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|. Introduction
One important part of the price discovery procesdhie release of new value-relevant

information into the market. As such, in order tainmtain a complete information set, investors
wish to promptly obtain value-relevant company fation. With the ongoing advancement in
information technology, equity market participaate increasingly using the Internet and, more
specifically, Internet Stock Message Boarfldessage Boards) as a medium to disseminate and
collect this information. Indeed, current extatérature demonstrates that Message Boards play
an important role in the price discovery procese(dor example, Le Vallée, 1997; Das and
Chen, 2001; and, Tumarkin and Whitelaw, 2001). Biatly, Das and Chen (2001) argue that
Message Boards assist the price discovery procesmarket efficiency by enhancing the speed
and accessibility of information to a wider range market participants. As such, market
participants have an incentive to create and ackksssage Board posts due to the potential
impact this information may have on shaping finahmarkets.

However, some studies argue that, apart from isangastock return volatility, Message
Board information may simply be noise that does paivide any new or price-predictive
information to the market (see, for example, Deyal003; and, Antweiler and Frank, 2004).
Further, Bagnolet al (1999) criticize the credibility of information gvided on Message Boards,
noting that they can contain bias, and frequerk tdqustification for the rumours posted on the
sites examined.

In summation, despite the general agreement ititdrature that Message Boards are an
important means of disseminating information, therkmited empirical evidence examining the
impact of these rumors on the price discovery mect light of this, we present the first study
to empirically test the impact of Message Boardshen price discovery process in the United
States (US). Specifically, we examine a particalass of information disseminated on Message
Boards referred to as rumors. ‘Rumors’ are a ctdsgublic information that is unable to be
accurately and objectively verified (Banerjee, 199and as such, may provide market
participants with new value-relevant informationrthermore, dispersion of rumors via Message
Boards is particularly attractive given the capadit expedite widespread dissemination of

posted information in a largely anonymous and umedgd environment (Clarksaat al, 2006).

! Message Boards are organised online forums thailemsers to read and post information on spefiifits and
investment-related topics (Tumarkin and Whitela@0Q D).
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To gain further insight, the rumor information agiey of Message Board content can be
disaggregated by the type of rumor posted. Thes®rinformation types include: ‘whispers’;
dividend forecasts; Chief Executive Officer (CEQ)cesession hearsay; operation expansion
anticipation; and, takeover activity speculatione \Mvestigate the latter rumor type, namely
takeover activity speculation.

While Clarksonet al (2006) examine Message Board takeover rumors, ihesstigate
Australian Securities Exchange (ASX) listed companand their intraday analysis is limited to
10 minutes intervals. They identify the existentalmormal returns on the day-of and day-prior
to the rumor postings. Other studies examining da&e rumors investigate the share price
reaction to print media takeover rumors (see, f@ngple, Pound and Zeckhauser, 1990; and,
Zivney et al, 1996). Specifically, Pound and Zeckhauser (198@ntify insignificant abnormal
returns generated on the day-of-publication of ¢ake rumors in théVall Street Journal’s
(WSJ'3 ‘Heard on the Street’ column. However, Zivnelyal (1996) contest the validity of the
Pound and Zeckhauser (1990) study on the basighbmtuse o€WSJtakeover rumors may be
diluted due to a substantial proportion of thesaats appearing in th&/SJ’s‘Abreast of the
Market’ column in the preceding weeks. Subsequavdstigation of takeover rumors appearing
in the WSJ's‘Abreast of the Market’ column, reveals that abmal returns exist in the twenty-
day period prior to the rumor and on-the-day-oflmalbion. Based on this evidence, Zivnetyal
(1996) conclude that th&SJrumors cause significant market reaction.

As such, in addition to providing a comprehensinalgsis of Message Board takeover rumor
impacts on the price discovery process, we offeersé innovations to the extant literature.
Specifically, we compile our data set from a uniguel contemporaneous sample of Message
Board takeover rumors by developing specially desigcollection and filtering software that
employs computational linguistics methods. We aswelop methodologies influenced by the
Barber and Lyon (1997) matched sample control firamework to examine intraday trading
volume and bid-ask spread effects in the periodosading the release of the takeover rumor
information. Furthermore, we employ multivariatealysis to gauge how specific explanatory
variables impact upon Message Board takeover runWies also verify the robustness of our
results to sample selection bias, and additionaitifize an alternate abnormal return metric,
which is calculated using an approach influencedasber and Lyon’s (1997) matched sample

methodology. Finally, to account for liquidity atdnsaction cost characteristics not addressed

2 ‘Whispers’ are defined as consensus rumour fotecak future corporate earnings figures that arengnily
disseminated via electronic communication chansieth as email and Message Boards (Bagrial, 1999).
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in the preceding analysis, we explicitly examines teconomic significance of tradable
opportunities.

Our results from the aforementioned analysis idiestihat Message Board takeover rumors
substantially impact the US equity market during thbservation period January 2003 to
December 2006, inclusive. Most notably, significgaisitive shareholder wealth and volume
effects are identified in pre, post and surroundingor periods. Furthermore, multivariate
analysis reveals significant negative firm size aigghificant positive technology industry effects;
inferring small firms and technology sector firme anost affected by Message Board takeover
rumors. Finally, our results are robust to samplecion bias and the return metric employed.
However, our inspection of the economic exploiiapibf Message Board takeover rumors
concludes that a feasibly tradable opportunity dussexist for investors.

The remainder of the paper proceeds on to disaussethodological approach in Section II,
outlining the sample identification process andadatlized in Section Ill. Section IV presents the

primary results of our investigation, and Sectiondhcludes.

Il. Methodology
We utilize the Event Study Methodology (Faretal 1969) to examine the impact of

Message Board takeover rumors on target firm refurading volume and transaction costs over
a range of intraday event windows detailed in Tabldnvestigation of intraday intervals
minimizes distortions induced by confounding eveatsd provides a more precise insight into
pre, post and surrounding-rumour equity market ictgoa

Furthermore, to facilitate the control firm benchiknenethodologies we utilize, we ascertain
matched sample control firms by initially revealiad firms with the same North American
Industry Classification System (NAICS) two-digitagmmic sector code. Subsequently, we apply
the Barber and Lyon (1997) matching criteria byttar identifying all remaining firms with a
market value of equity between 70 to 130 percerdgamh rumored takeover target sample firm.
From this subset, the firms with the closest bamkatirket ratio to the rumored target sample

firms are ultimately selected as the control firms.



TABLE I Description of Event Windows

Table | outlines the intraday observation perioksngined in this paper. The intraday windows aresgméed in minutes relative
to the time the intraday Message Board rumor isedfisnated (time 0), unless otherwise stdt@drrespondingly, the various
windows we utilize are classified inRye-Rumor Windows (Pand A), Post-Rumor Windows (Pand B), or Surrounding-Rumor
Windows (Panel C).

Event Window Description
PANEL A: Pre-Rumor Windows
[-24 hrs, 0] The pre-24-hour period: 24 hours befiwe takeover rumor
[-60, 0] The pre-60-minute period: 60 minutes before theaakr rumor
[-30, 0] The pre-30-minute period: 30 minutes beftire takeover rumor
[-10, O] The pre-10-minute period: 10 minutes before thedakr rumor
[-5, 0] The pre-5-minute period: 5 minutes befdre takeover rumor
[-1, 0] The pre-1-minute period: 1 minute before the takeaumor
PANEL B: Post-Rumor Windows
[0, +1] The post-1-minute period: 1 minute aftex takeover rumor
[0, +5] The post-5-minute period: 5 minutes after the takeoumor
[0, +10] The post-10-minute period: 10 minutesratfte takeover rumor
[0, +30] The post-30-minute period: 30 minutes after thedalker rumor
[0, +60] The post-60-minute period: 60 minutesratte takeover rumor

[0, +24 hrs] The post-24-hour period: 24 hours after the takeaw@or
PANEL C: Surrounding-Rumor Windows

[-1, +1] The 2-minute period: 1 minute before tmihute after the takeover rumor

[-5, +5] The 10-minute period: 5 minutes before to 5 minatiésr the takeover rumor
[-10, +10] The 20-minute period: 10 minutes beftwrd0 minutes after the takeover rumor
[-30, +30] The 60-minute period: 30 minutes before to 30 nasuatfter the takeover rumor
[-60, +60] The 120-minute period: 60 minutes befaré0 minutes after the takeover rumor

[-24 hrs, +24 hrs] The 48-hour period: 24 hours before to 24 houey dfte takeover rumor

A. Abnormal Price Return Calculations

To examine target shareholder wealth effects, wesider buy-and-hold average abnormal
returns using the traditional 0/1 Market Model aygmh to evaluate how the sample stock returns
perform relative to the market benchmark. Using #pproach, we determine abnormal returns
as the average excess return of the rumored thAngest over the market portfolio. Specifically,

we calculate the 0/1 Market Model Buy-and-Hold Aage Abnormal Returns (BHAARS) as

follows:
_ 1 n _ 1 n
BHAAR, , =+ > BHAR. =~ 2 [ Rur =~ R ] e
Where:
BHAAR,, = The Buy-and-Hold Average Abnormal Return of sdimple firms
over the event windoJq, r] ;
BHAR,,, = The Buy-and-Hold Abnormal Return for sample fiimover the
event window{q, r];
R =  The buy-and-hold return for sample firmover the event window
[q, r1;
Rofar =  The buy-and-hold return for the market portfobwer the event
window [q, r]; and,
n =  The number of firms in the sample.

