. At the bottom of the information

page, there are “external tools” links to revision history, page view statistics, and other information. For IPO firmswith

aWikipedia article prior to the first trading day,we set the indicator variableWikipedia equal to 1, and 0 otherwise.We

identify 330 firms that have aWikipedia article at the time of their IPO.

The relevantWikipedia article for our analysis is the last historical version prior to the first trading day.We use the

“view history” tag to access historical versions. Information on the “revision history” page includes time of modifica-

tion, editor, IP address, flag of minor edit,13 and net article change size. In Exhibit C of the Appendix in the Supporting

Information, for purpose of illustration, we provide LinkedIn’s Wikipedia article as of its IPO date (May 19, 2011). Its

revisionhistory indicates that theWikipedia community quickly impounds IPO information. In the calendarweekprior

to the IPO date, the article averages 0.9 revisions per day. During the 3-day window centered on LinkedIn’s IPO date,

there are 19 revisions. Consistent with Wikipedia’s verifiability tenet (Greenstein & Zhu, 2012), references used to

compose the article are listed at the end.

11 https://meta.wikimedia.org/wiki/Wikipedia.org_is_more_popular_than. . .

12 Of 330 IPOs, 306 have aWikipedia article titledwith its own company name. Results are qualitatively unaltered if we exclude the other 24 IPO companies.

13 An editor can mark a modification as a “minor edit” if he or she believes differences between the new version and the previous version do not require

additional review. Typographical corrections and reformatting are common examples.

https://meta.wikimedia.org/wiki/Wikipedia.org_is_more_popular_than
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Typically, information from a company’s S-1 filing is rapidly integrated into its Wikipedia article.14 For example,

LinkedIn filed its S-1 with the SEC on January 27, 2011. On the next day, the following was added to the “Company

background” section: “LinkedIn filed for IPOon 27 January 2011. The listing could raise $175million. According to the

prospectus, the company’s revenue doubled for the first 9 months of 2010.” OnMay 19, information about the initial

pricing and trading of LinkedIn’s IPO was added. GivenWikipedia’s detailed editing history, we can compare any two

versions of aWikipedia article and identify differences.Wedemonstrate this in Exhibit D.2 of theAppendix in the Sup-

porting Information, where we show a comparison of two historical articles for LinkedIn. To capture the information

aggregation and quality of aWikipedia article, we construct three variables based on the latest historical version of an

IPO firm’sWikipedia article. First,wiki_revisions is equal to the total number ofWikipedia article revisions from the S-1

filing date to the day before the issue date. Second, wiki_references is the number of references in a Wikipedia article.

Third,wiki_words is the number of words in themain text of aWikipedia article.

Following prior literature, we construct a number of measures related to the IPO event. These variables include

offer price revision, venture capital backing, top-tier underwriter, share overhang, IPO proceeds, and other IPO firm

and event characteristics. Detailed definitions of all variables are provided in the Appendix.

4 MAIN RESULTS

4.1 Descriptive statistics

In Figure 2, we report the total number of IPOs with and without aWikipedia article for each year during our sample

period. The number of IPOs without a Wikipedia article drops from 105 in 2006 to 11 in 2008 during the financial

crisis. As IPO activity resumes following the crisis, the number of IPOs without a Wikipedia article reaches 105 in

2014 before falling to 61 in 2015 and 51 in 2016. Comparatively, the number of IPOswith aWikipedia article exhibits

a similar pattern but with lower volatility. After reaching a trough in 2008 with six IPOs, the number of IPOs with a

Wikipedia article increases gradually to 62 in 2014 before falling to 19 in 2016.

We report summary statistics for IPOs with and without a pre-IPOWikipedia article in Table 1, Panel A. We win-

sorize all continuous variables at the top and bottom 1% to limit the influence of extreme values. The difference in

average underpricing for IPOs with and without a Wikipedia article is striking (21.0% and 12.7%, respectively). This

difference provides preliminary support for the investor attention hypothesis. The average offer price of IPOs with a

Wikipedia article is adjusted upward from the midpoint of the initial filing range by 1.76%. This compares to a down-

ward adjustment of 8.22% for IPOs without aWikipedia article. Wikipedia firms are less likely to be backed by a ven-

ture capital investor and more likely to hire a top-tier investment bank as their underwriter. Overhang indicates that

4.24 (3.16) shares are retained for each share sold by firmswith (without) a pre-IPOWikipedia article.Wikipedia firms

are more likely to have positive earnings and tend to report greater sales and total assets than IPO firms without a

Wikipedia article. Thirteen percent more IPO firms are classified as high tech in the Wikipedia sample.15 Wikipedia

firms also have a longer history, more news coverage, and higher levels of post-IPO institutional ownership. On their

IPO issue date,Wikipedia firms have greater overall share and retail trading volume (Boehmer, Jones, Zhang, & Zhang,

2021), similar Google ASVI (Da, Engelberg, & Gao, 2011), and 12.6 more stock_twits (Cookson & Niessner, 2020). In

sum, these results indicate that there are significant differences between IPOswith andwithout aWikipedia article.

In Table 1, Panel B,we report summary statistics for fourWikipedia-specific variables:wiki_revisions,wiki_references,

wiki_words, andwiki_traffic. These variables suggest that there is substantial heterogeneity with respect to the amount

of information aggregated and attention received for IPO firmswithWikipedia articles.

14 We provide examples of revisions to LinkedIn’sWikipedia article in Exhibit D.1 of the Appendix in the Supporting Information.

