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On August 22, 1997 Shopko Stores, Inc. a retadleated in Green Bay, Wisconsin, unveiled its
new web site. The public relations newswire anngnthe event mentioned that “Green Bay Packers
fans from around the world can [now] purchase &taof select Green Bay Packers merchandise eia th
ShopKo web site.” Unfortunately, investors did neteive Shopko’s web site announcement favorably.
Table 1 reports that the 3-day cumulative abnornealirn CAR related to ShopKo's web site
announcement is -2.54%. Many retailers, manufacgurend service firms launched commercial web
sites in the mid to late 1990s. However, unlike [@¢ws case, the launching of a web site was songstim
enthusiastically received by market participantsr Example, Table 1 also reports a 2.5&8AR
associated with the launching of a new web siteCbgt Plus, Inc. a firm in the same 3-digit SIC as
ShopKo*

Why did the launching of a commercial web site agate opposite market responses for two
retailers in the same industry? Differences betwhertwo firms, reported in Table 1, may providenso
clues. For example, Shopko launched its web sitey®ars earlier than Cost Plus. However, ShopKo's
CAR does not suggest a first mover advantage fromclaing it earlier. In addition, Cost Plus’ shares
trade in the NASDAQ whereas ShopKo's trade in théSH. As | discuss later, there is considerable
evidence on the dramatic increase in the NASDAQ pmsite index during the late 1990s, which may
explain Cost Plus’ positiv€ AR Moreover, based on market capitalization, Costs #$ smaller than
ShopKo. Therefore, it is possible that the benefitunching a web site maybe a function of firzes
Another difference of potential importance betw&opKo and Cost Plus is the level of protectiors¢he
firms grant their shareholders as measured by trep@rs, Ishii, and Metrick (2003) governance in(&x
index). According to Gompeet al., a G-index of 5 classifies Cost Plus as a wellegaed firm. In contrast,

a G-index of 11 implies that ShopKo has weak c@aigogovernance. Consequently, it is also posdibale t

differences in corporate governance might be rekat¢he difference iI€CARsreported in Table 1.

1. The reactions reported in Table 1 are unlikelipe the result of confounding events, since ad/biixis search during the 10
days surrounding the web site launching yields th@omeaningful events such as executive dismigsalstirements, debt or
equity upgrades or downgrades, earning or dividemtbuncements, etc.



In this paper, | use a broad sample of firms tal\stwhether, based on the way companies are
governed, investors react differently to firms’ ptions of new technologies. | also study whetheestors’
reactions to the adoption of new technologies atimrral. The 1990s technology bubble provides an
excellent setting to study these research questidris period withessed the emergence of the leteaa
new commercial medium. The efficacy of this newhtetogy was the source of considerable uncertainty.
Several finance studies, discussed in the nexioseaocument irrational investor behavior arouadht
stocks during the 1990s technology buBblédowever, none of the existing studies documengtiagr
investors werainiversallyirrational during the period. That is, whether itthational behavior was limited to
tech stocks or whether investors were able to natel@eincertainty and act rationally.

To address my research questions, as in the aade-st ShopKo and Cost Plus, | examine the
effect of launching a commercial web site during 1890s on firm value in non-Internet companiess Th
choice is motivated by the notion that establishengveb site is a necessary --though not sufficient-
condition for any firm in order to adopt and implemh the new technology and perhaps conduct business
on the Internet.| recognize that results supporting irrationalgstor behavior might also be consistent
with investors’ short-term or myopic behavior, (Bt€1989)), and with the notion that stock pricas fo
reflect future earnings (Sloan, 1996). To addréds issue, | supplement the short-term event-study
evidence with the long-term payoffs to companidateel to their launching of commercial web sites.
Both short- and long-term payoffs are necessarteso for rational investor behavior because, under
efficient markets, one would only expect to obsenganingful short term stock revaluations for esent
that investors believe will have a lasting and tresi effect on the firm’s future cash flows and
profitability. In addition, the study of short- arldng-term performance metrics enables me to dispel

concerns over myopic investor behavior.

2. For example, Cooper, Dimitrov, and Rau (200Dwspositive share price reactions to name charfggsncluded the words
“dot com” or “Internet” in a sample of firms durintge 1990s. A striking finding in their study isatifirms that did not even
launch a web site were also the subject of a pesitiice reaction upon the name change.

3. In the late 1990s, firms could also contrachwiteb hosting companies, organizations that pralvigeb site and electronic
commerce capabilities in return for a fee (seegkample, Carlton (1998)). Observations relatefirtos that use web hosting
services are not part of my sample.

4. Commercial uses of the Internet began in thelIfRDs (Ghosh, 1998).



My initial proxy for corporate governance is theindlex, which counts restrictions on
shareholder rights. Therefore, a lower (higher)n@eix is commonly interpreted to proxy for strong
(weak) shareholder rights and stronger (weakergg@ance quality. | am aware that the use of the G-
index as an appropriate proxy for corporate govareas also the subject of debate. In robustness, te
the G-index is replaced with alternative governamegrics which yield qualitatively similar results.

Initial results show that, on average, investoceie the introduction of commercial web sites
enthusiastically, but | also find that operatingfpamance declines in the years following the léhing.
Taken together, these results suggest that inestere overly excited in their initial evaluatiohtbe
impact of web sites on firm value and profitabilignd appear consistent with both irrational and ity
behavior by investors. However, further tests whiatorporate corporate governance to the analgsis,
not lend support to the either one of these coujestand allow me to reject irrational and myopic
behavior hypotheses.

Subsequent analyses show that the extent to wimgbstors react positively to web site
introductions is largely driven by whether the fisnhevel of investor protection is strong. Moreover
also find improvements in industry adjusted changesperating performance for the years surrounding
the launching event, and again find that only weNerned firms exhibit such improvements. Campello
and Graham (2006) argue that the mispricing obsledueing the 1990s bubble has its roots in investor
inability to correctly forecast the impact of tedhwgy innovations on the firm. My results show that
facing the situation described by Campello and @mahinvestors act rationally with respect to their
evaluation of the impact of web sites on firm valii&is occurs because investors rely on the firms’
corporate governance in order to mitigate the uagdy inherent in Internet investment projectstHis
context, my results are entirely consistent withsthin Core, Guay, and Rusticus (2005), who firad th
investors expect lower returns from companies wittek corporate governance. Additional findings
indicate that short interest increases for poodyegned firms that adopt the new Internet technoldg
contrast, well-governed firms that also adopt tbehnology experience an increase in institutional

ownership. In addition, other results indicate tkarning revisions around the adoption of the new



technology by equity analyst are favorable for wgelerned companies but not for weakly governed.one
These results are robust to numerous controls asctiading market, first mover's advantage, ingustr
classification, and firm size. Overall, the evidenia this paper overwhelmingly supports rationakstor
behavior.

This study adds to the growing debate of whetheparate governance structures affect firm
value?® In addition, because | track the launching of wites during the 1990s as the key event, my study
also contributes to the literature on investororadiity during the recent technology bubble.

The rest of the paper is organized as follows. i8ect reviews the relevant literature on stock
market bubbles and develops my research quest@usion 2 describes the data. Section 3 preseats th
event study tests. Section 4 contains the tedieckla irrational investor behavior. Section 5 pres the
robustness tests. Section 6 provides additionatoborating evidence using different samples and

techniques. Section 7 concludes.

1. The technology bubble of the 1990s

During the 1990s, the E-Business and Internet i@olgy Network was the source of ISDEX, an
Internet Stock Index. ISDEX rose from about 100January 1996 to 1100 in February 2000, this
amazing increase of 1000 percent in four years fobgwed by a precipitous drop in the next four

months. In May of 2000, ISDEX was down to 60Dhe catastrophic Internet stock index drop suggest

5. In the recent wave of corporate scandals, fromoito Tyco, poor corporate governance structaredrequently cited as the
key contributing factor. The tales of excess comspéon, financial misrepresentations, and, occadipnoutright theft, have
fueled the debate on the importance of corporateemance for safeguarding and enhancing shareheldaith. Recent
academic work on this area provides evidence oh &idies of the debate. On the one hand Gompeii,dstd Metrick (2003)
show that companies with strong shareholder rigktsorm better. On the other hand, Larcker, Ricbang and Tuna (2004)
maintain that corporate governance has very limatgitity to explain managerial behavior and orgatianal performance.