% It is important to note that we examine 24-hotraday event windows rather than one-day closimgaivs. This
ensures that the observation periods are equatitilited on both sides of the intraday rumouraste
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B. Abnormal Trading Volume Calculations

To evaluate the impact of Message Board takeoveorsi on target firms’ trading volumes,
we implement a matched sample control firm framéwfmr measuring abnormal trading
volumes. Subsequent to constructing the correspgndontrol firm sample, we are unable to
directly compare the raw number of shares tradekinveach event window due to the differing
stock prices and number of shares on issue betéteerumored target and control firms. To
overcome this issue, we employ an adjustment fahdris the ratio of the historic average daily
trading volume of the control firm to the histoawerage daily trading volume of the rumored

target firm? This adjustment factor is constructed as follows:

VOLAD] === (2)

Ly
Vit
t=t_,
Where:

VOLADJ] =  The trading volume adjustment factor for sanfipte i ;

Vi, =  The daily trading volume of firm on dayt;

Ve =  The daily trading volume of the control firm cesponding to sample
firm i on dayt;

t, =  The number of days prior to takeover rumor digsation on the
trading day corresponding to the six weeks pri@tdrical period
start date; and,

t, =  The number of days prior to takeover rumor digsation on the

trading day corresponding to the two weeks priatdrical period
end date.
We then calculate the Control Average Abnormal ifrgd/olumes (CAATVSs) as follows:

n T,

w25 cang, =25 o v S ) @

— -
i=1 r'=rq

V\/hereCAAT\(q,r] =  The Control Average Abnormal Trading Volume tfsample firms
over the event windoJq, r] ;
CATV,,; =  The Control Abnormal Trading Volume for samglenfi over event
window [q, r];
VOLADJ] =  The trading volume adjustment factor for sanfipte i ;
Vi, =  The single trade volume for sample firnat trader ;
Ve r =  The single trade volume for the control firntrade ',

* The historic average daily trading volume encorspasa one-month period, six to two weeks priohéotakeover
rumour dissemination date.
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r =  Atrade of the sample firm stock;

T, =  The first trade of the sample firimstock within the event window
[a. 1];

I, =  The last trade of the sample firmstock within the event window
[a. 1];

r =  Atrade of the control firm stock;

I, =  The first trade of the control firm stock withthe event window
[a. 1T;

I, = The last trade of the control firm stock withime event window
[q, r]; and,

n =  The number of firms in the sample.

C. Abnormal Bid-Ask Spread Calculations

Bid-ask spreads capture a variety of informaticat ik useful for many applicatiofdn an
efficient market, a firm’s bid-ask spread is conipetly set at the margin by market makers to
generate the minimum compensation they requirdréorsacting in a specific security (Ho and
Stoll, 1981; and, Copelaret al 1983). Correspondingly, we utilize the bid-askesjgl as a proxy
for assessing the transaction costs involved dliritpa security.

To facilitate an isolated comparison of the impafdiakeover rumor dissemination on bid-ask
spreads, we employ an adjusted matched sampleotdirtn framework. Specifically, our
adjustment factor reflects the ratio of the histaaiverage daily closing proportional bid-ask
spread of the control firm to the historic averagdy closing proportional bid-ask spread of the
rumored takeover target firfhThis adjustment factor allows us to more precidsblate the
relative bid-ask spread difference that is uniqustyibutable to Message Board takeover rumor

dissemination and is constructed as follows:

® Kyle (1985) demonstrates that information asymiestare a key component of risk reflected in bik-ggreads.
Specifically, they find a positive relationship Wween information asymmetry and bid-ask spreadg¢hBuyrChung
and Charoenwong (1998) show bid-ask spreads argvpbsrelated to insider trading risk and pricelatility risk,

while simultaneously being negatively related ttunee (i.e. liquidity risk).

® The historic average proportional bid-ask sprezmbmpasses the one-month period, six to two weg&s o the
takeover rumour dissemination date.
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Where:
BASADJ

ASK,
BID,,

ASK:

BID,

i[ ASK:i,t - BIQ’I ]
t=t_, (ASK;,t + BIDG~t)/2 4
N (4)
‘| (ASK, + BID, )2

BASADJ =

t=t_

The bid-ask spread adjustment factor for sarfptei ;
The end of day ask price of firmon dayt;

The end of day bid price of firinon dayt ;

The end of day ask price of the control firmday t ;
The end of day bid price of the control firmaewy t ;

The number of days prior to takeover rumor digsation on the

trading day corresponding to the six weeks pri@tdnical period

start date; and,

The number of days prior to takeover rumor drgsation on the
trading day corresponding to the two weeks priatdrical period

end date.

Subsequently, the Adjusted Control Average AbnorBal-Ask Spread (CAABAZY is

calculated for each event window as follows:

CAABAS, =

Where:
p
CAABA%{]

CABASY

rla.r]

BASADJ

BAS,[q,r]

BAZ (a1

D. Multivariate Analysis

%_n CABAY =%z[ BASADJ BAS; - BA&] (5)

i=1 i=1
The Adjusted Control Average Abnormal Bid-Askr&ud of all
sample firms over the event winddw; r] ;

The Adjusted Control Abnormal Bid-Ask Spread sample firmi
over the event windoy, r] ;

The bid-ask spread adjustment factor for sarfptei ;

The average proportionate bid-ask spread fopsafirm i over the

event window{q, r];

The average proportionate bid-ask spread forctivgrol firm over
the event windowg, r] ; and,

The number of firms in the sample.

We argue that the impact of Message Board takeoweors on a firm’s stock varies

depending on the interaction of industry-speciiien-specific and rumor-specific variables. We

utilize multivariate regressions to analyze the bimad influence of these variables on abnormal

returns, trading volumes and bid-ask spreads. Bqedty, we employ the following three-model
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frameworK to investigate the cross-sectional variation afamnal returns, trading volumes, and
bid-ask spreads in our takeover rumor sample fartheavent window and calculation
methodology:

Abnormal Return Multivariate Model

AR =B + B LN( SIZB. + B, PERIODF B, RAGE 8, TEG

+BMANU, + BTA+ ¢ ()

Abnormal Trading Volume Multivariate Model

ATV . = Vo + ¥, LN( SIZE. +y, PERIODFy, RAGE y, TEG -
+V,MANU. + ), TA+&
Abnormal Bid-Ask Spread Multivariate Model
ABAS,, =1, +n, LN SIZE +1, PERIQB 77, RAGEn, TEC
+1,MANU, +77,TA+ £’ (8)

The Abnormal Return for sample firm over the event window

>
=0
I

[a.r];

ATV = The Abnormal Trading Volume for sample firmover the event
window [q,r];

ABAS,,;, = The Abnormal Bid-Ask Spread for sample firmover the event
window [q,r];

LN(SIZE) =  The natural logarithm of the market capitaliaatof firm i ;

PERIOD =  Dummy variable equal to 1 if rumor is dissematatduring the
period 2005 to 2006, and 0 otherwise;

RAGE = Dummy variable equal to 1 if rumor originates caime
RagingBull.com Message Board for firmand O otherwise;

TECH =  Dummy variable equal to 1 if sample firm belongs to the
technology industry sector, and O otherwise;

MANU, = Dummy variable equal to 1 if sample firm belongs to the

manufacturing industry sector, and O otherwise;

TA =  Dummy variable equal to 1 if sample firmis subject to actual

takeover activity in the six months following rumdissemination,
and 0 otherwise; and,

&,&,andg” = The error terms.

E. Robustness Measures
Barber and Lyon (1997) criticize the standard Odrkét Model event study methodology by

highlighting that this method inherently mis-sp&sftest statistics and therefore produces biased

" To address potential heteroskedasticity in thea,daie estimate the regressions using the heterastieity-
consistent standard errors method prescribed bya/h980).
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results. To address this shortcoming, we employaléernative abnormal returns event study
approach influenced by the Barber and Lyon (199@)died Sample Control Firm methodology.
We argue that this Matched Sample Control Firm w@dlogy more accurately accounts for
intervening factors, firm characteristics and rigly examining affected sample firms’

comparative performance against a control samgdecifically, we calculate the Barber and

Lyon (1997) influenced Control Buy-and-Hold Averagdnormal Returns (CBHAARS) as

follows:
CBHAAR,, =%zl CBHAR, , :71121[ R~ Ran ] 9)
Where:
CBHAAR,, = The matched sample Control Buy-and-Hold Averagenormal
Return of all sample firms over the event windjyr] ;
CBHAR,,; = The matched sample Control Buy-and-Hold AbnoriRaturn for
sample firmi over the event windo\g, r];
Rian =  The buy-and-hold return for sample firmover the event window
[q. r];
R 1o =  The buy-and-hold return for the control firm @sponding to sample
firm i over the event windoyq, r]; and,
n =  The number of firms in the sample.

