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Abstract

This Master Thesis is focused on under-pricingnitial public offering. We examine the
possibility of signaling by IPO under-pricing onliBd data over the period 2005 — 2010.
Signaling by IPO under-pricing is analyzed usingnaling model. Taking into
consideration the uniqueness of Polish sample,|seeamalyze the signaling by IPO under-
pricing used to the build up the government repoutags market-oriented. Our results
suggest the statistical significant positive effe€tlIPO under-pricing on probability of
seasoned equity issue as well as on size of sehsssige. These findings together with
negative relation between IPO under-pricing anddatyveen IPO and seasoned issue are
consistent with predictions of signaling model. & not find any statistical significant
evidence that the Polish government tries to buddeputation for its privatization policy

over time by under-pricing and selling a high fratat the initial offer.
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Abstrakt

Tato diplomova prace je za&mena na podhodnocovani prvotni emise akcii. Moznou
signalizaci pomoci podhodnocovéani prvotni emiseurk@me na datech z polské burzy v
obdobi 2005 — 2010 s vyuzitim signalniho modelwhlgdem k vyjiménosti polskych dat

se téZz zabyvame signalizovanim pomoci podhodnoégu&otni emise akcii v ifpad
vlady, kterd nize pouzivat signalizovani k budovani reputace. &ffls}y ukazuji statisticky
vyznamné pozitivni efekty podhodnocovéni prvotniserma pravépodobnost opakovani
emise i na jeji velikost. Tyto vysledky jsou koreigtni s pedpovd’mi signalniho modelu.

V souladu se signalnim modelem je i negativni vztakdhodnocovani prvotni emise a
dobou mezi primarni emisi a opakovanou emisi. Neatigkme Zadné statisticky vyznamneé
znamky toho, Ze vlada se snazi vyuzit podhodnoperttni emise a prodeje vysokého

podilu v ramci primarnich emisi jako signalu pralbuani reputace privatizaich politik.

Kli¢ova slova

podhodnoceni prvotni emise, signalni hypotézadsi Evropa, asymetrie informaci,

opakovana emise, privatizace
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IPO under-pricing — evidence from Central Europe

Topic Characteristics:

The under pricing of initial public offering(IPOs) in short run is one of the
financial phenomena in the market for initial pabtifferings of common stock. The
initial under-pricing of the IPO is the different®tween the price obtained by the
shares at the close of the first trading day ardpttice of the offer, adjusting for t
market return in that same period (Adams, Thorntomd Hall (2008)). Thi
phenomenon is supported by large empirical andrétieal literature. First empirica|
evidence about IPO under pricing was for examplstfon (1975). Also the theorigs
explaining the IPO under pricing were developedinime, for Winner’'s curse (Roc
(1986)) or book-building theory (Benveniste andrisipi(1989)).

Many of these papers are about U.S. IPO eta@®n the other hand in my thesi
would like to examine the initial public offeringoim European perspective. The
excellent work about EU IPO market is Gajewski, $5e2(2006). In my thesis | would
like to focus on New member states of EU (10 coestenlarge the EU in 2004
mainly on the Central European countries. | wouké Ito test whether the countrigs
which were mostly post-communism under-price tie@® to attract investors from the
“West”. To test this | use signaling model.

Signaling models try to explain why initipublic offerings of equity are o
average under priced. The signaling models, fotamse presented in Allen arid
Faulhaber (1989), Chemanur (1993) and Welch (1888)be characterize as follows:
(1) the issuers are more informed that the investod (2) the issuers consider the
possibility of future equity issues when they decoih IPO prices (Jegadeesh, Weinstein
and Welch (1993)). Based on theory about signatwegels there can be state the four
simple testable hypotheses proposed in work Jeghd®éeinstein and Welch
(1993) or Tse and Yu (2003).

For testing the signaling model | will demainly the data for volume of 1P
(SEO) and the historical prices. The data will dlected from several differen
sources: (i) the annual reports of individual comps; (ii) websites of stock exchanges
(for instance Budapest Stock Exchange); (iii) aaptfinance website such as yahpo
finance website and (iv) the statistical databasesh as Reuters (because of the
University access).
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Hypotheses:

0] The existence of IPO under-pricing.
(i) Signaling models hypotheses
H1: Firms with more under priced IPOs are more likadyigsue seasoned
equity than firms with less under priced IPOs.