15 The industry distribution for our IPO sample is reported in Figure A.1 of the Appendix in the Supporting Information.
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F IGURE 1 Wikipedia article traffic. This figure displaysWikipedia traffic relative to the IPO filing date (Panel (a))
and IPO issuance date (Panel (b)) usingWikipedia article-level page view data available at
https://dumps.wikimedia.org/other/analytics/ and aggregated by http://wikishark.com

4.2 Determinants of a Wikipedia article

Due to the differences between IPOs with and without aWikipedia article reported in Table 1, we examine the deter-

minants of the existence of aWikipedia article when firms go public. Table 2 reports the results of a probit model with

thedependent variable set equal to1 for IPOswith aWikipedia article, and0otherwise. Independent variables include

relevant IPO and firm characteristics defined in Table 1, including an important proxy for investor attention, the num-

ber of news articles about the IPO firm between the S-1 filing and IPO date (log_news). We find that IPO firms with

top-tier underwriters, greater share overhang, more sales, longer history, and more news coverage are more likely

to have aWikipedia article when they go public. In sum, the evidence indicates that more established firms are more

likely to have a Wikipedia article. To the extent that a Wikipedia article is merely a proxy for firm visibility, we would

expect to observe lower underpricing for IPOs with aWikipedia article because more established firms are less risky,

on average (Loughran & Ritter, 2004).

https://dumps.wikimedia.org/other/analytics/
http://wikishark.com
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F IGURE 2 Number of IPOs by year with andwithout aWikipedia article. This figure depicts the number of IPO
firmswith andwithout a pre-IPOWikipedia article by year. The horizontal axis is the IPO year, and the vertical axis is
the number of IPOs

F IGURE 3 Average underpricing by year for IPOswith andwithout aWikipedia article. This figure reports
average underpricing for IPOswith andwithout a pre-IPOWikipedia article by year. The horizontal axis is IPO year,
and the vertical axis is average underpricing

4.3 IPO underpricing

In Table 1, we report that average underpricing is 8.27 percentage points higher for IPO firmswith aWikipedia article.

In Figure 3, we display the average underpricing for IPO firms with and without a Wikipedia article over our sample

period. In every year but 2008, average underpricing is higher for IPO firms with a Wikipedia article than for firms

without one. Although underpricing of Wikipedia IPOs is more volatile, the two samples exhibit similar underpricing
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TABLE 1 Descriptive statistics

Panel A: Comparison ofWikipedia and non-Wikipedia IPO characteristics

Wikipedia IPOs Non-Wikipedia IPOs

(N= 330) (N= 644)

Mean SD Mean SD Difference t-Stat

underpricing 20.99 28.68 12.72 22.23 8.27 4.58***

offer_revision 1.76 19.35 −8.22 20.45 9.96 7.47***

VC 0.45 0.50 0.56 0.49 −0.11 −3.10**

top_tier 0.94 0.23 0.76 0.42 0.18 8.64***

overhang 4.24 2.54 3.16 2.12 1.08 6.61***

pos_EPS 0.48 0.50 0.34 0.47 0.14 4.07***

sales 1210.42 2369.09 274.48 759.11 935.94 7.00***

tech 0.42 0.49 0.29 0.45 0.13 3.97***

age 24.82 27.24 15.73 19.29 9.09 5.40***

news 7.24 11.84 2.86 4.89 4.38 6.44***

nasdaq15 0.69 3.30 0.99 3.14 −0.30 −1.36

offering_size 402.41 1293.14 142.97 204.66 259.44 3.62***

adexptosales 0.03 0.08 0.01 0.04 0.02 4.962***

analyst_preIPO 0.16 0.71 0.03 0.27 0.13 3.18**

ASVI 2.31 7.42 3.03 8.43 −0.72 −1.31

stock_twits 16.01 29.32 6.07 12.61 9.94 7.38***

assets 3557.96 18,316.16 419.79 1613.58 3138.17 3.11**

offer_width 14.76 4.38 15.43 4.95 −0.67 2.152*

shares_filed 19.32 38.90 9.13 9.33 10.19 4.69***

instown_pct_post 0.39 0.29 0.34 24.89 0.05 2.70**

proceeds 402.41 1293.14 142.97 204.66 259.44 3.62***

vol_retail_pct 3.32 2.56 2.76 2.72 0.56 3.09***

Panel B:Wikipedia-specific variables

n Mean SD 25th Median 75th

wiki_revisions 330 18.01 35.28 2.00 7.00 17.00

wiki_references 330 15.87 26.12 3.00 8.00 20.00

wiki_words 330 539.68 621.41 191.00 343.00 626.00

wiki_traffic 286 1539.73 9997.81 57.00 222.00 582.00

Note: This table reports summary statistics ofWikipedia IPOs and non-Wikipedia IPOs from 2006 to 2016. Variables are win-

sorized at the 1st and 99th percentiles. Panel A compares IPO and firm characteristics ofWikipedia IPOs and non-Wikipedia

IPOs. Panel B reportsWikipedia-specific variables. The Appendix provides variable definitions.

***, **, and * indicate that themeans are significantly different at the 1%, 5%, and 10% levels, respectively.

patterns. The exception is 2015 and2016,when underpricing increases substantially for firmswith aWikipedia article

and falls for firms without aWikipedia article.

In Table 3, we report ordinary least squares (OLS) regressions that control for other factors shown in prior studies

to be correlatedwith IPOunderpricing. All models also include year fixed effects and robust standard errors clustered
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TABLE 2 Likelihood of having aWikipedia article at IPO

(1)

Variables Wikipedia

VC 0.0754

(0.190)

top_tier 0.472***

(0.143)

overhang 0.0621**

(0.0314)

pos_EPS −0.0255

(0.161)

log_sales 0.117***

(0.0444)

tech 0.301

(0.210)

log_age 0.202***

(0.0602)

log_news 0.193***

(0.0595)

Constant −2.511***

(0.343)

N 974

Year FE Yes

Pseudo-R2 0.207

Note: This table reports probit regression results with a Wikipedia indicator as the dependent variable for IPOs from 2006

to 2016. The Appendix provides variable definitions. Standard errors reported in parentheses are robust and adjusted for

clustering by Fama–French (1997) 48-industry and year.

*** and ** indicate significance at the 1% and 5% levels, respectively.

on IPO year and industry. In Model 1, we report the results of our baseline regression of underpricing on an indica-

tor variable (Wikipedia) that is set equal to 1 for IPOs with a Wikipedia article, and 0 otherwise. Consistent with our

univariate results, we find that the presence of aWikipedia article is associated with underpricing that is 7.7 percent-

age points higher than for IPOswithout aWikipedia article. InModel 2, we include firm and IPO control variables and

find that IPO firms with aWikipedia article experience underpricing that is 5.9 percentage points higher. To illustrate

the economic significance of this result, consider the average proceeds raised for our IPO sample ($231 million). An

additional 5.9 percentage points of underpricing corresponds to a $13million decrease in total IPO proceeds.

