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Abstract

This paper is to analyse how the change of ownershiptsteuin the Baltic Stock Exchanges
affected market efficiency and whether the stock manestst efficiently to the various news
announcements. The standard event-study methodologyailihtrading data from 2001 to

2008 is used to examine the efficiency of the Riga, Tallama, Vilnius Stock Exchanges by
investigating the abnormal returns performances surroundirey dbrporate news

announcements. | find that the change of ownership structubee Baltic Stock exchanges
did not lead to the substantial increase of market effey. Investors have many
opportunities to exploit market inefficiencies. The fmgs imply of possible insider trading
and the need of stricter markets surveillance.
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1. Introduction

The consolidation of the stock exchange is benefiamal Hoth companies and
investors, as it increases the companies’ value and invetspossibilities for investors. The
leaders of the OMX Group argues that in order to increthedr accessibility and
attractiveness for investors the mission of the Baltates is to “provide a one-stop-shop for
trading and settlement in the Baltic region”, which waoalfiidr a comprehensive, efficient and
secure marketplace for market participants (Guide to #iecB/arket, 2007).

Until the 1990s most stock exchanges were state or mesmboeed, while nowadays
the majority is profit seeking and privately owned compardesording to the statistics of
the World Federation of Stock Exchanges, in 2005 sevéangg tpercent of the world stock
exchanges were private, which is a big change from thixtypsicent in 1998 (Cost and
Revenue Survey, 2005). This difference could be explained kg¢heological development
in the 1990s, when physical trading floors were transformeecklectronic ones. Those
introducing the new trading systems first gained competiideantages. Others had to
acquire new electronic systems, buy or merge with angé technology and clearing firms
(vertical merger), or merge with other stock exchan¢yes &lready have set up the new
systems (horizontal merger) in order to survive therhalngnging environment.

The first European system of stock exchanges — Euroloeséd in Paris — was formed
in September 2000. It combines Belgian, French, Dutch, PortygaadeEnglish stock
exchanges. Euronext merged with NYSE Group and formed rdtegfobal stock exchange
NYSE Euronext in April 2007. Stock market integration is regtide in the Central and
Eastern Europe as well. In 1996 the stock exchanges of @agmblic, Hungary, Poland,
Slovakia, and Slovenia formed a common stock market itldaixis called CESI (Central
European Stock Index). In Northern Europe the HelsinkclSExchange initiated integration

when they acquired strategic ownership in the Tallinn agd Btock Exchanges. Afterwards
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Helsinki Stock Exchange merged with OM AB (Optionsméakarand the joint company
became OMX in September 2003. In March 2004 OMX finalizeddded of the ownership
change in Vilnius Stock exchange. In the following yearsXOa&tquired the Copenhagen
Stock Exchange, shares in Oslo Bors Holding ASA, andlIteéand Stock Exchange
(NASDAQ OMX, 2008).

The stock market consolidation led to many changes andegreatoperation and
integration between the stock exchanges. The owner e@fNASDAQ OMX — Robert
Greifeld — argues that the mergers of the stock exchamdésthern Europe create value and
benefits to the shareholders, issuers and investors,penotes an integrated Nordic
securities market. This should strengthen the competitogtion of the OMX group and
prepare to meet the market challenges of the future.cbimisolidation is expected to lead to
higher liquidity and increase of the market efficiencAGIDAQ OMX press release, 2007).

Although there is a substantial body of literature idgalwith the mergers and
alliances of the stock exchanges, up until now negligiitlle attempt has been made to
examine the impact of the stock exchange merger on meffi@ency. Furthermore, no one
has taken a more detailed look at the Baltic Stock Engdsl market efficiency after their
mergers to OMX Group. Answering how market efficiency hhaanged is an important
contribution to evaluating possible motives for stogkhange mergers. From this research
gap the questions emerge:

" How did OMX Group’s expansion to the Baltic States ciffthe market

efficiency of the Vilnius, Riga, and Tallinn Stock Exogas?

. What is the present market efficiency in the Baltiat&s?

In order to answer these questions, | compare the meffi@ency before and after
the merger in Vilnius, Riga, and Tallinn Stock Exchangegpdly event study methodology

with daily trading to see if there are significant almal returns in closing prices before and
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after the news announcements. This information is usefubrder to get a better
understanding of how the market participants react to aea4o identify to what extent the
Baltic market is efficient.

The study is structured as follows. The second chapt@we literature that analyzes
market consolidations and efficiency. The third chaptesgmis the methodology used in this
paper. The fourth chapter provides background knowledge of RidmnTaind Vilnius Stock
Exchanges and gives an overview of the data collectetthéoanalyses. In the fifth chapter |
present the empirical findings about the OMX Stock Ergleamergers’ impact on the market

efficiency in the Baltic States. The last chapter eates the research.

2. Review of Previous Research

There are quite a few studies performed to analyzsttdwk exchanges’ mergers and
even more done to test the market efficiency in théajlstock markets. However, there is
surprisingly little theoretical research dealing partidylavith the stock exchange merger’s
effect on the market efficiency. In addition, unlike five western countries, very little
research is done for the Baltic States. Few stutligshitave analyzed market efficiency and
provided just a general analysis of the Baltic stock exgdsirmarket efficiency. Thus in this
chapter, | review how the stock exchanges mergers dlfffecharkets and their participants. |
continue with the presentation of the market efficiencpotiyesis. Finally, | present the
market efficiency studies that use event study methggiplhich is applied in my further

analysis.

2.1. Stock Exchange Consolidation

In this section | present the literature analyzing thwesolidation of stock exchanges
and what kind of impact it has to the stock market. ding@irical literature on mergers of the

stock exchanges merely looks at the effect of theeasad stock exchange’s market size on
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the market efficiency. Many studies analyse theordyiddle stock exchange mergers or
estimate the trading cost functions of exchanges. héurore, the cross-border stock
exchanges consolidation is a rather recent trend.

Until 2000 stock exchange mergers were observed in thedJgiiates. In Europe they
were concentrated mainly on the state level — smalllistock exchanges were merging
inside the country in order to create a credible capitaket on the national level. However,
it is hard to compare the United States (US) and Europeshket systems, as most of
economies in Europe were rather bank-oriented and the Uiy is market-oriented;
while America fosters competition, Europe protects corngrsti Although in the last decade
the differences have diminished, they still exist. Hugopean Commission is much likelier
than the American Department of Justice to fear ghaterger of two leading companies or
the behavior of a dominant one will force rivals ouba$iness, raising prices and restricting
business (The Economist, 2008). On the other hand, duringdihemvo decades the European
Union expanded substantially, which increased market miegr across the continent.
Furthermore, researches show that international kstomrkets are becoming more
interdependent (e.g., Taylor and Tonks, 1989; Corhay €t%3; Fraser and Oyefeso, 2005;
Chelley-Steeley et al., 1998; Kim et al., 2005). Frankel amseR1996) and Chelley-Steeley
and Steeley (1999) show that during the last decades the Borepeck markets have
experienced an increase in their trading interdependenkeacdh other.

In more recent studies James McAndrews and Chris Sia2002) argue that the
appearance of one single European Stock exchange farsfitbm reality. Nevertheless, they
argue that the market efficiency might have increasedtauminimization of the relatively
high trading cost and the expenses for information gatpeirom different countries.

However, Nielsson (2007) showed that the integrationagfesship of the Nordic and Baltic
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stock exchanges did not increase the trading integratioiohwuggests that consolidation has
not been deep enough to produce increased interdependence la@detits from it.

Nicole Micheletti (2007) argues that mergers of stock exgda still have many
positive aspects. It increases transparency, fairngri@and good corporate governance. The
consolidation protects listed companies: easier accefisettnformation, lower costs, and
regulations. Malkaméki (1999) and Schmiedel (2001) showed #nersubstantial economies
of scale from integrating operations and eliminating dagibn of fixed costs after the stock
exchanges merge. Domowitz and Steil (2002), Schmiedél(@082) extend this analysis
showing that stock exchange merger reduces total trading, @dsch result in the reduction
of raising total equity capital and higher market efficien

Another influential factor is technological change e global market in the 1990s.
Back in the nineties almost every single European stackamge installed a continuous
electronic auction. The Deutsche Borse and the Lontlmck &£xchange together spent more
than $200 million to develop separate systems with sindt@hitectures (Steil 2001).
However, Steil reckons that these costs can be avdigete trading system integration of
the European exchanges. This integrity can be obsentéé iTallinn, Riga and Vilnius Stock
Exchanges, which share the same trading system, haedaniles and market practices, and
forms a common Baltic Market. As a result, all treads to the reduction of cross-border
trading costs in the Baltic region and increased athamtiss for investors (Guide to the
Baltic Market, 2007).

The new technologies not only reduce trading costs, lbateanhance liquidity, which
is another factor that should be considered when stgckaages merge. Pagano (1989)
showed that when buyers and sellers are few, theynoigfind each other immediately, and
significant price fluctuations can arise. Thus the clisison of stock exchanges could lead

to bigger number of market participants and greater maidkatlity in Europe. In addition,
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due to the low stock market liquidity in Europe, the averamg per transaction was three
times higher than in North America in 1996 (InternatiofRatleration of Stock Exchanges
1997). The higher transaction costs have reduced abilttyeoEuropean exchanges to attract
listings from the rest of the world, while the oppodi@s occurred in the United States
(Pagano, Roell, and Zechner 2001). Jean-Francois Copé (206 thiet the stock exchange
merger can create various challenges, like governanttee afew entity, security regulations
varies from country to country, it is a political issae well, and some others. However, the
author argues that stock exchange consolidation is inevisaoleghat this kind of merger is
beneficial for the market participants. Because it glewihigher liquidity, reduces transaction
costs, increases reliability of regulatory structure amdegtion of European public interests.
Hart and Moore (1996) found that market efficiency growdhwite co-operation of the
governance of exchanges as the environment becomes ampetdive, and the interests of
members become more diverse. All the above-presentdeéstanalyse the stock exchange
consolidation effect on market efficiency theoreticalithout empirical proof.

They show that the stock exchanges mergers haveffect en liquidity, costs,
technological and some other improvements. Yet, tihenee been surprisingly negligible
attempts to analyse how the stock exchange consolidaffent market efficiency, which
should have increased as a result of consolidatiorr@iogato the owners of NASDAQ OMX
Group (OMX press release, 2005). In addition, efficientrkets have a number of
implications for both - the investors and the comparie®fficient markets investors would
not waste money making fundamental and technical anakatiser they would select a
suitably diversified-portfolio. Furthermore, in effictemarkets there are more constraints and
deterrents placed on insider dealers. Efficient markete laawumber of implications to

companies — improved transparency, decreasing principal-ag&fmrand some other.
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2.2. What is Market Efficiency?

In order to better understand what market efficiencyaml how it could be tested.
This section presents the concept of market efficietogether with tools for its analysis.

In finance theory market efficiency states that impossible to "beat” the market, as
in the efficient stock market share prices incorporai r&flect all relevant information.
According to the Efficiency Market Hypothesis (EMH)osks always trade at their fair value
on stock exchanges, and thus it is impossible for ink®gto either purchase undervalued
stocks or sell stocks for inflated prices (Fama, 1970). Ttwxethe idea behind the EMH is
that it should be impossible to over perform the dvenarket through expert stock selection
or market timing, and that the only way an investor casiptysobtain higher returns is by
purchasing riskier investments (Fama, 1970). The efficiemket hypothesis has historically
been divided into the three categories (Roberts, 1967):

. Weak form efficiency - the current price reflects tm@rmation containing all

past prices, which suggests that technical analyses thpasisprices alone would not

be useful in “beating” the market.

. Semi-strong form efficiency - the current price refedhe information

contained not only in past prices but all public inforoati

. Strong form efficiency - the current price reflectisté available information,

public as well as private, and no investors will be abletsistently find undervalued

stocks.

In the older theoretical and empirical studies Workit@3@), Kendall (1953), Roberts
(1959), Osborne (1959), Cootner (1964), Fama (1970), and many fotlnedsevidence of the
market inefficiencies. They conclude that stocks do ntviotandom walk, but the market is
very close to semi-strong form market efficiency amat past price changes cannot be used to

predict future stock prices. However, Grossman and &ti¢li980) showed that costs of



CEU eTD Collection

information gathering and assessment, information distorand necessity of constant
adjustment to new information shocks in the econoey thuge implications for the stock
price estimations. The authors argued that these aredkens why stock prices never fully
adjust to new information flows. Fama (1991) reckong detain market conditions -
dividend vyields, capital restructuring and some other shbel adjusted while forecasting
market efficiency models.