6. ISDEX was a 100% Internet index featuring 5@ieg publicly traded Internet companies representivelve Internet sectors
including the software, hardware, content, commened communication/access sectors. ISDEX was redequarterly to
ensure that it included the most representativeofidnternet stocks for investors. The ISDEX wamadified capitalization-
weighted index, restricting the weighting of thegkest component stocks so that no single stockamadxcessive influence.
During the period, ISDEX was quoted on a regulaida leading financial media including théall Street JournalReuters,
Dow Jones Newswire, Bloomberg, Bridge, CNBC, Smartkly magazine and others. The Kansas City Boafataafe (KCBT)
was the exchange listing for ISDEX futures and fesuoptions contracts until January 28, 2003 whenbbard of directors of
the KCBT voted to delist and declare dormant tHeHR futures and options contracts traded at thédaxge. The action was
taken because ISDEX contracts had no significaliig volume for several months.



that investors exhibit irrational behavior durifg tperiod, or at least poor judgment, particularlyheir
evaluation of technology stocks and Internet relatéiatives.

Most economists agree that the latter half of 1880s witnessed a period of significant
overvaluation, leading to a stock market bubléhile few dispute that a bubble took place, thesea
of the bubble are not yet well understood. The tsveglated to previous bubble episodes providearrert
clues that might be helpful in understanding theen¢ bubble. For example, Kindleberger (1978) sace
the history of financial bubbles from the Dutchigumania of the 17th century through the Great
Depression that began with the October 29, 192€&sttarket crash. Kindleberger argues that although
the facts change over time, the basic story renthmsame: Investors get overly excited about soeme
development or technology, such as railroads arnaobiles, and in a speculative binge, bid pricesoup
unjustifiable levels. When the situation becomesustainable, investors panic, prices plummet, and
bubbles burst. An important clue from Kindlebergestudy is that, because the level of uncertainty
related to the effectiveness of the new technoldgyestors are often unable to assess the economic
impact of new technologies on firm value, which, turn, leads to speculation, overvaluation, and
financial bubbles.

Recent theoretical work by Abreu and Brunnerm@603) suggests that even under the presence
of rational arbitrageurs, financial bubbles cansggrdue to the inability of these agents to cotath
their selling strategies, which makes the elimioratdf the mispricing more difficult. Other reseasth
such as Schwartz and Moon (2000) and Pastor anehesir (2006), investigate rational explanations for
the recent bubble, and independently argue thatehed was flooded with great uncertainty arisiragn
the new technology. Pastor and Veronesi (2006)Idpwend calibrate a model in which they incorporate
uncertainty and find that the high levels of stpckces and volatility observed in the 1990s matctined
implied uncertainty that existed during the peri@iven their results, Pastor and Veronesi arguettiea

existence of a bubble in the late 1990s shouldbeotaken for granted and that investor irratiogalit

7. See, for example, Shiller (2000), Malkiel (200&)d Jensen (2004).



should not be held as self-evident truth. The tegulesented herein, showing that irrational bedravi
during the period was not universal, are consistéthit these arguments by Pastor and Veronesi (2006)

My study is not the only one to consider the betiaaf non-Internet firms during the recent
technology bubble. Campello and Graham (2006) usanaple of non-tech manufacturers to study the
impact of mispricing on firm financial policies. @@ello and Graham find that financially constrained
firms in non-bubble sectors issued more sharegspanse to mispricing during the technology bubble,
while unconstrained firms in those same sectorsndd Another closely related paper by Agarwal,
Bharath, and Viswanathan (2004) finds that the tdopf the Internet by “traditional” firms increes
stock return volatility. However, those studies diféerent from this one because unlike them, theu$
herein is on whether corporate governance affeetsstor rationality during the periéd.
1.1 The reduced uncertainty hypothesis

A natural question that arises from the resulid arguments in Pastor and Veronesi (2006) is
whether uncertainty affects investors’ evaluatiofighe impact of a new technology on firm value. |
frame this question in the classical case of asymym®& information and refer to it as the reduced
uncertainty hypothesis. The idea here is that tovesannot form accurate beliefs related to theaich
of the new technology on the profitability of thieni because of uncertainty inherent in the new
technology. In contrast, managers are less unoeaiaout the impact of the new technology on firm
value. Therefore, to circumvent the issue of asytmmef information, investors observe firm
characteristics with the goal of identifying manaalequality. Once managerial quality is identifjed
investors may use it as a proxy for the firm’s tepon or quality. Firm reputation might be usefoit

investors in mitigating technological uncertaintgdato rationally evaluate the impact of the new

8. In addition, Agarwaet al (2004) use a sample of traditional firms from e/hBO percent belong to the software, computer
hardware, or electronics industry. Due to the piéaffinity of firms in these businesses and thiernet, my sample does not
include firms from these industries. Moreover, ttsgsimple also includes adoptions occurring duri@@02 a year that witnessed
the dramatic collapse of NASDAQ. On April 14, NASDAlosed at 3321, down over 35% from a recent bighil33 on March
10. The inclusion of adoptions during 2000 mightpoeblematic given the large market fluctuationd arherent volatility that
marked that year. Also, it is unclear how many §irim the sample used in Agarwal, et al. are NASD#&@s. Schwert (2002)
indicates that from 1998 onward, technological firm NASDAQ exhibited unusually high volatility, $ois possible that these
types of firms, and not the adoption of Internehtelogy, drive the results in Agarwet al



technology on firm value. Given these conjectutdsypothesize that whenever investors can mitigate
technological uncertainty, they will rationally dwate the impact of a new technology on firm vadnel
profitability.

A possible caveat with the empirical tests needdadvestigate this hypothesis is that bad-quality
firms might imitate or mimic the characteristicggfod-quality firms, a situation that will make iffatult
for investors to moderate technological uncertainfpis situation underscores the importance of
identifying a firm trait that is hard to imitate ohange. In the analyses, | use the level of ptiote that
firms grant their investors, measured by the Gsnds a proxy for the firm’s reputation. Investoes in
turn use this information to moderate the asymmefrynformation inherent in the new technology.
Given the reduced uncertainty hypothesis, | expgbat the performance of firms arising from the
adoption of the new technology is a function ofithgovernance. The G-index is a metric that is
particularly well suited as a proxy for the qualdf corporate governance and several studies &se th
index for this purpos&.Moreover, because the G-index is a composite dlds several governance
attributes, it is unlikely that firms could quick8iter it for mimicking purposes or to disguiseitheue
level of investor protection. Nonetheless, to thstrobustness of the results, in subsequent thst<;-
index is replaced with an alternative metric ofpmate governance.

As a proxy for the adoption of the new Internethtemogy, | use the introduction of a
commercial web site. | believe that a web site iIeeaessary condition for adopting the new technolog
Unlike personal web sites, acquiring equipment g@egsonnel to operate and staff a large-scale
commercial web site could require substantial ehpA conservative back of the envelope calculation
would suggest that the present value (PV) of thetscrelated to a web site were about $17.5 million.

addition, the financial press reports that maint@nmarketing, and updating a web site could Is¢ s

9. However, | recognize that the G-index really sugas anti-takeover provisions, and as such, ttexiris also a proxy of
managerial entrenchment. Under this interpretatioore entrenched firms are bad-quality firms wheks-entrenched firms are
better-quality ones.



costly (Loftus, 1999). Therefore, it appears tmataducing a commercial web site had sizeable ptese
value costs during the 1998s.

| am sensitive to the possibility that the investing web technology is not really unique or
different from any other investment firms make. Bifterently, it might be the case that there isragch
uncertainty with any other R&D or capital expenditas there is with an investment in web technalogy
In the robustness tests section, | investigate lvdnehis is the case.
1.2 The irrational behavior hypothesis and its altgives

A growing literature in finance suggests that tdehnology bubble of the 1990s was largely due
to investors bidding prices up to levels that caudd be justified by the firms’ fundamentals. Mpsipers
in this literature focus on technology companied kmernet firms and pay little attention to nortelmet
companies. For example, Ofek and Richardson (20&Yhat during the bubble, Internet stocks actoun
for only 6% of the NASDAQ market value but accotort 20% of its trading volume. The authors also
indicate that new investors entered the marketfaatéd prices of Internet companies to unjustifabl
levels. In addition, Cooper, Dimitrov, and Rau (2D@xamine investors’ reactions to announcements of
name changes by publicly traded firms between J888 and July 1999, in which the new name
contains the word “dotcom.” They document sharelations in the order of 74 percent for the 10sday
surrounding the announcement day. Perhaps the amosting finding in Cooper, Dimitrov, and Rau
(2001) is that their results hold regardless oheammpany’s actual involvement with the InterneteT
authors conclude that their results are evidencerafional investor behavior. Finally, Lamont and
Thaler (2003) provide a compelling case study supmpirrational investor behavior during the pefio
Lamont and Thaler (2003) analyze the market vafueatm, Inc. a manufacturer of hand-held personal
assistants during the year 2000, and show thdirthevaluation exceeded that of its parent complayy
about 23 billion dollars, a spectacular violatiohtloe law of one price in which most rational asset

pricing models based on fundamental values areacsedhGiven that the evidence on irrational investo

10. This estimate is obtained by assuming initieits of $1 million (Diederich, 1999) and perpetaahual maintenance costs of
$0.5 million discounted at a real rate of 3%.



behavior in the literature is focused on technolegycks and Internet firms, this paper investigates
whether investors also display irrational behaviowards non-Internet firms that adopt Internet
technologies in the 1990s. Put differently, thipgrainvestigates whether investors’ irrational hébra
during the period was universal or just limitedegoh and Internet firms.

