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The impact of stock spams on volatility

Taoufik BOURAOUF

Abstract

This paper is dedicated to study the impact ofksgmams through the analysis of the
variations of volatility. We use the methodologyesent studies on a sample of hundred ten
firms.

The results show positive and significant changesolatility during 12 days of the
event window; a widening of the variation [lowestice - highest price] was noticed
following the consignment of messages by the spamniehe sending of stock spams
affected the behaviour of investors, indicatingstitiiat the spamming activity is a lucrative
business.
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|. Introduction

Spam is not only a means used to send massiveblicited advertising messages.
Hackers, now, use this practice to influence stokes and push up the values of certain
securities. The spammer launches a campaign togteotime stocks of a society by sending e-
mails massively: he purchases stocks of a socgtyhich the price is low, sends spams to
artificially increase the stock value and then lletbem with profit. The stock spam targets
securities whose share price is relatively low; tdrgeted society generally is not conscious
of the abusive use of its mark or its social dem@tion in the spams for speculative purpose.

Stock spams are increasing on Internet. So, itsrésting to wonder whether this
phenomenon affect really the volatility of pricds do this, we are going to use the event
studies methodology. It is a method which allowalgsing the reactions of market to a given
event. Since Fama, Fisher, Jensen and Roll (1@@nt studies have become a reference
method in finance. Today, this methodology is flllerapplied to test the informational
impact of different events, notably the announcesieof alliances or mergers and
acquisitions[Hubler and Meschi (2000), Guards (2003), Woolridged Snow (1990)],
announcements of annual earnings [Mignon, Lardi®608)], stock repurchase [Mali,
Tchemeni (2000)], etc...

In this work, the event is stock spams. To our Keogwe, only three studies are
available on this topic: Bohme and Holz (2006)e#&er and Zitterain (2007) and Hanke and
Hauser (2008). Bohme and Holz (2006) and Frieddr Ztterain (2007) were interested in
studying the impact on volumes and returns. Wherigathe study of Hanke and Hauser
(2008), the authors highlight the impact on voigtilout by using a panel regression.

Our main contribution in this paper is threefoldrsHty, we study the impact on
volatility while using the event studies methodglo&econdly, we take into account the

assumptions associated with the implementatioheftethod of event studies which are not



always verified empirically, such as normality, @p@ndence and homogeneity of variances
between securities, and stability of variance otmere. Thirdly, we employ an updated
database which contains firms recently targetethbycampaigns of spam in order to know if
spammers always succeed in affecting the behawvionrestors.

The impact of the occurrence of new informationtloa price of financial assets has
already been the subject of considerable atterfbormore than forty years. However, the
effect of financial informations on the second mamef the conditional distribution of
returns (volatility) is very little approached.

The purpose of this paper is to provide an answvénd following question: does stock
spam have a significant effect on volatility? If sloes it increase the volatility or decreases
it? To this end, this article unfolds as followsc8on Il examines the origin as well as the
working of stock spams. In section Ill, we prestr@ methodology of event studies. In the
fourth section, we set our data. Empirical resals reported and discussed in section V.

Finally, section VI concludes.

ll. Stock Spams

Since the existence of Word Wide Web, resourcesdameocratized and the flow of
information circulating on the networks has beeoreasing. However, the content of
information didn't always evolve in the right seress®l various people understood quickly
how to use these resources abusively.

The spams, called as spamming or mail-rubbish,used to designate the non-
solicited electronic mails having an advertisincgarettter. This expression comes from a
Monty Python’s sketch (name of troop of English eaies) in which the word spam
(contraction of "spice ham", English brand of sg@3as repeated constantly in order to incite

the listeners to become consumers. The first gbapam is to make advertisement at low



cost by massive dispatches of electronic mess&gesier and Zittrain (2007) note that this
curse represents more than 65% of e-mail traffic.