Furthermore, analysis of our rumored target firrmgke may be subject to sample selection
bias in the event that non-random characterisfitease firms, relative to the general population
of firms, increase their predisposition to takeomemor dissemination (Heckman, 1979). This
sample selection issue potentially hinders thesteaability of inferences deducted from our
findings to the broader US equity market. Consetiyewe employ the Heckman (1979) two-
stage method to test and correct for potential $ansplection bias in our univariate and
multivariate analysis.

Finally, we investigate the feasibility and econonsignificance of exploitable trading
opportunities induced by the dissemination of MgesBoard takeover rumors. We extend upon
Bradleyet al's (1988) examination of the wealth effects from amumd takeovers to the market,
by calculating the actual dollar profit attainablepurchasing the volume of shares traded within
each event window at the ask price available ab#gnning of the window, and subsequently

selling these shares at the bid price availablehatend of the window. Furthermore, we



determine the relative economic significance ofrim@ored target firm opportunities compared
to the matched sample control firms. Corresponglinge calculate the Average Economic Profit

Opportunity (AEPO) and Relative Average EconomiaffOpportunity (RAEPO) as follows:

AEPQ, , =

S|

é[vo;m (BID, - ASK,)] (10)

and, RAEPQq,r]=%i[VOLm,r]( BID, ~ ASK, )~ VQi.( B, - ASK)| @D

i=1

Where:
) eAEPQq’r] =  The Average Economic Profit Opportunity of aingple firms over
the event windowgq, r] ;

RAEPQ,,, = The Relative Average Economic Profit Opporturafysample firms
relative to control firms over the event wind¢w r] ;

VOL 41 =  The number of firm shares traded during the event windayw] ;

VOL¢ (4 =  The number of shares traded during the eventlawinq, r] for the
control firm corresponding to sample firm

BID, , =  The bid price corresponding to the quote avéalétr sample firmi
at the end of the event winddw, r];

ASK’qu =  The ask price corresponding to the quote aveailtdy sample firmi
at the beginning of the event winddg; r];

BID. 4 =  The bid price corresponding to the quote avéldbr the control
firm corresponding to sample firm at the end of the event window
[q r];

ASKWq = The ask price corresponding to the quote aMailédr the control
firm corresponding to sample firm at the beginning of the event
window [q, r]; and,

n =  The number of firms in the sample.

lll. Takeover Rumor Acquisition and Data
A. Takeover Rumor Acquisition and Filtering Proces

To investigate the impact of Message Board takeow@iors on the price discovery process
in the US equity market, we construct a unique daroptakeover rumors disseminated on the
RagingBull.com and Yahoo! Finarfceublic Message Boards between January 2003 and
December 2006, inclusiveln order to isolate the initial sample of takeowemors from these

sites, we employ a five-stage process, which iplgcally depicted in Figure 1 (below).

8 http://messages.yahoo.com/yahoo/Business_%26_deéfiamestments/index.html.
° Yahoo! Finance and RagingBull.com are widely cdestd to be among the largest and most prominent US
Message Boards (see, for example, Antweiler andi12004; Das and Chen, 2001; and, Clarketoa, 2006).

10



FIGURE 1: Five-Stage Initial Event Sample SelectiofProcess

Figure 1 diagrammatically depicts the five-stagecpss we employ to acquire the Message Board takeomor sample.

Downloading Plain Text KeyWord Computational Manual check
Database Fittering Linguistics and selection
(Web crawer (HTML =  (Fitering (Naive —
program) conversion program) Bayesian)
program)

To expedite acquisition of the extensive volume roéssage posts archived on the
RagingBull.com and Yahoo! Finance Message Boards,design a web crawler software
program to automate the Message Board first-postntimding stage. A first-post message
instigates a string of related subsequent messaggs,ghereby representing the most accurate
point-in-time when a new takeover rumor is publidlgseminated on a Message Board (see, for
example, Zhang and Swanson, 2007). In total, weilobad combined 6,214,834 Hypertext
Markup Language (HTML) message posts.

While the aforementioned 6,214,834 messages arenldaded in HTML, we convert all
message posts into a plain text database to &eilfiltering and assessment procedures. The
plain text database contains key information netato each message post including: the Message
Board; forum name; date; posting time (accuratthéominute); author; message post title; and,
message post body text.

Following the plain text conversion of first-posegsages, we initially commence the process
of isolating appropriate takeover rumors by eleutrally filtering the plain text database using
key words associated with takeover rumors, and/tifate criteria. Specifically, we develop a
program that filters these message posts basedynvirds such as ‘takeover’, ‘acquisition’,
‘buyout’, ‘merger’, ‘target’, ‘bid’ and/or ‘rumor’.In addition, we only consider message posts
between January 203and December 2006 that are disseminated duringréfting hours
10.30am to 3.00pm on trading ddysThis process ultimately results in the identifioatof
114,392 message postings containing words assdciaith takeover rumors between these

specified dates and times.

% The RagingBull.com Message Board archives priorJsmuary 2003 are no longer publicly available;
consequently, we set January 2003 as our obsemttot date.

! Restricting the observation time periods of takgowmours ensures no intraday event windows dite asfer
more than a single trading day, thereby minimizingblems associated with both compounding confaunédients
accruing during market close periods and charatierabnormal market behaviour typically witness¢dnarket
open and close.
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Given the overwhelming volume of electronicallydiied message posts, additional and more
precise automation of the takeover rumor clasgificaprocess is desirable. To address this
requirement, we employ computational linguisticstids to statistically identify takeover
rumors. Computational linguistics techniques empiatural language algorithms to statistically
classify text and its use in facilitating wide scallessage Board studies is increasing in
popularity in the extant literature (Zelikovitz ahiirsh, 2005)"

We construct a computational linguistics classtf@a program based on Support Vector
Machine (SVM) techniques. SVMs have the advant#dgeeing able to classify message posts
via a combination of multiple features due to these of polynomial kernel functions. Thus,
SVMs are generally more accurate in classifyingrmfation than methods which employ Naive
Bayesian, K-Nearest neighbor and Maximum Entropymatational techniques. We create a
training set for our SVMs by manually reading ataksifying all message posts made in 2003 as
either positive (indicating the message post isladvtakeover rumor) or negative (indicating an
invalid takeover rumor message post). To addregssanes of look ahead bias, this training set
is then used to train the algorithm to classifysalbsequent postings.

We further use this training set to compare SVMaivid Bayesian, K-Nearest Neighbor and
Maximum Entropy computational techniques. By slyatg the training set into 65 percent in-
sample for parameter estimation and 35 percenbbs&mple for performance evaluation, we
find that SVMs perform much better than all othemparative techniques we consider. Indeed,
when we examine the 103,138 message posts thatlesre excluded via our computational
linguistics approach, we find that the SVM techmique employ has a 99.73 percent overall
classification accuracy and 98.13 percent accuiragyentifying positive takeover rumors. This
observation justifies the selection of the SVM caomapional linguistics approach we employ to
automatically classify the remaining filtered meagsgosts. This process further refines the
114,392 electronically filtered message posts tiegsuin the generation of a sample of 11,254
takeover rumor message posts.

We then manually read all of these message posidifiéd in the computational linguistics
stage to ensure they only consider takeover rurtiaas provide unambiguous predictions of
pending takeover activity. Furthermore, so that $4ge Board takeover rumors represent the

introduction of new information to the market, wesere the rumored takeover target firm is not

12While a large body of literature has developed poiational linguistics techniques for text classifion over the
past 40 years (see, for example, Vapnik and Chenkis, 1964; and, Chakrabadi al 1998), it is Cheret al
(1999) who are first to formally apply computatibtiaguistics techniques to ascertain the sentin@nihessages
posted on Message Boards. Subsequently, Das and (2B81) extensively develop a number of computatio
linguistics techniques for direct application to $dage Board text classification.
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the subject of either a media report or companyancement relating to takeover activity in the
six months prior to rumor dissemination. Also, lre tweek immediately prior to takeover rumor
dissemination, we verify that the rumored targetnfiis not identified in value-relevant
confounding press or company announcements of esyrigtion>

Subsequent to the selection of the initial sampheckv results in 2,074 takeover rumors,
further filtering is necessary to ensure severditamhal requirements are satisfied. To facilitate
data collection, we only include takeover rumorgagging to publicly listed target firms in the
final sample. Moreover, in accordance with the inatcfirm methodology we employ, the final
sample only contains rumored target firms for wheclsuitably matched control firm exists.
Finally, for each rumored target and control firne wequire a complete data set to allow
calculation of our abnormal return, trading voluamsl bid-ask spread measures.