Because Wikipedia is an information aggregation platform, we include log_news to control for other information

sources that capture investor attention (Table 3, Model 3). When log_news is added to the model, the magnitude and

significance of the coefficient onWikipedia decreases but remains statistically significant.16 This is consistent with the

notion thatWikipedia captures investor attention beyondwhat is included in traditional news coverage.

16 The results in Table 3 are robust to the endogenous treatment regression of Heckman (1978) using the inverseMills ratio from the probit model in Table 2.

The results also remain significant when adding controls for Ravenpack news sentiment and the interaction between log_news and news sentiment.
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TABLE 3 IPO underpricing

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

Variables Underpricing Underpricing Underpricing Underpricing

Wikipedia 7.686*** 5.878** 4.950*

(1.788) (2.162) (2.325)

log_wiki_traffic 1.603***

(0.395)

VC 8.479*** 8.466*** 2.073***

(2.517) (2.564) (0.650)

top_tier 6.464*** 6.650*** 8.285***

(1.162) (1.260) (2.529)

overhang 1.573*** 1.430*** 6.315***

(0.295) (0.269) (1.279)

pos_EPS 4.414* 4.229 1.238***

(2.432) (2.472) (0.219)

log_sales −0.0736 −0.201 4.044

(0.602) (0.597) (2.324)

nasdaq15 0.437 0.392 −0.288

(0.318) (0.309) (0.600)

tech 2.348 2.573 0.432

(2.966) (2.862) (0.332)

log_age −1.340 −1.344 2.190

(1.419) (1.371) (2.659)

log_news 2.480** −1.299

(0.797) (1.402)

Constant 12.92*** −0.932 −2.108 −1.011

(1.494) (3.857) (3.771) (3.881)

N 974 974 974 930

Year FE Yes Yes Yes Yes

Adjusted R2 0.035 0.112 0.121 0.134

Note: This table displays OLS regressions that include 974 US IPOs from 2006 to 2016. Underpricing is the percent change

from offer price to the first closing price. The Appendix provides variable definitions. Standard errors in parentheses are

robust and adjusted for clustering by Fama–French (1997) 48-industry and year.

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

To the extent that the existence of a Wikipedia article proxies for investor attention, an underlying assumption is

that investors refer toWikipedia to gather information about IPO firms. To provide additional evidence thatWikipedia

proxies for investor attention, we extract the number of Wikipedia page views on the IPO issue date for each firm

from the Wikimedia Foundation.17 Because page-view data are only available after December 2007, we restrict our

traffic analysis to Wikipedia IPOs issued after this month (286 IPOs) and all non-Wikipedia IPOs (644 IPOs) and set

17 Page-view data back to July 1, 2015 can be accessed from https://tools.wmflabs.org/pageviews. Prior to 2015, data are available via https://dumps.

wikimedia.org/other/pagecounts-raw/. Unfortunately, information about the source of Wikipedia traffic (e.g., geography, institutions vs. retail investors) is

not provided byWikipedia.

https://tools.wmflabs.org/pageviews
https://dumps.wikimedia.org/other/pagecounts-raw/
https://dumps.wikimedia.org/other/pagecounts-raw/
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log_wiki_traffic to zero for non-Wikipedia IPOs. The results in Table 3, Model 4, indicate that Wikipedia article traffic

has incremental explanatory power for underpricing.18

Due to significant differences between IPOs with and without a Wikipedia article, we also use propensity score

matching (Rosenbaum & Rubin, 1983) to construct a matched sample of IPOs. Matches are based on the IPO firm

characteristics used in Table 3. For each IPO firm with aWikipedia article, we use the propensity score to identify the

nearestmatchwith replacement among IPO firmswithout aWikipedia article.19 This procedure ensures thatmatched

firmshave similar characteristics. Table4, PanelA, compares thematched samples.We find that the samples are similar

except for differences in tech (p< 0.1).

We report the results of the underpricing regressions for the matched sample in Table 4, Panel B. The results are

similar to those reported in Table 3 for the full sample—namely, IPO firms with a Wikipedia article exhibit greater

underpricing than theirmatched counterparts. For example,Model 3 indicates that the presence of aWikipedia article

is associated with first-day returns that are 7.9 percentage points higher.

4.4 Investor attention

4.4.1 Wikipedia and investor attention

In this section, we compareWikipedia to othermeasures of investor attention used in the literature. Although distinct

in its own manner, our approach is inspired by the analysis of the Google Search Volume Index (SVI) as a measure of

investor attention reported in Da, Engelberg, & Gao (2011). We include a number of potential proxies for investor

attention in this analysis. Log_offering_size captures the size of the IPO, where larger IPOs are expected to garnermore

investor attention. We also consider the ratio of advertising expenditures to sales (adexptosales) because firms can

draw attention through their marketing efforts. Log_analyst_preIPO controls for the number of analysts who issue an

earnings forecast for the IPO firm between the S-1 filing and IPO date. Only 48 of 974 IPOs have one or more analyst

forecasts during this period.

We follow Da, Engelberg, & Gao (2011) to construct abnormal SVI (ASVI), which is the natural logarithm of SVI

during the IPOweekminus themedian SVI during the prior 8 weeks:

ASVIt = log (SVIt) − log (Med (SVIt−1, … , SVIt−8)) . (1)

ASVI captures the attention jump around the IPO event reflected in Google searches. To determine the search

term for an IPO company, we start with the company name reported in SDC and then match to search terms based

on how investors might search for the company in Google. Notably, to capture the attention of investors rather than

consumers, we keep suffixes like “Inc” or “Corp” for companies in retail or service industries. For example, the search

term “Tumi Inc” is presumed to be for information about the company, whereas a search for “Tumi” is assumed to come

frompeoplewho are interested in suitcases or bags. In addition, retail and service companiesmay have strong season-

ality that could obscure the change in investors’ search volume around an IPO if we use product name or brand name.