The National Commission of Computer science aneédom of France performed a
study in which it tried to classify spams accordiogwo different classifications: the first one
according to the target: it found that 85 % of spaaim at individuals, while 15 % only are
intended for firms. The second classification isaading to the language in which spams are
written: 84.8% of spams are written in English agaionly 8% in Asian and 7% in French
origin. The proportion of spams in other languagesegligible. Later, spams written in
English were classified according to several theraed it proved that messages advertising
stock exchange and financial products occupy tlverse place with a percentage of 40%
behind messages with pornographic character orogmg formulas of meeting that reach
42%. In the same context, Sophos, a specialistotegtion of corporations against spams,
established a classification of twelve main issuwingntries of spams between July 2006 and
October 2006. The table 1 reveals the importardeptaccupied by USA with a percentage of
21,6%, practically twice of China which follows Wwibnly 13,4%. The complete list of the

twelve countries is the following:



Table 1: The main issuing countries of spams

Rank Country Percentage
1 USA 21.6 %
2  China (& Hong Kong) 13.4 %
3 France 6.3 %
3 South Korea 6.3 %
5 Spain 5.8 %
6 Poland 4.8 %
7 Brazil 4.7 %
8 Italy 4.3 %
9 Germany 3.0%
10 Taiwan 2.0 %
11 Israél 1.8 %
12 Japan 1.7 %
Other countries 24.3 %

Source : Sophds

The spread of wrong information about stock exckasgn efficient means to act on
the value of securities for dishonest aims of sfaicun, and with the development of Internet,
it becomes simple and easy to reach a big numhierves$tors.

Stock spams are based on a simple principle; thmsyer starts by buying gradually a
big number of stocks. Then, he sends false infaonatbout the share prices by mail in order
to encourage potential investors on a bad way. ttinately, investors believe in such
information and buy securities with significant amts. As a result, brutal increases in share
prices take place. Finally, the dishonest specyl#ite originator of all these activities, sells
stocks at higher prices. The following figure iliedes an example of a stock spam
encouraging investors to buy securities of Diamdfiin, a company specializing in

environmental protection in Canada.

! http://www.sophos.fr/ipressoffice/news/articles/@a /dirtydozq306.html



Figure 1: Example of stock spam

INVESTORS AT
Mdnday, Dec 18,

Soufce

Bohme and Holz (2006) studied the impact of stopknss on financial market
between November 2004 and February 2006. On the bB8606 messages, 111 stocks have
been targeted. They used a multiple regression hamtkfound that the volume on a stock
exchange security mentioned in a spam increase@%lbn average. This number falls to
154.1% when the message is transmitted beforepéming hours of the market. The impact
on returns was also studied; by implementing ththouology of event studies, they note that
prices climb of +1,7% the first day of the campaifrieder and Zittrain (2007) led the same
type of survey for the period of January 2004 udtily 2005; they showed that a spammer
makes in two days a medium benefit of 4,9 % ofdhare value, while the investor sees his
investment, in two days, falling of 8 %. They alsmted an increase of volumes and positive
returns of the stocks touched by spams. Similadgnke and Hauser (2008) were also

interested in studying the effect of stock spamsreturn, volatility and turnover. They

2 http://www.infos-du-net.com/image/Spam-image,0 50B5-712----jpg-.html#



constituted a sample of 235 firms that were thgemtitof spam during 2005. Besides the
presence of significant and positive impact orttadl three variables during the first day of the
event, the authors emphasize two results. Firgtgy show that lack of liquidity has a strong
link with the presence of impact; more the stocklliquid, more the impact observed is
important. Secondly, they find that repeated spamnon successive days generates an
additional demand on behalf of investors for tagdedecurities.

This leads us to conclude that spams can affectaard the presence of an abnormal
activity on market. In order to study the impactuatatility, we implement the event studies

methodology.

lll. Methodology of event studies

Event studies enable to measure the informativevagice of an event, notably the
analysis of the behaviour of share prices at theadrof information. They are based on the
idea according to which financial markets react edmtely to new information susceptible
to affect the future profitability of the societydubler and Meschi (2000)]. Empirically, an
event study consists in determining an abnormadtility at the date of announcement of the
event. This abnormal volatility is interpreted e measurement of the impact of the event on
share prices.

Mackinlay (1997) identifies seven stages for thplementation of this methodology.

[11.1 Stage 1: Definition of the event

The first stage of an event study consists in dajirthe event and identifying the
period during which this event will be studied,ledl« event window » or « period of test ».
In this paper, as mentioned in the introductiom, ¢lrent is stock spams. Regarding the event

window, and unlike others papers which take a pleoiotest centred around the date of event



[Hubler and Meschi (2000)], we choose a periodest bf length 15 days which starts at the
date of sending spam and spreads until the fouttegay. Indeed, the stock spam is an
advertising message which brings a private anié kihown information. So, we cannot fear
flight of information of the type of those that cprecede the official announcement of merger
and acquisition®r earnings. Bohme and Holz (2006) led the same bfpreasoning on an
event study by returns; they chose an event wingtbigh begins at the date of announcement

and extends until the fourth day.