H2: Firms with more under price IPOs are likely to issseasoned equity
more promptly than firms with less under price IPOs

H: Firms with higher IPO under pricing are likely tesue larger amounts
of seasoned equity than firms with lower IPO resurn

H4: The market will react less unfavorably to the anmmments of
seasoned equity issues by firms with higher undeeg IPOs than by
firms with lower IPO under pricing.

Methodology:

Ad (i) For computation of IPO under-pricing | wilke the “classical” initial return that
is defined as logarithmic difference between thstisting equilibrium price
and the final offering price. As the post-listingudibrium price | will choose as
the closing price. The returns would be compute one day and 5 days whigh
is in line with existing literature. The second egarh to measure IPO under-
pricing is adjusted the “classical” initial retuoy market index.

Ad (ii) To verify the hypotheses about signalingdels | formulate simple equations [n
line with existing literature. | estée important coefficients by econometric
methods such as Logit, Probit, TobiOodinary Least Square. Closer

description of hypotheses testing (individual emues) is provided for instance
in paper Tse and Yu (2003) or Jegadeesh, WeinateinVelch (1993).

Outline:

1. Introduction
Review of Existing Literature
3. IPO Under-pricing
(a) Testing IPO Under-pricing
(b) Development of IPO under-pricing over time
4. Signaling model
(a) Methodology
(b) Data description
(c) Discussion of results
5.  Conclusion
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1. Introduction

The decision of going public is one of the most amant events for a company.
Typically, firms go public to raise additional etyuicapital to finance their investment
projects. In addition, there are several indiremtddits for firms that become public. Going
public increases stock liquidity, which is likely teduce the cost of capital and allow the
firms to grow faster. Further, public firms attrambre attention of financial analysts and
fund managers. The broader publicity increasesdnepany’s chances to attract a broader
range of investors or high caliber managers (Ljwgjq(2004)). The higher interest of
potential investors is offset by new obligationswected with going public process. The
companies have to meet the new criteria concerniiigglosure and transparent
requirements. The more stringent disclosure antsparent requirements need not be only
burdening obligations but they can be also beraffor company itself. If the information
asymmetry exist then the fulfilment of more steng disclosure and transparent
requirements can be identify as signal companyightr quality”. Simultaneously with
new obligations the companies are also forcedde few threat in form of accountability
of relatively anonymous group of shareholders. Nshareholders will prefer vote with
their feet (selling of companies shares) insteadootribute to decision-making process in
case of existence of potential problem.

Thus we will be focused on most common processoofggpublic, i.e. initial public
offering (IPO). The initial public offerings haveradvn the attention of academic
researchers and investors. One of the resultssefareh of initial public offerings is the
well-known financial puzzle, IPO under-pricing. Thesitive difference between the first
day closing price and offering price usually callatter-pricing of initial public offering
was firstly appeared in work Ibbotson (1975). Theearch questions have been mostly
related to examining the evidence of IPO underipgiguzzle across different countries
and seeking the possible explanations of this pmenon (e.g. asymmetric information
theories, institutional theories, behavioral thesrand control ownership theory). The brief
excursion into existing literature of IPO underepng is provided in section 2.

The best established theories of IPO under-priceupported by wide range of

academic literature, are the asymmetric informati@mories (Ljunggvist (2004)). The main



assumption is existence of information asymmetrjwben issuers and investors. All
asymmetric information theories of IPO under-priciare based on the prediction that
under-pricing is positively related to the degrdeasymmetric information. Thus if the

asymmetric information uncertainty approached zarthese models, IPO under-pricing
would disappear entirely (Ritter and Welch (2002)).