An event study analyse the immediate stock price’stime after the various news
announcements. It is the most common methodology totifigemarket inefficiencies.
Beaver (1968), Ball and Brown (1968), Fama, Fisher, JeasenRolls (1969) suggested the
event studies as a reliable methodology to investigateami-strong market efficiency form.
The idea behind this method is to see whether specific meest strategies can earn
significant excess returns around specific informatisanes, which can be market-wide
events, such as macro-economic announcements, orgdeuoifis, like earnings or dividend
payment announcements.

Back in 1968, Beaver argued that the variance of stock reioreases for the days
immediately around events such as earnings announcematitan8 Brown (1968) showed
evidence of post-earnings announcement "drift" in the dinectidicated by a news surprise,
they also found that the stock market reacts quicklyhéoannouncements. One year later
Fama, Fisher, Jensen, and Rolls (1969) noted that paflest not only direct estimates of
prospective performance by the sample companies, buth@lsoformation content should be
taken into account, to be more precise — the effesimdiitaneous dividend increases. The
overreaction of the stock market to the news announcemesitilts in a violation of stock
market efficiency. After earnings announcement drifts gquesharket efficiency to financial
theorists (Brennan 1991; Fama 1998). Haris and Gurel (1986) thahdhere is reversed

reaction to the earning announcements from 3.13% to -2.48%tlwe next 29 trading days in
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the SP500 stock prices. Randleman, Jones and Latan (198Z)asaed the previous
researches on the post announcement stock moves antlidszh that the results were
consistent with the notion that security prices fail ilomediately incorporate all the
information that is transmitted on the announcementodgyarterly earnings.

In more recent studies Miller (1996), who analysed 183 firovm 35 countries (both
developed and developing), has found that there are posigwficant abnormal returns
during announcement period, low positive and insignificant ababreturns in the pre-
announcement period, and low insignificant abnormal returnghe post-announcement
period. Gajewski and Quere (2001) confirmed that stock pricgsfisantly react to the
annual and semi- annual earnings announcements in Frangevétothere is no significant
effect caused by quarterly announcements. Fredrik Borjg&aflY) investigated the post-
earnings announcement reaction for Swedish stocks from 19200 by using a trading
strategy beginning on the day after the earnings announcenkéntfound that stock prices
usually react quickly to new information. However, somes stock prices seem to move in
the direction of the earnings surprise after the earnsgsiblicly known that is called post-
earnings announcement effects. Brandt et al (2006) showetdsides the actual earnings
news, earnings announcement return is presumed to incledgeaated information about
various other items such as sales, margins, investmamdsother less tangible information
communicated around the earnings announcements. The ausitoestamated that using the
knowledge of how investors react to different earning anreraeats could generate
abnormal returrisof about 11% on an annual basis.

There have been very few analyses of the marketiezffty done in the Baltic States.
Klimasauskiene and Moscinskiene (1998) using technical asahg/e found that stock

prices tend to follow random walk and present weak-fofficiency of Lithuanian stock

! Abnormal returns is the component of the return thadislue to systematic influences (market-wide
influences). In other words, the abnormal return idifference between the actual return and that is exgpecte
to result from market movements (normal return) (ltoredictionary, 2008).
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exchange. Butkute and Moscinskas (1998), Kvedaras and Basq2088) analysed all the
Baltic stock markets and concluded that they comply widak-form efficiency. Using
technical analyses, Mihailov and Linoxski (2001) showedttiere are no significant positive
returns as a result of technical strategies. In tiestiatudy Milieska (2004) concluded weak
form efficiency for the Vilnius Stock Exchange. Howevéhese studies test weak form
market efficiency and are outdated. It was just twonewtudies performed to test semi-
strong form of market efficiency in the Baltic Stat@armalaite-Pritchard (2002) shows that
there is a link between accounting earning and stock pmicéisei Baltic stock exchanges,
which shows that investors take into account the compaofitability, when valuating the
company. Kiete and Uloza (2005) analysed how the stoclketsareact to earnings
announcements in Latvia and Lithuania for the period of 20020t®}. They found that
Lithuanian market is semi-strong form efficient and strfmmgn inefficient, but the results are
very noisy; while Latvia is even semi-strong form ireént this.

To conclude this section even though there are many stialidsfine the form of
market efficiency performed on the world scale, not thany for the Baltic States. The
evidence from the empirical studies implies strong @mali s- strong form market inefficiency
in Lithuania, Latvia, and Estonia. The main reason fa tbuld be that the studies were
performed at the early stage of the stock market foomagurthermore, there is no market
efficiency analysis since 2004, after the OMX acquisibbmhe Baltic stock exchanges and

showing how this consolidation affected market.

10
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3. Research Design

As outlined in the previous chapter, prior studies of markesadaation mostly
focused on the liquidity and the trading cost effectthefstock exchanges merger and there
was no analysis done for Estonia, Latvia, and Lithuarffarthermore, market efficiency
analyses in the Baltic States are very outdatedis¢nsection | describe the methodology and
the data, which | use for analysis to investigate mergktise stock exchanges effect on the

market efficiency.

3.1. Methodology

Given that my aim is to analyse and compare marketiezity before and after the
Baltic Stock Exchanges joined the OMX group, | do this Isyirtg the price reaction to the
news announcement in the Lithuanian, Latvian, and Estostiack markets. In order to
answer my research question how markets reacted to thegbiall of annual and quarterly
reports, announcements of mergers before and after thgeimef the Vilnius, Riga, and
Tallinn stock exchanges to the OMX Group are studied. In dadelo this, | conduct the
analysis in the following order:

] Firstly, by using Patell's Standardized Abnormal Returnst Tanvestigate

whether the earning announcements contain any valuable atformor the market.

" Secondly, applying the Standardized Cross - Sectionall Teagalyse how the

reaction of the market differs with respect to the typeews.

] Finally, by looking at Cumulative Abnormal Returns | giate the investment

strategies that would exploit the inefficiencies and eam risk - adjusted abnormal

returns.

In order to understand the above-mentioned tests | $hartintroducing the

methodology of the event studies.

11
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3.1.1. Event Studies

An event study is a typical method for market respomsdyaes of the well-defined
events that affect the analysed objects.

Figure 1. Time line for the Event Study

Event day
I | | I

t t; to t3
Estimation period Event window

\ 4
A

A

The event concept is depicted in Figure 1. On the varal@at time line, the time

when event happens is set on the axlis ;as time period, lasting x days before and after the

event is observed; this period is referred as event winddw normal return is estimated

over the period frontz tot1, which is termed as estimation period (Schredelseker, 2002).

The event window should be selected very attentivelytha whole period when the
effect of the event is seen on the stock market shoutddasured. In literature dealing with
event studies, the event window varies from 1to 40 dagvem less. Kiete and Uloza (2005)
accessing the market efficiency in Vilnius and Riga Stoxéh&nges applied 21-day event
window, which is a common practice in similar type ofeggshes. In this paper | also use an
event window of 21 days.

When selecting the estimation period, the benefitailshbe weighted against the
instability of the model. According to Peterson (1989) theytle of the estimation period
varies from 100 to 300 days. The length of the estimationgesed in my research is 190 (it
is a period between day -200 and -10 days before the ewdnt)y is a common practice in

other event studies.
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Continuing with methodology, | calculated the returnggighe logarithm return
formula:

Ri=1In (R/P.)

P: Closing price on the dayt.

P.1. Closing price on the previous trading day t-1.

The main advantage of the logarithmic return formulathiat the continuously
compounded returns are symmetric; while the arithmetignmetare not. The price drop from
11 to 10 corresponds to an arithmetic percentage return of Ov8¥é,in order to return to
the original price level, the stock must appreciate by 10860Aling to the geometric return
formula the price drop results in a 9.53% decrease, whisynmsnetric to the percentage that
will bring the index to its original level when a contimsocompounding is performed.
Therefore, in my analysis, as well as in most feestudies for daily price changes, | use
daily continuously compounded returns.

In event study analysis it is important to select aemt model for return estimations
in order to calculate exact abnormal returns. Theretare basic types of models for
measuring normal returns: statistical and economiatisiital models use the assumptions
about the behaviour of the assets. In this model it isllysassumed that asset returns are
distributed multivariate independently. Economic models time assumptions about the
economic agent and asset returns. In my analysesd Magket model, also called a Single
Index Model. It links the return of any given securitytihe return of market portfolio. It is
better than the statistical model, as it removesatian that is related to market frictions and
reduces the variance of abnormal returns. This may lead tocreased ability to detect the
event effect (Dubcovsky and Venegas, 2003). In additios, fiudel has an advantage in
comparison to a constant mean return model (stafjstea under the condition of event

clustering, the latter model can be miss-specified (Brand Waren, 1985). Event clustering
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is likely to be observable for my analysis, as manynganies publish their earning
announcements on approximately the same dates, which athyolgoositive autocorrelation
between the time-series of mean adjusted returns (Baomn/Naren, 1985). Thus, the Singel
Index Market model for the expected return on assa&t a timet is used and could be

specified as:

Rt = ai + SiRnt +&it @

& ~ N(0,6%(&:))

where Rt is the return on securifyon dayt, Rnt is the return on the market index on

day tei is a random error term that has a zero meé) variance. The main assumptions
behind this model are that markets are efficient and smate reflects all relevant
information. Event is unanticipated and abnormal retaresresult of reaction, and there are
no confounding effects. Therefore, there are no otlworg that could influence the reaction
(Fama et al. 1970, McWilliams & Siegel 1997).

For return on market portfolio | construct equally weéaghportfolios (EWP) and | use
the market indexes (capital weighted portfolio — CVgR)vided by the OMX group. The
latter index includes all the companies that were listalammain and secondary Baltic lists
at any point of the time. This portfolio approach accouiais the contemporaneous
correlations (Patel, 1976).

The abnormal stock return for security i on day t isndefias:

ARt = Rt — (o + BiRny) @
A A
where @ and B are the OLS estimates of the market model parametes

abnormal return for t-1 is denoted%‘g(t*l).
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EMH states that abnormal return at a time t dependseomfibrmation released at the
time t (Fama, Fisher, Jensen, and Rolls, 1969). Alirtftgmation released before the time t
should be reflected in the stock prices. The stock mald&es not depend on the information
that will be released in the future. Normally, the markedel can be estimated cross-

sectional for each firm by applying Single Index marketletousing ordinary least squared
A A
(OLS). So from OLS we geti and Bi, which are assumed to be constant over all the

. . . . A2
estimation period. The variance of the abnormal retaugs, is calculated as follows:

where Ti is the length of the estimation period. Since thersrare estimated from

. . A A . . .
observations that were not used in the estimatiorand 5Bi, they are not residuals in strict

OLS sense.Git reflects the increase in variance due to the predictigside the estimation

. . . A A
period and takes into account sampling errorgiiand Bi  (Patell, 1976).

- 1 (RotRm) 2
Ge=1+d+—p

ERmrﬁm>2
r=1
T is the number of days in the estimation periﬁu Is the average market return in

the estimation period anidwr is the market return on day r in the estimation peridaisTthe

variances for abnormal returns can be calculated as:

9 2
Vi = 0;Git

3.1.2. Patell's Standardized Residual Test

To examine whether the abnormal returns for the tesbgharie statistically different

from zero, Patell's standardized residual tests are Tikedtest is particularly good, as it does
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not take into account the sign of price changes. Thergtis no need to make an assumption
about the market expectations (Patell, 1976). The resdtiprbetween the squared abnormal
returns on the event day and the variance during theagin period can be expressed as

follows:

U, — AR T4
L =)
Vit !

The individual residuals are assumed to be cross-seltyiamdependent and normally
distributed; each standardized residual follows a Studdistribution (Cowan and Sergant,
1996). By applying the Central Limit Theorem this ratio da approximated to the

standardized normal distribution (Patell, 1976).

[ o 2ATi-3) )J
Ti-6
i=1 -~ N (0,1)

The null hypothesis of the test is that abnormal retaiuring the event window are

t

N b=

equal to zero.

3.1.3. Standardized Cross - Sectional Test

Maynes and Rumsey (1993) show that the Patell's testbioormal returns rejects a
true null hypothesis too often leading to upward biased sgniée of abnormal returns. This
is particularly misleading for thinly traded stocks. To idvthis, | test using standardized
cross-sectional approach, which assumes the variadilitye abnormal returns to be different
across securities while the variability within a secuistgonstant over time with a potential
change only due to the event (Boehmer, Musumeci and Pqd4?), 1991). The change is
assumed identical for each day within the event window.

In order to perform the following test, based on the nigys, | divided the sample in

two sub samples: “good” and “bad” news. The news is coreid®e be “good” if the present
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period earnings are larger than the earning of the respgmied in the previous years.
Large dividends and merger announcement are also consakefgdod” news, while “bad”
news is earnings decrease, large dividends decreases, r@adpbey (Elliot, Morse, and
Richardson, 1984).