[11.2 Stage 2: Selection criterion

Once the event is defined, it is necessary to oter a selection criterion,e. a
criterion on which the event study will be basetie Tmajority of works on this topic have
used either the volumes or the returns. In thigpape chose volatility as criterion.

The volatility of a stock exchange security indesain which amplitude the price of
this security can vary, to the rise as to the fallative to its average price, over a period of
time. The volatility of assets is all the strongerthe market prices are unstable. This is in
particular observed following an event concerniing tsecurity in question. However,
assuming that volatility is constant over time amsuo suppose that the event specific to the
firm does not affect the risk of its security.

Volatility must be estimated because it is not atlse observable. For that, several
methods can be used whose principal ones are:

e Squared return (Harris (1987), Dravid (1987)) :
VT, =R;
» Absolute value of return (Crouch (1970), Teileteimel Lespagnol (2005)) :

VT, =[Ry|



» The difference between the highest price and tlweedd price (Parkinson

(1980), Alizadeh, Brandt and Diebold (2002)) :

VT, = Ln(%) = Ln(Hit )~ Ln(Bit)

it

Where H,, and B, are respectively the highest and the lowest pratesecurityi

on datet.

The first two measurements are rather adapted ifgit frequency data (intra-day
data), which is not the case for our sttidy addition, Parkinson (1980) and Alizadeh, Bitand
and Diebold (2002) show that the use of the highadtthe lowest prices of the same day, in
comparison with the first two measurements, givdeter estimation of the true volatility.

For these reasons, we adopt the third method teumeolatility.

[11.3 Stage 3: Normal volatility — Abnormal volatil ity

To assess the impact of an event, it is neceseargltulate an abnormal volatility or
an excess of volatility due to the event. The abmabivolatility is the difference between the
observed volatility and the normal or theoreticalatility. The last one is the volatility that
we would normally have observed in the absenceveifte it must be modelled over a period

preceding the period of test called “the estimatiamdow”.

[11.4 Stage 4: Estimation window
The estimation window precedes the event windous thuch longer than the period
of test; generally it has a length equal at |eastd times the length of event window in order

to have enough number of observations for estimatla our survey, we choose 146

% We have daily data. These will be presented irségion IV.



observation§preceding the date of event. We must in particefesure that the two windows
do not overlap to prevent that the impact of thengus not found in the estimator and to
avoid, thus, that the study is skewed.

The estimation windoyL 1) and the event windo{L,) can be schematized as follows:

Figure 2:_Estimation window and event window

, (Ly) (Lo) ,

t=-146

,_,__
I
o

t=14

[11.5 Stage 5: Test of hypothesis
After having identified the estimation window, thebnormal volatility can be
calculated. At this stage, we set up a test of thgms,i.e. a null hypothesis flagainst an

alternate hypothesis;Hin order to see if stock spams have an effeabbon volatility.

[11.6 Stage 6: Empirical results
It is the stage of analysis of abnormal volatistiey implementing the appropriate

statistical tests.

* It is the maximum number of observations that etained following the unavailability of historicstock
guotes for some securities.
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[11.7 Stage 7: Interpretations and conclusions
At this stage, we conclude if stock spams affeaechot the volatility of targeted

securities.

If the event studies methodology has the advantddeeing validated and tested on
various works, it supposes, however, some stalgpi@perties which, unfortunately, are not
always checked empirically. Theoretically, the noetlsupposes that:

» The data are distributed according to a normal law.
* The volatilities of securities are independent alghtically distributediid).

* The variance is constant over time.

In this paper, we consider each of these threethgges in applying the methodology

on our data.

V. Data

The data used to lead our empirical study are ebteda from the website
<http://www.spamnation.info/stocks/ This website lists all firms targeted by stogams
since 1999. But, to have the history of daily voasrior each stock, we used Datastream
database. In the beginning, we constituted a saofd&0 firms. However, the unavailability
of historical prices for some companies, considgtime majority of them have just been
created, led us to remove them from the sample.eMa@r, other securities had missing
guotations on several days. These securities weoeeacluded from the sample. Finally, we
kept only 110 firms. These firms fulfill the follamg criteria:

« They were targeted by spams after January 2006der do obtain the largest

possible number of data for the estimation window.
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e The availability of at least 100 historical pricetarting from the date of
sending the first spam.