The sample used to investigate this question stmsif non-Internet firms that adopt Internet
technology by establishing a commercial web site aAirst test for investor irrationality, | compathe
investor reactions to the announcements of thetawtopf Internet technologies across groups based o
corporate governance. If investors are indeedidmat, reactions to such announcements should ée th
same regardless of the governance of the firm.ullg fest for irrationality, | estimate both shognd
long-term payoffs. Under rational and efficient kets, short term valuation improvements should
partially reflect improvements in long-term opemngtiperformance. An absence of this association avoul
be consistent with the irrational behavior hypothesd with several other alternatives. First,atld
reflect short-term, or myopic, investor behaviormsedeled by Stein (1989) and discussed in Lewis
(2004). Second, it could also be a sign that stetkrns fail to capture future improvement in opieg
performance (Sloan, 1996). Another possibilityhiattit may reflect the entrance of day traders raaa
investors most likely attracted by reports of swgrstock returns. This behavior, described in the
literature as “positive feedback trading” may cimite to a raise in prices in the short-funl note that
these alternatives and the irrational investor tieihdypothesis are not necessarily mutually exckis
However, the empirical evidence in this paper lelittle support for investor trading behavior that
irrational, myopic, or consistent with positive fack. Instead, the empirical evidence presentegirhe

indicates that traders acted rationally.

2. Data
| view the launching of a commercial web site as ithplementation of a capital expenditure in

web technology. Therefore, | use the introductiérihe new commercial web presence to identify the

11. See De Long, Shleifer, Summers, and Waldma®0(19



capital expenditure and to put together a viablapda of firms. | begin by searching the Lexis/Nexi
data retrieval system for corporate press releagtsthe following keywords (launch OR new) AND
(web site OR web site), for 1994 to 1999. | foamy on articles released via press release (PR)
Newswire or Business Wire due to the widespreattibligion of such announcements by other outlets.
This selection mechanism returns 3041 announcemedf& of which are discarded because the
announcements relate to (a) companies that usedkisting web sites to introduce new products, (b)
companies that launch non-commercial web siteg¢)onon-for profit entity. From the remaining 865
firms, | retain only 533 announcements referringljgucompanies trading in the major U.S. stock
exchanges (AMEX, NYSE, NASDAQ) identified by theaBtlard and Poor’'s company as either large-,
mid-, or small-cap stocks. An additional 152 aienglated due to confounding events occurring around
the launching of the new commercial web stteBrom the remaining 381 firms, 234 are lost because
corporate governance data are not available foarirthestor Responsibility Research Company (IRRC)
and 7 are deleted because either trading datacaravailable from the Center for Research in Séguri
Prices (CRSP) or accounting data are not avaitmbie Compustat for at least two years preceding the
event. The final sample consists of 147 non-teatnternet firms that announce the introductioraof
general-purpose commercial web site for the firsetduring 1994-1998

Table 2 shows the distribution of announcementsnystry affiliation based on the Fama and
French (1997) classification. Announcements appeabe evenly distributed throughout the sample
period, with the exception of 1996, a year for wh4% of the announcements occur. Observations
encompass 36 of the 48 Fama and French (1997)tiralusectors, and 17 out the 147 observations, or
11.56%, occur in the business services sector, VEnwebservations appear evenly distributed in the

remaining industrial sectors.

12. Deleted observations are the subject of simeatias but separate press releases about othes eventh as management or
board changes, earnings or dividend announcementdieh are likely to affect the value of the firand to confound or
contaminate the effect of the web site launchingoancement.

13. This size of this final is comparable to thesarsed in Agarwaét al (2004) who study the adoption of the Internet by
traditional firms from 1995 to 2000.

10



Despite the efforts in eliminating Internet firm®r the sample, it is possible that SIC codes
cannot identify Internet firms because these congsaroften span several different industry
classifications (Schultz and Zaman, 2000). Howethex,data appear immune to this concern since none
of the sample firms are either in the ISDEX, in thimternet Stock List” maintained at
www.Internetnews.com. or in the “Internet 50” Imiblished by USA Today during the sample period.
Finally, none of the sample firms has or changesaime to include the words “Internet” or “dotcom.”

Panel A of Table 3 presents summary statistickégr firm characteristics estimated with data
from CRSP and from Compustat. The table reportsriigive data on the firms’ total assets, totaksal
number of employees, and market value of equithényear of the event. The average firm in the $amp
has about 7 billion dollars in assets, 3.4 billdwilars in annual sales and 15 thousand employges.
addition, the average G-index is 8.42 and the nmedéue is 9. Firms in the sample appear to béyfair
established in terms of age, which is recorded daseeach firm’s date of incorporation. The average
firm is about 20 years old (the median is 13), Hredyoungest firms in the sample (6 observatiors)jra
existence at least 3 years before they launch toeimercial web site. Panel B shows that the biitke
sample firms, over 71 percent, trade in the NYSHiyrh trades in the AMEX, and the remaining 28

percent trade in NASDAQ.

3. Empirical analyses
3.1 Event study

I conduct an event study around the date in whiamsf announce the launching of their
commercial web site. Market model parameters angpabed from one year of trading data preceding the
event window andCARsare estimated over the three-day period runningnftbe day before the
announcement until the day after, using standaethtestudy methodology (Dodd and Warner, 1983).

Table 4 reports mean and med@ARsfor all firms and across subsamples by the me@andex. For

14. To control for possible bias on the market nhpaeametersCARsare reestimated with simple net-of-market retimnsdace
of market model returns. This estimation genersitadlar results to those obtained with the marketel parameters.

11



all firms, investors’ reactions are positive anghd#icant, with a mean value of 1.24%statistic = 2.67)
and a median of 0.91%-statistic = 2.86). These results have a non-fregt@nomic impact on the value
of the firm. For the median firm in the sample, thaction increases the market value of equitylinpst
$12 million over the three-day period.

Abnormal returns sorted by the median G-index retres investors’ reactions are largely driven
by well-governed firms. Companies in which the cosife index is lower than 9 are associated with
mean and median abnormal returns statisticallydrigian firms for which the index is 9 or higheheT
meanCARfor well governed firms is 1.82%¢tatistic = 3.25), while the me&ARfor weakly-governed
firms is 0.66% tstatistic = 0.72), the difference between these ¥alues is significant at the 5 percent
level. Similar differences arise between the medisR for the two subgroups. These findings are
consistent with those related to the case-stud@lapKo and Cost Plus reported in Table 1. One
explanation for these results is that, during tB80E, the future cash flows arising from investimg
commercial web site were the subject of a nonalilgével of uncertainty. Given the event study hssu
and because the index reflects the level of priotethat firms grant to their shareholders, itikely that
investors had more confidence on web sites launblgaslell-governed firms than on those launched by
poorly-governed firms. Put differently, investorsed the level of protection each firm grants themaa
proxy for the firm’s reputation in order to evaledhe likelihood of success of the web site laumghi
initiative. If this is the case, the event-studgulés are consistent with rational investor behavio

The idea of using a certain firm characteristi@gsoxy for its reputation in situations in which
asymmetry of information or uncertainty exist i new. For example, Beatty and Ritter (1986) findtt
the history of an investment bank in underpricinigial public offerings (IPOs) is a useful proxyrftihe
banks’ reputation because it helps predict the yomabéng of future IPOs. The event-study resutigtexd
by the G-index suggest that the G-index is a vakuphloxy for the firm’s reputation; because thelijya
of corporate governance appears to help invesiesspdte the uncertainty inherent to some projects

new technologies.