We obtainASVI for 912 IPO companies.20 We also followCookson&Niessner (2020) andmanually collect StockTwits

“cashtag” (i.e., $TICKER) counts on the issue and first trading dates for all IPO firms in our sample.

18 Results are similar if we only use the 286 IPOswith traffic data.

19 Matching without replacement leads to significant differences in overhang, log_sales, and log_news between treated and control group, but the regression

results are similar.

20 Fifteen IPOs do not have Google Trends data available, while 47 IPOs have median SVI values equal to zero. ASVI cannot be calculated for these IPOs,

which reduces the sample size in Table 5, Model 4.
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TABLE 4 IPO underpricing (matched sample)

Panel A: Two-samplemean comparison after propensity scorematching

Variable Wikipedia Non-Wikipedia Diff t-stat

VC 0.45 0.44 0.39

top_tier 0.94 0.93 0.48

overhang 4.24 4.45 −0.92

pos_EPS 0.48 0.51 −0.86

log_sales 5.41 5.35 0.31

nasdaq15 0.69 0.74 −0.19

tech 0.42 0.36 1.68*

log_age 2.83 2.95 −1.61

log_news 1.30 1.21 0.89

Panel B: OLS regression of underpricing formatched sample

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

Variables Underpricing Underpricing Underpricing Underpricing

Wikipedia 8.135** 8.302** 7.923**

(2.679) (3.048) (2.922)

log_wiki_traffic 2.425***

(0.377)

VC 8.773** 8.580** 8.158**

(3.307) (3.437) (3.566)

top_tier 8.038 8.268 7.214

(4.899) (5.193) (5.070)

overhang 0.779 0.682 0.625

(0.627) (0.626) (0.542)

pos_EPS 4.438* 4.249 3.748

(2.427) (2.493) (2.475)

log_sales −0.514 −0.715 −0.944

(0.664) (0.772) (0.705)

nasdaq15 0.541 0.499 0.613

(0.357) (0.371) (0.355)

tech −1.608 −1.289 −2.159

(3.793) (3.728) (3.476)

log_age −3.385* −3.346* −2.959

(1.623) (1.650) (1.681)

log_news 1.720 0.991

(1.097) (0.902)

Constant 12.70*** 8.367 7.653 9.240

(1.250) (7.099) (7.594) (7.363)

(Continues)
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TABLE 4 (Continued)

Panel B: OLS regression of underpricing formatched sample

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

Variables Underpricing Underpricing Underpricing Underpricing

Observations 660 660 660 572

Year FE Yes Yes Yes Yes

Adjusted R2 0.045 0.125 0.129 0.167

Note: This table displays OLS regressions including 330 Wikipedia and 330 matched US IPOs from 2006 to 2016. Matches

are based on IPO firm characteristics and the number of news articles about the IPO firm between the S-1 filing and IPO

date. Underpricing is the percent change fromoffer price to the first closing price. The Appendix provides variable definitions.

Standard errors in parentheses are robust and adjusted for clustering by Fama–French (1997) 48-industry and year.

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

In Table 5, Panel A, we report simple correlations between Wikipedia and other variables of interest measured at

the IPO level. In general, the correlations between Wikipedia and the other attention measures are low (−0.04 to

0.34). For example, the correlation between Wikipedia and log_news is 0.22, while its correlation with stock_twits is

0.18. Interestingly, the correlation betweenWikipedia and ASVI is slightly negative but not statistically significant.

In Table 5, Panel B, we use the Wikipedia indicator as the dependent variable in probit analyses to examine the

relation between Wikipedia and other measures of attention. We find that Wikipedia is positively correlated with

several of the other measures of investor attention, including offer size and the advertising expenditures–to–sales

ratio. Interestingly, Wikipedia is positively correlated with log_news but is not significantly correlated with ASVI and

stock_twits in these regressions. Pseudo-R2 values range from0.155 to 0.177,which suggests that a significant fraction

of the variation in Wikipedia is not explained by other measures of attention. These results support the notion that

Wikipedia is not only an indicator of investor attention but that it also captures unique aspects of investor attention

compared tomeasures used in prior studies.

4.4.2 Offer price revision

Hanley (1993, p. 241) notes that “the greater theparticipationof institutions, asmeasuredby their post-issueholdings,

the higher is the absolute change in offer price.” Therefore, if an IPO firm’s Wikipedia article aggregates information

related to institutional investor attention, we expect it to be associated with the offer price revision process (Ben-

veniste & Spindt, 1989). In Table 6, Model 1, we regress offer_revision, the percent change from the midpoint of initial

filing range to the final offer price, onWikipedia and control variables. We follow Hanley (1993) and Hanley & Hoberg

(2010) and add the following control variables: offer_width, which is the difference between the high and low offer

prices quoted in the preliminary prospectus divided by the low offer price; shares_filed, which is the expected number

of shares offered; and instown_pct_post, which is the percentage of institutional ownership at the end of first quarter

after IPO.

We find that a pre-IPO Wikipedia article is positively related to the magnitude of the price revision. Specifically,

IPO offer prices for firms with a Wikipedia article are revised upward 6.38% more, on average, than IPO offer prices

for firms without a Wikipedia article. In Model 2, we examine the effect of Wikipedia-specific variables. The variable

wiki_aggregate is the union of negative, uncertain, and litigious words based on the Loughran &McDonald (2011) dic-

tionary. More negative sentiment is expected to be negatively related to offer price revision because it reflects higher

risk. We include log_wiki_revisions to control for information updates in an IPO firm’s Wikipedia article during the
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TABLE 5 Wikipedia and alternativemeasures of attention