* The number of missing quotations should not exd€ed

The sample thus formed contains firms which wergei@d by stock spams during the
period from February 2006 to October 2008. For efrch, we have 161 daily volatility
measurements (event window (15) + estimation win@4#6)). These firms belong to varied
sectors of activity; so we find companies speoctmlizn multimedia, energy, biology,
international distribution, telecommunicationsAlso, they are not all American; they come
from different countries (Canada, China...). Nevddabg the common point between these
companies is that they are known under the narnpemfy stocks companies.

The penny stock term designates the stocks whoaee gtrice is extremely low.
Generally, the share price is below 5 dollars, tamas which are targeted are very small and
not commonly known. Another common point betweassénfirms is that their securities are
traded in OTC markets, notably the Over-The-CouBtdletin Board (OTCBB) and the Pink
Sheets, which are less controlled than the mackst®gchanges. These markets do not have a
physical place as the NYSE or the AMEX; they arly sapresented by a computer network
that displays in real time the share prices. Figusted on these markets are speculative and
highly illiquid; it is the reason for which theyeatargeted by advertising campaigns.

The abnormal volatility of stockon dayt is given by:

AVT,, =VT,, - KT,,
Where,

AVT;:. the abnormal volatility of stockon dayt.
VT the real or observed volatility of stockn dayt.

KTi the theoretical volatility of stockon dayt.

12



To estimate the theoretical volatility, we use #teck's average volatility over the

146
estimation window KT, = %z +)- The choice of this method is justified by its
t=1

simplicity of implementation. Moreover, May and Erheni (1996), in a simulation study,
underline that the use of the historical averaga whriable gives better specified and more
appropriate results than the use of the market hmwdee standardized model.

With this method, the calculation of abnormal vititgt obeys the following

expression:

1 146
AVT,, =VT,, —m VT, t=0,...,14
t=1

In order to appraise the informative content ofsteeck spam in terms of volatility, we
test the null hypothesisgrhgainst the alternative hypothesisdt the 5% level:
{ oHAbsence of abnormal volatilities

sHPresence of abnormal volatilities

We consider the following variables:
- MAVT: The mean abnormal volatility of all stocks for gvedate of the event
window:

1 110
MAVT, = mz AVT,,

i=1

- 0,(MAVT): standard deviation of mean abnormal volatilitisis calculated for

every date of the event window

1 110 5
Tlo-1 (AVT, - MAVT)
L=

4110

- O¢: cross-sectional Student test; it is given by :

o, (MAVT) = \/

13



_ MAVT
t

= W ~ Tna (1)

V. Results

V.1 Cross-sectional Student test

In order to justify the use of this test, we haestéd the heteroscedasticity of the
series of volatilities. Our resuftshow that 60 securities among 110 are heterostedas
their variances vary over time. To have unbiasedltg, it is necessary to take into account
this fact. So, we implement the cross-sectionald&tt test which enables to calculate a
variance for each date of the event window. In ptdeapprehend better the impact of spams,
we represent graphically the evolution of the malnormal volatilities during the period of
test.

According to table 2, we note that the sendingtotls exchange spams generated an
increase in the volatility of securities on theienevent window. This increase is significant
over the first three days of the event and from3 to t = 13. Furthermore, we record the
biggest abnormal variation of volatility (+8.79 %) t = 0. The evolution of the mean
abnormal volatilities (fig. 3) shows clearly thimpact on the first day, then its progressive
reduction until the fifth day where we note the west rise of volatility (+0.8%).
Nevertheless, this last increase is not significantl given that the mean abnormal volatility
of the previous day (4th day) is also not significat lets us think that the impact has lasted
only during the first three days. However, we mafrom the 6th day the appearance again of
a significant impact which continued until the date 13. But, this impact on the second

interval of the event window [t=5; t=13] is lessportant than the one observed on the

® Results are not reported in this paper. Nevestiselthey are available from the author.
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interval [t=0; t=2]; the increase in volatility ovéhe second period varies between +3.77%
(14th day) and +4.67% (6th day).

It should be noted that this increase in volatistyassociated with a rise of volumes on
the one hand, and a rise of returns followed bglladn the other hafidindeed, volumes and
volatilities have evolved in the same sense. Irsgéamovements of transaction (purchases
and/or sales) on securities targeted by stock spawves led to a widening of the range [lowest
price - highest price]. These results corroborate works of Crouch (1970), Harris (1987)
and Jain and Joh (1988) who showed a positiveioakttip between volume and volatility.