12



The results in Table 4 support the reduced unceytaiypothesis. Nonetheless, there are
alternative explanations for the event study resstirted by the G-index. It is possible that trselts are
driven by firms that are first to establish a wdle & their respective industries or a toe-holdthie
Internet, and that well-governed firms recognize tompetitive advantage that being a first mover ca
create. In addition, Hendershot (2004) argues ltitatnet projects in the years prior to 1997 result
significant wealth creation even after the bublde burst, in contrast with projects created latethie
decade, which had disappointing returns. Likewfsgrawal et al. (2004) find that firms that adopt the
Internet as a commercial vehicle after 1998 dispigh stock return volatility. These findings unstsore
the importance of controlling for time trends ire thnalyses. Another potential concern arises altiget
fact that since 1998, large technology firms tradedNASDAQ exhibit unusually large volatility
(Schwert, 2002). Although the sample herein is \aditechnology firms, 27 percent of the sample §irm
are traded in NASDAQ. The multivariate analysisspreed next addresses all of these issues.

3.2 Multivariate analysis

In order to investigate the alternative explanatiaiiscussed earlier, the investor reactions are
used as the dependent variable in an ordinary sepsires regression. The key explanatory varialilee
regression is the G-index. The regression incladé 1) “leader” indicator variable that takes tadue
of 1 for firms that are first in their industries launch a commercial web site. Although the codarghe
leader indicator variable is initially based on theviving observations of the sample, | check thase
are indeed the first-movers in their respectiveugtdes. A 2-digit SIC industry classification tode
first-movers is used because the 2-digit critepoovides a finer match than the Fama-French ingistr
classification. The accuracy of the coding is vedfby (a) taking into account the contaminated
observations discarded previously and by (b) periiog an extended search on Lexis/Nexis and/ad
Street Journalndex. Other independent variables include themhlog of the firm’'s assets, the firm’s
debt-to-equity ratio, and the firm’s capital expiuweks divided by sales. These variables are irgdnd
control for the firm's size, leverage, and growtbportunities, respectively. In addition, the regies

model also controls for operating performance oo yyears preceding the event. The firms’ return on
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assets (ROA) proxies for operating performalicEo address the issue of time trends, the regmessio
incorporates time effects by assigning an inter¢epeach year in the sample. Similarly, the model
includes a dummy variable that is 1 for NASDAQ firand is 0 otherwise, aimed at controlling for
potential stock market effects.

The results of the multivariate test are reportedlable 5. The leader indicator variable is
positive and significant. The coefficient estimdethis variable indicates that investor reactians 2%
more positive for first movers. The coefficient tbe G-index is negative and significant at theeBcpnt
level, and robust to the inclusion of the contratiables as well as to time and stock market effdat
terms of the economic magnitude of the coefficiém, estimate indicates that a 1 point reductiotihén
governance index increases abnormal returns bytatiobasis points over the 3 day period. Because a
lower index identifies firms with better investorogection, the results of the multivariate test are

agreement with those of the event study and otfppart for the reduced uncertainty hypothesis.

4. Irrational investor behavior

So far, the results related to the announcemerd aew commercial web site indicate that
investors are enthusiastic about these initiatifvébge firm has strong corporate governance. Thesalts
offer support for the reduced uncertainty hypothesid are consistent with rational investor behaaso
well. However, the tests conducted until this painé not enough to reject the irrational behavior
alternative hypothesis. In order to fully test fational investor behavior | need to evaluate wéethe
short-term value gains are related to future improents in firm profitability. Given the results tfe
event study, under efficient markets, | expect rivggnl improvements in long-term operating
performance resulting from commercial web site got§. Nonetheless, Sloan (1996) argues that stock

prices in general and abnormal returns in particutaght notfully reflect information in cash flows

15. ROA is calculated as follows. The numeratasperating income before depreciation (Compustat it8) plus the decrease
in receivables (Compustat item 2), the decreasavientory (Compustat item 3), the increase in aurt@bilities (Compustat

item 72) and the decrease in other current asSetmfustat item 68). The denominator is the aveodigeeginning- and ending-
year book value of total assets (Compustat item 6).
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about future profitability. With this caveat in ndinrational investor behavior predicts that entastit
investor reactions arising from the adoption of tieav technology shouldartially capture investors’
expectations of future improvements on firm prdilisy.

Figure 1 shows average operating performance, meddwy the firm's ROA for the 5 years
surrounding the introduction of a web site forfaiins in the sample. In the Figure, “0” represettis
year in which the commercial web site is launchlukerefore, -1 and +1 represent the years occurring
before and after the launching, respectively. Tigaife clearly shows that operating performancehesc
a peak around the year of the announcement arsldaitkly after the launching of the web site. The
Figure suggests that, instead of having a posdffect on profitability, web sites had a detriméretfect.
Although not comparable, Figure 1 is reminiscenthef upswing and dramatic crash experienced by the
ISDEX during the period. Together with the evenidstresults, the decline in ROA illustrated in Figu
1 suggests that investors may have been irratiorthkeir evaluations of the impact of web sitesfiom
value.

4.1 Changes in industry-adjusted performance

A possible caveat with Figure 1 is that it illeg#s levels of operating performance around the
launching of the web site without taking into acabtihe performance of the industry in which eacmfi
operates. Therefore, it is possible that, relatweprevious levels, firms perform poorly after the
launching of the web site, but still outperformentlirms in their respective industries. Moreowgoberg
and Phillips (2007) show that real and financiaicomes following market booms are related to ingust
characteristics, such as the level of competitisendo account for potential industry effects, Fegd
presents a plot of the average operating performadjusted by the median ROA for firms in the s@mne
digit SIC for the 5 years surrounding the launchoiga web site. The timing convention in Figures2 i
similar to that in Figure 1, with “0” representittge year the web site is launched.

The pattern in operating performance that Figuitki@trates is very different from that in Figure
1. In Figure 2, industry adjusted performance riskarply in the years following the launching of a

commercial web site. In fact, during the first asetond years after the launching, industry-adjusted
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performance reaches levels that exceed performianeés during the two years prior to the launching.
The evidence in Figure 2, coupled with the evamtiystesults, casts doubt on the idea that invesiched
either irrationally or myopically with respect tbeir evaluation of the introduction of commerciatw
sites. However, it is not ex-ante obvious thatithprovement in industry-adjusted operating perfaroa
around the web site initiation that Figure 2 shasvsither significant or related to the introduatiof the
web site.

To assess the statistical significance of the perdnce improvements that Figure 2 illustrates, |
perform a multivariate analysis in which the depamidrariable is the change in industry-adjusted ROA
in year 1 minus the industry-adjusted ROA in ydarThe key independent variable in the model is the
CAR from Table 4. This variable directly tests theiaaél investor hypothesis under the premise that
reactions by rational investors capture future mapments in firm profitability. | note that unlike
investor reactions, which are estimated with stowkket data, changes in operating performance are
estimated with accounting data. As such, changepérating performance are unlikely to be driven or
affected in any way by market sentiment or peraky®wth opportunities.

Table 6 reports two regressions of changes in tipgraerformance. Model (1) includes firms
with a G-index less than 9 and model (2) includesd with a G-index equal or greater than 9. The
coefficient forCARis positive (0.8417%-value = 0.0057) in model (1). In contrast, thefttoent for
CARIis not significant in model (2). The positi@AR coefficient in model (1) indicates that the highes
investor reactions are associated with firms tixailet the most favorable change in terms of indust
adjusted performance. This finding casts doubtheridea that investors were driven by positive bee#
trading, myopic, or irrational behavior in theiradwation of commercial web site initiations. Theuks
lend support to rational investor behavior. In &iddi the findings of these multivariate regressiaiso
highlight the importance of corporate governancéirom value, particularly when firms adopt techrgpjo
for which the effect on performance is uncertamsilim, the results support the hypothesis thastove
acted rationally in evaluating introductions of goprcial web sites by established companies duhiag t

technology bubble of the 1990s.
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5. Additional Evidence
5.1 Short selling and institutional ownership

Aside from the abnormal returns documented eartiee, stock of firms adopting the new
technology might be affected in different ways daethe launching of a web site. For example, if a
company’s adoption of the new technology is viewsdbeneficial; more investors might want to hold
that company’s stock. Otherwise, investors mighhtwa short it. Such trading patterns may provide
additional evidence on rational investor behaviar.test this conjecture, | follow Asquith, Pathalkd
Ritter (2005) and collect both short sales andtirtginal ownership data for the sample firms. Afigu
Pathak, and Ritter indicate that short interest iastitutional ownership are proxies for the supahd
demand of stocks, respectively.