Based on the sample identification and filteringqadures outlined above, we obtain a final
sample of 1,087 takeover rumors pertaining to 58%Bjue US publicly listed firms during the
period January 2003 to December 2006, inclusivbleTh summarizes the sample identification

and filtering process:

13 We search titles and lead paragraphs of key finhiformation channels (e.gPR Newswire (U.S,)' Reuters
News and The Wall Street Journalfor the rumoured target firm’s name and/or tickgmbol using Factiva.
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TABLE II: Summary of Sample Identification and Filt ering Process

Table Il summarizes the takeover rumor sample adipn and filtering process we employ to constrin final sample of
takeover rumors utilized to investigate the impattMessage Board takeover rumors on the US equdyket. Pane A
summarizes the message posts identified at eagk sfatheinitial sample acquisition process. Panel B outlines thesample
filtering process employed to filter thénitial Sample obtained in the initial sample acquisition procasonstruct thé-inal
Sample utilized in the remainder of this paper. Both thigial and final samples contain Message Boareédakr rumors during
the period January 2003 to December 2006, inclusive

Message Posts

PANEL A: Initial Sample Acquisition Process

Total Downloaded Sample 6,214,834
Total Electronically Filtered Sample 114,392
Total Computational Linguistics Filtered Sample 11,254
Total Manually Selected Sample 2,074

PANEL B: Sample Filtering Process

Initial Sample 2,074
Less: Non-publicly listed firms 254
Less: Inadequate accounting data 249
Less: Unmatched firms 124
Less: Inadequate share price and trading volunee dat 196
Less: Inadequate bid-ask spread data 92
Less: Inadequate historic daily trading volume hitdask spread data 72
Final Sample 1,087

B. Data Collection

To investigate the impact of Message Board takeawerors on the US equity market, we
examine intraday TAQ data. We obtain the referaate and time (to the minute) of takeover
rumor message posts from the original HTML messaggts incorporated in our plain text
database. A summary of the abnormal return, tradihgme and bid-ask spread data we analyze

in this paper is presented in Table Il as follows:
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TABLE lll: Message Board Takeover Rumor Analysis Dda Sources

Table Il reports thalata sources utilized in thecalculation of abnormal return, trading volume and bid-askeagrimpacts of
Message Board takeover rumors.

Calculation Description Data Source

We obtain intraday trade-by-trade share price data
for affected sample firms, matched sample control
firms and the S&P 500 market index proxy (ticker:
Abnormal Returns SPY). We ensure the data we collect covers the 48¥SE TAQ database
hour trading period surrounding each corresponding
takeover rumor between January 2003 and
December 2006, inclusive.

We obtain intraday trade-by-trade volume data
affected and matched sample firms. We ensure
data we collect cover the 48-hour trading per
surrounding each corresponding takeover rui
between January 2003 and December 2
inclusive.

Abnormal Trading Volumes NYSE TAQ database

We obtain intraday quote-by-quote bid price and ask
price data for affected and matched sample firms.
We ensure the data we collect cover the 48-h
trading period surrounding each correspondiil.’%?SE TAQ database
takeover rumor between January 2003 and

December 2006, inclusive.

Abnormal Bid-Ask Spreads

To determine the historic matched sample cor
firm’s to the rumored takeover target firm’'s avese
daily trading volume and average bid-ask spr
adjustment factors, as described in Chapter F
requires the collection of daily trading volume a

Historic Adjustment Factors closing bid price and ask price data for ei
rumored takeover target firm and its comparat
control firm. We obtain this daily data for the twem
six week period prior to each correspond
takeover rumor between January 2003
December 2006, inclusive.

CRSP Daily Stock
database

To construct the matched control firm sample, wédecb NAICS, market capitalization
adjusted for option dilution and book-to-marketuesd for all publicly listed US firms covered by
the Centre for Research in Security Prices (CRSPMEUSTAT Merged Industrial Annual
database. Furthermore, the Standard and Poor's&®PB 500) market index is selected as the
appropriate market proxy to compare sample firmrret Consistent with Antweiler and Frank
(2004), we proxy trade-by-trade returns on the miagortfolio using the exchange-traded fund
that mimics the S&P 500 US market index that isilalsee on the New York Stock Exchange
Trade-And-Quote (NYSE TAQ) database (ticker: SPY).

Finally, Table IV outlines the data we use to candtthe explanatory variables we employ in

our multivariate analysis methodology:
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TABLE IV: Cross-Sectional Explanatory Variables Data Sources

Table IV reports thelata sources utilized in the calculation and identification afoss-sectional explanatory variables employed
in the multivariate analysis of the impact of Megs&oard takeover rumors.

Variable Description Data Source

To facilitate construction of the natural logarithofi firm size CRSP/COMPUSTAT
LN (SIZE) series, we measure ‘firm size’ as the firm’'s maréapitalization ~ Merged Industrial
(data25, datal99) adjusted for capitalization ckar{data27). Annual database

The date and time of each sample takeover rumoedsrded

directly from the source takeover rumor message iposur plain Message Board
PERIOD text database. We construct the time period dumamiable using  Takeover Rumor

this plain text database to identify sample takeouenors that are Plain Text database

disseminated during the periods 2003 to 2004 afd 20 2006.

The specific Message Board website each takeovenoru
originates in is recorded directly from the soutakeover rumor

RAGE message post in our plain text database. We cangtra RAGE
dummy variable using this plain text database émiifly takeover
rumors sourced from either the RagingBull.com ohd&@ Finance
Message Boards.

Message Board
Takeover Rumor
Plain Text database

We classify sample firms into economic sector itgugroups
based on their first two-digit NAICS codes. There 20 economic
industry sectors under the NAICS. In order to camt the
Technology TECH) industry group dummy variable, we identi
all firms in the final sample that belong to thefohmation
(technology)NAICS economic sector industry group.

CRSP/COMPUSTAT
Merged Industrial
Annual database

TECH

Similarly to the construction of thd ECH dummy variable, to
MANU construct the ManufacturingMANU) industry group dummy

variable, we identify all firms in the final sampleat belong to the

Manufacturing NAICS economic sector industry group.

CRSP/COMPUSTAT
Merged Industrial
Annual database

We determine whether a sample firm experiencesirtoafion of
actual takeover activity subsequent to takeover oru
dissemination by identifying press articles, firmnauncement:
and evidence of delisting due to a takeover ocegrin the six
months subsequent to rumor dissemination. Usingiveacwe

TA search titles and lead paragraphs of key financifdrmation
channels (e.gPR Newswire (U.S,) Reuters Newsand ‘The Wall
Street Journd) for the rumored target company’s name anc
ticker listings. Furthermore, we identify all firmngth a three-digit
integer delisting code beginning with the numbeo fwthe CRSF
Daily Stock databasé.

CRSP Daily Stock
database & Factiva

C. Descriptive Statistics

Characteristics pertaining to the 535 unique rumhdekeover target firms and 660 unique
control firms are reported in Table V. Sample firar® subject to 2.0280 first-post Message
Board takeover rumors on average and 1.0000 onametliring the period January 2003 to
December 2006, inclusive. With over three-quartérhe sample firms subject to 2.0000 or less
first-post takeover rumors, it appears to be rarafparticular firm to be consistently the subject
of new Message Board takeover rumors. Furthermwrdy rumored takeover firms’ market
capitalizations ranging between US$3.45 million8%$250.3 billion, our sample covers the

entire size spectrum of rumored takeover targets.

1 A three-digit integer delisting code beginningtwihe number two indicates the reason for delistintpe firm is
due to merger and acquisition activity.
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TABLE V: Rumored Takeover Target and Control Firm D escriptive Statistics

Table V summarizes firm characteristics pertainimghe 535 uniqueumored takeover target sample firms and the 660 unique
matched sample control firms. Specifically,Panel A and Pandl B present descriptive statistics associated withrtimored
takeover target sample and matched sample controk fpertaining to: thenumber of Message Board takeover rumors
associated with each unique rumored target sanmpte farket capitalization; book-to-market ratigge-rumor average daily
dollar trading volume; and, pre-rumor average delbsing bid-ask spreads. We calculktarket Capitalization as each firm’'s
number of shares outstanding multiplied by theintpshare price (adjusted for dilution) at fiscaby end immediately prior to
takeover rumor dissemination. We calculBtmk-to-Market ratios as the accounting book value of equity akermarket value
of equity, on an adjusted basis. We constRretRumor Average Daily Dollar Volume as the average daily trading volume in
the six weeks prior to two weeks prior to takeawanor dissemination multiplied by the average eigsshare price during this
period. We calculatere-Rumor Average Bid-Ask Spreads as the average daily closing bid-ask spreads isitheveeks prior to
two weeks prior to takeover rumor dissemination.