Large positive (negative) abnormal returns after thentsvandicate the semi-strong
form market inefficiency and that the market needs timadjust after the news becomes
public. The rejection of the null hypothesis that E(AR)=0 any day after the news
announcement day implies delays in the adjustment proatgsh shows semi-strong form
market inefficiency in the event window (Sponholtz, 2004)

Significant abnormal returns on the event day, whiclwseemi-strong form market
inefficiency, might imply that the market had unreatistkpectations regarding the earning
figures, dividends. No effect on the event day could besexh by the perfect market
expectations when the market was already aware ofirtffgmation brought in the
announcement. Bhattacharya et al. (1998) suggest thatntigdrtebe other reasons why there
iS no reaction in the market. Firstly, the market barsemi-strong form inefficient or that the
effect of the event is delayed due to some regulatiorss slow market reaction. Secondly,
companies in the market may not post appropriate news aremoants. In this case, even if
the markets are informational efficient, prices hawgéhimg to react to and inferences about
the EMH cannot be made. Significant abnormal returnorbethe event are more
guestionable. Large positive returns indicate buying activityich can be related to the
speculation behaviour or it might suggest risk-averse invesiting.

For each event, | consider the null hypothesis of mosszsectional average
(cumulative) abnormal returns around the event date. BeghRusumeci and Poulsen
(1991) test use the estimated cross-sectional varianttee (ftandardized abnormal returns.

This adaptation captures the event-induced increase nm radlatility.
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The BMP test takes the following form:

N
43 san
Zpwp = = =
N N
/ s3] o4 S |
=1 =1
Al Al
SAR =8 = AR
\/Vit thC'r[

3.1.4.  Testing for Cumulative Abnormal Returns

In order to simulate a trading strategy using semi-stfong market inefficiencies,
the returns are accumulated from the event day thrdwegpdriod of 10 days. A semi-strong
market should incorporate all information publicly avialdaalready on the event day. The
test adjusts for possible increase in the variancenefréturns in the event window and

requires calculation of normalized cumulative predicgoror:

L
W =3 2= ~ (T2
t=1 ol

where L denotes the number of dates in accumulation.

W is assumed to be an independent variable with knowrcegealue. The null
hypothesis of the test is that abnormal returns duriegettent window are equal to zero.

According to the Central Limit Theorem, a normalizeen can be formed (Patell, 1976):

>
T4

i=1

The null hypothesis is that Z=0, meaning that cumulativeoabal returns after the
event are expected to be zero. The semi-strong fommadfet efficiency would be verified if
there are no significant cumulative returns fromekient day till any other day in the event

window.
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3.2. Reliability and Validity

Concerning the selected methodology, there are two maeaneh errors that can
affect trustworthiness of the results - validity aniiht®lity. The main concern of reliability is
related to the random errors. If there are no randoarsone could conduct the same study
and get the same results. Hussey & Hussey (1997) shdwakeddt precise data could cause
problems. The other concern that might appear is sg$ieprror — meaning that instruments
used for the analyses are incorrect (Hussey & Hussey, 18®%8n that my data is collected
from the respected, well known, and high quality sourd®8tX and Reuter’s databases, it is
very likely that the secondary data used in my thesibath reliable and valid.

Event studies are widely used for the analyses of Wle@tempact on the stock’s
returns. However, the announcement could be correfatether external events. As a result
the study might not capture the impacts on the abnomhains of the event it is aiming to.
Furthermore, in the event studies particularly it isyvenportant to determine the size of the
event window. According to Kothari and Warner (2005) therteln time span is preferred for
the analysis. This leads to less ambiguous resultsubedass noise will affect the future
returns, and thus lead to higher significance. Usiegntlaximum possible amount of events
and also the 21 days event window solves these potpralalems.

In my analyses | introduced two different indices tofyethat the results are robust
and not dependant on the particular market index. Thusakent an equally weighted index
consisting of all analyzed stocks and used the marketeimgrovided by the OMX. As seen
from the analyses below, both indices generate the sasults, this rules out the risk of bias
to the large capitalization companies, which have whffe weight in calculating OMX

indices.
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3.3. The Baltic Stock Exchanges and Regulations

In this part | review the institutional development o# Baltic Stock Exchanges and
the regulations related to the market efficiency. Tomsolidation of the Baltic Stock
Exchanges started in April 2001, when HEX Group acquired gegitaownership in the
Tallinn Stock Exchange, followed by the majority ownerstaguasition of the Riga Stock
Exchange in August 2002. A very important merger for the regms between Finnish and
Swedish securities market operators into OMX in the €n20063. As a result, the merged
company became the market leader among the Northern Eumstpek exchanges. The
privatisation and merger of the Vilnius Stock Exchangd WMX took place on the 28ay
2004 (for more details on ownership structure of the Batick exchanges see Table 5 in
Appendix 1). After this merger the new trading platfornSAXESS, harmonized market
practices and rules, and the common trading informaitgpiay with Tallinn and Riga Stock
Exchange was introduced in Vilnius Stock Exchange as Wwehddition, since September
2004 all three Baltic exchanges view themselves as oneed@he main attributes of the

joint market (Baltic Guide 2003-2004, 2084)

= Common Baltic list of securities
= Common index for the Baltic markets
. Common trading system SAXESS in Estonia and Latvia sgarfrom

September 2004. The new Nordic-Baltic trading platformsed by six exchanges:
Sweden, Denmark, Iceland, Finland, Estonia and Latvia.

. Common trading information display for Estonia and Latvia

" Harmonized market practices and rules for Estonia andd.atvi

Furthermore, the single market, the new common traghlegform, and larger

integration are very important in increasing marketedficy (OMX Market View, 2005).

2 For more information see Appendix 1.
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They believe that “the core idea of which is to miiziento the extent possible the differences between
the three Baltic markets in order to facilitate crbesder trading and attract more investments to the
region. This includes sharing the same trading systemhamdonizing rules and market practices, all
with the aim of reducing the costs of cross-border tigadin the Baltic region.” (NASDAQ OMX,
2008)

Furthermore, the statistics shows that during thedagit years the Baltic Markets
attracted a lot of interest from non-resident investatsch make up 40% of all investors in
all the analysed exchanges (for more details, seeeTalnh Appendix 1). In addition, the
stock exchanges consolidation took place at the sameasrtige Baltic countries entered the
European Union, which had a psychological effect to foreényestors, as their confidence
increased in the Baltic markets.

All the statistics point to the positive developmehthe Baltic stock exchanges, as
the number of listed and actively daily traded companiesmken capitalization, all three
indexes, and market liquidity levels have been all rgpiireasing over time (see table 6 in
Appendix 1.) Furthermore, the first three initial publiteoihgs were arranged in Tallinn in
2005. Several companies were delisted due to low liquiditykribptcy and other issues
during the period 2000-2008 and they are not included in my adadyatstical sample. As it
is see from the Table 1, in total there were 37 numbepwipanies delisted from the Baltic
stock exchanges during 2000-2008. The majority of them comelfatvia — 19, followed by
11 companies from Lithuania, and 7 from Estonia.

Table 1. Number of companies in the Baltic States duriagéniod 2001-2008

Year Number of Number of IPOs Number of delisted
companies companies
2001 126 - 6
2002 128 - 7
2003 114 - 5
2004 95 1 4
2005 104 3 0
2006 98 3 10
2007 99 3 5
2008 04 99 - 3

Source: NASDAQ OMX Group, 2008
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All the companies listed in any of three stock exchangesaapart of the Baltic
Equity list, which consist of the Main and Secondaryd.ign March 2008 there were stocks
of forty-one company on the Main list — six are listedhe Riga’'s stock exchange, seventeen
are listen in the Vilnius Stock Exchange, and the regiteen listed in the Tallinn Stock
Exchange. There are fifty-eight companies in the Secgrisa — thirty-three are listed in the
Riga’s Stock Exchange and the remaining twenty-five @ted on the Vilnius Stock
Exchange. The companies listed on the Main list make$44% (out of this Riga Stock
Exchange make - 9,84%, Tallinn Stock Exchange — 30, 26%, and V3tae& Exchange —
24, 54%) of total equities market value in the Baltic Stex&hange.

Graph 1. Baltic Stock Exchanges indexes’ developmezd@®i-2008
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Source: NASDAQ OMX Group, 2008

As can be seen from the Graph 1, the indexes wéabvedy stable before the new
trading system (red sticks) by the new owners — OMX groupimteoduced, which resulted
in more security trading, and larger fluctuations of tlthces’ values.

When analysing the dynamics (see graph 2) the upward tfendrket capitalisation
is clear, which seems even stronger in the years tifee merger. It can be observed that

turnover has reached to 2109 MEUR in Latvia, 6807 MEUR imdaihia, and 4110 MEUR in
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Estonia on the 1st of January 2008. This could be a rektitecOMX acquisition of the

Baltic stock exchanges.

Graph 2. Total market capitalisation (TMC) in the BaBtates for the period 2001-

2008
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All three stock exchanges possess similar regulatssaed by the governments of the

Baltic States. Each Baltic country has a national firrdrsupervisory authority that control

market in the country. The control of the supervisoryeilsy important in order to ensure the

stability and reliability of the market. Individual investocan file their allegations with

supervisory authority in heir country. During the last fevargeseveral amendments have

been made in national legislation in order to increase plotection of the minority

shareholders rights in all three countries (Baltiacd8®2007, 2007). The companies listed on

the Baltic Stock Exchanges have to publish annual and seimial earning reports. The ones

that are listed on the Main List have to publish quartearning reports as well (Lithuanian

Security Commission, 2002, Latvian Securities and Exchamgen@ission, 2003, Financial

Supervision Authority of Estonia, 2002). All the above presgifactors make it interesting to

investigate the chosen period of time to see what caoalesin be drawn form the study of

the Baltic stock market efficiency.
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3.4. Data

3.4.1. Data collection

The investor trading surrounding the event is analysedismaper. | have chosen the
period 2001 — 2007 to test the market efficiency of the Balbicksiarket. Reilly and Brown
(2003) claim that in Europe the consolidation of the engséixchanges can be explained by
economies of scale required by these security marketatmpg, including the need for
significant expenditure for technology to remain glbbeompetitive. OMX provides one of
the leading technologies in the world and straightr éffte consolidation they introduced new
trading systems in the Baltic States. Thus, | have eivithe period into two sub-samples
before and after the 1 June, 2005 for Vilnius Stock Exolaagd the 1 September 2004 for
Tallinn and Riga Stock Exchanges. These are the days thbe@MX group took a lead of
the Baltic Stock exchanges and introduced new tradinfpplat— SAXESS — in the Baltic
States. The second period continues till the 1 January 2308jnce 2008 Baltic stock
markets face crisis and not normal trading is obskrVae event data is constructed of 297
events (“good” and “bad”) for Lithuania, 83 for Latvia, and IdAEstonia for the first sub-
sample, and 318 events for Lithuania, 154 for Latvia, and 12Gdtmmnia for the second sub-
sample. The events recorded for 31 companies in Lithuahim Latvia, and 9 in Estonia (for
more details see table 8 in Appendix 1).

To collect the event information, | used the NASDAMX Group web page as a
reliable source for event information, as according i® tinancial security laws, listed
companies are obliged to provide the important news “beforienmediately after, but not
later than the news is announced to mass media” (Litana®ecurity Commission, 2002,
Latvian Securities and Exchange Commission, 2003, Finaftigkrvision Authority of
Estonia, 2002). Thus stock exchanges in all the Baltic cesrghiould be a primary source of

information.
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For event studies the exact day and time is very impoiféae news is posted through
out the day, but trading is possible only from 10:00 to 14:@0l ihree Baltic stock markets.
This suggests that not all the news that is posted ortiaydar day belongs to that particular
trading day, as investors cannot use the informationwedeifter the trading time is over. In
this respect, | assumed that news that appears bef@@ daluld be still reflected in that date
trading, but if news was posted after 14:00, | allocatedhé¢onext trading day. NASDAQ
OMX group’s database has the advantage of providing the ¢imrannouncements to the

nearest minute.

3.5. Trading data

In the research | use daily trading data collected ftlerNASDAQ OMX Group and
Reuters terminals. | have chosen the period from JarR@i¥y through December 2007 for
the companies currently listed on the Baltic Main lasd Baltic Secondary List, which is

composed of Vilnius, Riga, and Tallinn Stock ExchangesMaid Secondary lists.