On the other hand, the increase in volatility i$ ipuparallel with as well an increase
as a reduction of returns. This can be interpragefbliows:

e If the increase of volatility is accompanied by marease in returns: the
answer of investors to the messages of spammensutphasing massively
securities raises the prices. Consequently, tHerdiice between the highest
and the lowest price of the day emphasizes an itapovariation. In this case,
the widening of the range is rather from the siflehe highest price. This
seems to corroborate the work of Gallant, Rossi @adchen (1992) and
Hanke and Hauser (2008) who show a positive reialigp between return and
volatility.

« If the increase of volatility is accompanied byecikase in returns: investors,
having a very modest budget, cannot invest in shgueted on known stock
exchange as the NYSE or the NASDAQ. When they vectie message from
the spammer, they believe in the information cowddithere in the hope of
becoming rich and making fortunes. Hence, they aedppositively to the

request of the spammer by buying securities withelaguantities. However,

® In previous papers respectively relating to thpdot of stock spams on volumes and on returns,ave h
obtained positive and significant variations inwok over the entire period of test. However, retwvere
affected positively the first day of the event amedjatively the following days.

15



when they realize the next days that prices didchotb as that was promised
In messages, they try to get rid of securities ddirgy them at low prices. The
movement of sale with significant quantities leadsan increase in the
fluctuation in prices. The widening of the diffecenbetween the highest and
the lowest price, in this case, is generated bgdaction in the lowest price.
These results are consistent with those of Pindg&84) who attributes the
decline in return of the NYSE market index durihg period 1965-1981 to an
increase in volatility. Similarly, French, Schwend Stambaugh (1987) find

that the volatility of S&P is negatively relatedrturn.

The consignment of stock spams has generated \wosind significant mean
abnormal volatilities over 12 days. So, we rejé hull hypothesis § The appearance of
new information, which is in our case the messadespam, increased uncertainty about the
penny stock securities. This uncertainty resultedhirise of the volatility of share prices

following the increase in the movement of trangacti
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Table 2: Mean abnormal volatilities (%) and statsbf Student

Date MAVT, (%) 0,
0 +8.79 2.980%
1 +8.31 3.764%%*
2 +5.55 3.012*
3 +1.84 1.249
4 +0.8 0.603
5 +4.67 2.213*
6 +5.28 2.454*
7 +3.92 1.994*
8 +5.73 3.124%*
9 +4.01 2.555*
10 +5.79 2,857
11 +3.94 2.612%
12 +3.43 2.226*
13 +3.77 2.240*
14 +3.01 1.693

* significant at 5%
** significant at 1%
*** significant at 0,1%

Fig. 3: Evolution of mean abnormal volatilities ohg the event window
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The first two limits of the event studies methodplaare rather associated with the
implementation of the Student test described adegrtb equation (1). This parametric test
assumes that the data are distributed accordiaghtrmal law, on the one hand, and they are
independent and identically distributgdd), on the other hand. However, these two
assumptions are not checked on our ataich is a general characteristic of financiales
So, the use of this first test can not reflectréd effect of stock spams on volatility. In order
to improve and to give more robustness to our teswule apply now a second statistical test

which enables to cure these limits.

V.II Cowan rank test

This second test is used in order to lift completee hypothesis not checked by the
cross-sectional Student test. It is a nonparamggsicfor which it is not necessary to specify
the conditions that the sample has to fill. Nonpetic tests such as the sign test, the
generalized sign test or the Wilcoxon signed raedt tvere already largely used (Berry,
Gallinger and Henderson (1990), Giaccotto and @$r{1996), Campart and Pfister (2008)).
However, the test of Cowan (1992), to our knowledges never been applied.

The statistic of the test is given by the followiiogmula:

Zegan = 22— (0,1) @
Jﬁz(ﬁ—w))z

t=1

Where,

L,: length of the event window.

K, :average rank of all stocks on date DU[0, 14]

E(K) : expected average ranle(K) = LTH

" Results are not reported in this paper. Neversiseliaey are available from the author.
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L: length of the period of analysis (= estimatiomeow (L1) + event window

(L2)).