In this thesis we re-examine one possible explanatif IPO under-pricing puzzle
provided by asymmetric information theory, signgllypothesis. Signaling hypothesis can
be characteristic as afford to leave good tasteviestors” mouths” by IPO under-pricing so
that future issue from the same issuer could bd ablmore attractive price. Thus the
signaling hypothesis examine the relations betweesl of IPO under-pricing and second
public offering (SPO). Following implications areegdicted by signaling hypothesis, the
IPOs that are more under-priced more likely: (§ues a second public offering, (ii) issue a
large portion of shares as SPO, (iii) issue SPCemoickly after IPO date and (iv) expect
less unfavorable market reaction on SPO announdemen

The signaling theory is developed in works WelcB8@) or Allen and Faulhabre
(1989) and in existing literature it is named amaling model. The concept of signaling
model is based on two simple assumptions: (i) emtt of information asymmetry
between issuer and investors (prospective sharets)lénd (ii) the expectation that the
second public offering will be realized in the ftduThe issuers use the IPO under-pricing
as a signal of true quality of company in order remluce the existing information
asymmetry and believe that true quality will beogmized before second public offering.
The cost of this strategy is representing by IP@Qewpricing are compensated in form of
higher offering price and interest of second pubffering. Consistently witirrancis et all
(2008) we will follow the empirical verification dfypotheses of signaling model using the
econometric models (e.g. Logit, Tobit, and Ordinaeast Square (OLS). The hypotheses
of signaling model are presented in section 4.

Our analysis is aimed to polish capital market ibad leader of Central European
market. We decide to pick the Polish capital maretthe representative of Central
European capital markets for several reasons. Birglll, the geographic reason is that
Poland is the most populate country and also thge$t one in the Central and Eastern
European (CEE) region. The second one is thatMhesaw Stock Exchange (WSE) is the



most important stock exchanges in rediofihe position of WSE as a leader of Central
European region can be supported by following fa¢ts the largest number and
capitalization of listed companies in comparisorthwather important Central European
exchanges (Prague Stock Exchange, Budapest Statiafge) (i) the largest companies
from the Central European region are single listedual listed at Warsaw Stock Exchange
(for instanceCEZ, New World Resources, MOL) (iii) the Polish dapimarket as well as
Hungarian capital market is characterized by Igtso called privatized initial public
offerings. A part of privatization process has beealized through the privatized initial
public offering (PIPO). In more detail the Warsato& exchange and its position in
Europe is discussed in Chapter 3.

Hence we find out the Central European region esgmted by Warsaw Stock
Exchange as suitable for the analysis of connettegween the pricing of IPOs and second
public offerings. Information asymmetries betwesauers and prospective shareholders
(investors) are likely to be larger due to more thgclosure requirements and weaker
enforcement. Furthermore, Central European compdagk long histories of operation of
capital market. Herewith the post-communist pastl aesulting transformation of
economics affected the whole economy. This expeeieof Central European capital
market allows us examine the influence of past egpee and make comparison with prior
research of IPOs in Central European region as aglkomparison with studies of IPO
markets from developed countries.

In addition, Central European markets constituten@ue setting where the initial
IPOs in 1990s were made by the state. Prior relsearggests that opportunistic behavior
of companies may be reduced in case the compangidawe making a second public
offering after the IPO because the companies hasentives to build reputation at IPOs to
attract more favorable condition in the subsequ&RO (Welch (1989)). Since IPOs of
privatized companies were made by the same owreerstate, we will examine if the
government considers the reputation building motiVée will use market-oriented
hypothesis for the analysis if government builds reputation over their privatization

program. Market-oriented hypothesis assume thatketariented government uses

! Market capitalization at the end of 2009: Wara@5 157 ),Prague (31 265) , Budapest (20 887) and
Bratislava (3 614) in millions of €. The Figur@resents the market capitalization across the Europ
% The Figure 4 presents market capitalization adtos&urope.



Privatized IPOs under-pricing as one of the sigrials credibility and that level of under-
pricing declines over time as reputation of govezntrincrease. The hypotheses of market-
oriented are formulated in section 4.

This thesis should contribute into under-pricingerfiture with examining the
emerging capital market (Poland) in order to extdahd empirical literature about
asymmetric information theories by study of countvith post-communism past. The
understanding of relation between information aswtnynand initial public offering is
necessary for countries from Central European redighey want to reduce the inherit
information asymmetry from past at such level ianththey will be able to finish the
transformation from emerging to developed capitalrkat. Prompt finishing of capital
market transformation is important for growth ofaldneconomy. We utilize the country’s
specifics as post communism past, privatizatioough IPOs into research of signaling by
IPO under-pricing. First we provide standard redleaf signaling by IPO under-pricing as
signal models when we use the higher expectednr#gton asymmetry associated with
post-communism past and include the privatized IR@gables into model as specific of
Polish market. Second we analyze signaling by IR@et+pricing as tool for building up
the government reputation.