The level of short interest in individual stocks@lected monthly from th&vall Street Journal,
Barron’s, the New York TimesandBloomberg Theses sources limit their coverage of shodrast
positions to stocks with the largest number of ehasold short or stocks with large changes in short
interest. The limited reporting reduces the sartpl@6 observations. Short interest is the total emof
shares of a particular stock that have been sald bly investors but have not yet been coveredased
out. The financial press reports both the curasat past month short interest together. Shortestetata
are sometimes revised the following month. As AsguPathak, and Ritter (2005) indicate, these
revisions, which are often quite small, occur pritgabecause a firm is late in reporting, and it
interest misses the current month reported. Thdysesm herein, uses the revised numbers. A large
increase or decrease in a stock's short interast the previous month can be a very telling indicaf
investor sentiment. An increase in the short irgieoften indicates that investors believe the simige
will decrease. A possible caveat is that the shiderest for any given stock can fluctuate during m
monthly measuring window and that such fluctuatiomght be due to events other than the web site
initiation. Notwithstanding this issue, these data used to evaluate whether short interest changes

following the launching of a web site.
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Institutional ownership data are collected from SEEm 13-F reported in the Thomson
Financial's CDA/Spectrum Institutional Holdings dbase. The SEC requires money managers with at
least $100 million in assets to file this form witie SEC 45 days after the end of any quaft€hese
data, available for a subsample of 118 firms, aeduto compute changes in institutional ownership
surrounding adoptions of Internet technologies.

Table 7, Panel A, reports changes in short inteFestthe entire subsample there is no significant
change in the short interest. However, when thepkans split based on the Gompegs al (2003)
governance index the change associated with wegkhgrned firms is significant. Indeed, firms with
indices greater than or equal to nine, exhibit @l@st, but statistically significant, increase irithshort
interest of 5.9 million shares-gtatistic = 2.08). In contrast, well-governed famisplay no meaningful
changes in short interest.

Panel B of Table 7 reports changes in instituti@vahership around the launching of a web site.
On average, results show no significant changdsstitutional ownership for the institutional owsaip
subsample. However, when firms are sorted by tp@rernance index a statistically significant insea
in ownership of 3.3%t{statistic = 1.99) emerges on the well governeahdisubsample. The opposite
patterns arise for weakly governed companies. THiese exhibit a drop in institutional ownership
following the adoption of web technologies. Howeserch decline is not statistically significant.

The changes in short interest and institutional enship appear to support the earlier findings on
rational investor behavior during the 1990s tecbgplbubble. Poorly-governed firms that invest on
Internet technologies experience an increase in shert interest, which likely occurs due to aorease
in the demand to borrow their stock. In contrasstifutional investors increase their ownershipviil-
governed firms that launch web sites. As with thdier results, these new findings also suggedt tha
corporate governance helps investors distinguighpitospects of firms that adopt new technologies.

Moreover, the new findings also indicate that ingesacted rationally.

16. Given that these data are reported quarterly,pgossible that events, other than the adomtfdnternet technologies, cause
institutional ownership to change.
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5.2 Firms that do not launch a web site

A natural question to ask is whether there is ati@a to firms not investing in the new
technology when others firms in the same industeydaing so. It is possible that certain comparmiay
experience negative reactions if rational investesdize these firms will perform worse in the figuue
to their non-adoption of the new technology. Momowiven my earlier results, it is likely that siee
reactions will differ by the governance of the camp.

I am able to construct a matching sample of firfmat tdo not adopt Internet technologies.
Matching firms are identified by controlling for dostry, pre-event performance, and firm size as
suggested in Barber and Lyon (1996). Total assetie year prior to the filing proxy for firm size
industry-adjusted return on assets (ROA) proxiedifm performance, and 2-digit SIC codes are used
control for industry classification. After screegieach of the matching observations and removiogeth
in which confounding announcements occur, | am abissemble a matching sample of 121 firms. From
the 121 matching firms, 64 have a G-index gredian or equal to 9.

Table 8 reports event-study results for the matghimms sorted two different ways. Consistent
with earlier tests, matching firms are split by thedian G-index. In addition, matching firms arsoal
split by the sign of the reaction accruing to adapfirms. Results indicate that sorti@ARsthis way
provides important information. For example, forlvgmverned matching firms (G-index < 9) reactions
are not different from zero when the adopting fgsmeaction is positive. However, for these firms
reactions are positive and significant when adgpfinms earn negative reactions. The first result
suggests that investors believe that well-govemaetthing firms that should adopt the new technology
but do not do so, will still do well. The secondult suggests that well-governed matching firmd wil
benefit from the investment errors of their comjpesi. In contrast, poorly governed companies (&ind
> 9) are punished by investors when they fail topades evidenced by the negative and significant
reaction on these firms (-0.75%statistic = 1.83). Overall, the event-study evicemon the matching
firms supports rational investor behavior and afsbicates the awareness of traders with respettteto

effect of corporate governance on firm value.
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6. Robustness Tests
6.1 Time trends

| am sensitive to concerns that the time periodiistli may be driving the results. Hendershot
(2004) argues that Internet-related projects itgitlein the early 1990s are more profitable thaisehhat
begin later in the decade. To address this istigesample is split by web sites launched from 11@04
1996 (72 observations) and those launched from 189899 (75 observations) the results hold in both
of these subsamples.
6.2 Investment opportunities

Péastor and Veronesi (2006) argue that during tfe94$tocks with the highest market-to-book
ratios also had some of the highest return vdiasliand therefore also had the most uncertairrdutu
profitability. Their study suggests that contrafjifior the market-to-book ratio value is particuarl
important. The results reported in Table 6 arausblbo the inclusion of the market-to-book ratioasas
independent variablfé. Replacing the market-to-book ratio for alternatipeoxies for investment
opportunities such as the ratio of capital expemdg over sales, the ratio of depreciation exparehtto
sales, the ratio of research and development (R&Bples, the earnings-to-price ratio, and theavnag
of common stock returns does not alter the results.
6.3 Other proxies for firm size and different measent intervals

The analyses presented in Table 6 is repeated dgfegent proxies for firm size, replacing the
natural log of assets by both the natural log gditeh and the natural log of sales, the use ofdhes
alternative size proxies does not alter the sigaifce and inferences related to @&R variable®® In
addition, | repeat all tests replacing the 3-@&Rswith 5- and 2-dayCARs as well as with the day O

ARs The results are robust to the use of these diffesbnormal return windows. Finally, in unreported

17. The market-to-book ratio is the market valu¢hef firm’s equity at the end of the year plus difeerence between the book
value of the firm’s assets and the book value effihm’s equity at the end of the year, dividedtbg book value of the firm’s

assets at the end of the year. This calculatiosetydfollows that of Smith and Watts (1992).

18. Total capital adds the market value of the 'Brequity, book value, long-term debt, and an estéd market value of
preferred stock. | calculate the market value affgmred stock by dividing preferred dividends otlee prevailing yield on

Moody's index of high-grade industrial preferredcits.
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tests, | use the two-year change in industry-adfustperating performance, that is, industry-adliste
ROA in year +2 minus industry-adjusted ROA in yeras the dependent variable and run regressions
similar to those in Table 6. Results from theststgenerate inferences similar to those reported.
6.4. Alternative proxies for corporate governance

So far, the tests use the G-index as a proxy feesitor protection and corporate governance.
Gompers, Ishii, and Metrick (2003) construct thae by counting the number of anti-takeover provisi
firms have in their corporate charter or by-laws\gs24 provisions tracked by the IRRC. Becauseethes
provisions are viewed as restricting shareholdgts] a high index means that the firm has weatebbider
rights. Alternatively, given the way in which st constructed, the index could also be viewedrasasure of
managerial entrenchment. Therefore, it is possiide G is not an accurate metric of corporate gwese
for all firms. Moreover, Core, Guay, and RusticR8d6) indicate that low G-index firms outperforngtmi
G-index firms during the late 1990s but that subbBrmmenon reverses during 2000-2003. So a possible
caveat with the results linked to the G-index iattimy data are from the 1990s, the period flagged b
these authors. However, | believe that my resuésimmune to the phenomenon described in Core,
Guay, and Rusticus because these authors alst thsgehe differential return phenomenon relatethe
G-index during the 1990s is sensitive to the exolusf technology, Internet, and new economy fiims
general. The sample used in this paper is voilesgd types of firms.