3.5.1.  Adjustments for dividends and changes in Cap ital Structure

To make event studies more significant and reliablegviehadjusted my data to the
dividends by adding the value of dividend to the stock pricéheex-dividend day in the way
it is done by the Baltic stock exchanges for market iedegalculation (NASDAQ OMX
group, 2008). Concerning capital structure, NASDAQ OMX Badtiock exchanges do not
provide enough information of their adjustments. Nevertbeldég stock price is restricted to
fluctuate by more than 15% during the day, unless there argeham capital structure
(NASDAQ OMX group, 2008). Thus | omitted returns higher than I the database as

being affected by capital structure changes.
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3.5.2.  Adjustments for thin trading

Baltic stock exchanges are small markets and tradingt iasthick as in the Western
Europe or US stock exchanges. Although the stock exchaveyesestablished shortly after
the countries gained independence from Soviet Union, thesevery little volume trading till
2004. There is no single standard method to calculatg staitk returns on days when stock
is not traded. Maynes and Rumsey (1993) studied thin, moderatethikly traded of
Canadian securities and provided a good framework for ctindguevent studies on a small
stock exchange. They present three methods to deathiritirading, firstly — lumped return
method, when the entire return is allocated to thetdayespective stock was traded, while
on the non-trading day the return is set to zero. Thensemethod is called a uniform
method, which calculates total returns between tradeés$heem allocates average daily returns
to each day over the multi-period between trades. Botlthade might result in
underestimation of the returns’ variance due to many mutlse return series and bias the test
statistics that judge the significance of the abnormabpeince. The third method Maynes
and Rumsey (1993) have proposed is called trade-to-tradedremtdat is based on usage of
the multi-period returns with allocating them over tingetinterval. The researches found that
the lumped returns method performs about the same agranié&urn and trade—to-trade
return methods (Maynes and Rumsey (1993), Sponholtz (20843ed on these studies, |
used the lumped procedure, which is easier to compute.

In addition, in the event studies of the stock exchangdsimfrequent trading it is a
common practice to place certain criteria on the kstoagding in order to proceed with the
study. The minimal requirements for the events to biidea in the study are that the stocks
are traded in at least 1/3 of the estimation period deast 1/ 2 inside the event window

(Sponholtz, 2004).
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4. Empirical results

This chapter presents the results of the Baltic Stockamges’ analysis by countries
and the comparison of the market efficiencies aftdrl@@fore the stock exchanges mergers in

order to check the effect of the change of ownershibdrstock exchanges.

4.1. Market efficiency form in Lithuania

4.1.1. Information content of earnings announcement s

In order to test the significance of the informati@mtent of the news announcement
in the Vilnius Stock Exchange, Patell's standardizedluesitests will be applied for this
matter. In table 2 the results &fi; statistics for the event window are presented. Sirdae
not know the variance of the population, just the vemgaof the analyzed sample, | use
student’'st-distribution for the significance checking.

Table 2. Test of information content for the period 2001-20Q#t uania

2001-2005 2005-2007
Eventday  Ewp CWP EWP CWP
-10 0,81 1,93 -0,71 -0,13
-9 -0,69 1,64 5,464 2,32%
-8 2,55% -0,52 4,28 0,17
-7 7,36%* 1,06 -1,78* -2,24%
-6 -1,46 1,83 -0,63 -1,99*
-5 0,53 2,019 2,51% 2 15w
-4 1,09 2,84 -1,66 -1,94*
-3 3,34%% 3 50%x D 35w -0,51
-2 5,58%* -1,20 -4,01%%% 4,017
-1 6,06%* 0,48 2,37% 0,97
0 25,02%%% 27,730 D4 1Q%k 2D BAxex
1 10,13 588+  QQIx 9 GEw
2 6,93%* -0,21 4,08 4,34
3 2,935 2 86% -1,05 1,56
4 6,06%* -0,47 2,65%* 0,36
5 0,75 0,77 -0,02 0,83
6 2,600 4, 37%x 1,12 0,40
7 1,68 3,34%% D Bhwex 1,72
8 5,63 % 2,23« D 3gme 1,56
9 0,27 1,79 4,277 378w
10 -1,02 -1,16 -0,38 0,13

Notes: The table presents the test stat&fidor Lithuania in two periods before merger and afterhnfirst
period it contains 297 events and in the second periodtiios 318 events. See the list of abbreviations for
legends.
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From the table 2 it can be clearly seen that newswamm@mments do contain valuable
information. The abnormal returns are significant lo& &announcement day in both periods,
with Zy; of more than 22 for both market portfolios — the Equdllgighted Portfolio (EWP)
and the Capital Weighted Portfolio (CWP). Furthermdhe, results show that there are
significant price drifts before and after the event.

Before the merger the market significantly fluctuatede¢hrdays before the
announcement day, which is provedzy of more than three for both market portfolios. This
market noise could signal insider trading or market specnfatas knowing the date of news
announcement investors could try to “beat” the market amwdit pirom the outcomes.
However, the speculation period increased even more a#testock exchanges merged, as
the significantZys are observed five days before the news announcenenbatinue till the
event. The size of the significadi; increased even more in the second day before the
announcements, which once again imply possible informagakabes. In order to make
market more transparent and reduce possible informagakades, “Investor calendar” was
introduced in the Vilnius Stock Exchange (VSE), which inferimvestors about the future
meetings of the company, posted results of activitiepocate actions and dividend. Most of
the companies still do not provide exact dates allithe &and investors do not know exactly
the days of announcements, as a consequence an insideg ticadiore likely on the days
before the event. In addition, there were seversgsavhen the insider trading was noticed.
For example, Lithuania's Securities Commission has isgp@asEUR 11000 fine on Finasta
brokerage for insider trading, claiming that the brokeraged private information while
trading Alita stocks in the VSE (Verslo Zinios, 2007).

During the period 2001 - 2005 the significant trading continueadproximately four
days for both EWP and CWP, which indicates a slow audjeust process for the overreaction

on the first day and market inefficiency. Risk advamsestors, who are more confident in
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trading after their knowledge of the company has incokas cause this return drift. On the
other hand, after the news was released the investoesneened about the company and they
started trading the company’s stocks. The market efficishghtly improved after the stock
exchange merger and the adjustment process shortened tays@fter the announcement
days. The improvements could be due the new electroriensys SAXESS - that was set up
after the merger. SAXESS made the trading easier, whgllted in the increased liquidity
and transparency of the market. Secondly, the invesemante more familiar with the listed
companies, which results in more accurate expectatiadmsdlyl; the new stock exchange
owner introduced investor education programs, which incrgesenderstanding of trading
and investing. Fourthly, the media work has improved iemegears, as it became more
efficient or more organized. The news is posted much fdkter it was ten years ago
(NASDAQ OMX, 2008). Finally, Lithuania joined the European dumin 2004, which had a
psychological effect — the confidence in the market gramd that resulted in soaring
investments in many sectors, especially foreign investere more attracted to the Baltic

market.

4.1.2. Market reaction to the “good” and “bad” announce ments

As seen in the graph 3, there are significant abnormatns of almost 1% on the
“good” news announcement day for the period before theendifor significance of the
abnormal returns, see table 9 in the Appendix 2). Howewer,abnormal returns have
significantly decreased after the stock exchange didasion that signifies market efficiency
improvements and implies that it is harder to earn pigfits on VSE. On the other hand, due
to increased transparency and liquidity of the stock matke variation in abnormal return
related to “good” news became less extreme in genem #fe introduction of the new

trading system.
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Graph 3. Average abnormal returns for “good” news for BiMEthuanid
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Before the consolidation of the stock exchanges happesgative significant returns
are observed on the fourth day before the news annountemaddition, Meulbroek (1992)
and Wong (2002) found that it is normal to see some abnaehahs before the earnings
announcement day even in North America, Hong Kong, and Ghstatk markets. The
researchers argue that it is due to insider trading. Henves the returns are negative the
more appealing explanation is that it could be caused bylgpens. It could also be a result
of the risk-averse traders, who try to anticipate tesand start more active trading before
the news is published. For the period 2005 — 2007 positive abnoetoahs are observed
before the event as well, which imply informationkiages and insider trading. These results
could denote that the insider trading, speculations,isik-averse investor trading even
increased in the later period.

Considering the results after the “good” news announcedantalready the first day
after the event the abnormal returns decreased. Howeeresults are not significant. The
correction for the profit taking continues for the nexo days in the period 2001 — 2005 and

for the even longer time span in 2005 — 2007, which implies sdaction to the news.

3 For the significance of the test see Appendix 2.
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Graph 4. Average abnormal returns for “bad” news for BiMEthuanid

4,000 ~
3,000 ~

2,000 -

1,000 4

o,ooof/ﬁ:ﬁvﬁ
g oA\ P/ § °

-1,000 ~

Average Abnormal Returns

-2,000 -

-3,000 -
Event Window

=—2001-2005 2005-2007

As it can be observed from the graph 4, the abnormal sefalow random walk for
both periods before the “bad” news announcement. Furtimerrhefore the stock exchange
merger the abnormal returns’ line reminds random walk amdignificance of the abnormal
returns was much lower, which indicates relativelyhhigeak form market efficiency.
However, the results differ for the period after sheck exchange merger. As it can be seen in
the graph 4, significant negative drift is observed ordtheof the “bad” news announcement
after the stock exchanges merged. Furthermore, the isgntifnegative results continue for
two more days after the news was announced, which iedithat investors react longer and
possibly market inefficiency increased after the stock @xges have consolidated.

From the table 10 (see in Appendix 2) it can be seen thed #re fewer significant
Zgwmpt for “good” news in both periods after the announcemewnt Tlae higher number of the
significant Zwps for the “bad” news could be explained by the assumptian“bad” news
spread at a slower rate than the “good” ones. Furthe;niog whole economy grew during
the analysed period; most of the companies listed ®stibck exchanges possessed growing

revenues and profits. Thus, for the investors it was haodgbsorb negative news and it took

* For the significance of the test see Appendix 2.
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longer time to react. Furthermore, investors reactlieeabefore the “good” news
announcements rather than before “bad” ones. Whilegahly trade before positive news
could be caused by the insider trading, as in the earlesepthey recognise the promising
signs and the growth of the company. They see thatampany is doing well and insiders
want to get an additional bonus for their job. As aseguence, they start trading on the
market, which leads to the additional upgrade of thekstmices. This hypothetical
explanation should work for the sell transactions @downward market (“bad” news) as well,
since insiders have the same access to the informatiotias case. However, the results for
the “good” and “bad” news do not show the same, meanatgtthan be easier for insiders to
trade on “good” news rather than “bad” as they canaséee caught on “bad” news trading
and information leakages, thus they hesitate longer befiee decide to trade before the
“bad” news announcement.

In general, there are less significandvgs for the period before the merger, which

indicates possible market efficiency decrease after 8ie Mecame a part of OMX Group.

4.1.3.  Cross sectional analysis

Graph 5 plots the cumulative abnormal returns for twdfgies — “good” and “bad”
news for the period before the stock market merger.rébelts are consistent with the both
tests above. The outcomes are pretty intuitive and thengpehanges are observed for the
first five dates after the “good” news announcement. Thushe first analysed period the
correction of the overreaction starts just on thahsday, when the decline of CAR is
observed; the downward drift continues until the teddly, when the CAR become almost
equal to zero. In comparison to the period after theyenethe correction for overreaction on
the event day starts already the day after and tHendeontinues till the seventh day (graph

6).
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The positive cumulative abnormal returns are observedtlen “bad” news
announcement day, but the next day fall can be seen in 20015; ®@&h implies slow

investors reaction to “bad” news.

Graph 5. Cumulative abnormal returns for the EWP inuattia (2001-2008)
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Graph 6. Cumulative abnormal returns for EWP in Lithua2@0%-2007)
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Contrary to the period before the merger, the negagiwens are already observed on
the event day for years 2005-2007 (see graph 6). Furtherrhermeffficiency seem to exist

for much longer period — all five days after the announceémehen the CAR line turns

® For the significance of the test see Appendix 2.

® For the significance of the test see Appendix 2.
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upwards and continues till the end of the analysed peribid. cbuld be also related to the
Lithuania’s economic growth in general and that compaimebe period 2005-2007 were
mostly profitable and expanding (for more details see &inleAppendix 1). “Bad” news was
much less anticipated and created longer period of thelatimeuabnormal return’s decline.
After the simulations of possible trading strategiesait be seen that the Lithuanian
market is semi-strong form market inefficient, asshee direction price drifts continues for
the several days after the event. However, the investemrs better anticipating “good” news
after the merger and the event-created surprise wasctedralready the day after the event.
The same could not be said about the “bad” news. Thustargeould earn profits by short
selling stocks on the day of “bad” news announcement dimgsinem till the fifth day, after

the correction for the overreaction starts.

4.2. Market efficiency form in Latvia

4.2.1. Information content of earnings announcement s

Table 3 shows that in Riga’s stock exchange (RSE) inveséact to the news in a
similar fashion as in VSE. During the whole period of 20020087 there are significant
investors’ reactions on the announcement days, whichisigtiat the information content of
news do possess value for the market. HoweverZghealues were substantially larger for
the period after the stock exchange merger, which coulitate that information brings
larger value in the later period.