The thesis is structured as follows. In secondptdr we provide a review of
existing literature related to under-pricing puzzteeories of IPO under-pricing and
empirical evidence. Chapter three introduce thesairStock Exchange and established its
position among European Stock Exchanges. Chapterpie@sents the testable hypotheses
of signaling model and market-oriented hypothekisthe fifth chapter we describe the
methodology of measurement of short and long-rurfopmance and methodology of
estimation the signaling model. The descriptiothef examine data is provided in chapter
six. Chapters seven is focused on presentatiompfreeal results of our analysis and in the

chapter eight we make the conclusions.



2. Review of Existing Literature

Following sections provide the summary of IPO ungiecing literature. At the
beginning we present the most common theoreticalaeations of IPO under-pricing
phenomena and describe one of them, signaling modeiore details. The second part of
the chapter is oriented on empirical literature dd®O under-pricing puzzle. At the end

we provide brief review of IPO under-pricing litewee aimed to CEE region.
2.1. Theoretical Explanations of IPO Under-Pricing Puzzé

The effect of systematic increase of the offer oran the first day closing price was
documented in early works for instance Logue (19@B)Reilly (1973) and Ibbotson
(1975). Since these pioneer works many economigtsaaademicals have become to pay
attention to phenomena of IPO under-pricing. ThHexree been developed several theories
which try to explain under-pricing puzzle. Consmtavith Ljungqvist (2004) we classify
the theories of IPO under-pricing into four grougsymmetric information theories,
institutional theories, control theories and bebealitheories.

Asymmetric information theories are based on assiompghat between individual
parties of IPO transaction (issuer, underwriter andestor) exist the information
asymmetry which provides the information advantigeone side of a deal. Rock (1986)
provided the explanation of IPO under-pricing knoasmWinner’s curse. The information
asymmetry in Winner’'s curse is caused by the assamphat some investors are better
informed about the true value of the shares inroffethan are investors in general, the
issuing firm, or its underwriter. The informed isters are interested only in attractive
shares. On the other hand the uninformed investdréor shares without exception. This
leads to situation when uninformed investors ghedver-priced shares and only portion
of attractive (under-priced) shares. Then the retdruniformed investors is conditional on
allocation of attractive shares but the return etoly the simple average of return from
under-priced (attractive) shares. In extreme casmwniformed investors receive all over-

priced shares and no one attractive shares théyetibe willing to bid for IPO allocation



as the average return is negative. Rock assumeththprimary market is dependent on the
continued participation of uninformed investorsgdngse the demand of informed investors
is not sufficient to bid for whole offer even irtraictive offerings. Thus the requirement for
the participation of the uninformed investors inOIRllocation is that the conditional
expected returns of uninformed investors are najatiee. Otherwise all IPOs have to be
under-priced in expectation.

Another theory based on asymmetric information alssumes that the investors (or
some of them) are better informed than the otheiggzant of the IPO issuing. The theory
of book building was developed by Benviste and &pi{1989). The book building is
described as process when the under-writers trigngbtain favorable information from
informed investors in order to set offer price BO more accurately. It is obvious that there
iIs no incentive of informed investors to revealitheformation to under-writers without
any compensation. Thus under-writers have to desigh mechanism when for informed
investors the revealing of their information truthy is in line with their best interest. After
collecting investors’ indications of interest, theder-writers reward the investors who bid
aggressively and so reveal favorable informatioth wlisproportionately large allocations
of shares (Ljunggvist (2004)). On the other harelittvestors who bid conservatively are
excluded from the IPO. Sherman and Titman (2000) syp the whole book building
process into following three stepsTHe investment bank first decides which investdlis w
be invited to evaluate and perhaps buy the isseeor®l, investors evaluate the issue and
provide the investment bank with preliminary indicas of their demand for the issue.
Third, the investment bank prices the issue andcates shares to investors, generally
allocating more shares to investors who indicategér levels of demand” They show
that in case when information is costless, thenegitinumber of participating investors is
infinite and under-pricing is equal to zero. Butdase of costly information, the level of
under-pricing is determined by the desire for infation.