Given the issues related to the G-index and tauat@lthe robustness of my results, | use a differen
metric of corporate governance. For this purposenktruct an index based on the effect of boauttsire
on firm value'® A firm earns 1 point to its board index scoreha following circumstances: (a) If its board
size exceeds the median board size for firms insttmee industry; (b) If its board is not independest
defined in Weisbach (1988); and (c) If its boar8usy, as defined in Fich and Shivdasani (2006)sTthe

board index can range from zero (best board), teetlfworst board). It is possible that other fezgur

19. For example, Yermack (1996) find higher maviadtiations for firms with smaller boards of dirastdn addition, several papers
present evidence suggesting that effective govemand firm performance increase with board inddpece (for example, see
Brickley et al., (1994); Byrd and Hickman, (199%yeisbach, 1988). Recently, Fich and Shivdasani @2@idd an inverse
association between busy boards, those in whichrijerity of outside directors hold three or moieectorships, and firm
performance.
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related to the board of directors could be addedntiex. However, these features are either not
necessarily related to governance or used as auneeasmanagerial entrenchment. For example, board
meeting frequency is excluded from the index besAlefeas (1999) shows that abnormal board meeting
activity often indicates financial distress. In #idoh, staggered boards, founding family repres@ntan
the board, and the fraction of directors appoirtbgdthe current CEOs are not included in the index
because these variables may proxy for manageti@reshment®

Panel A of Table 9 sort€ARsto web site announcements by the board index. Basethis
sorting, firms with stronger governance (lower labardex) exhibit higher investor reactions (1.93%,
statistic = 3.49) than (higher board index) weagiwerned firms (0.73%t-statistic = 0.79). Indeed,
reactions to better governed firms are 1.23% higihan those for weakly governed companies, and this
difference is statistically significant at the Sgent level. These results are consistent withehleported
earlier and indicate that investors rationally wseporate governance to assess the effect of new
technologies on firm value.
6.5 Different use of the technology

This paper is not the first to analyze the effedtthe launching of a web site on the firm. Selera
studies in the information systems (1IS) literatsiedy this issue as well. Although the main foctithe
IS literature is not to assess the impact of wedsn firm value, some factors addressed in I8iestu
deserve some attention as they could affect myltsfsuFor example, Agarwal and Venkatesh (2002)
explain that commercial web sites and other e-coroenactivities can be broadly classified as either
informational or transactional. This differencesas mainly due to the nature of the products anlces
firms offer. For example, companies such as Coda-@od Ford are more likely to use web sites as an
information or promotion vehicle rather than a®al to sell their products to individual consumdrs.

contrast, bookstores, insurance companies, and itadlers are more likely to transact businessugh

20. See, for example, Faleye (2007) on staggereddbp Anderson and Reeb (2003) on family firms, &hivdasani and
Yermack (1999) on CEO influence over the selectibnew directors.

21. An exception is a study by Subramani and Wal@®01) in which web sites and other e-commerc@ancements by net
and non-net firms are considered.
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their web sites. Given the diverging uses of conumakmeb sites, it is possible that the investarctmns
obtained herein are driven by the type of web lsiteiched. To address this issue, | classify firaseol
on their type of web site (informational or transawal) and evaluat€€ARsto the web site launch
announcement based on this classification. Panef Bable 9 reports the results of this test. The
statistic associated with the difference GARsbetween the two subgroupss(atistic = 0.53) is not
statistically significant. On the one hand, thisule alleviates concerns that the type of web sit&, not
corporate governance, is the main driver of thaeltesOn the other hand, the result might be ssirpgiif
one believes that transactional web sites arergmtieed to have a material effect on firm value.

6.6 Earnings forecast revisions around adoptionse technology

Gilchrist, Himmelberg, and Huberman (2005) also sider the 1990s bubble and develop a
model in which shocks to the dispersion of invegipinion cause stock prices to rise above their
fundamental values. They test their model usingviréance of analysts’ earnings forecasts to pifoxy
shocks to the dispersion of investor beliefs. Gikitet al. (2005) argue that earnings forecasts effectively
identify a portion of the “bubble” component inienf's investment opportunities.

As an additional test for whether corporate goveceaaffects the way in which markets evaluate
the impact of new technology adoptions on firm eallexamine equity analysts’ revisions of earnings
estimates for companies that launch a new comnieveia site. The advantage of this approach isithat
provides evidence from individuals that are not kaauparticipants but are nonetheless informed about
the company’s performance and prospects. The dkwhwwever, is that analyst forecasts can be
biased, and are also not updated frequently. The k&g involved in forecast revisions implies totter
events that also affect forecasts could have oeduduring my measurement window.

With these caveats in mind, from the sample of girirselect those for which annual data on
analysts’ EPS forecasts can be obtained from IBf&¥ the 1994-1999 period. This selection mechmanis
yields a subsample of 111 firms. For each firne #nnual change in the average EPS forecast is
calculated by subtracting the average EPS foretdbe end of the year from the average EPS foratas

the beginning of the year. The results of this cotation are reported in Panel C of Table 9. Thepia
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is divided by the level of investor protection edichn grants to its investors using the G-indexviRiens

in analysts’ EPS forecasts are positive and sicanifi (-statistic = 1.83) when well-governed firms launch
a web site during the year, but negative and sty insignificant when the launching firms’
governance is weak. These results, which suppentagtiuced uncertainty hypothesis, are in line with
findings in Core, Guay, and Rusticus (2005); thiegvs that analysts anticipate lower returns frormér
with weak corporate governance.

6.7 Are the firms adopting the new technologidseimome attractive takeover targets?

It is possible that the adoption of the new tedbgy is aimed at luring a bid from a prospective
acquirer. Put differently, if many firms attempt do “window dressing” in order to become attractive
targets (Aboody, Kasznik and Williams, 2000), th@mnching a web site may help this effort. Since th
G-index is viewed as a measure of takeover resistdahis possible that my results really show tbat
G firms, those more likely to be acquired, are afgwe likely to adopt a web site. To address #ssie, |
divide the sample by the median G-index and folidMfirms from their adoption of the technology ilint
2005. | then search the Securities Data CompanyCjSbergers and acquisitions (M&A) database to
establish whether any of the sample companiesuageguently acquired. Untabulated results showethat
total of 17 firms are sold after the adoption a tilew technology. From these 17 firms, 10 are densd
weakly governed (G-index above 9) and 7 are wellegoed (G-index below 9). These results suggest
that the adoption of the new technology is not @imeattracting a takeover bid.

6.8 Is the new technology really unique?

Central to my results is the idea that the nevhrielbgy is unique given that the level of
uncertainty associated with it is not trivial. ktevhether this is indeed the case. For my 147 Eamp
firms, | collect announcement information on prexccapital and/or research and development (R&D)
expenditures. | am able to assemble a sample ofuB88ntaminated announcements for such events
which enables the estimation of 3-dasRs As in previous tests, | separ&@Rsusing the board index.
However, in this instance | find no statisticalfeiEnces between subgroups. | repeat the proceding

the median G-index to split the announcements dnaliro similar results. Malmendier and Tate (2005)
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find no relation between investment performance emghorate governance. My findings suggest that
corporate governance is not a good predictor o§tioeess or failure of less uncertain investments.
7. Summary and Conclusions