The possible signs of the information leakages, sellingisafaverse investors, or
speculations are observed starting from the seventtbelfaye the news is posted during the
period of 2001-2004, while the significar,; appears on the fifth day before the
announcement for the period after merger (2004 — 2007). In agdifier OMX merged with
RSE the significantZy; are observed on the second and first days before ¢hes n

announcement that could signify that insider trading beczaser after the stock exchanges
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have merged or that the days of announcement becameplaareed so that investors can

know exactly when the news will be posted. As a rethdty are willing to speculate several

days before the event.

Table 3. Test of information content for the period 2001-20QAiwia

2001-2004 2004-2007
Eventday EwP Ccwp EWP cwp
-10 0,42 -0,75 1,47 7,190
-9 0,99 0,49 1,51 5,07
-8 1,89 1,70+ 2,927 0,74
-7 -2,55%  2,72%* 0,76 0,81
-6 2,48 229"  -0,33 -0,33
-5 -0,71 0,54  -3,17* -2, 20%
-4 0,06  -1,71*  -2,02* 0,02
-3 1,14 0,89 0,55 0,49
-2 -1,71* -1,44 2,13 254%
-1 0,86 -0,97 5,090  531%
0 3,53% 4,080 21,78 23,13
1 1,23 1,19  10,98** 10,04**
2 -2,31% 1,39 4,340 2 g5x
3 7,544 6,68 154 1,83*
4 -0,07 -0,34 0,46 0,08
5 0,75 1,44 2,55%  7,35%
6 6,79%* 547 0,02 1,52
7 5,73 217  -1,33 2,37
8 2,33 2,390  .1,72%  -3,09%
9 1,88  2,20%  -0,72 1,09
10 -0,81 -0,91 0,30 2,44

Notes: The table presents the test statigjicfor Latvia in two periods before merger and after. In fthst
period it contains 83 events and in the second periochtaics 154 events. See the list of abbreviations for

legends.

From the table 3 it can be seen that the differentddollow the post announcement

day in the two analysed periods. Before the stock exchangeolidation, the market

exhibited significant price movements for around nine days #fe news was posted. Just for

the first two days after the event significant movetserf the stock price are detected after

the stock exchange consolidation. Then in a week’s tfgieth day) investors react

significantly to the information once again. Thus, sloperiod of price drift is observed,

which could imply market efficiency increase after therger. However, the results are noisy

and it is hard to make definite conclusions about the mafkeiency development due to the

stock exchange merger.
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4.2.2. Market reaction to the “good” and “bad” announce ments

Like in Lithuania, “good” and “bad” news possesses hugermétion value on the
announcement day in Latvia as well. The significant pasitrift of abnormal returns is
observed on the “good” news announcement day during the gesibds (graph 7). The
higher abnormal returns are seen for the period beferenerger, which could imply that it is
harder to “beat” the market after the stock exchangeyede Furthermore, the difference is
not that big and it could be also influenced by the smsdlerple in the first period.

Graph 7. Average abnormal returns for “good” news for BiVEatvia’
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The results are consistent with those from thelPagtandardized residual test. The
significant Zwup: Statistics and positive abnormal returns are obseiveddy on the fifth day
before the event day, which implies information leakawespeculations. The same trend is
detected for the period after the merger, which is alsulasi to the market reaction in the
VSE. In contrast to the results before the mergberesthe abnormal returns are significantly
negative, they are significantly positive on the fifldy before the event in the second period.
This could be explained that after the merger it isiegato foresee the days of news
announcement in the RSE. Thus, investors try to anteiffeg news and speculate on the

market.

" For the significance of the test see Appendix 3.
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After the event day, the decline of abnormal returnsbeaseen for three days during
the both periods, meaning that market stabilizes and balaheeoverreaction. The slow
stabilization process implies market inefficiency. Thegya of the overreaction and reversal
effect proposes that the “reminding” effect could be algssible. As the Zvp statistics are
significant on the event day for both periods, fromtdst results for the “good” news it is not
possible to conclude that the OMX and Riga’s stock exclsanggger led to the increase of
the market efficiency.

Graph 8. Average abnormal returns for “bad” news for BiVEatvia®
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As it can be seen in the graph 8 investors react td”“baws in a similar way as to
“good” ones. Significant negative abnormal returns arerviesl for both periods on the event
day. The negative abnormal returns are observed orhitdeday before the event as well,
which confirms the hypothesis, generated in the previouggl, of insider trading before
the merger in the Latvian stock market. However, theesdnit cannot be observed in the
period after the stock exchange consolidation, implyingitiratght be harder for insiders to
trade on the negative information after the stock exgbamerger. This could be a result of
stricter regulations by the new owners, more transpamed efficient trading system, and by

the enforced supervision of the Financial and Capital Makenmission of Latvia.

8 For the significance of the test see Appendix 3.
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The negative significant abnormal returns follow tworendays after the “bad” news
announcement. This is a very slow process of fixing therreaction to the “bad” news,
which indicates market inefficiency. If both periods aempared, no improvements
concerning market efficiency can be observed. Howeaking into account that sample size
of the “bad” news is limited, these significant abnafneturns might as well be spurious.

The “good” and “bad” news inspires investors to buy thetiqudar security on the
event day; this could signal that the announcement rertieshs about the certain company,
or the news is better than the market anticipates. Siginificant Zup: Statistics before the
announcement day suggest of possible insider trading, speoslabr that risk-averse
investor selling or buying depending on the context of newsipaited. The overreaction
followed by “good” and “bad” news announcement might imgplsit semi-strong form of

market efficiency might not hold in Latvia during eittpariod.

4.2.3.  Cross sectional analysis

As seen in graph 9 positive significant returns areeMesl on the event day the
correction of the overreaction starts the next dagrahe event. Investors might still get
positive abnormal returns on the next day after the dgoews announcement for the period
before the merge. The decline of CAR’ curve continues fitte second to sixth day after the
“good” news was publish, which implies slow market fixinglad overreaction.

From the graphs 9 and 10 the results show that investmtsmelch faster to the “bad"
news in the period 2004 - 2007. In 2001 - 2004 the CAR curve contmuesline during all
10 days after the news announcement. After the mergesighs of fixing overreaction are
observed already on the second day after the evdwatn) whe positive returns are received,

which implies some stock market’s efficiency improveise
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Graph 9. Cumulative abnormal returns for EWP in Latvia (2001-3004)
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Graph 10. Cumulative abnormal returns for EWP in Latvia (20087)°
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The tests’ results show that investors react to “gawali/s rather faster than “bad”
ones in Latvia during both periods. This might imply thdad” news contains more
unexpected component, according to which the market partisipake time to revalue the
stock price. From these simulations, it can be sbanheven though the opportunities for
earning high profits decreased, there are still many pdgsiiof exploiting market
inefficiencies. Concerning “good” news, investors could bstpcks on the event

announcement day and sell it day after, which would brinfitgrén order to earn money on

® For the significance of the test see Appendix 3.
19 For the significance of the test see Appendix 3.
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the negative news, investors should short sell onvtbatalay and buy back on the fifth day

of event window to gain the maximum profits.

4.3. Market efficiency form in Estonia

4.3.1. Information content of earnings announcement s

The Z . statistics for Estonia shows that country followsni&r trends to its
neighbors — Latvia and Lithuania. As table 4 showsZthas very high on the event day for
equally and capital weighted portfolios during the bothlyamed periods — after and before the
Tallinn Stock Exchange (TSE) became a part of the OMXigrélowever, there are some
differences in the scope and significanc&afbefore and after the announcement day when
comparing the statistics for both periods.

Analyzing the period prior the news announcement, itlmaseen that information
contents starts to become significant already onixhdoar, two days before the event day in
2001 — 2004. After the merger the information content is sagmf already on the eight day
before the news announcement and continues to be athdalys till the event. This implies
possible information leakages, risk-averse investorsngadir speculations in the market.
Like in Riga and Vilnius, the significad:is observed for the first, sixth, and eight days after
the announcement day in the both analyzed periods imidaB well. This could imply that
market participants react rather slowly to the nefvgs. the period after the stock exchange
merger significanZy; are detected even on the last event window day — tehtis could
also be explained by the “reminder” effect that the nmar&members about the company’s
existence. The significant values in the late day {eitgm) of the event window could be

induced by current market news or some not news relatexdgac
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Table 4. Test of information content for the period 2001-20@&A5tonia

Event day 2001-2004 2004-2007
EWP CWP EWP CWP
-10 0,50 -2,36** -2,58* -2 59**
-9 -0,24 -0,78 0,25 -1,00
-8 -0,21 -1,71 2,20%* 2,01*
-7 -1,29 -2,02*%* 0,35 0,54
-6 -2,07**  -3,75%*  10,59%** 2 ,95%*
-5 -0,32 -2,43** 3,21%**  3,66***
-4 -0,43 -1,31 4,86*** -1,24
-3 -0,49 -0,95 1,12 0,05
-2 -2,24**  -3,96*** 3,11%*  2,99%**
-1 2,99%** 1,81* 0,13 -1,17
0 9,42***  6,75%** 7,45%**  8,49%*
1 5,68***  5,88*** 6,21%** 4, 76%**
2 -0,40 -3,09%** -1,23 -1,32
3 -0,84 -2,46** 10,37 0,72
4 2,18** 0,03 2,11* 0,69
5 0,14 -0,75 7,71 1,26
6 -0,58 4,87 12,37 4,63%*
7 -1,60 -2,92%%* 0,45 -0,23
8 -2,18**  -3,23*** 4,43 4,25%**
9 -0,96 -2,92 -0,50 -0,96
10 1,05 0,15 -2,18* -1 ,94**

Notes: The table presents the test statiggidor Estonia in two periods before merger and after. énfirst
period it contains 114 events and in the second period taingn125 events. See the list of abbreviations for
legends.

The findings of the Patell’'s Standardized Abnormal Retest show that the news
possesses information content, since the event dagsveay highZ.:in all the sub-samples
for Estonian stock market. Furthermore, the long pathdafsement to the announcement

indicates semi-strong form stock market inefficiency.

4.3.2.  Market reaction to the “good” and “bad” announce ments

The Boehmer, Musumeci and Poulsen test shows that dti@nl Stock Exchange
follows random walk before and after the announcement idayge both analyzed periods.
As it can be seen in graph 11, “good” news demonstratgs kignificant abnormal earnings
on the event day for both analyzed periods. In compawogperiods it can be observed the

same trends as in the other Baltic countries: the afizbe abnormal returns has decreased
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after the stock exchange merger, which could imply timatinformation was more expected
and possess lower value to the market.

Significant positive returns could be spotted on thé f&hd fourth days before the
announcement for the period 2001-2004, which is also consisignthe findings from the
Patell’'s standardized abnormal return test. The pesgignificant returns observed on the
fifth and third day before the event day for the secpadod. These results imply about
possible information leakages in the Estonian stock markeiddition, OMX agrees that the
main two problems related to the disclosure of the stackange information or companies’
mistakes concerning it on the basis of the ten-yearexme of the Estonian security market

are (NASDAQ OMX, 2008):

. Leakages of information (and the consequential need tacgivenents)
. Delay in informing the market about the decisions, whaffect the stock
price.

In the optimal situation, a company should inform investoradvance about the date
of disclosing any regular information. In addition, ta the above-distinguished problem
Tallinn Stock Exchange introduced “Investor calendar”, whicbu&l increase information
transparency in the stock market.

Negative abnormal returns are seen on the first daytage'good” news was posted,
which could mean that investors overreacted on the elanand the outcomes are fixed by
the negative abnormal returns. The positive significatirns are detected again in a week’s
time after the news was announced, which might signify skeaction of the investors as
well. Otherwise, this could indicate the “reminder’eeff, meaning that investors remember
the company and become more active in trading the raspeecurity after the news was

published.
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Graph 11. Average abnormal returns for “good” news for EWEstonia®

v !
-5 -3 2 0 2 3\4 5 8 10

Event Window

Average Abnormal Returns

= 2001-2004 2004-2007
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Concerning the investor reaction to “bad” news, large megatnormal returns are
noticed on the event day as well. As the resultgraph 12 reveal, the negative returns are
even larger after the stock exchanges have merged, whiddatesl that trading on “bad”

news is easier to win against the market.

Y For the significance of the test see Appendix 4.
12 For the significance of the test see Appendix 4.
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Like for “good” news, after the stock exchange cowsdion significant positive
abnormal returns are observed five days before the annoumicehimgs could lead to the
hypothesis of speculation, as investors attempt to prédtichews and they try to “beat” the
market based on their anticipations. The same trend taemabserved for the sample before
the stock exchange merger. Furthermore, there is nofisani trading before the
announcement. This could indicate that insider tradinthad” news decreased or it might be
also caused by the small sample size of the “bad” nesvepmpanies exhibited huge growth
during the respective period and as a result there wetbatanuch “bad” news.