Measure Mean Standard  Minimum 250 Median 750 Maximum
Deviation Percentile Percentile

PANEL A: Rumored Takeover Target Sample Firms

Number of Rumors 2.0280 1.8485 1.0000 1.0000 1.00002.0000 17.0000
Market Capitalization

(US$ mil) 4,538.021! 16,382.0472 3.4509 117.6674 481.876<¢ 1,762.2868 250,318.3045
Book-to-Market 0.4721 0.8533 -7.7344 0.2568 0.4457 0.7330 3.2092

Pre-Rumor Avg Daily
Dollar Volume (US$  36.2494 89.9966 0.0011 0.9358 5.3773  27.1047 1,338.8235
mil)

Pre-Rumor Avg Bid- ) o116 1.0403 0.0006 0.1060 0.2512  0.6266 11.0853
Ask Spread (%)

PANEL B: Matched Sample Control Firms

Market Capitalization
Palizalion ) 5731143 16.164.7431  3.4692  124.6185 465.1200932.5426 311,755.4576

(US$ mil)

Book-to-Market 0.4261 0.5431 -4.6345 0.1922 0.3282 0.5927 3.4417
Pre-Rumor Avg Daily

Dollar Volume (US$  23.3465 65.7129 0.0001 0.3382 2.5790 11.6246 736.53
mil)

Pre-Rumor Avg Bid-

Ask Spread (%) 0.7306 1.2133 0.0001 0.1095 0.2845 0.7887 12.2516

Table VI reports summary statistics for the dummg @&ontinuous variables we employ in
our multivariate analysis. Notably, there is anragpnately even distribution of takeover rumors
during the periods 2003 to 2004 and 2005 to 20060,Athere are more takeover rumors
originating from the Yahoo! Finance Message Boavlich is logical given the considerably
greater posting activity on the Yahoo! Finance Megss Board. We observe a substantial
proportion of takeover rumor Message Board activiglates to the technology and
manufacturing NAICS industry sectors. Finally, appmately 20 percent of Message Board

takeover rumors are subsequently confirmed by atdkaover activity.
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TABLE VI: Descriptive Statistics for Cross-Sectiond Explanatory Variables

Table VI presents the descriptive statistics fa ttummy and discrete cross-sectional explanatotiablas we employ in our
multivariate analysis of the impact of Message Botakeover rumorsPanel A reports thenumber of takeover rumor
observations pertaining to eacldummy variable value and the correspondingroportion of the total sample this represents.
Panel B outlines descriptive statistics pertaining to thatinuous variable we employ in the multivariate analysis. With rebar
to reported explanatory variabldd\N(S| ZE) is the natural logarithm of the rumored takeoeegét firm’'s market capitalization;
PERIOD is a dummy variable equal to 1 if the takeoveroui disseminated in either 2005 or 2006, andh@mtise;RAGE is

a dummy variable equal to 1 if the takeover runsodisseminated via the RagingBull.com Message Baard O otherwise;
TECH is a dummy variable equal to 1 if the rumored talee target firm operates within the technologyusitly sector, and 0
otherwise;MANU is a dummy variable equal to 1 if the rumored ¢adez target firm operates within the manufactuiimgustry
sector, and 0 otherwise; anh is a dummy variable equal to 1 if activity invaig the actual takeover of the rumored takeover
target firm is confirmed in the six months subsedquie Message Board takeover rumor disseminatiot Oeotherwise.

PANEL A: Dummy Variables

Variable Variable Value Number of Observations Proportion of Sample
: - e
: " i
: - ikt
: - o
™ : e e
PANEL B: Continuous Variable
VETIEIS Sg?zlre)le Ll gtee:/ri]gt?(;(rjl Perzcset:ltile ASEIET: Per705et:1tile
LN (SIZE) 1,087 6.3052 2.0405 4.7679 6.1777 7.4744
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V. Results
A. The Aggregate Shareholder Wealth Effects

We commence our analysis by documenting the shilehwealth effects of US Message
Board takeover rumors. Overall, the abnormal retesults documented in Table VII provide
strong evidence that Message Board takeover rumengrate significant positive abnormal
returns in comparison to the market portfolio. Eoigly, abnormal returns relative to the market
portfolio are significant in all event intervals s#vved; with the exception of the one, five and
ten-minute prior and sixty-minute post-rumor inedsv In particular, abnormal returns relative to
the market portfolio of 1.7 percent are observetha twenty-four-hour period surrounding the
initial dissemination of Message Board takeoveratsn

These results indicate that, while minimal shalieepappreciation occurs within the ten to
one-minute period before the rumor disseminatiobstntially positive responses occur in the
one to thirty-minute period after disseminatiorgrificant share price appreciation in the twenty-
four hours to thirty minutes prior to rumor disseation offers anecdotal evidence of Message
Board participants acting on the rumor informatior to dissemination (consistent with, Van
Bommel, 2003; and, Clarksaet al, 2006) and/or takeover rumor messages being disatd

reactively to share price appreciation (consistétit, Tumarkin and Whitelaw, 2001).
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TABLE VII: The Aggregate Effects of Message Board Bkeover Rumor Dissemination

Table VII reports the shareholder wealth, tradingumne and bid-ask spread effects of Message Badkebver rumors for the
period January 2003 to December 2006, inclugtamels A, B andC presenfre, post andsurrounding-rumor eventwindows,
respectivelyBHAARs are constructed as the average of the aggregai@les1,087 observations) individual rumored taleov
target Buy-and-Hold Abnormal ReturnBHARS$ over the specified event window (one-tailed tist&s are presented in
parentheses), whereBHARlv[qyr] = R~ Riqn- CAATVsare calculated as the average of the total samgieidual rumored

target firm Control Abnormal Trading VolumeSATV9 over the specified event window (one-tailed tistes are presented in

parentheses), wher€ATY = = [VOLADIJZ \(r} - Z v .. VOLADJis the Trading Volume Adjustment factor calculased

[a.r]
T'=T'

T=T, q

q
the ratio of the historic average daily tradingwok of the matched sample control firm to the rwedotarget firm over the
period six weeks prior to two weeks prior to takeovumor disseminationCAABASY is calculated as the average of the
individual rumored target firm Control Firm AdjusteAbnormal Bid-Ask Spread<CABASY) over the specified event window

. . . . 1 G 1 4
. d
(two-tailed t-statistics are presented in parergbgswhere: CABAS, :{ BASADI—— . [ BA;]}‘,—E [ Ba3:

T a1 070 Tiqn O=%
BASADJ is the Bid-Ask Spread Adjustment factor calculadsdthe ratio of the historic average daily closiidrask spread of
the matched sample control firm to the rumoredefafigm over the period six weeks prior to two weegltior to takeover rumor

dissemination.

Window Abnormal Returns Abnormal Volume Abnormal Spread
BHAAR CAATV CAABAS?
PANEL A: Pre-Rumor Windows
[-24 hrs, 0] 0.0133 924,709.3167 0.1377
' (5.6030)** (4.5266)** (1.1885)
[-60, 0] 0.0021 207,894.1012 0.1467
' (3.6009)** (4.0099)** (1.3122)
[-30, 0] 0.0017 100,316.7061 0.1505
' (3.0414)* (4.4250)* (1.3203)
[-10, O] 0.0003 33,350.5872 0.1058
' (1.2289) (4.9156)* (0.9825)
-5, O] 0.0001 17,370.1173 0.0913
' (0.1186) (5.2475)** (0.8428)
[1, 0] 0.0001 3,207.9309 0.0492
' (0.6021) (4.3458)** (0.4418)
PANEL B: Post-Rumor Windows
[0, +1] 0.0002 2,591.0298 -0.0096
’ (3.2874)* (4.5483)** (-0.0772)
[0, +5] 0.0008 13,975.6786 0.0005
, (3.2057)** (5.9484) (0.0046)
[0, +10] 0.0005 26,163.8087 0.0352
: (2.2781)* (5.3094)** (0.3158)
[0, +30] 0.0008 73,504.6144 0.0898
’ (2.6027)** (4.6425)** (0.8392)
[0, +60] 0.0007 138,524.5359 0.0764
: (1.5906) (4.7498)** (0.6974)
[0, +24 hrs] 0.0038 831,190.1508 0.1060
, (3.1256)** (4.5904)* (0.9424)
PANEL C: Surrounding-Rumor Windows
[1, +1] 0.0003 5,798.9608 0.0315
’ (2.3458)* (4.9340)* (0.2770)
-5, +5] 0.0009 31,345.7960 0.0503
, (2.7095)** (6.0938)* (0.4616)
[-10, +10] 0.0009 59,514.3959 0.0726
' (2.3117)* (5.2971)* (0.6823)
[-30, +30] 0.0025 173,821.3205 0.1090
' (3.8541)** (4.6207)* (1.0030)
0.0028 346,418.6370 0.1030
[-60, +60] (3.8605)* (4.4089)** (0.9565)
0.0171 1,755,899.4675 0.1144

[-24 hrs, +24 hrs] (6.5760)** (46700)** (10030)

*Significant at the 5% level; **Significant at tHgo level.

B. The Aggregate Trading Volume Effects

Table VII also details our findings relating to thading volume impact of US Message
Board takeover rumors. Each of the eighteen eventdaws we observe indicate highly
significant increases in trading volumes in excelsshose the corresponding matched sample

control firms experience. This outcome is largebnsistent with the extant takeover rumor
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studies (see, for example, Pound and Zeckhauséf); Ehd, Clarksoret al, 2006) and also
broader Message Board studies (see, for exampieaikin and Whitelaw, 2001; and, Antweiler
and Frank, 2004). However, in general, we observeomparatively more uniform and
persistently significant positive post-rumor periadpact than the studies by Pound and
Zeckhauser (1990) and Clarksenal (2006). This discrepancy may be partially attréti¢ to

the more recent time period, country, and sampéxten procedures we employ.