The signaling models are one of asymmetric inforomatmodels, where the
information advantage is on issuer’s side. Sigigaiimodels assume existence of two types
of companies (high and low-quality) and two roundisaising the company’s equity (IPO

issue and after some time SPO issue). The highlandquality companies seem to

% Citate from Sherman and Titan (2000) p. 1, NBER&7 There is also the definition of book buildinggess



investors as identical because of information asgtryn The incentives of high and low
quality companies are totally different. Ljungqvi2004)describes the incentive of high-
quality firms in following way:in time of initial public offering high-quality cqmany has
incentive to signal credibly its higher quality amder to raise capital in time of SPO on
more advantageous term®n the other hand the low quality firm’s incesetis to imitate
high-quality firms. The issue price of IPO serveastlae signal of quality in the signaling
models. Another important assumption of signalingdei is that the issuers explicitly
consider the possibility of future offering in deicig of IPO process (Jegadeesh, Weinstein
and Welch (1993)). The threat of detect the “trgeality of firms before the IPO or SPO,
which has positive probability, is sufficient totdethe low quality firms from imitation of
behavior of high-quality ones. If this threat occuhen the low quality firms will not
benefit from pretending the high quality ones whigkostly. The high-quality firms “leave
money on table” in first round of raising their dapbecause they believe that true quality
of firm will be revealed before secondary publideohg. Afterwards they will issue the
SPO in higher price than what it could expect did not signal its quality through its IPO
pricing decision (Jegadeesh, Weinstein and Wel8B3)). The expected benefit at the time
of the SPO outweighs the signaling costs (i.e. l®@er-pricing). The signaling models
were developed in Welch (1989), Allen and Faulhgb®B89) or Chemmanur (1993). The
closer description of individual signaling modedgrovided later in this chapter.

Second group of explanations of IPO under-priciag be denoted as “institutional”
explanations of IPO under-pricing. We mentionede¢hiof them: legal liability, price
stabilization and tax arguments.

Based on strict disclosure rules in the U.S. tbaass and under-writers are exposed
to risk of litigation by investors due to fact thedme information were mis-stated or
omitted from the IPO prospectus. Hughes and Th&k®892) provide the explanation of
IPO under-pricing as issuers under-price the IP@roter to reduce their legal liability.
They also propose a trade-off between the expditigation cost and revenue from IPO.
The most important assumption is that the probgbdf litigation increases in the offer
price, i.e. the more over-priced IPO the higherbpiwlity of future lawsuit. Ljungvist
(2004) notes that the legal liability as IPO ungecing explanation is in some respect the

U.S. specialty. To support this he quotes sevetaliess which conclude that the risk of



being sued is not economically significant in otbeuntries with under-pricing experience,
for instance in case of Germany (Ljunggvist (199f))he U.K. (Jenkinson (1990)).

Further possible explanation of IPO under-priciagproposed by Ruud (1993). He
focused on examining not only mean but also thé&ibligion of initial returns of IPOs.
Rudd figure out thatifistead of forming a symmetric curve centered @vpositive mean,
the distribution of one-day returns is found to peteeply around zero and includes very
few observations in negative tailln the perspective of these new formulations ofeam
and distribution of initial returns of IPOs, theQPunder-pricing is no longer taken as
deliberate. Rather, the reason of IPOs under-yicould be price support or stabilization.
Price support (stabilization) is consistent froangBactions that prevent or slow the decline
in the market price of securities. Then price stzdttion tends to suppress or eliminate
negative (left) tail of the distribution of initiaéturns which implies the fiction of a positive
average price growth. If we take into account tbhppsession of negative tail then the
resulting mean of one day return is close to zero.

Last institutional explanation of IPO under-prigiis not very common. It is called
Tax arguments and is focused on tax benefits. Tdemrpricing may be advantageous
from a tax point of view in specific cases. Ryg¢\ik997) refers to situation in Sweden
before 1990 when the tax on employment income washnhigher than tax on capital
gains. This situation leads to paying to employbgsallocation of appreciated assets
(under-priced shares) instead of salaries. Rygguigported his hypothesis by evidence: (i)
issuers announce in the prospectuses that empl@ayeefavored, (ii) as the response to
situation two regulations were passed and finaillygfter the regulatory changes there was
significantly lower under-pricing. The tax benefafone cannot explain the IPO under-
pricing at all but with respect to Rygqvist worketlsome portion of IPO under-pricing
could be motivated by tax benefits in specific case

Another group of theories is so called controbtlye The decision of company going
public through IPO is closely connected with evahgeparation of ownership and control.
The possible change of ownership and control ikelihwith agency costs and benefits.
Thus we mentioned here two models that try to empllae under-pricing puzzle in the

framework of an agency cost approach.