The academic literature in finance provides angpidence on irrational behavior with respect to
Internet firms during the 1990s technology bubliiewever, there is comparatively little evidence on
whether non-Internet firms that adopt Internet tedbgies also incite irrational investor behaviorthis
paper, | test for rational investor behavior in tb@ntext of non-Internet firms that adopt Internet
technology. | develop the study relying on threenpises. The first is that an investment or capital
expenditure is likely to affect the future cashwifoof the firm which, under efficient markets, skbu
trigger share revaluations upon the announcemethenew investment. The second premise is that
when the investment or capital expenditure annadimetates to a new technology, the impact that the
technology has on firm value is uncertain. The fasimise states that, faced by the uncertain ®tuat
just described, investors will rely on an obseredbin characteristic as a proxy for the firm’s uégtion
or quality and use it to evaluate the impact ofibes technology on firm value and profitability. &l
on these premises, | postulate teduced uncertainthypothesis. This hypothesis states that investors
will use firm reputation in order to ameliorate erntainty and evaluate the impact of new technobgie
firm value. The alternative hypothesis is ih@tional investor hypothesis. This alternative hypothesis,
which states that investors will become overly diabout the new technology and will bid sharegsi
to unjustifiable levels, appears quite adequateld®e other studies find support for it during thene
period | study and around firms closely relatethternet technology.

| use the launching of a commercial web site asnditation that a firm has adopted the new
Internet technology. | base this choice on the ttl@aa commercial web site is a necessary (althowg
sufficient) condition to adopt the new technolog@vent study results related to the launching of a
commercial web site indicate that investors entsigially receive these initiatives. However, lodlisd
that such enthusiasm is largely driven by the lesklinvestor protection each firm grants to its

shareholders, proxied with the Gompers, Ishii, dftetrick (2003) governance index (G-index). Put
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differently, my findings reveal that reactions aasitive and significant for well-governed firmsjttnot
significant for poorly-governed firms. Because dgrihe 1990s there was much uncertainty about the
impact of Internet investments on firm value, Iwieny event study results as evidence that investors
used the firm’'s governance to mitigate uncertainty.

Multivariate tests reveal a positive and significassociation between short- and long-term
payoffs related to the introduction of a commeraiab site. | again find that the positive assocratinly
holds in well-governed firms. | also find that relains of earning forecasts around the year of gie site
launching are significantly more favorable for betjoverned firms. In other tests, | document titer
web sites are launched, poorly-governed firms egpee a modest, but statistically significant, ease
in their short interest. In contrast, well-goverrfedhs display no meaningful changes in short ieser
Likewise, after the web site is launched, | detacstatistically significant increase in institutadn
ownership on a subsample of well governed firmssehresults provide direct evidence counter to the
irrational behavior hypothesis and consistent witle rational investor behavior that the reduced
uncertainty hypothesis predicts.

Overall, results show that during the 1990s teabgwlbubble mispricing was attenuated by the
firms’ governance. This finding is robust to numeacontrols such as the type of web site launched,
alternative proxies for growth opportunities amnfisize, different measuring windows, the exchange
which firms’ trade, an out-of-sample test using chatg firms, and a metric of corporate governance
different that the one proposed by Gompers, Isiid Metrick (2003).

Another contribution that arises from this studythe identification of corporate governance as a
valuable proxy to dissipate uncertainty wheneverfitm adopts new and uncertain technologies. i th
vein, my result adds to the debate on whether gawvee really matters to shareholders’ wealth. ddde
the result related to the G- and the board-indeapjsosite to the findings in Larcker, Richardsomg a
Tuna (2004). They argue that corporate governara Very limited ability to explain managerial

behavior and organizational performance.
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Despite the clear link of the firms | analyze ath@ Internet, | documentational investor
behavior during the 1990s technology bubble. Tésult is in contrast with other papers in the &tare
which document irrational investor behavior duritite same period. Given my results and the
overwhelming evidence on irrational investor bebavelated to tech stocks and Internet firms ireoth
studies, | suspect that the bubble was not so rdugkn by the new technology, but by the new firms
that the new technology spawned.

| do not want this study to be viewed as dismissither the existence of the 1990s technology
bubble or the irrational behavior that investordibited at the time. However, my study shows that
investors were natniversallyirrational during the period. | believe that tHéset of the Internet on the
market value and profitability of firms was not wehderstood in the 1990s and it is still not well
understood today. Therefore, this paper shouldibeed as an attempt to add to our knowledge in this
area. Specifically, my study highlights the effeaft observable corporate governance attributes in
reducing uncertainty when new technological inniovest with an unknown impact on firm value affect

the economy.
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Figure 1
Operating performance surrounding the launching ofa commercial web site
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Figure 2
Industry-adjusted performance surrounding the launding of a web site
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Table 1
The Case of ShopKo and Cost Plus
This table reports 3-day cumulative abnormal ret@ARs from1 to +1) arising from the announcement of a web
site by ShopKo Inc. and by Cost Plus Inc. The fugumn reports the date of the event announceayt “0”).
CARsare computed using the standard methodology destin Dodd and Warner (1996). The proxy for fiizes

is the natural logarithm of the company’s marketitzdization. The table reporfsvalues from a two-tailed test in
parenthesis.

Firm Firm 3-digit  3-day
Event Date Firm Name Location Size SIC CAR  Exchange G-Index
August 22, 1997 ShopKo Stores Inc. Green Bay, WI 6.49 533 -2.54% NYSE 11
(0.001)
April 29,1999  Cost Plus Inc. Oakland, CA 5.84 533 2.53% NASDAQ 5
(0.001)
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Table 2
Sample Distribution
This table sorts my sample by Industry and yeae Jample consists of 147 publicly traded firms #ratounce the
launching of a commercial web site. The industassification is based on Fama and French (1997).

Industrial Classification 1994 1995 1996 1997 1998 1999 Total pct.
Aircraft 0 1 0 0 2 1.36%
Agriculture 0 0 1 0 1 0.68%
Automobiles and Trucks 0 0 1 1 4 2.72%
Banking 0 0 2 1 6 4.08%
Construction Materials 0 0 0 0 3 2.04%
Printing and Publishing 0 0 5 1 7 4.76%
Business Services 0 7 5 3 17 11.56%
Chemicals 0 1 2 0 5 3.40%
Electronic Equipment 0 2 3 1 6 4.08%
Apparel 0 0 0 0 1 0.68%
Computers 0 3 0 0 4 2.72%
Construction 0 0 2 0 3 2.04%
Pharmaceutical Products 0 0 2 2 9 6.12%
Electrical Equipment 0 0 0 1 3 2.04%
Petroleum and Natural

Gas 0 1 1 0 2 1.36%
Trading 0 0 5 0 7 4.76%
Food Products 0 0 0 1 3 2.04%
Entertainment 0 0 1 0 1 0.68%
Healthcare 0 0 2 1 4 2.72%
Consumer Goods 0 1 2 1 4 2.72%
Insurance 0 1 1 0 6 4.08%
Measuring and Control

Equipment 0 0 0 1 1 0.68%
Machinery 0 0 1 1 3 2.04%
Restaurants, Hotel,

Motel 0 0 0 0 2 1.36%
Medical Equipment 0 0 1 0 1 0.68%
Business supplies 0 0 0 1 1 0.68%
Personal Services 0 0 1 0 1 0.68%
Retail 0 0 3 4 10 6.80%
Rubber and Plastic

Products 0 0 1 1 2 1.36%
Steel Works, etc. 0 0 1 1 4 2.72%
Telecommunications 1 1 0 1 3 2.04%
Textiles 0 0 1 0 1 0.68%
Recreational Products 0 1 0 0 1 0.68%
Transportation 0 1 1 1 5 3.40%
Utilities 0 0 5 0 7 4.76%
Wholesale 0 1 0 3 7 4,76%
Total 1 21 50 27 147 100.00%
pct. 0.68% 14.29% 34.01% 18.37% 106.0

33



Table 3
Summary Statistics
In Panel A of this table | report sample charastes for 147 firms that launch a commercial web fiom 1994 to
1999. The G-index is the Gompers, Ishii, and M&t(2003) governance index. All other variables drawn or
calculated from Compustat for the year of the ldimg. Panel B provides the distribution of the X#s in the
sample related to the stock exchange in whichithesftrade.