Panel A: Correlations

Variables (1) (2) 3 4 5 6

(1)Wikipedia 1.00

(2) log_offering_size 0.34*** 1.00

(3) adexptosales 0.18*** 0.09*** 1.00

(4) log_analyst_preIPO 0.16*** 0.34*** 0.10*** 1.00

(5) log_news 0.22*** 0.29*** 0.17*** 0.19*** 1.00

(6) ASVI −0.04 −0.05 0.00 0.03 −0.04 1.00

(7) stock_twits 0.18*** 0.21*** 0.02 0.33*** 0.17*** 0.01

Panel B:Wikipedia and alternativemeasures of attention

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

Variables Wikipedia Wikipedia Wikipedia Wikipedia

log_offering_size 0.479*** 0.455*** 0.413*** 0.369***

(0.115) (0.113) (0.110) (0.111)

adexptosales 4.089*** 4.102*** 3.696** 3.604***

(1.465) (1.473) (1.458) (1.374)

log_analyst_preIPO 0.367 0.312 0.244

(0.375) (0.412) (0.417)

log_news 0.184*** 0.206***

(0.065) (0.071)

ASVI −0.005

(0.006)

stock_twits 0.006

(0.004)

Constant −2.877*** −2.773*** −2.689*** −2.591***

(0.488) (0.480) (0.474) (0.422)

Observations 974 974 974 912

Year FE Yes Yes Yes Yes

Pseudo-R2 0.155 0.157 0.170 0.177

Note: Panel A presents a correlation matrix between the Wikipedia indicator variable and alternative measures of investor

attention. Panel B displays probit regression results withWikipedia as the dependent variable. The Appendix provides vari-
able definitions. Standard errors reported in parentheses are robust and adjusted for clustering by Fama–French (1997) 48-

industry and year.

*** and ** indicate significance at the 1% and 5% levels, respectively.

bookbuilding process. For non-Wikipedia firms, wiki_aggregate and log_wiki_revisions are set equal to zero.21 We find

that log_wiki_revisions is positively related to offer price revisions, which suggests that IPO firms with more developed

Wikipedia articles experience larger offer price revisions. Presumably, this is due to increased institutional investor

attention.

21 Results are similar if non-Wikipedia IPOs are omitted.
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TABLE 6 Offer price revision

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

Variables Offer_revision Offer_revision Pos_revision Pos_revision

Wikipedia 6.369*** 0.319**

(1.702) (0.143)

wiki_aggregate −0.035 −0.029

(0.515) (0.042)

log_wiki_revisions 2.562** 0.156**

(0.937) (0.063)

VC 0.838 0.721 0.251*** 0.245***

(2.912) (3.003) (0.084) (0.086)

top_tier 5.423* 5.823** 0.620*** 0.632***

(2.458) (2.514) (0.135) (0.143)

overhang 0.998*** 0.938*** 0.057*** 0.056***

(0.113) (0.121) (0.013) (0.014)

pos_EPS 4.058* 4.062* 0.241 0.232

(2.020) (2.104) (0.193) (0.197)

log_sales 0.605 0.630 0.028 0.029

(0.420) (0.423) (0.033) (0.034)

nasdaq15 0.298 0.272 0.017 0.016

(0.315) (0.331) (0.016) (0.017)

tech 4.086 4.084 0.134 0.126

(2.376) (2.470) (0.128) (0.135)

log_age −3.651*** −3.568*** −0.170*** −0.166***

(0.610) (0.672) (0.057) (0.056)

log_news 0.239 0.214 0.055 0.045

(0.446) (0.426) (0.047) (0.048)

offer_width −0.171 −0.167 −0.004 −0.004

(0.161) (0.161) (0.014) (0.013)

shares_filed 0.032 0.016 0.002 0.001

(0.024) (0.024) (0.002) (0.002)

instown_pct_post 0.027 0.026 0.003** 0.003**

(0.033) (0.033) (0.001) (0.001)

Constant −10.343* −10.085* −1.253*** −1.226***

(4.723) (4.737) (0.379) (0.372)

Observations 974 974 974 974

Year FE Yes Yes Yes Yes

Adjusted R2 0.141 0.141

Pseudo-R2 0.102 0.105

(Continues)
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TABLE 6 (Continued)

Note: This table reports OLS (Models 1 and 2) and probit (Models 3 and 4) regression results for offer price revision–related

variables. offer_revision is the percent change from themidpoint of initial filing price range to final offer price. pos_revision is an
indicator variable that equals 1 if final offer_revision is positive, and 0 otherwise. The Appendix provides variable definitions.

Standard errors displayed in parentheses are robust and adjusted for clustering within Fama–French (1997) 48-industry and

year.

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

We further examine the relation betweenWikipedia and the direction of offer price revisions. The dependent vari-

able of interest here is pos_revision, which is an indicator variable set equal to 1 if offer_revision is positive, and 0 oth-

erwise. In Table 6, Model 3,Wikipedia is associated with more upward offer price revisions. InModel 4, we report that

log_wiki_revisions is positively related to upward offer price revisions. In sum, Table 6 provides evidence that the pres-

enceof aWikipedia article helps toexplain themagnitudeanddirectionof an IPO firm’s offer price revision. The results

further suggest that offer price revisions are incomplete as evidenced by the positive and significant effect of the pres-

ence of aWikipedia article on IPO underpricing. This is consistent with Bradley et al. (2003), who find that IPO prices

only partially adjust to public information before the IPO date. Thus far, the evidence is consistent with our investor

attention hypothesis (H2).22 Because prior research differs on the long-run impact of investor attention on IPO firms

(Da, Engelberg, & Gao, 2011; Liu, Sherman, & Zhang, 2014), the next section further explores this issue.

4.4.3 The long-run effects of investor attention

To study the long-run impact of investor attention on IPO firms, we follow the approach of Liu, Sherman, & Zhang

(2014), with the primary difference being our proxy for investor attention. They use media coverage as their measure

of investor attention, which we control for by using log_news, thereby allowing us to isolate any incremental effect of

the presence of a Wikipedia article. To the extent that investor attention from a firm’s Wikipedia article has positive

long-run effects, we would expect to observe a positive relation betweenWikipedia and both post-IPO analyst cover-

age and institutional ownership.

The results in Table 7 are consistent with the notion that investor attention captured byWikipedia articles has pos-

itive long-run effects for IPO firms. Specifically, we find thatWikipedia firms have greater analyst following and more

institutional investors for at least 3 years after the IPO. Consistent with Liu, Sherman, & Zhang (2014), log_news is also

positively correlated with analyst coverage and institutional ownership. The remaining variables are generally consis-

tent with expectations. For example, sales and underwriter reputation (firm age and NASDAQ listing) are positively

(negatively) associated with analyst coverage and institutional ownership.