First one is model proposed by Brennan and Frétf87) that analyze the costs and
benefits of the different contracting parties witkspect to IPO under-pricing. They
distinguish between directors and other (non-disgtpre-IPO shareholders. Directors of
the IPO firm want to reduce the risk of hostile daker that can happen during IPO
process. The under-pricing results in oversubsonptvhich allows issuer to ration to
allocation of shares and to discriminate betweegplieants. The discrimination is usually
against large applicants in order to reduce theviithgial size of new blockholding post-IPO
or prevent the formation of large blocks (Brennad &ranks (1993)). This leads to greater
dispersion which reduces incentives of the new ef@ders to monitor the current
management. In the existing literature this isezhfs reduced monitoring hypothesis.

In the contrary the model developed by Stouglaioth Zechner (1998) suggests that
under-pricing may be used to minimize agency cdsys encouraging monitoring.
Ownership structure affects the efficiency of cogte governance which is closely related
to the intrinsic value of the firm. The importastassumption that only large institutional
investors are capable to monitor the firm. Thusu§tdon and Zechner conclude that
under-pricing and rationing in favor of large shaielers lead to a higher intrinsic value of
the firm which compensates the cost of under-pgicin

Many researchers are doubtful whether informati@ymanetry or institutional
explanation, or control considerations could clatlie IPO under-pricing puzzle. Hence
some turn their attention to behavioral explanaiohlPO under-pricing. Ljunqvist (2004)
characterizes behavioral theories by two assumgti@n the presence of ‘irrational’
investors who bid up the price of IPO shares beyamel value, (ii) that issuers are subject
to behavioral biases and therefore fail to put sues on the underwriting banks to have
under-pricing reduced. We will present the cascaffect and prospect theory as the
examples of behavioral explanations.

Welch (1992) formulated the model of “informatibreascades” which assumes
that information advantage is on investor’s sidéermt all investors are equally informed
and that investors make their investment deciseqquentially. The possibility of making
decision sequentially implies that later investoas adjust their bids according to the bids
of earlier investors, regardless of their own infation. The subsequent investors interpret

the successful initial sales as evidence of faveraiformation of earlier investor. Thus



later investors are encouraged to invest withospeet to their own information. On the
contrary disappointing of initial sales can detdel investors from investing disregarding
their own private information. Thus the early intees can require more under-pricing in
return with respect to the possibility of startingpositive cascade. Welch showed that
“cascades are not necessarily bad for an issuertase of later investors ignore their own
private information and will follow act of previoumvestors then this action is not
information valuable for the other investors. Hetbe issuer's expected wealth can be
larger, because an (uninformed) issuer faces t® ¢ésan informational disadvantage
against early investors when setting his price.

The problem of leaving money on the table (comgsuare allows to make a profit
for informed investors) is explored in paper by gbtan and Ritter (2002). They use a
prospect theory to clarify why the issuers dont geset about leaving money on the table.
The main assumption of prospect theory is thakissoare about the change in their wealth
rather than the level of wealth. In the framewoflpspect theory the issuers will sum the
wealth loss caused by IPO under-pricing with thegydawealth gain on retain shares
considering the positive jump in stock price. Thes pre-IPO shareholder will generate net
rising of his wealth. Loughram and Ritter also otfee possible explanation of IPO under-
pricing puzzle. They view under-pricing as indirettst of issuers. In other words the

under-pricing can be explained as indirect formirmderwriter's compensation.