Panel A
Characteristic Mean Median Standard deviation
Assets ($M) 7,366.445 897.8 1,9431.17
Sales ($M) 3,403.909 946.23 7,466.157
Number of employees (thousands) 15.42656 4.7 33854
Market value of equity ($M) 4,262.13 934.957 11,22
Long term debt ($M) 917.4288 209.44 1,954,511
Earnings ($M) 220.8178 48.85 540.4906
Firm age (years since incorporation) 20.41 13 15.57
G-index 8.421769 9 2.67132

Panel B

NYSE AMEX NASDQ

Number of firms 105 1 41
Percentage 71.43% 0.007% 27.89%
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Table 4
Event Study: Launching of a commercial web site
This table reports investor reactions to announcesnef the launching of a commercial web site. tineste
cumulative abnormal return€AR3 over the 3 day period (-1 to +1) surrounding dn@ouncement. Market model
parameters andp, are estimated following Dodd and Warner (1996je TARsare sorted by the median Gompers,

Ishii, and Metrick (2003) governance index (G-inddxeport mean and median differences with ail2Hstatistic
and a Wilcoxon Z statistic, respectively.

N Mean CAR Median CAR
All firms 147 1.24% 0.91%
(2.67) (2.86)
G-index <9 73 1.82% 1.04%
(3.25) (1.71)
G-index >9 74 0.66% 0.44%
(0.72) (1.05)
Mean differences across G-indetxsfatistic) 2.03
Median differences across G-index (Wilcoxon 2.63
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Table 5
Multivariate analysis: Investor reactions
This table reports ordinary least squares estimafethe cumulative abnormal return€ARS over the 3-day
window surrounding the announcement of the laurghifia commercial web site (from day -1 to day The
sample includes 147 firms that make such announcefran 1994 t01999. Leader is a dummy variablé thkes
the value of 1 if the firm is the first its indugtto launch a commercial web site. Return on as@R@A) is
operating income before depreciation (Compustat ii8) plus the decrease in receivables (Compustat 2), the
decrease in inventory (Compustat item 3), the amedn current liabilities (Compustat item 72), dimel decrease in
other current assets (Compustat item 68). This areais divided by the average of beginning- andirepgear
book value of total assets (Compustat item 6).bregtandard errors in parenthesis below each icteif estimate.

Dependent variable:CAR (-1,1)
Estimate p-value
0.08273 0.0019
Intercept (0.02613)
-0.00452 0.0208
G-index (0.001930)
-0.006 0.0663
Firm size (natural log of assets) (0.00324)
0.0206 0.044
Leader (0,1) (0.01013)
0.00798 0.0238
Debt to equity ratio (0.00349)
0.01396 0.8335
Capital expenditures/sales (0.06624)
-0.02077 0.4978
ROA. 1 (0.03055)
0.00604 0.886
ROA., (0.04207)
Time effects Yes
Stock market effects Yes
AdjustedR? 0.0786
2.66
F-value
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Table 6
Multivariate analysis: Industry-adjusted differences in operating performance
Coefficient estimates of the annual changes instigeadjusted performance. | measure operatingopeeince as
the firm’s return on assets (ROA). | estimate RGAoperating income before depreciation (Compugtan i13)
plus the decrease in receivables (Compustat iterth@)decrease in inventory (Compustat item 3),inkhecase in
current liabilities (Compustat item 72), and ther@ase in other current assets (Compustat itenif®8.measure is
divided by the average of beginning- and ending-yemk value of total assets (Compustat item @heh adjust
this measure by the median ROA for the industrychiag by 2-digit SIC. For each firm, | estimate tteange in
operating performance by subtracting industry adfilROA in year +1 from industry adjusted ROA irayel,
where year 0 corresponds to the year in which itine faunches a commercial web site. Standard eappgar in

parentheses below each coefficient estimate.
Dependent variable:A industry adjusted ROA
1) 2)
G-index <9 G-index >9

Estimate p-value Estimate p-value

Intercept 0.19397 0.0005 0.23469 0.0036
(0.05249) (0.07752)

CAR(-1,1) 0.84179 0.0057 0.3175 0.1756
(0.29393) (0.23167)

Firm size (natural log of assets) -0.01611 0.0378 -0.00917 0.3922
(0.00759) (0.01064)

Leader (0,1) -0.04462 0.0712 0.03903 0.2229
(0.0243) (0.03169)

Debt to equity ratio 0.00452 0.6937 0.01907 0.0494
(0.01143) (0.00951)

Market-to-book ratio 0.08625 0.586 0.24086 0.276
(0.1575) (0.21908)

Stock market adjusted return -0.01063 0.8587 0.20077 0.4729
(0.05946) (0.27793)

Stock market adjusted returs -0.90247 0.0001 -0.93315 0.0001
(0.16854) (0.20048)

F-value

19.88 0.0001 13.6 0.0001
AdjustedR® 0.6636 0.5647
N 73 74
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New York TimesandBloomberg Panel B reports changes in institutional owngrsinound the quarter launching of

Table 7

Changes in Stock Demand and Supply
Panel A reports monthly changes in short inter@sbsinding the launching of a web site. Short ieseis the total

number of shares of a particular stock that hawnseld short by investors but have not yet beepred or closed
out. The level of short interest in individual dteds collected monthly from th&all Street Journal, Barron’she

a web site. Institutional ownership data are ctdlddrom the SEC Form 13-F filings reported in Th®mson

Financial’'s CDA/Spectrum Institutional (13-F) Haidis database. The SEC requires money manageratighst
$100 million in assets are required to file thisnfiovith the SEC 45 days after the end of any quafte assess the
statistical significance in both panels, the ladtmn provideg-statistics in parenthesis. The symbols *** ***
denote statistical significance at the 10%, 5%, Hidevels, respectively.

Panel A: Changes in Short Interest(millions of shares)

After Internet technology Before Internet technolog A
All firms ( N=96) 33.8 29.7 4.1
(1.3)
5.9%**
G >9 (N=54) 37.1 31.2 (2.08)
2.2
G <9 N=42) 29.6 27.8 (0.96)
Panel B: Changes in Institutional Ownership( % of common)
After Internet technology Before Internet technolog A
All firms (N=118) 42.6 42.6 0.0
(0.00)
2.1
G>9(N=72) 33.2 35.3 (1.59)
3.3*
G <9 (N=46) 57.4 54.1 (1.99)
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Table 8

Reaction to firms that do not adopt Internet techndogies
This table reports the results of an event-stuthted to the adoption of Internet technologies ataming firms
that do not adopt such technology. The matchingp$ais created following Barber and Lyon (1996) afgb
matching firms by 2-digit SIC industry codes. | ogit-statistics under the coefficient estimates.

Adopting firm reaction

Matching firm reaction

(-1,+1)CARs G-index <9 G-index >9
(N=57) (N=64)
Positive -0.03% -0.75%
(0.45) (1.83)
Negative 0.65% 0.13%
(1.70) (0.84)
t-statistic of the difference 2.88 1.66

39




Table 9

Robustness Tests
Panel A presents the three-day cumulative abnomebains CAR$ associated with announcements of the launching
of a commercial web site. We analyze 147 firms thake the announcement anytime between 1994 an@l 199
CARs are estimated using the standard event-study miekbgy (Dodd and Warner, 1983). Market model
parameters are estimated from one year of daitifrtgadata prior to the event period. TBARsare then sorted by a
Board index which is constructed based on the b®é@mdependence, size, and busy status as desdritibd text.
Numbers in parentheses are two-tattesthatistics.
Panel B presents the three-day cumulative abnaehains CAR9 associated with announcements of the launching
of a commercial web site sorted by whether theditaunches an informational or a transactional sith
Panel C presents the change in the average eaménghare (EPS) forecast by market analysts dihmgear the
web site is launched. From our sample of 147 fimesidentify 111 companies for which data on analyEPS
forecasts can be obtained from I/B/E/S during 12999. The change in the average EPS during the igear
calculated by subtracting the average EPS at teotthe year from the average EPS at the beginwirige year.
A t-statistic from a two-tailed test is reported bekaech estimate.

Panel A: CAR Decomposition by Board Index

All firms Board-index <1 Board-index >2 Mean differences across B-index
(t-statistic)

N Mean CAR N Mean CAR N Mean CAR
147 1.24% 63 1.93% 84 0.73% 1.23%
(2.67) (3.49) (0.79) (2.36)

Panel B: CAR Decomposition by type of Web Site

All firms Informational Transactional Mean differen ces types
(t-statistic)

N Mean CAR N Mean CAR N Mean CAR
147 1.24% 67 1.05% 80 1.39% -0.34%
(2.67) (2.08) (2.88) (0.53)
PANEL C: Change in EPS forecast during the year themew technology was adopted
G-Index Change in the average EPS forecast (from to t;)
G-index <9 0.0203
(N =54) (t=1.83)
G-index >9 -0.0167
(N=57) (t=0.84)
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