The evidence to this point indicates that a pre-IPOWikipedia article is positively correlated with IPO underpricing

and long-run institutional attention. We also examine whether there is a price reversal for IPOs that receive investor

attention, as reported by Da, Engelberg, & Gao (2011). To conserve space, we report the results in Table A.2 of the

Appendix in the Supporting Information. In this analysis, the dependent variable is the cumulative IPO return from

weeks 5 to 52 after the IPOevent. The remaining variables followDa, Engelberg, &Gao (2011). The evidence indicates

that investor attention fromWikipedia is not correlatedwith post-IPO returns. This differs fromDa, Engelberg, &Gao

(2011), who report price reversals for IPOswith both high investor attention and high first-day returns. These results,

combinedwith the results in Table 7, support prior research, which posits that pre-IPO investor attention has long-run

benefits for IPO firms.

22 Bradley, Cooney, Jordan, and Singh (2004) relate lowoffer price precision to information asymmetry. However, Table A.1 of theAppendix in the Supporting

Information shows thatWikipedia is not a significant determinant of integer offer prices.
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TABLE 7 Long-run attention

Analyst following Number of institutional investors

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

Variables Year 1 Year 2 Year 3 Year 1 Year 2 Year 3

Wikipedia 1.307** 1.850*** 1.951*** 8.886*** 20.263* 13.930**

(0.432) (0.502) (0.541) (2.507) (9.311) (5.521)

log_news 0.466* 0.615** 0.981*** 10.153*** 17.567*** 16.167***

(0.231) (0.230) (0.223) (1.846) (3.691) (2.296)

VC −0.414 −0.229 0.109 0.423 4.114 1.606

(0.422) (0.628) (0.638) (3.346) (7.844) (5.585)

top_tier 1.349*** 1.824*** 2.016*** 20.560*** 34.523*** 30.105***

(0.362) (0.451) (0.513) (2.893) (3.567) (4.584)

overhang 0.211 0.213 0.301 0.227 4.167*** 2.460**

(0.117) (0.159) (0.172) (0.647) (0.697) (0.889)

pos_EPS 0.187 0.493 0.292 7.502** 8.497 10.933*

(0.318) (0.463) (0.388) (2.898) (7.388) (5.255)

log_sales 0.317*** 0.310*** 0.320*** 2.631** 5.834* 4.271**

(0.079) (0.093) (0.099) (0.945) (2.539) (1.568)

nasdaq15 −0.052 −0.089** −0.116** −1.432** −1.953 −2.008*

(0.042) (0.032) (0.047) (0.472) (1.483) (0.998)

tech 0.418 0.560 0.599 −1.182 −10.164 −5.279

(0.427) (0.603) (0.561) (2.818) (7.694) (5.084)

log_age −0.602** −0.851* −0.764* 0.149 −0.780 −0.897

(0.267) (0.431) (0.413) (2.316) (5.139) (2.808)

Constant 3.158** 3.823** 3.188** 16.145** 13.162 18.249**

(1.006) (1.553) (1.425) (5.660) (16.823) (8.039)

N 967 860 740 820 732 630

Year FE Yes Yes Yes Yes Yes Yes

Industry FE Yes Yes Yes Yes Yes Yes

Adjusted R2 0.304 0.282 0.290 0.279 0.303 0.303

Note: This table reports OLS results of the relation betweenWikipedia and short-/long-run attention. Dependent variables of

analyst following are the number of analyst estimates 1, 2, and 3 years after IPO event. Dependent variables of institutional

investors are the number of institutional investors at the first, second, and third fiscal year–ends after IPO. Year- and Fama–

French 48-industry-fixed effects are included. Reported in parentheses are standard errors, which are adjusted for clustering

by year- and Fama–French (1997) 48-industry classification.

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

5 ENDOGENEITY CONCERNS

Given the different characteristics of the Wikipedia and non-Wikipedia samples, the existence of a Wikipedia article

may not be random. For example, IPO firmsmay choose to create and edit their ownWikipedia article, and this behav-

ior may be correlated with IPO underpricing. Moreover, given the information aggregation function of Wikipedia, if
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there exists another information channel that affects both the likelihood of an IPO firm having aWikipedia article and

IPO underpricing, then we cannot attribute the effect toWikipedia.

Even though we cannot completely rule out these scenarios, we attempt to address endogeneity concerns using

the average number of daily new EnglishWikipedia articles created during eachmonth (log_aggWiki_new) as an instru-

ment for the Wikipedia indicator variable. As company-related articles represent a small component of newly cre-

atedWikipedia articles, new article creation exhibits substantial time series variation, andWikipedia editor capacity

declines slightly over the sample period, we expect that fewer company-specific articles will be created when special

events happen that grab theWikipedia community’s attention and drawdownon said capacity.23 However, the instru-

mental variable is unlikely to be correlated with IPO underpricing because the English Wikipedia encompasses 13

large article content categories with a daily average of 1105 (range of 570−2105 in our sample) new articles created

each day.

The results in Table 8 confirm this expectation. In the first stage of the two-stage least squares analysis (Models 1

and 3), log_aggWiki_new is negatively correlatedwith bothWikipedia and log_wiki_traffic. The F-statistics for the Cragg–

Donaldweak instrument identification test are 42.942 and 146.451, respectively, which arewell above the Stock et al.

(2002) critical value of 8.96 at a 5% significance level. In the second stage (Models 2 and 4), the instrumented variables

are both highly significant. Overall, the results support the hypothesis that Wikipedia captures investor attention of

IPO firms that results in larger first-day returns.