C. The Aggregate Bid-Ask Spread Effects

Finally, Table VII presents evidence relating te thid-ask spread impact of US Message
Board takeover rumors. Notably, we uniformly idgntiumored takeover target firm bid-ask
spreads do not significantly differ from matcheanpée control firms in all event windows
observed. On this basis, we conclude that the missgion of Message Board takeover rumors
does not significantly alter bid-ask spreads andsequently, the inherent transaction costs
associated with rumored target firms (see, for eptaGlosten and Harris, 1988; and, Menyah

and Paudyal, 2000).

D. Cross-Sectional Shareholder Wealth Analysis

While the aforementioned results pertain to theraiVeémpacts of Message Board takeover
rumors, we now consider the combined influence pafcgic variables that potentially explain
cross-sectional variations evident in these aggeelgeesults® For brevity, we present cross-
sectional variation results for only the five-miauthirty-minute and twenty-four-hour event
windows with regard to the various methodologiesemgploy in calculating abnormal returns,
trading volumes and bid-ask spreads, respectiVely.

Abnormal returns multivariate analysis reveals iigant firm sizé’, industry and
subsequent takeover activity confirmation effedtable VIl presents cross-sectional variation
results for the 0/1 Market Model abnormal returprapch we employ.

A significant negative firm size effect is apparentall event windows that follow and
surround rumor dissemination. This suggests thdatyeguoarket response to Message Board

takeover rumor dissemination is substantially ggewsnfor smaller firms. The twenty-four-hour

'3 For brevity, we do not report the results of onivariate stratification analysis. However, the lgative findings
are consistent with the multivariate analysis rssul

18It is important to note that, for brevity, we dotmpresent tables for all event windows. Howeves,de provide a
discussion of the main findings, including respkstaining to event windows not reported.

" We considered the inclusion of analyst coveragaraadditional explanatory variable. However, sind analyst
coverage are highly correlated and as such we ehsie as an explanatory variable to avoid potentia
multicollinearity issues. Nonetheless, we finditegusing analyst coverage rather than size, sulho significant
differences.
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period prior to takeover rumour dissemination alsmonstrates a significant negative firm size
effect. These results are inconsistent with Austnafindings by Clarksort al (2006), who do

not identify a significant firm size effect in respse to Message Board takeover rumors.
However, a negative firm size effect is consistgith general observations apparent in broader
extant US Message Board studies (Bagmalial 1999), highlighting that Message Boards
provide an avenue of information dissemination dorall companies, which suffer an inherent

analysis coverage bias.
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TABLE VIII: Abnormal Returns Cross-Sectional Variat ion Results for Various Observation Periods

Table VIII presents the results of our multivariaggression analysis of the abnormal returns adsociaith Message Board takeover rumours during #lected event windows examined.
Specifically, we present the multivariate regressiesults for allfive-minute, thirty-minute and twenty-four-hour event windows. In particular, we present multivariatgression estimates with
respect to abnormal returns we calculate usin@th& arket Model Buy-and-HoldAbnormal Returns (BHAR) methodology. With regard to reported explanata@siables: L N(SI ZE) is the natural
logarithm of the rumoured takeover target firm'srked capitalisationPERIOD is a dummy variable equal to 1 if the takeoveraumis disseminated in either 2005 or 2006, anthéraiise;RAGE is

a dummy variable equal to 1 if the takeover runisudisseminated via the RagingBull.com Message @®aard 0 otherwisefECH is a dummy variable equal to 1 if the rumourecttaler target firm
operates within the technology industry sector, @radherwiseMANU is a dummy variable equal to 1 if the rumourecetader target firm operates within the manufactuimdustry sector, and 0
otherwise; andTA is a dummy variable equal to 1 if activity invalgi the actual takeover of the rumoured takeoveetdirm is confirmed in the six months subsequerlessage Board takeover
rumour dissemination, and O otherwise. Two-tailsthtistics are reported in parentheses below treei@ssd explanatory variable regression coefficieties, calculated using the heteroskedasticity-
consistent standard errors method prescribed bye//h980).

w 5 Minutes 30 Minutes 24 Hours
Variable [-5, +5] [-5, 0] [0, +5] [-30, +30]  [-30, O] [0, +30] [-24, +24] [-24, 0] [0, +24]
PANEL A: 0/1 Market Model Abnormal Returns (BHAR)

Constant 0.0033 -0.0004 0.0036 0.0091 0.0040 0.0036 0.0443 0.0285 0.0158
(2.5006)*  (-0.3673)  (3.5890)** (2.6291)**  (1.2990)  (3.5890)** (3.9671)**  (3.1102)**  (2.7455)**

LN (s1zE) -0.0005 0.0001 -0.0006 -0.0010 -0.0002 -0.0006 -0.0055 -0.0037 -0.0018
(-2.7208)*  (0.8938)  (-3.5128)** (-2.2258)* (-0.5769) (-3.5128)** (-3.9440)**  (-3.0204)**  (-2.6347)**

PERIOD 0.0007 -0.0001 0.0008 -0.0001 -0.0003 0.0008 -0.0007 0.0016 -0.0013
(1.1575) (-0.3064) (1.5623) (-0.0638)  (-0.2712)  (1.5623) (-0.1223) (0.2787) (-0.4853)

RAGE -0.0004 -0.0005 0.0001 -0.0001 0.0010 0.0001 0.0115 0.0140 -0.0019
(-0.5447)  (-0.7312.)  (0.1409) (-0.0231)  (0.6284)  (0.1409) (1.1834) (1.4220) (-0.5128)

TECH 0.0019 -0.0001 0.0019 -0.0021 -0.0029 0.0019 0.0014 -0.0012 0.0018
(1.8549) (-0.1287)  (2.1209)* (-1.0189)  (-1.8275)  (2.1209)* (0.1971) (-0.1973) (0.5031)

MANU 0.0001 -0.0004 0.0004 0.0005 -0.0009 0.0004 0.0051 0.0074 -0.0025
(0.0020) (-0.9792) (1.1121) (0.3367) (-0.6894)  (1.1121) (0.9254) (1.3776) (-0.9620)

0.0002 0.0001 0.0002 0.0014 0.0002 0.0002 0.0194 0.0121 0.0067

TA (0.4266) (0.0420) (0.5210) (0.7522)  (0.1478)  (0.5210) (2.7608)**  (1.9858)*  (2.2002)*
R 0.0218 0.0030 0.0339 0.0089 0.0043 0.0339 0.0248 0.0166 0.0135
Adjusted R 0.0164 -0.0026 0.0286 0.0034 -0.0012 0.0286. 1980 0.0112 0.0080
F-Statistic 4.0087** 0.5354 6.3245** 1.6115 0.7763 6.3245** 4.5701** 3.0476** 2.4582*

*Significant at the 5% level; **Significant at tH&% level.
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Furthermore, we find that subsequent takeover ictoonfirmation has a significantly
positive relationship with abnormal returns in theenty-four-hour event windows.
Consistent with Clarksoret al (2006), we observe that subsequent takeover @ctivi
confirmation has an insignificant relationship imetintraday windows that are less than
twenty-four hours in length. However, we are aldeidentify that a significant positive
subsequent takeover activity confirmation relatiopsdoes exist by examining the forty-
eight-hour period surrounding takeover rumor digeation. We suggest that this is
consistent with the concept of market efficiencarffa, 1970), in that market participants
generally tend to accurately interpret, and appatgly act on, credible Message Board
takeover rumors.

Finally, we document significant evidence of anusitly effect, which partially explains
the cross-sectional variation in abnormal retu8pecifically, we reveal a significant positive
post-rumor event window response at five, ten dndytminute intervals for technology
firms. However, a significant negative relationsispapparent in the sixty-minute interval
prior to takeover rumor dissemination. This relasioip is largely consistent with broader US
Message Board studies that confirm firms within teehnology sector are particularly
susceptible to the influence of Message Board iag{{see, for example, Das and Chen, 2001;

and, Antweiler and Frank, 2004).

E. Cross-Sectional Trading Volume Analysis

Our multivariate analysis of abnormal trading vokiimpacts of Message Board takeover
rumors reveals a strong and consistent positiaiogiship between abnormal trading volume
and subsequent takeover activity confirmation. &al¥ presents cross-sectional variation

results for the five-minute, thirty-minute and tweifiour-hour event windows.
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TABLE IX: Abnormal Trading Volumes Cross-Sectional Variation Results for Various Observation Periods

Table IX presents the results of our multivariagression analysis of the abnormal trading voluss®eiated with Message Board takeover rumors duh@gvent windows selected for reporting.
Specifically, we present the multivariate regressiesults for allfive-minute, thirty-minute and twenty-four-hour event windows. Multivariate regression estimates generated with respect to
abnormal trading volumes we calculate using the &aalnd Lyon (1997) influenced Matched Sampdmtrol Abnormal Trading Volumes (CATV) methodology. With regard to reported explanatory
variables 1. N(SIZE) is the natural logarithm of the rumored takeoeeget firm’s market capitalizatioPERIOD is a dummy variable equal to 1 if the takeoveroum disseminated in either 2005 or
2006, and 0 otherwis®AGE is a dummy variable equal to 1 if the takeoverouis disseminated via the RagingBull.com Messager®, and O otherwis@ECH is a dummy variable equal to 1 if
the rumored takeover target firm operates within td@hnology industry sector, and 0 otherwiSBANU is a dummy variable equal to 1 if the rumored ¢alee target firm operates within the
manufacturing industry sector, and 0 otherwise; @idis a dummy variable equal to 1 if factual takecaetivity involving the actual takeover of the rumd takeover target firm is confirmed in the
six months subsequent to Message Board takeoveorrdimsemination, and O otherwise. Two-tailed tistias are reported in parentheses below the assocexplanatory variable regression
coefficient values, calculated using the heteroa&gcity-consistent standard errors method presdrily White (1980).