For the period after the merger the negative returns significant Zwp: Statistics
could be observed till the third day after the “bad” nevas posted (table 18.in Appendix 4).
This indicates the slow reaction of the investors aadkat inefficiency of the investors.

The BMT test indicates that the Estonian market imistrong form market
inefficient. The statistics also shows that possibfermation leakages or speculations might
exist in the market. In addition, the investors slowlgicteto the new information in the

market.

4.3.3.  Cross sectional analysis

From the graphs 13 and 14 it can be seen that investorgacsteto both “good” and
“bad” news in both analysed periods. Analysing the marda@ttion to “good” news, it can
be seen that CAR, despite a small decline on the detaynafter the event, continue to grow
till the sixth day, the similar trends are observetha second period, meaning that investors
react very slowly to the positive news. This also liegpthat investors can buy stocks on the

event day and sells them any time over the event wiradahearn the profits.
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Graph 13. Cumulative abnormal returns for EWP in Est@ti81-20043®
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Graph 14. Cumulative abnormal returns for EWP in Est@ti84-2007)*
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Comparing graph 13 and 14 it can be seen that investors loerer $0 react to the
“bad” news in the period before the merger. The declininge is observed for the whole 10-
day time span in the period 2001-2004, while in the period aften¢hhger such clear trend is
not seen. Furthermore, the correction for the oeetien already starts on the second day
after the news was published. Over time the informatecrame more accessible. Therefore,
when making investment decisions it is better understood. dlbo could imply that market

became more efficient and investors react much féstiad” news or anticipate them better.

13 For the significance of the test see Appendix 4.
14 For the significance of the test see Appendix 4.
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4.4. Comparison of results in Riga, Tallinn, and Vilnius Stock
Exchanges

Patell's standardized residual tests reveal that new®uac@ments possess
information content before and after the stock exgbarhave merged in all three Baltic
States. Before the stock exchange consolidéfigrare the highest of more than 22 on the
event day in Vilnius Stock Exchange, while after the mefgemare as high in Riga’s Stock
Exchange as well. This implies that news brings afotaluable information to the Latvian
and Lithuanian stock markets. In general, lafge are common for small regional stock
exchanges; Bartholdy, Olson, and Peare (2006) detected dgrder Copenhagen stock
exchange as well. Furthermore, the results show tmatpossibility of insider trading,
speculations or risk-averse investors trading is also rigtter in the Vilnius and Riga Stock
Exchanges than Tallinn. However, after VSE became & q@a®MX group Zy: slightly

decreased before the announcement day, meaning that lggssibinsider trading also

declined. Oppositely, théy; increased before the announcement day in 2004-2007 in Riga’s

Stock exchange, implying that the information leakagesrnecmuch likelier. The Patell's
standardized residual tests also show that the maaketsfected for a long period in all three
Baltic Stock markets. The improvements are seen irRiga Stock Exchange, where the
significantZy; holds till the fifth day down from ninth after the eveWhile the significance
of Zy: increased by one day - to nine days in Lithuanian stock egehand stayed the same
(eight days) in Estonia. The other interesting factdhasZ;sare significant still in a week’s
time (six days) in all Baltic stock exchanges for theose analyzed period, while in 2004
Sponholtz showed that in Denmark it holds maximum up teethrfour days. Wael's (2004)
analysis reveals th&sare significant till the third day in the Euronext PaRarthermore,
even earlier studies by Greene and Watts (1996) observimdnaadiate price adjustment to

news announcements in NYSE and in the NASDAQ stock aexys. The results and
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comparison with other stock markets imply that the infdiona reaches investors
comparatively very slowly and that the market is sigffficient.

Concerning the investors’ reaction to “good” and “bad” nevashemarket exhibits
slightly different trends. Still, high abnormal retuns the event day are observed in all three
countries. Furthermore, the abnormal returns signifigadiecreased after the stock
exchanges’ consolidation, which shows that it is haraevih over the market after the stock
exchange merger. Before the change of ownership of thek stgchanges, possible
information leakages could be observed already oniftie day before the “good” news
announcement in Estonia and Latvia, while in Lithuaniastbgificant Zwp: are observed on
the fourth day before the news is posted. During the @084 — 2007, significantggp: are
observed on the second and fifth days before the “good’ ramnouncement in Estonia,
while the situation did not change in Latvia. In Vilni®ock Exchange the possible
information leakages are observed on the third day msiethe fourth before the event day.
Analysing the results after the event day, they aresistent with the previous test: positive
significant returns in one-week time are observed ithade Baltic States, which once again
indicates that the market efficiency did not improveratithe consolidation took place.

Investors in all three stock markets react differetdlyhe “bad” news. Even though
they possess negative abnormal returns on the event efaye bthe stock exchanges
consolidated in all three markets, the significapiy=Z are observed only in Tallinn Stock
Exchange before the mergers. The insignificagird imply the semi-strong form market
efficiency in the other two — Riga and Vilnius Stock Eanges. On the other hand,
significant Z&up: can be observed in a week’s time in Vilnius, and tli@gs later after the
event in Riga, which could rather indicate slow reactmthe bad news. The small number of
“bad” news could also cause these results. Furthernsagnificant Zyp: can be seen in all

three Baltic States on the event day after the stechanges merged, which shows that news
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do posses information in the most recent period, and tsar&act inefficiently. As for the
period before the announcement day, possible informationgealae observed in all three
markets. Possible insider trading or speculations careée fr the more recent analysed
period as well. In addition, the significangmé: and negative abnormal returns before the
news announcement are observed in all three stock egehamthe later period. In addition,
in global stock exchanges information leakages beforae¢hes announcement are observed
as well. Wong (2002) reckons that insider trading is verghlikn U.S., Hong Kong, and
China’s stock exchanges.

Considering the graphical results for the third tests,réselts are not that much
surprising, since they reconfirm that none of the marketsemi-strong form efficient.
However, Latvian and Lithuanian markets react weakéneadgood” news in the period after
the merger, while Estonian market posses increasing @&Rthe ten-day event window in
the latter period. The same cannot be said about tbBae#o the “bad” news, as Latvian and
Estonian markets possess some developments and theactierras fixed faster. Investors
can receive profits on short selling and earn profitslire@ent window after the news
announcement, meaning that one borrows certain compaogkssirom a broker and sells
them on the market on the event day. The stocksdlater be bought back in five days and
returned to the initial owner to earn highest profita. t@e other hand, the results for Latvia
and Estonia should be cautiously analysed, as the sdonglead” news is rather limited. In
addition, Wael (2004) observed that investors react mugthrféo the “bad” news rather than
“good” ones in Euronext Paris stock exchange.

To sum up, all three tests show significant abnormarmston the event day in all the
analysed markets for the both periods. The resultsrajsly possible information leakages in
the Baltic States, furthermore, the significancehef possible insider trading even increased

after the OMX acquired the Baltic stock exchanges.
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5. Conclusions

Using data set of the corporate news announcementsltic Beock Exchanges for
2001 - 2007, this study investigated whether the changes in thestngnstructure of the
analysed stock exchanges affected market efficiency byiexenthe behaviour of abnormal
returns. It also determined the market efficiency forrd ahether the investors can make
profitable trading strategies by addressing the differeme®nsitivity of the stock prices to
“good” and “bad” news events.

In Riga, Tallinn, and Vilnius Stock Exchanges Patelltanflardized Residual test
indicates that news announcements have information mofde both analysed periods,
implying that there are relevant new information broughhe market. Furthermore, the tests
indicated that the Baltic stock market stayed inefficievith respect to the news
announcements even after the consolidation took placeshdreest reaction time is observed
of five days in Latvia, indicating that the market i®vglto react to new information.
Furthermore, the test implies possible information lgaka speculations or risk-averse
investors selling before the news announcement in dysathstock markets. The significant
Z; are observed for a week or even more after the eremd@uncement in Riga, Tallinn, and
Vilnius Stock Exchanges.

The results received from the Patell's StandardizeddRalstest are consistent with
the second - Boehmer, Musumeci and Poulsen (BMP) téke latter analyses show that
markets possess significant abnormal returns beforartheuncement day in all three stock
exchanges. Significant positive average abnormal returner ahe “good” news
announcements are observed in all three markets fdyotieperiods. However, the positive
abnormal returns decreased after the merger, which auditchte that it is harder to get “big”
profits after the merger. In addition, the possible pasiiverage abnormal returns can be

received even in a week’s time in the Riga and Tallinn)eshey are negative in Vilnius.
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The analyses of the event window related to the negasews imply possible information
leakages in all three markets as well. Furthermore, rsults signal possible market
efficiency improvements in Estonia, as insignificapii£on the event day are observed after
the merger.

By simulating simple strategies | show that semirergg market efficiency form does
not hold in all three countries for both periods, sihég possible to earn abnormal returns by
investing on event day, and selling some days later ievéet window. Thus investors, have
a lot of opportunities to exploit market inefficiencies aatn profits. However, the results
implies that the scope of possible profits decreased tmealmarkets, with one exception —
the Lithuanian stock market seems to provide more opportufatiesving the “bad” news
announcement after the merge

In general, the outcomes from all the three testsyghat there are no strong changes
in the stock market efficiency form of in the Bal8tock Exchanges due to the consolidation.
All three countries seem to respond to the news smalar way; still there are some small
differences in the speed of investors’ reaction to thevsnor the scope of the tests’
significance. The results are noisy, so it is harchéke definite conclusions on them. There
are some other issues that should be taken into acatilatconsidering the results. Firstly,
there were cases when the results were posted in stleces earlier than in the stock
exchange despite the legal restrictions. Secondlysahgle size for Latvia, and for the bad
news in all three countries is very limited, meaning t@antral Limit Theorem Statistics
might be miss-specified. Thirdly, my assumption aboat“good” and “bad” news might be
not hundred percent correct, as the Baltic marketsbeamssociated with high risk and
possible high returns. Fourthly, | assumed that single imiagsket model is correct for my
analysis, which could be not always true. The methopl@yed in this paper is only one of

many ways to examine market’s efficiency. Fifthly, ev&nties are considered the preferred
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method for the analysis of the event impact on tbeksinarkets. However, the method could
capture the abnormal returns by other external eventsopsdty defined as noise. As a
consequence the research might not capture the effdtie event it intends. This likely
problem is limited by the inclusion of a large numbeewénts and the shorter event windows
period. This research is only one step forward to study thewchanges of ownership in the
Baltic States affect markets.

Considering the present market efficiency form and ptessiading strategies, one
should take into account that Baltic stock exchangesatevery liquid and therefore the
prices may move 10% or even more within a day. Furtherntbee liquidity squeeze is
observed since the end of 2007. Even though this period k&t into my analysis, the
stock market is facing serious problems and the markeiegitig is decreasing even more.
Thus the simulation strategies might not be applietieptesent, as the abnormal trading is
observed. In addition, all investors who wish to inveghe Baltic market should follow the
countries’ macro economic situation. Since the Balbtates are considerably small
economies, the macroeconomic situation can chang&lguehich affects the companies
listed on local exchanges and influences their sharesoria 2008 all three economies are
facing economic recession and that could be observed isttiolk market as well. In
particular, the overheated Latvian and Estonian eca®arie decelerating markedly, which
is caused mainly by the high inflation and weak lendingtjpes

There are a few issues | would like to address for éuntésearch of this topic. Firstly,
Autoregressive Conditional Heteroskedastic model fa(diiRCH) has not been discussed in
the study. Generalized Autoregressive Conditional tet@dastic model (GARCH) and
Exponential Generalized Autoregressive Conditional letexdastic model (EGARCH) has
been recommended by a number of researches as a good foethwarket efficiency testing.