6 OTHER MEASURES OF INVESTOR ATTENTION

6.1 Google search volume

Da, Engelberg, & Gao (2011) find that the Google SVI has low correlation with other attention measures including

abnormal returns, turnover, and news coverage. In addition, they show that SVI mainly captures retail investor atten-

tion. Given thatWikipedia articles rank high in Google search results, one concern is thatWikipedia traffic is simply a

derivative of Google search activity. As noted earlier, the correlation between ASVI andWikipedia (−0.04) is not signif-

icant. There are several possible reasons for this. For instance, one might interpret ASVI as a measure of attention

change and Wikipedia as a measure of the attention level. Second, many company searches in Google are for rea-

sons unrelated to investing (e.g., product information). Third, Google and Wikipedia may represent attention from

different categories of market participants—noise traders and sophisticated investors (Hervé et al., 2019). Finally,

Wikipedia began receiving less referral traffic fromGoogle search results followingWikipedia’s adoption of hypertext

transfer protocol secure (HTTPS) in 2011. Importantly, all of our multivariate specifications incorporate year fixed

effects.

Table 9, Model 1, reports regression results after we add ASVI to the baseline model (Table 3, Model 3). The esti-

mated coefficient and significance ofWikipedia are similar to those in the baseline regression.24 However, ASVI does

not predict underpricing in our model. These results suggest that while Wikipedia and Google search both allow

investors to “pull” information about specific companies, the impact ofWikipedia on IPO underpricing is meaningfully

incremental beyond search engine activity and remains economically important.

23 See https://en.wikipedia.org/wiki/Wikipedia:Contents/Categories for more information on Wikipedia article categories, https://stats.wikimedia.org/EN/

TablesArticlesNewPerDay.htm for articles created per day, and https://stats.wikimedia.org/#/en.wikipedia.org/contributing/editors/normal|line|2006-02-

01∼2017-02-01|activity_level∼25..99-edits*100..-edits|monthly for editor capacity.

24 Results in Table 9 are similar if we use log_wiki_traffic in place ofWikipedia.

https://en.wikipedia.org/wiki/Wikipedia:Contents/Categories
https://stats.wikimedia.org/EN/TablesArticlesNewPerDay.htm
https://stats.wikimedia.org/EN/TablesArticlesNewPerDay.htm
https://stats.wikimedia.org/#/en.wikipedia.org/contributing/editors/normal%7Cline%7C2006-02-01~2017-02-01%7Cactivity_level~25..99-edits%2A100..-edits%7Cmonthly
https://stats.wikimedia.org/#/en.wikipedia.org/contributing/editors/normal%7Cline%7C2006-02-01~2017-02-01%7Cactivity_level~25..99-edits%2A100..-edits%7Cmonthly
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TABLE 8 Endogeneity

Underpricing Underpricing

First stage Second stage First stage Second stage

Variables (1) (2) (1) (2)

log_aggWiki_new −0.326*** −3.130***

(0.050) (0.259)

Wikipedia 25.787***

(9.015)

log_wiki_traffic 2.685***

(0.878)

VC 0.011 8.362*** 0.179 8.163***

(0.034) (1.981) (0.174) (1.855)

top_tier 0.121*** 3.824 0.558*** 5.437**

(0.039) (2.554) (0.202) (2.208)

overhang 0.021*** 1.070** 0.184*** 1.128***

(0.006) (0.456) (0.033) (0.415)

pos_EPS −0.000 3.591* 0.146 3.196*

(0.033) (1.947) (0.171) (1.808)

log_sales 0.027*** −0.762* 0.134*** −0.436

(0.006) (0.415) (0.030) (0.337)

nasdaq15 −0.009** 0.584** −0.063*** 0.510**

(0.004) (0.257) (0.022) (0.236)

tech 0.092*** 0.323 0.515*** 1.308

(0.032) (1.948) (0.165) (1.752)

log_age 0.065*** −2.390* 0.184* −1.204

(0.020) (1.326) (0.104) (1.122)

log_news 0.061*** 0.669 0.442*** 1.062

(0.013) (0.865) (0.067) (0.753)

Constant 2.073*** 1.817 20.446*** 0.371

(0.352) (4.217) (1.828) (3.776)

Cragg–Donald F-statistic 42.942 146.451

Observations 974 974 930 930

R2 0.215 0.105 0.302 0.124

Note: This table displays results of two-stage least square (2SLS) regression of IPO underpricing with Wikipedia and

log_wiki_traffic as the endogenous variables.Wikipedia and log_wiki_traffic are instrumented with log_aggWiki_new, which is the
natural log of the daily average of aggregate new articles created on English Wikipedia for each month. Underpricing is the

percent change from offer price to the first closing price. The Appendix provides variable definitions.

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

6.2 Social media activity

Social media is an increasingly important source of information for investors (Blankespoor, Miller, & White, 2014;

Zhou, Lei, Wang, Fan, & Wang, 2015). Like traditional media, social media can “push” firm-specific information to

investors. Any association between Wikipedia and IPO underpricing may therefore be attributed to an increase in
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TABLE 9 Robustness checks

(1) (2) (3)

Variables Underpricing Underpricing Vol_retail_pct

Wikipedia 4.600* 4.376* 0.210

(2.315) (2.287) (0.223)

ASVI 0.093

(0.065)

stock_twits 0.063**

(0.026)

VC 8.991*** 7.878** −1.166**

(2.540) (2.557) (0.418)

top_tier 7.472*** 6.633*** 0.260***

(1.314) (1.395) (0.053)

overhang 1.438*** 1.313*** −0.367

(0.295) (0.277) (0.282)

pos_EPS 3.992 4.233 −0.090

(2.468) (2.525) (0.079)

log_sales −0.181 −0.267 0.006

(0.619) (0.598) (0.027)

nasdaq15 0.492 0.430 0.255*

(0.332) (0.315) (0.135)

tech 2.572 2.644 0.105

(2.845) (2.771) (0.092)

log_age −1.162 −1.129 0.255*

(1.456) (1.412) (0.135)

log_news 2.899*** 2.040** −0.158

(0.754) (0.787) (0.263)

Constant −4.312 −1.789 3.014***

(3.679) (3.658) (0.194)

Observations 912 974 974

Year FE Yes Yes Yes

Adjusted/Pseudo-R2 0.127 0.129 0.356

Note: This table reports regression results for various robustness checks. ASVI is abnormal Google search volume for the

IPO company. stock_twits is the number of ticker references on Twitter on the IPO date according to Cookson & Niessner

(2020). vol_retail_pct is the percentage of retail trading volume on the IPO date using the trade-level classification algorithm

of Boehmer, Jones, Zhang, & Zhang (2021). The Appendix provides variable definitions. Standard errors in parentheses are

robust and adjusted for clustering by Fama–French (1997) 48-industry and year.