W 5 Minutes 30 Minutes 24 Hours
Variable [-5, +5] [-5, 0] [0, +5] [-30, +30]  [-30,0] [0, +30] [-24,+24]  [-24,0] [0, +24]

Control Abnormal Trading Volumes (CATV)

Constant -29,213 -22,215 -6,998 113,702 -43,786 -69,916 86,358 -33,624 119,982
(-1.2349)  (-1.4372)  (-0.6517) (-0.5486)  (-0.3591)  (-0.7900) (0.0464)  (-0.0317)  (0.1435)
LN (S1Z8) 6,324 3,000 1,324 17,051 5,875 11,176 -34,356 14,274 -20,083
(1.5177) (1.6671) (0.6483) (0.4665)  (0.2684)  (0.7333) (-0.0958)  (-0.0734)  (-0.1180)
PERIOD 8,427 -2,960 11,387 155,698 89,860 65,838 1,832,797 1,070,031 762,766
(0.6637)  (-0.3912)  (1.7523) (1.6713)  (1.4666)  (1.9460) (1.5474) (1.7996) (1.2700)
RAGE 12,999 3,121 9,877 121,784 77,707 44,077 2,700,310 1,543,106 1,157,205
(0.6589) (0.3197) (0.8689) (0.7099)  (0.6851)  (0.7172) (1.2101) (1.3558) (1.0380)
TECH 3,963 -484 4,447 -50,935 -46,383 -4,552 -985,593  -572,618  -412,975
(0.3954)  (-0.0986)  (0.7480) (-0.7637)  (-1.0889)  (-0.1694) (-1.1126)  (-1.3132)  (-0.8911)
MANU 16,918 15,907 1,012 61,680 44,796 16,884 -48,219 46,702 294,920
(1.3464) (1.9457) (0.1810) (0.6380)  (0.7658)  (0.4195) (-0.0510)  (0.0884)  (-0.2152)
31,762 15,952 15,810 285,312 174,589 110,723 3,211,076 1,468,133 1,742,943
TA (1.9266) (1.7536) (1.8720) (2.2634)*  (2.1682)*  (2.2893) (2.1331)*  (1.9931)*  (2.2839)*
R 0.0168 0.0186 0.0160 0.0159 0.0158 0.0154 0.0212 0.0193 0.0219
Adjusted R 0.0114 0.0131 0.0105 0.0105 0.0103 0.0099 0.0158 0.0139 0.0165
F-Statistic 3.0808%  3.4107  2.9272% 2.9155%  2.8880**  2.8077* 3.9072%* 35496  4.0354*

*Significant at the 5% level; **Significant at tH&% level.

25



All event windows observed, with the exception d&ietone and five-minute rumor
dissemination intervals, identify significantly higr trading volumes associated with Message
Board takeover rumors that are subsequently coatirby actual takeover activity within the six
months following dissemination of the rumor. Thislationship, combined with a similar
relationship identified with respect to abnormadures, suggests that market participants respond
in @ manner consistent with the concept of marietiency when interpreting and acting on the
information contained in Message Board takeover ansm(Fama, 1970). This finding is
inconsistent with Clarksoet al (2006) who find that, within the Australian contethe incidence
of subsequent takeover activity confirmation does significantly explain cross-sectional
variations in trading volume response. This incstesicy is potentially explained by differences

in the US market microstructure, methodology, andémple selection procedures we employ.

F. Cross-Sectional Bid-Ask Spread Analysis

Table X presents cross-sectional variation residtsthe five-minute, thirty-minute and
twenty-four-hour event windows with regard to atas abnormal bid-ask spread measures.
Specifically, the adjusted abnormal bid-ask spreggessions exhibit significantly lower bid-ask
spreads in the 2005 to 2006 period in the posttyviEur-hour and surrounding forty-eight-hour
event windows. Consequently, we conclude that Mgs$¥oard takeover rumor effects induce
relatively lower equity market transaction costshie 2005 to 2006 period relative to the 2003 to

2004 period (see, for example, Glosten and Har8i88; and, Atkins and Dyl, 1997).
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TABLE X: Abnormal Bid-Ask Spreads Cross-Sectional \ariation Results for Various Observation Periods

Table X presents the results of our multivariateesgion analysis of the abnormal bid-ask spreasiscaged with Message Board takeover rumors durtected event windows. Specifically, we
present the multivariate regression results fofiedtminute, thirty-minute andtwenty-four-hour event windows. We present regression estimates @s{yect to abnormal bid-ask spreads we calculate
using theAdjusted Barber and Lyon (1997) influenced Matched San@getrol Firm Abnormal Bid-Ask Spread (CABAS™) methodology, for which the rumored target firmieeage bid-ask spread

is adjusted by the ratio of the historic averagdyddosing bid-ask spread of the Matched Samplet@d Firm to the rumored target firm over the pdrisix weeks prior to two weeks prior to the
Message Board takeover rumor dissemination. Wiganeto reported explanatory variabledl(SI ZE) is the natural logarithm of the rumored takeowegét firm’s market capitalizatioERI OD is

a dummy variable equal to 1 if the takeover runsodisseminated in either 2005 or 2006, and O otkenRAGE is a dummy variable equal to 1 if the takeover ouns disseminated via the
RagingBull.com Message Board, and 0 otherwl$&CH is a dummy variable equal to 1 if the rumored tadee target firm operates within the technology stdyisector, and 0 otherwis&ANU is a
dummy variable equal to 1 if the rumored takeoweget firm operates within the manufacturing industector, and 0 otherwise; anidd is a dummy variable equal to 1 if factual takeoaetivity
involving the actual takeover of the rumored taledarget firm is confirmed in the six months supsmnt to Message Board takeover rumor disseminadioh O otherwise. Two-tailed t-statistics are
reported in parentheses below the associated exptgneariable regression coefficient values, calted using the heteroskedasticity-consistent stdretaors method prescribed by White (1980).

w 5 Minutes 30 Minutes 24 Hours
Variable [-5, +5] [-5, 0] [0, +5] [-30, +30]  [-30, 0] [0, +30] [-24, +24] [-24, 0] [0, +24]

Control Firm Adjusted Abnormal Bid-Ask Spreads (CABASadJ)

Constant 0.2662 0.3963 0.1800 0.6954 0.8308 0.5752 0.8322 0.9298 0.8039
(0.6999) (0.9865) (0.4609) (1.8641)  (2.1283)*  (1.5629) (2.2510)* (2.4024)* (2.1902)*

LN(s1zE) -0.0097 -0.0192 0.0016 -0.0510 -0.0703 -0.0300 -0.0523 -0.0705 -0.0477
(-0.1935) (-0.3731) (0.0310) (-1.0280)  (-1.3883)  (-0.5987) (-1.0486) (-1.3920) (-0.9412)

PERIOD -0.3392 -0.4329 -0.3249 -0.4303 -0.4145 -0.4494 -0.6422 -0.5883 -0.6420
(-1.1407) (-1.5217) (-0.9919) (-1.4389)  (-1.3240)  (-1.5309) (-2.0118)* (-1.8193)  (-2.0377)*

RACE -0.2492 -0.3060 -0.2355 -0.3042 -0.2051 -0.3181 -0.2753 -0.2745 -0.2589
(-0.8053) (-0.9405) (-0.7327) (-1.0075)  (-0.6471) (-1.0478) (-0.8553) (-0.8469) (-0.8004)

TECH -0.1189 -0.0321 -0.2061 -0.1596 -0.1833 -0.1396 -0.3034 -0.3252 -0.2739
(-0.5640) (-0.1445) (-0.9783) (-0.7981)  (-0.8833)  (-0.6939) (-1.4538) (-1.5449) (-1.3009)

MANU 0.2606 0.3114 0.2232 0.1866 0.2031 0.1427 0.2177 0.2447 0.1822
(0.9874) (1.2117) (0.7730) (0.7025)  (0.7306)  (0.5458) (0.7873) (0.8688) (0.6686)

0.0213 0.0059 -0.0422 -0.0279 -0.0168 -0.0509 0.0561 0.0683 0.0402

TA (0.0785) (0.0217) (-0.1483) (-0.1077)  (-0.0627)  (-0.1939) (0.2158) (0.2516) (0.1585)

=4 0.0041 0.0058 0.0035 0.0063 0.0064 0.0056 0.0107 0.0106 0.0101
Adjusted R -0.0015 0.0003 -0.0021 0.0008 0.0009 0.0001 5200 0.0051 0.0046

F-Statistic 0.7369 1.0498 0.6282 1.1408 1.1604 1.0075 1.9458 1.9297 1.8359

*Significant at the 5% level; **Significant at tH&% level.
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G. Robustness Analysis

We perform three forms of robustness analysis. Nlgme: evaluate an alternative Matched
Sample Control Firm abnormal returns methodologygstigate the robustness of our results to
sample selection bias; and, explicitly account Bmth liquidity and transaction costs in
evaluating the existence of exploitable tradingarfymities. For brevity, we do not present all of
our robustness results; however, we do discussgalificant and overall findings.