K, :average rank of all stocks on datet [1[-146, 14]

Under the null hypothesis of no abnormal vola#kti the test of Cowan allows to
compare the average ranks of each date of the exedow with the expected average rank
calculated over the complete period of study. Tplement it, we have to firstly transform,
for each firm, the series of abnormal volatilityartheir respective ranks. These ranks are
defined in ascending order: rank 1 and 161 cormspespectively to the lowest and the
highest abnormal volatility in the series.

The results of this test are reported in table 3.

We realize that results are not sensitive to thezl iatistical test. As we have found
previously in the cross-sectional Student test,atidl, here, is also positively and
significantly affected during 12 days of the pertedt (fromt=0tot=2andfromt=5tot=
13). The most important variation is observed dytime first day of the event (100.1) where
all securities are assigned by high ranks aboveatieeage rank. This reaction consists in a
positive response from investors who believed il itiformation contained in spams. The
next two days (t =1 and t =2) show a fall in vdigtiexpressed by a reduction in the value of
the average rank. This demonstrates that the eftacts to disappear gradually, especially
when this degradation finishes by non significardgrage ranks; such is the case of days 4 and
5. However, dice the sixth day (t =5), we obsehat the increase in volatility comes back to
become significant; the average rank of volatsitiduring this day (6 day) exceeds the
expected average rank and amounts to 87,7. Thigfisant impact was continued until the

13" day.
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Buyers and sellers of penny stock’s securitiesth®ir movements of transaction,
contribute to increase volatility. However, theersf volatility during the second period from
t=5tot= 13 is less pronounced than the efbbserved during the first three days. This can
be explained by the fact that change in volatitityring the first days is generated by a
widening of the gap [lowest price - highest pri@m only one side (the side of the highest
price) insofar as the investors respond to spamsnhgsive purchases of stocks, which
increases the share prices. While in the secondgpérom t =5 to t =13), the widening of the
range is rather done on both sides because thstargevho were purchasers during the first
period are very quickly transformed into sellersewhthey realize that the information to

which they have responded is a swindle.

Finally, the use of the cross-sectional Studeritassvell as the Cowan rank test gives
us the same result: stock spams have a positivesigmificant impact on the volatility of
penny stock’s securities. This finding leads usdcord that the business of spamming is
flourishing and continues to make money for spamsmkrdeed, with the use of data more
recent compared to those of the works of BohmeHwid (2006), Frieder and Zittrain (2007)
and Hanke and Hauser (2008), we expected thattorgelsave realized that these campaigns
of stock spams are scams, and therefore, no impldie observed on volatilities. However,

we find that investors still continue to believesunch information in the hope to become rich.

20



Table 3 : Cowan rank test

Date K, Z cowan
0 100.1 5.587***
1 99.8 5.518***
2 95.4 4.215%**
3 83.7 0.813
4 85.5 1.321
5 87.7 1.962*
6 92.9 3.481%**
7 89.7 2.550*
8 90.9 2.906**
9 90.8 2.880**
10 914 3.047**
11 92.1 3.249**
12 90.4 2.755**
13 90.5 2.802**
14 87.3 1.858

* significant at 5%
** significant at 1%
*** significant at 0,1%

V1. Conclusion

This paper has focused on the impact of stock smamntbke volatility of penny stock’s
securities. For this purpose, we constituted a $amfpl10 companies which were targeted
by spams between February 2006 and October 20@&. we calculated the mean abnormal
volatilities over the event window of 15 days byngsthe event studies methodology, we set
up two statistical tests: a parametric test (ceegional Student test) and a nonparametric test

(Cowan rank test).
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The results of both tests show that stock spanectaffositively and significantly the
volatility of prices: a widening of the variatiotofvest price - highest price] was noticed
following the consignment of messages by the spasmEhis seems to corroborate the
works of Koski (1998) and Hanke and Hauser (20089 aiso found an increase in volatility
following respectively the announcement of stockts@and stock spams. We can conclude
that the spamming activity is a very lucrative Inesis which continues to affect the behaviour
of investors who still believe in wrong informatian the hope to accomplish profits.
However, if significant increases in volatility anbservable, the effect cannot be generalized
to all securities in the sample. So, it would bteresting to detail the results by studying the
impact on each security. Moreover, the number afspreceived per day during the duration
of the advertising campaign varies from one segudatanother. Thus, we record for some
stocks 3 or 4 messages received throughout thedpefithe campaign, whereas we note for
other stocks hundreds of messages received duniygoae day. In this context, it would be
also very convenient to study the extent of theaot@ccording to the number of messages

received by security.
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