Therefore, | also would like to apply GARCH and EGARCIbithe further testing of the
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market. Another interesting study would be to analysey Hte exchange mergers have
affected stock liquidity both in terms of abnormal retuand trading volumes. It would also
be interesting to study how the transaction cost chaoged time. By doing the above

mentioned extensions, researchers would discover lmatteves for stock exchange mergers

in the Baltic States.
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6. Appendices (1)

Background data on Tallinn’s, Riga’s, and Vilnius’ Stock Exges

6.1. Table 5. OMX ownership in the Baltic Market in 2008

Stock exchange Ownership
Riga Stock Exchange (RSE) 62%
_Latvian Central Depository 100% ownedbyRSE
Tallinn Stock Exchange (TSE) 93%
_EstonianCSD__ . 100%ownedbyTSE
Vilnius Stock Exchange (VSE) 93%

Central Securities Depository of Lithuania 32% owned by QBP6 owned by VSE

Source: NASDAQ OMX Group, 2008
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6.2. Table 6. Baltic Stock Exchanges review (2000-2007H1)

200( 2001 200z 200: 200< 200¢ 200¢ 2007H]1

Tallinn Stock

Exchange

Market capitalization 1915 1704 2386 3117 4706 2961 4578 5229
(MEUR)

Market capitalization of 1363.0 1419.2

free float (MEUR)
Market turnover (MEUR) 348.6 259.0 263.6  494.0 663.0 1938.0 766.0 791.2

Number of companies 21 18 15 15 14 16 16 17
Number of IPOs 3 2 2
Average company size 91.2 94.7 159.1 207.8 336.1 185.1 286.1 307.6
(MEUR)

Median free float (MEUR) 46.4 60.0

Market cap (% of GDP) 314% 246% 30.8% 36.7% 50.2% 26.8%  35.0% 34.0%
Market turnover (% of 18.2% 152% 11.0% 15.8% 14.1% 65.5% 16.7% 15.1%
market cap)

Market turnover (% of 5.7% 3.7% 3.4% 5.8% 7.1% 17.5% 5.9% 5.1%
GDP)

Riga Stock

Exchange

Market capitalization 676 784 682 776 1208 2177 2034 2192
(MEUR)

Market capitalization of 328.7 375.0
free float (MEUR)

Market turnover (MEUR) 243.4 153.6 126.4 125.5 87.2 76.8 87.7 62.6
Number of companies 63 63 62 56 39 45 40 42
Number of IPOs 1

Average company size 10.7 12.4 11.0 13.9 31.0 48.4 50.9 52.2
(MEUR)

Median free float (MEUR) 0.8 0.8
Market cap (% of GDP) 8.0% 8.4% 6.9% 7.8% 10.8% 17.0%  12.6% 11.2%

Market turnover (% of 36.0% 19.6% 185% 16.2% 7.2% 3.5% 4.3% 2.9%
market cap)

Market turnover (% of 2.9% 1.6% 1.3% 1.3% 0.8% 0.6% 0.5% 0.3%
GDP)

Vilnius Stock
Exchange

Market capitalization 1232 964 1392 2862 4753 6937 7728 8697
(MEUR)

Market capitalization of 1159.7 1251.7
free float (MEUR)

Market turnover (MEUR) 119.3 226.5 176.4 165.6  314.0 588.0 1607.0 453.4

Number of companies 47 46 51 43 42 43 42 42
Number of IPOs 1 1
Average company size 26.2 21.0 27.3 66.6 113.2 161.3 184.0 207.1
(MEUR)

Median free float (MEUR) 12.4 14.3
Market cap (% of GDP) 10.0% 7.1% 9.3% 17.4% 26.2% 33.6% 32.5% 32.5%
Market turnover (% of 9.7%  235% 12.7%  5.8% 6.6% 8.5% 20.8% 5.2%
market cap)

Market turnover (% of 1.0% 1.7% 1.2% 1.0% 1.7% 2.9% 6.8% 1.7%
GDP)

Source: NASDAQ OMX Group, 2008
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6.3. Table 7. Investor profile in the Baltic Stock Exchanges
(June 30, 2007)

Investments in Estonian securities (MEUR)

Residents 6 137.6 60.1%
Institutional 52959 51.9%
Households 841.6 8.2%
Non-residents 4 076.4 39.9%
Total 10 214.0

Investments in Latvian securities (MEUR)

Residents 848.9 52.4%
Institutional 624.2 38.6%
Households 224.7 13.9%
Non-residents 770.2 47.6%
Total 1619.1

Investments in Estonian securities (MEUR)

Residents 7 452.1 59.0%
Institutional 6 040.5 47.8%

Households 1411.6 11.2%
Non-residents 5 186.6 41.0%
Total 12 638.7

Source: NASDAQ OMX Group, 2008
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6.4. The Baltic Market offer:

= Easy remote access through pan-Baltic membership
= Efficient cross-border trading and settlement
0 A common trading system
0 A single access point to Baltic local markets (TalliRiga and Vilnius)
o Harmonized market practices and rules
o Delivery-versus-payment (DVP) link between the Baltictarsecurities
depositories
o Free-of-payment (FOP) link between the Baltic cenealsties depositories
= One market information source
o Common securities lists
o Common indexes and harmonized local indexes
o Common market data website —
www.omxgroup.com/nordicexchange/balticmarket
o One market data package for vendors

Source: NASDAQ OMX Group, 2008

6.5. Pan-Baltic settlement link for stock exchange transactions

= An investor with a securities account in Estonia/ Lakviatiania can easily buy and
sell securities in any of the three countries

= An investor interested in buying securities in one of #ighboring countries no
longer needs to open a new account in the country irtiqnes

= Payments are made in local currency (EEK in Estondd, in Latvia, LTL in
Lithuania); the cash-leg in foreign currencies is edttia commercial banks (EUR
and USD)

= One common clearing and settlement time schedule fibic Beock exchanges
transactions. A market specific time schedule remainkdtvian tradable government
bonds

= Stock exchange transactions are settled via cross-boxder

= Cross-border FOP transfers and OTC DVP transacti@awailable to all account
operators and account managers of the Baltic CSDs

Source: NASDAQ OMX Group, 2008
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6.6. Table 8. Summary of events analyzed

“Good” events “Bad” events Total
Estonia (2001-2004) 75 39 114
Latvia (2001-2004) 55 28 83
Lithuania (2001-2005) 183 114 297
Estonia (2004-2007) 96 29 125
Latvia (2004-2007) 103 51 154
Lithuania (2005-2007) 216 102 318
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7. Appendices (2)

Lithuania

Table 9. Results of the Standardized Cross-Sectionafdrehe “good” news

Event day 2001-2005 2005-2007
EWP CwP EWP CwP
4 AR 4 AR y4 AR 4 AR
-10 -0,362 -0,001 -0,942 -0,001 0,059 0,001 0,249 0,001
-9 0,768 0,001 0,043 0,003 -0,189 0,000 0,177 0,001
-8 1,092 0,001 0,869 0,002 -1,059 -0,001 -1,396 -0,002
-7 -0,047 0,001 -1,186 -0,002 -1,527 0,002 -0,478 0,000
-6 -0,587 -0,001 -0,767 -0,001 0,782 -0,002 0,861 0,001
-5 -0,701 -0,002 -1,305 -0,001 0,431 0,002 0,029 0,001
-4 -1,703*  -0,003  -2,409*  -0,002 -0,249 0,000 0,089 0,001
-3 -0,168 -0,003 -1,937 -0,003  2,113* 0,004 1,905* 0,004
-2 0,927 0,001 0,737 0,001 0,446 0,001 0,396 0,000
-1 -0,879 -0,001 -0,697 -0,001 -0,413 0,000 -0,850 -0,001
0 2,487+ 0,009 2,426** 0,010 2,498** 0,006 2,275%* 0,006
1 -0,008 0,001 0,617 0,001 -0,462 -0,002 -0,171 -0,001
2 -0,075 0,000 -0,544 0,001 -0,832 -0,001 -1,836 -0,002
3 0,411 0,001 0,134 0,001 -1,163 -0,001 -0,724 0,000
4 1,589 0,003 1,066 0,003 -0,123 0,001 -0,549 0,000
5 -1,601 -0,003 -1,714* -0,002 -1,478 -0,001 -1,629 -0,001
6 0,393 -0,001 -0,871 0,000 -0,574 -0,001 -1,100 -0,002
7 -0,060 -0,002 -1,001 -0,001 -0,228 -0,001 -0,230 -0,002
8 0,983 0,001 1,470 0,003 0,269 0,000 -0,147 0,000
9 -0,693 -0,001 0,653 0,001 -0,156 0,001 -1,183 -0,001

=Y
o

-0,111 -0,001 -0,212 0,000 -0,229 -0,001 0,425 0,000

Notes: The table presents the test statisiigZ for Lithuania in two periods before merger and after. énfitst
period it contains 183 events and in the second period taingn216 events. See the list of abbreviations for
legends.
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Table 10. Results of the Standardized Cross-Sectiosalfdethe “bad” news

Event day 2001-2005 2005-2007
EWP CcwpP EWP cwpP
z AR z AR z AR z AR
-10 -0,207 0,001 0,966 0,003  -0,028 0,003 0889 0,003
-9 0378 0001  -0,258 0,001 0,548  -0,002 -0,181  -0,002
-8 0,528 0,001 0,314 0,001  -1,028 0000 -0,838 0,000
-7 0470 0,000  -0,234 0,000 0,025 0,001 01179 0,001
-6 0,488 0,001 0,079 0,001  -0,872 -0,001  -0,740  -0,001
-5 -0,797  -0,002  -0,903  -0,002  -0,786  -0,001  -0,436  -0,001
-4 1,165  -0,002  -1,723*  -0,002  2,923%* 0,007 3,005+ 0,007
-3 1,797 0,004 1,061 0,003  -1,163 -0,005 -2,173*  -0,005
-2 2,456* 0,005 0,998 0,003 1,404 0,001 0516 0,001
-1 -0,002 0,000  -0442  -0001  -0,766  -0,004 -1267  -0,004
0 1,147 0,002 0,390 0,002  -2,332% -0,011 -2,622* -0,011
1 -0,989  -0,004  -1,183  -0,002  -2265% -0,010 -2,548*  -0,010
2 -0,905  -0,002  -0,346 0,000  -1,994*  -0,009 -2,600*  -0,009
3 0,629 0,003 1,242 0,004  -0216 -0,003 -0,543  -0,003
4 -0,805  -0,002  -0589  -0001  -1421  -0,003 -1,188  -0,003
5 1,796+ 0,005  1,693* 0005  -0,768 -0,001  -0,506  -0,001
6 -0,726  -0,001  -0,077 0,000 0953 0,002 0,848 0,002
7 0,925 0,003 1,070 0,004 0975 0,002 0655 0,002
8 0,224 0,001 0,972 0,002 0,910 0,001 0,263 0,001
9 0,369 0,000  -0,351 0,001  -0,092 0,000 -0,406 0,000

=Y
o

-0,052 -0,003 -0,796 -0,001 0,132 0,001 0,468 0,001

Notes: The table presents the test statisiigZ for Lithuania in two periods before merger and after. énfitst
period it contains 114 events and in the second period taingn102 events. See the list of abbreviations for
legends.
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Table 11. CAR Test Results for the “good” news in Lithuania

Event day 2001-2005 2005 - 2007
EWP EWP
CAR 4 CAR Y4
1 0,009  8,277** 0,006  4,220***
2 0,010  8,265*** 0,004  3,474%*
3 0,011  8,793*** 0,004 2,077*
4 0,011  8,631*** 0,002 -0,086
5 0,014 10,911 0,003 -0,523
6 0,011  9,831*** 0,002  -3,917*
7 0,009 10,094+ 0,001 -5,486***
8 0,008 10,063*** 0,000 -6,215***
9 0,009 10,775*** -0,001 -5,383***
10 0,008 10,168*** 0,001 -5,919***
11 0,003  7,153*** 0,000 -6,643***

Notes: The table presents the test statisic fér Lithuania in two periods before merger and aftetthkn first
period it contains 183 events and in the second period taingn262 events. See the list of abbreviations for

legends.

Table 12. CAR Test Results for the “bad” news in Lithaani
Event day 2001-2005 2005 - 2007
EWP EWP
CAR z CAR z
1 0,002  3,750** -0,009 -4,000***
2 -0,002  1,824* -0,018 -6,602***
3 -0,004 1,266 -0,024  -8,243***
4 -0,001  1,711*  -0,025 -8,358**
5 -0,003 1,305 -0,029  -9,018***
6 0,002  2,263*  -0,030 -9,372%**
7 0,000 1,888*  -0,028 -8,976***
8 0,003  2,236** -0,025 -8,596***
9 0,004  2,482*  -0,022 -8,276%**
10 0,004  2,279*  -0,021 -8,315***
11 0,001  2,270*  -0,022 -8,274***

Notes: The table presents the test statisic fér Lithuania in two periods before merger and aftetthkn first
period it contains 88 events and in the second periochtaics 102 events. See the list of abbreviations for

legends.