***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively.

socialmedia activity about an IPO firm. To examine this possibility, we followCookson&Niessner (2020) andmanually

collect StockTwits “cashtag” (i.e., $TICKER) counts on the issue and first trading dates for all IPO firms in our sample.

In Model 2 of Table 9, we incorporate stock_twits into our main underpricing specification and find that it enters into

the regression positively and is significant at the 5% level.Wikipedia remains positively correlated with underpricing

in this augmentedmodel.
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6.3 Retail versus institutional investor attention

Da, Engelberg, & Gao (2011) and Liu, Sherman, & Zhang (2014) differ in their attribution of IPO effects from investor

attention to retail and institutional investors, respectively. Therefore, identifying IPO trading volume by investor type

helps distinguish between these two lines of research. In Model 3 of Table 9, we examine the percentage of first-day

trading volume initiated by retail investors (vol_retail_pct) estimated using the trade-level algorithmof Boehmer, Jones,

Zhang, & Zhang (2021). When we separate trading volume by investor type, we find that the existence of aWikipedia

article prior to a firm’s IPO is not associated with the proportion of trading attributed to retail investors. This result is

consistentwith theproposition that the increase in investor attention fromaWikipedia article is not driven exclusively

by retail investors.25

7 CONCLUSION

We investigate the impact ofWikipedia on IPOs. A firm’sWikipedia article has farmore page visits on its IPO issuance

date and is a potentially valuable external source of informationbeyond the carefully crafted S-1 regulatory filings that

accompany IPOs. On the one hand, a Wikipedia article may reduce information disparities among IPO participants,

which allows for more precise offer prices (Bradley, Cooney, Jordan, & Singh, 2004) and mitigates information effects

that contribute to underpricing (Ljungqvist, 2007).On the other hand,Wikipedia has the potential to increase investor

attention of IPO firms that prior research has associated with larger first-day returns (Da, Engelberg, & Gao, 2011).

We find that firms that have a Wikipedia article when they go public experience significantly higher underpricing

than firmswithout aWikipedia article. This effect is greaterwhen the firm’sWikipedia article receivesmore visits.We

drawon prior research on investor attention to explain the positive link between aWikipedia article and underpricing.

Consistent with Liu, Sherman, & Zhang (2014), we find that IPO firms with a Wikipedia article benefit from greater

analyst following and attract more institutional investors for up to 3 years following the offering. Importantly, these

resultswithstand abattery of robustness checks.26 Overall, our results are consistentwith theMerton (1987) investor

attentionmodel that predicts that higher investor attention shifts the demand curve and has positive long-run effects.

JimmyWales, his staff, and the contributor community of Wikipedia have fundamentally changed the information

environment of the world. Future research may examine other effects of Wikipedia articles on capital markets, firm

activities, and general economic activity. Wikipedia continues to provide detailed access to page histories, traffic, and

other useful data for research applications. AsWikipedia continues to grow (adding 4000+ newEnglish-language arti-

cles per week), its influence will continue to expand.
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APPENDIX

VARIABLEDEFINITION

Variables Definition

underpricing Percent change from offer price to the first closing price

offer_revision Percent change of offer price from themidpoint of initial offer price range*100

wikipedia Indicator variable equal to 1 if the firm had aWikipedia article when it went public

wiki_traffic Number ofWikipedia article page views of IPO firms on the first trading date

adexptosales Advertising expense divided by sales in the previous fiscal year

age The number of years between IPO firm’s founding year and IPO year

aggWiki_new Daily average number of new EnglishWikipedia articles for eachmonth

analyst_preIPO Number of analysts who have issued an earnings forecast during the bookbuilding period

assets Total assets (MMUSD) of IPO firms in the latest fiscal year–end prior to IPO date

ASVI Log of SVI (weekly Google Trends search index of the IPO company name) during the

weekminus the log of median SVI during the 8weeks prior to the IPO date

instown_pct_post Percentage of shares held by institutional investors at the end of first quarter after IPO

nasdaq15 Buy-and-hold return for the NASDAQ composite index over the 15 days prior to IPO

news Number of newsmentions of the IPO firm during bookbuilding with firm relevancy

greater than 75 based on Ravenpack’s proprietary algorithm

offer_width The difference between the high and low offer prices quoted in the preliminary

prospectus divided by the low offer price

offering_size Number of shares offered, in millions

overhang Retained shares divided by total number of shares offered in the IPO

pctnum_s1 (_wiki) The total count of numbers in the IPO S-1 filing (Wikipedia article) divided by the total

count of numbers andwords

pos_EPS Indicator variable equal to 1 if the IPO firm has positive earnings per share during the

last 12-month period prior to IPO date

pos_revision Indicator variable equal to 1 if offer_revision is positive

proceeds Total amount (MMUSD) of offering proceeds obtained by issuer

sales Total amount of sales (MMUSD) for themost recent 12months prior to IPO date

shares_filed The expected number of shares offered, in millions

stock_twits The number of StockTwits mentions of the firm ticker (i.e., $TICKER) on the IPO issue

and first trading dates

https://doi.org/10.1111/fire.12276
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Variables Definition

tech Indicator variable equal to 1 if themain business of an IPO firm is classified in SDC as

high tech

top_tier Indicator variable equal to 1 if the lead underwriter(s) has a top ranking according to

Loughran and Ritter (2004)

VC Indicator variable equal to 1 if the IPO firm is backed by venture capital

vol_retail_pct The proportion of retail trading volume estimated at the individual trade level using the

Boehmer, Jones, Zhang, and Zhang (2021) methodology

wiki_aggregate Percentage of words in an IPO firm’sWikipedia article using the union of negative,

uncertain, and litigious words in the Loughran andMcDonald (2011) dictionary

wiki_references Number of references in aWikipedia article

wiki_revisions Total number ofWikipedia article revisions during the bookbuilding period
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