We argue that our Barber and Lyon (1997) influenoedched sample control firm abnormal
returns framework provides a more robust methodcéd@pproach than the 0/1 Market Model
method. However, the results derived from thisraliee abnormal return metric are largely
consistent with the 0/1 Market Model findings, ghreg strong evidence that Message Board
takeover rumors generate significant positive almabmreturns in comparison to matched sample
control firms. Specifically, all post-rumor intetgaare significant with the exception of the sixty-
minute post-rumor windows; all pre-rumor intervaeeater than thirty minutes are highly
significant; and, all surrounding intervals arendfigant. Finally, both the 0/1 Market Model and
our Matched Sample Control Firm abnormal return tivaliate regressions provide largely
consistent cross-sectional findings.

Furthermore, we ensure the robustness of our agggrespnd multivariate analysis results to
sample selection bias by utilizing the Heckman @)9#vo-stage sample selection test and
adjustment procedure. Employing this proceduretities the Inverse Mill's Ratio is statistically
insignificant in all univariate and multivariategressions capturing abnormal return, trading
volume and bid-ask spread impacts during the egghévent windows we examine. Furthermore,
subsequent to inclusion of the Inverse Mill's Ratile statistical significance of all original
multivariate explanatory variables are qualitatyvebnsistent with the aforementioned findings
after adjusting for potential sample selection b@gnsequently, we conclude all aggregate and

cross-sectional results presented in this papemhrest to sample selection bias.
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Finally, to account for liquidity and transactioast characteristics, we explicitly investigate
the economic profitability of feasible trading oppmities. Specifically, we examine the dollar
profit attainable by purchasing the volume of shdraded within each event window at the ask
price available at the beginning of the window, aathsequently selling these shares at the bid
price available at the end of the window. Consetjyethis approach inherently value-weights
measurements towards profits associated with nigued|firms.

Economic significance analysis, presented in TXbJaeveals that Message Board takeover
rumors do not present an exploitable trading opmitt within the event windows we examine.
While Bradleyet al (1988) demonstrate significant value-weighted atoirofit wealth changes
to target shareholders resulting from successkddeer transactions, our results are not directly
comparable due to our ex-ante framework; takeouemour credibility issues; methodology
differences; and, substantially shorter event wiveloSpecifically, while Bradlewt al (1988)
examine the period 5 trading days prior to theidhitakeover bid to 5 trading days following
announcement of the successful bid, our longesttevimdow only examines the 48-hour period
surrounding takeover rumour dissemination.

Notably, we argue that our inability to identify axploitable trading opportunity is
influenced by the profits being downward-biased ttuan inherent large firm effect. Explicitly,
a downward-bias is induced by substantially higheightings that are attributable to larger, and
correspondingly higher volume, firms for which auultivariate analysis identifies a significant
negative abnormal return relationship. This featofeour economic significance calculations
provides scope to improve these outcomes by weightading towards smaller firms. Finally,
comparison of the economic profit opportunitiestité rumored target sample firms relative to
the matched sample control firms identifies indigant differences in all event windows, with
the exception that rumored target firms providengigantly higher economic profit in the forty-

eight-hour period surrounding takeover rumor digsation.
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TABLE XI: The Economic Significance of Message Boa Takeover Rumour Trading

Opportunities

Table Xl reports the economic significance of Mges8oard takeover rumours trading opportunitieseighteen event study
windows. We report the Average Economic Profit Opportuf®EPO) and the Relative Average Economic Profit Oppdtyun
(RAEPO) measurement approaches for the period Januaf/tedDecember 2006, inclusiieanels A, B andC presenpre, post
and surrounding-rumour event windows, respectively AEPOsare calculated as the average of the dollar pedfdinable by
purchasing the volume of rumoured takeover targates traded within each event window at the astemvailable at the
beginning of the window, and subsequently sellingse shares at the bid price available at the dnthe window:

1

AEPQ =~ [VOIl_’[q’r] ( Bl[gg’ - AS'&,)]' RAEPOs are calculated as the rumoured takeover tagePO less the
ni=1

1 n
corresponding control firmAEPQ RAEPQ, , =;2[Vohq,q( BID, - Asllggq)— VC%':[q.q( BID, - A%g% )] Two-
i=1

tailed t-statistics, are presented in parentheses.

Economic Significance Calculation Approach

Window
AEPO RAEPO
PANEL A: Pre-Rumour Windows

328,624.0289 764,228.6522

[-24 hrs, 0] (0.8645) (1.8242)
e 2,724.1537 24,405.6363
’ (0.1297) (1.1252)

130, 0] 12,424.4696 21,870.7352
’ (0.8886) (1.5528)
1, 11,187.2882 14,237.1880
’ (0.8428) (1.0719)

5, 0] -3,241.4283 -1,909.5170
' (-1.4324) (-0.8422)

(1,0 -381.5347 24,6158
' (-2.7300)* (-0.1634)

PANEL B: Post-Rumour Windows

7106.1135 181.9137

[0, +1] (-1.6301) (1.9597)

-902.6923 191.1845

[0, +5] (-2.4665)* (0.4737)
2,605.5623 5,342.7121

[0, +10] (0.7588) (1.5399)
5,432.5869 12,055.3291

10, =20 (0.4996) (1.0907)
3,749.3899 15,422.3881

[0, +60] (0.2276) (0.9144)
189,520.4951 256,098.9945

0 52 (0.9871) (1.3380)

PANEL C: Surrounding-Rumour Windows

L +1] ~369.9985 249.0025
' (-2.0231)* (1.2292)

5, +5] -5,404.0737 -3,516.9724
' (-1.1641) (-0.7556)
35,376.2413 40,308.4094

[-10, +10] (0.9726) (1.1078)
63,767.3339 76,975.4833

=10, v (0.9360) (1.1302)
61,397.0569 87,615.8661

[-60, +60] (0.6987) (0.9967)
198,365.1020 335,038.7663
] (1.4374) (2.2190)*

*Significant at the 5% level; **Significant at tHgso level.
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V. Conclusion
The impact of Message Board takeover rumors onptiee discovery process presents a

relatively new and highly dynamic facet to the pellgl available information set. While the
extant literature provides convincing evidence #gdregated Message Board information exerts
a substantial influence on equity markets (see,eb@mple, Antweiler and Frank, 2004), we
provide a disaggregated analysis of this Messagadactivity by investigating takeover rumor
information to gain a more focused insight into thgpact of this communication medium on
equity market activity. Further, we consider a &g intraday event windows that allows us to
more accurately isolate the takeover rumor impgcimimimizing the potential for confounding
events distorting equity market responses.

Overall, our findings suggest that Message Boakddeer rumors impact on the US equity
market in the period January 2003 to December 20@fbysive. However, while we identify
significant positive abnormal returns and tradirggumes in pre and post-rumor dissemination
periods, bid-ask spreads (a proxy for transactmsts) appear to be insignificantly affected by
these rumors. In addition, we conduct multivariatealysis to examine the cross-sectional
variations of the impact of Message Board takeowenors on the US equity market. Most
notably, we document evidence of significant: fisime; technology industry; time period; and,
subsequent takeover activity confirmation effedtsiurthermore, these aggregate and cross-
sectional findings are robust to sample selectias bnd an alternative Matched Sample Control
Firm abnormal returns methodology. However, whilke establish that Message Board takeover
rumors impact on the US equity market, more preicisgection of the economic exploitability of
this impact concludes that a feasibly tradableipopportunity does not exist for investors.

Taken as a whole, our findings support the view Message Board takeover rumors provide
an interesting and useful insight into the impédca increasingly influential channel of value-

relevant information dissemination within contemggrfinancial markets. An understanding of
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the shareholder wealth, trading volume and trarmacbst effects of this type of takeover rumor
highlights substantial implications that should gieen due consideration by financial market
participants, corporations and regulators when sz&§3g and/or protecting the integrity and
efficacy of equity markets.

Further, the results of this study may have impbea in the field of empirical finance researdh. |
events such as takeovers are anticipated, theruacemment returns around actual events may be
understated. Taking into account this anticipatiauld be important for future event studies. Also,
Schwert (1996) documents substantial mark-up pricinakeovers, which is usually a premium of the
previous months trading prices. As such, if rumaladead to an increase in the share price prior to
the actual announcement of a takeover, do the @lesatquirers end up paying more for targets that

were subject to these rumours?
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