65



CEU eTD Collection

8. Appendices (3)

Latvia

Table 13. Results of the Standardized Cross-Sectiosalfdiethe “good” news

Event day 2001-2004 2004-2007
EWP CwP EWP CwP
4 AR 4 AR y4 AR 4 AR
-10 0,329 0,001 0,336 0,002 0,181 0,001 0,704 0,010
-9 -0,538 -0,004 -0,370 -0,004 0,494 0,001 0,503 -0,003
-8 -0,773 -0,004 -0,727 -0,003 0,489 0,001 -0,405 -0,005
-7 -0,418 -0,002 -0,859 -0,004 0,870 0,001 0,589 0,000
-6 -0,634 -0,001 -1,183 -0,002 -0,877 -0,001 -1,667 0,001
-5 1,730* 0,006 1,615 0,006 -1,443 -0,002 -0,903 0,019
-4 -0,688 -0,002 -0,377 -0,002 -0,129 0,000 -1,188 -0,028
-3 -0,181 -0,001 -0,308 0,000 -0,096 0,001 -0,993 -0,001
-2 0,999 0,004 1,250 0,005 1,286 0,003 -0,107 0,000
-1 0,478 0,002 0,145 0,002 0,293 0,001 -0,405 -0,002
0 1,925* 0,010 1,898* 0,010 3,220** 0,009 2,988 0,009
1 0,295 -0,001 0,258 -0,003 1,132 0,003 0,934 0,003
2 -0,661 -0,002 -0,056 0,001 -1,175 -0,002 -1,044 -0,002
3 0,314 -0,002 0,288 -0,001 -0,199 -0,001 -1,662 -0,003
4 0,733 0,003 0,759 0,003 -0,204 -0,001 -0,664 -0,002
5 0,857 0,002 1,073 0,002 -0,941 -0,002 0,183 0,012
6 -0,546 -0,005 -1,466 -0,007 -0,452 0,000 -0,394 -0,001
7 1,764* 0,008 1,753* 0,008 1,667* 0,003 0,297 -0,011
8 0,662 0,002 0,454 0,000 0,902 0,001 0,839 0,001
9 0,919 0,004 1,484 0,008 -0,489 -0,002 0,077 0,012
10 0,718 0,004 1,277 0,006 -0,383 0,000 -1,281 -0,016

Notes: The table presents the test statisfigZ for Latvia in two periods before merger and after.he first
period it contains 55 events and in the second periochtaics 103 events. See the list of abbreviations for
legends.
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Table 14. Results of the Standardized Cross-Sectiosalfdethe “bad” news

Event day 2001-2005 2005-2007
EWP CwP EWP CwpP
4 AR 4 AR Y4 AR 4 AR
-10 -1,516 -0,006  -2,102**  -0,008 -0,262 -0,001 1,243 0,072
-9 1,318 0,006 1,295 0,004 0,127 0,000 -1,516 -0,043
-8 -0,051 -0,002 -0,726 -0,006 0,809 0,002 -0,886 -0,028
-7 -0,576 -0,001 -0,391 0,000 -0,209 0,000 -1,891 -0,007
-6 -1,518 -0,003 -1,649 -0,002 1,198 0,003 -0,086 0,000
-5 -0,081 -0,001 -0,131 -0,002 -1,260 -0,002 -1,920 -0,003
-4 1,103 0,005 1,106 0,004 0,100 0,001 -1,120 -0,003
-3 -2,938**  -0,022 -2,882*  -0,024 0,567 0,002 -0,713 -0,001
-2 -0,785 -0,002 -1,742 -0,002 -1,134 -0,002 -1,482 -0,003
-1 0,694 0,001 1,587 0,005 1,331 0,005 0,382 0,001
0 -1,345 -0,010 -1,602 -0,011  -2,878** -0,011 -2,665* -0,011
1 -0,611 -0,003 -1,296 -0,008 -1,744* -0,006  -1,901* -0,008
2 0,383 -0,001 -0,376 -0,004 0,661 0,003 0,499 0,002
3 -2,358**  -0,009 -1,769* -0,010 0,543 0,001 0,463 0,001
4 -1,518 -0,004 0,324 -0,001 -1,121 -0,004 -1,433 -0,006
5 1,014 0,002 0,816 -0,003 -0,301 -0,002 -0,754 -0,004
6 -0,078 -0,001 0,128 0,001 0,377 0,002 -0,445 0,000
7 -1,274 -0,005 -1,275 -0,005 -0,021 0,000 0,593 0,001
8 -0,064 -0,003 0,500 -0,002 0,698 0,002 0,121 0,001
9 -1,176 -0,011 -0,890 -0,010 1,019 0,004 0,157 0,001

=Y
o

-0,537 -0,008 -0,665 -0,010 0,006 0,000 -1,617 -0,005

Notes: The table presents the test statisfigZ for Latvia in two periods before merger and after.he first
period it contains 28 events and in the second period thioan51 events. See the list of abbreviations for
legends.
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Table 15. CAR Test Results for the “good” news in Latvia

Event day 2001-2004 2004 - 2007
EWP EWP
CAR 4 CAR Y4
1 0,010 2,538** 0,009  5,895***
2 0,009 2,786+ 0,012 7,162***
3 0,007 2,473* 0,010 6,374**
4 0,005  2,744*+ 0,009  6,297***
5 0,008 3,218 0,008 6,212***
6 0,010 3,460~ 0,006  5,800***
7 0,005 3,201 0,006  5,614***
8 0,013 4,211 0,009  6,194***
9 0,015 4,378 0,011 6,475***
10 0,019 4,635 0,009 6,338***
11 0,023  4,809*** 0,009  6,220***

Notes: The table presents the test statistic fér Latvia in two periods before merger and after. la finst
period it contains 55 events and in the second periochtaics 103 events. See the list of abbreviations for
legends.

Table 16. CAR Test Results for the “bad” news in Latvia

Event day 2001-2004 2004 - 2007
EWP EWP
CAR 4 CAR Y4
1 -0,010 -1,245 -0,011  -4,725***
2 -0,012 -1,608 -0,017  -6,294***
3 -0,014 -1,447 -0,015  -5,789***
4 -0,023  -2,242*  -0,014 -5,375***
5 -0,027  -2,609* -0,018 -5,968***
6 -0,026  -2,134* -0,020 -6,122***
7 -0,027  -2,184* -0,019 -6,007***
8 -0,032 -2,654* -0,019 -6,012***
9 -0,035 -2,676* -0,017 -5,825***
10 -0,047  -3,215*** -0,012 -5,479***
11 -0,055  -3,396** -0,013 -5477**

Notes: The table presents the test statistic fdu Latvia in two periods before merger and after. le finst
period it contains 28 events and in the second period thioan51 events. See the list of abbreviations for
legends.
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9. Appendices (4)

Estonia

Table 17. Results of the Standardized Cross-Sectiosalfdiethe “good” news

Event day 2001-2004 2004-2007
EWP CwP EWP CwP
4 AR 4 AR y4 AR 4 AR
-10 -1,172 -0,004 -0,351 -0,003 -0,821 -0,001 -0,491 0,000
-9 2,162** 0,005 1,953* 0,008 -0,917 -0,002 -0,111 0,001
-8 -2,213*  -0,008 -1,838* -0,006 -3,281*** -0,006 -3,192*** -0,006
-7 0,320 0,002 1,252 0,006 -0,305 -0,001 -0,248 -0,001
-6 0,700 0,002 0,711 0,004 -1,202 -0,002 -0,638 -0,001
-5 2,116** 0,004 0,643 0,003 2,059** 0,003 2,106** 0,004
-4 -1,597 -0,004 -1,625 -0,003 0,063 0,001 0,691 0,004
-3 1,651 0,005 1,175 0,006 1,752* 0,005 2,435** 0,004
-2 2,201* 0,004 -0,101 0,002 -1,559 -0,003 -1,392 -0,003
-1 -1,238 -0,004 -0,828 0,000 0,948 0,002 0,212 0,001
0 2,887*** 0,010 2,369 0,014 2,163** 0,007 2,176** 0,007
1 -1,072 -0,003 -1,468 -0,001 -0,098 0,000 -0,216 -0,001
2 0,545 0,003 0,491 0,004 0,585 0,000 1,053 0,002
3 1,165 0,001 1,130 0,002 -0,182 0,001 -1,250 -0,003
4 -1,192 -0,001 -1,020 0,002 -0,460 -0,003 -0,431 0,000
5 1,928* 0,004 1,391 0,006 1,483 0,004 0,544 0,001
6 -1,219 -0,003 0,764 0,002 0,498 0,002 0,401 0,000
7 -1,025 -0,002 -0,838 0,001 1,689* 0,004 1,924* 0,003
8 -0,140 0,000 -0,520 0,001 0,199 0,000 0,671 0,001
9 -0,513 -0,001 -1,022 0,002 0,383 0,001 0,580 0,002

=Y
o

1,869 0,006 0,012 0,008 -0,522 -0,002 -1,248 -0,003

Notes: The table presents the test statisgigZfor Estonia in two periods before merger and afterhinfirst
period it contains 75 events and in the second period thio@n96 events. See the list of abbreviations for
legends.
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Table 18. Results of the Standardized Cross-Sectiosalfdrethe “bad” news

Event day 2001-2005 2005-2007
EWP CwP EWP CwP
4 AR 4 AR y4 AR 4 AR
-10 1,299 0,005 0,726 0,004 0,917 0,002 0,353 0,001
-9 1,120 0,001 1,591 0,004 0,658 -0,001 2,148 0,004
-8 0,401 0,003 0,568 0,005 0,303 -0,001 0,554 0,002
-7 0,485 0,001 -0,661 0,001 -0,257 -0,002 -0,231 -0,002
-6 -0,949 0,000 -0,741 0,001 0,289 0,016 -0,522 -0,003
-5 2,091* 0,005 2,363** 0,009 -0,800 -0,005 -0,730 -0,001
-4 -1,419 -0,005 -2,077** -0,007 1,242 0,021 2,571 0,010
-3 -0,077 -0,002 -0,686 -0,001 -0,160 -0,006 0,246 -0,003
-2 -1,019 -0,002 -0,291 0,000 -0,395 0,003 -0,395 0,003
-1 0,604 0,003 0,201 0,004 -0,852 -0,006 -0,917 -0,006
0 -1,846* -0,005 -2,131** -0,006 -0,794 -0,007 -0,628 -0,005
1 -0,227 -0,002 -0,281 -0,002 0,682 0,011 1,038 0,013
2 0,907 0,000 0,847 0,001 -0,579 -0,006 -0,524 -0,004
3 0,448 0,000 0,527 0,001 -2,804**  -0,008 -2,870*** -0,006
4 -0,024 0,000 0,645 0,003 -0,295 0,004 -0,532 0,005
5 1,024 0,004 1,085 0,008 -0,369 -0,004 0,512 0,000
6 -0,300 0,000 0,734 0,003 1,675* 0,004 1,789* 0,007
7 -0,663 -0,001 -0,056 0,000 -0,934 0,000 -1,606 -0,004
8 -0,028 0,003 0,482 0,003 -0,376 -0,003 -0,356 -0,002
9 0,415 0,001 -0,699 0,000 -0,455 0,003 -0,340 0,003
10 -0,094 0,001 -0,628 -0,002 0,865 0,004 0,470 0,002

Notes: The table presents the test statistigZfor Estonia in two periods before merger and afterhinfirst
period it contains 39 events and in the second period thioan29 events. See the list of abbreviations for
legends.
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Table 19. CAR Test Results for the “good” news in Estonia

Event day 2001-2004 2004 - 2007
EWP EWP
CAR 4 CAR Y4
1 0,010 4,512+ 0,007 2,817***
2 0,008  3,595** 0,007  2,739***
3 0,010 3,887+ 0,007  3,010***
4 0,011 4,381 0,008  2,882***
5 0,010 3,728 0,005  2,675***
6 0,014 4,493+ 0,009  3,522***
7 0,011 4,032 0,011  3,781***
8 0,009  3,702** 0,014  4,405***
9 0,009  3,660*** 0,015 4,478%*
10 0,008  3,492** 0,016  4,593***
11 0,014 4,221 0,014  4,450***

Notes: The table presents the test statistic fdr Estonia in two periods before merger and after. Infitise
period it contains 75 events and in the second period thio@n96 events. See the list of abbreviations for
legends.

Table 20. CAR Test Results for the “bad” news in Estonia

Event day 2001-2004 2004 - 2007
EWP EWP
CAR z CAR z
1 -0,005  -2,065* -0,007  -1,161
2 -0,007 -2,305* 0,003  -0,318
3 -0,007  -1,765*  -0,003  -0,685
4 -0,006 -1,522  -0,011  -2,079*
5 -0,006  -1,532  -0,008  -2,289*
6 0,003  -1,107  -0,012  -2,363*
7 -0,003  -1,204  -0,008  -1,483
8 -0,004  -1,395  -0,007  -1,743*
9 0,001  -1,402  -0,011  -1,864*
10 0,000 -1,311  -0,007  -1,953*
11 0,001  -1,337  -0,003  -1,839*

Notes: The table presents the test statistidatUEstonia in two periods before merger and after. énfitst
period it contains 39 events and in the second period thioan29 events. See the list of abbreviations for
legends.
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