2.2. Signaling Models — Theoretical Concepts

After the introduction of different theoretical@anation of IPO under-pricing we go
back to signaling models and describe the indiMidoadels in more details. The original
intuition of signaling models could be find in IdBon (1975) as one of the possible reason
for under-pricing IPO. He writes that issuers ungiece because they want tégave a
good taste in investors” mouths” so that futureemwdtings from the same issuer could be
sold at attractive prices” The Ibbotson intuition was elaborated into théoaé concept
where model under-pricing as a signal sent fromenmoformed issuers to less informed

investors.
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For instance Welch (1989) based on this intuitibe; formulated a two period
signaling model in which firms are rational papi@nts with superior information in a
perfectly competitive capital market. There are twpes of risk-neutral individuals (high
and low-quality firms) whose utilities are deperglion the sum of the issuing proceeds
from initial and second public offerings in therfrawork of Welch model. The investors
cannot observe directly the true quality of thenfibut they know the portion of high-
quality firm. Welch also assumed tH&w-quality firm owners must incur imitation costs
to appear to be high-quality firms and that natumnay nevertheless reveal the firm’s true
quality after the IPO but before a seasoned offgtin The high-quality firms have to
signal their true quality to investors and they the=IPO under-pricing as the signal device.
Then the positive probability of revealing the trgeality firm before SPO and the
additional expense in form of under-pricing costs te sufficient to force low-quality
firms to reveal their true quality voluntarily. Thetal costs (imitation and under-pricing)
may be higher than expected gains. Thus Welch gesvthe explanation of IPO under-
pricing through seasoned offering because the fighity firms are compensated for
intentionally low IPO price by a higher price as@asoned offering, when the true quality
of firms is revealed.

Allen and Faulhaber (1989yoposed another signaling model where the issusss
some form of signal in order to reduce informatasymmetry and to illustrate the true
quality of firms. Allen and Faulhaber suppose thatnings performance and dividend
policy of firm after IPO help the market to makeisgon of firm’s quality. They concluded
that market evaluates more favorable such firms dmaler-priced IPO and paid higher
dividends than firms which paid same dividendsddtnot under-priced IPO.

Chemmanur (1993) developed a model with the folgaassumption. There exist
firm insiders with private information about théinm” s prospects and outsiders which can
produce information at a cost about firm’s. Thedess sell equity on both markets (new
issues and secondary market. Chemmangues that high-quality firms are encouraged to
minimize the information asymmetry because of ithweill be reflected in precise valuation
in the secondary market.

“ Cited from Welch I. (1989): Seasoned offeringsitation costs and the underpricing of initial gabl
offerings, page 422
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2.3. Empirical Literature about IPO Under-Pricing Phenomena

After presentation of main theoretical conceptserplanation of IPO puzzle, we
should compare theory with existing evidence. Kirgte mentioned empirical evidence
from the U.S because most of existing empiricarditure is aimed to the U.S market. The
popularity of U.S. market is due to data avail&piéind large number of IPOs each year.

Ritter and Welch (2002provided the IPO survey on the U.S. market dataeyTh
found out that the average first day return forreixeed period 1980 — 2001 on the U.S.
market is equal to 18.8 %. Approximately 70 % oD#Pgenerated the close price of first
day trading higher than offering price. The intéedsperiod is from 1999 to 2000 when the
averages first day return is 65 %. This periodametimes called internet bubble. Ritter
and Welch noted thattle large number of IPOs by young internet firmsl899-2000,
and their almost complete disappearance in 200keawithe issue of what determines
bubbles” They argue that the asymmetric information theoare not capable to explain
such great return as average first day return 65

Michaely and Shaw (1994) examined the IPOs on tig&rharket from 1984 to 1988
and initial day return (first day return) was equal7.27 % for given period. They also
tested the Winner’s curse hypothesis and the Uniter’g reputation hypothesis to explain
the IPOs under-pricing. Michealy and Shaw foundtbatempirical evidences that support
the Winner’'s curse explanation, when the reasoliP@f under-pricing is to make the less
informed investors to go to IPO market. The exahibeS data also support the hypothesis
that larger IPOs and those issued by more reputaiderwriters are less under-priced.
The IPOs U.S. market in period 1990 to 1998 wasnaxad in Loughran and Ritter (2002).
The mean first day return was computed as 14.07 %.

After the presentation empirical evidence from Urarket as the probably the most
active IPO market in the world, by number of compargoing public and by the aggregate
amount of capital raised, we turn our attention ather IPOs markets like Western
European and Asia. The overall survey of Europ&ddsl market is proposed in work by
Gajewski and Gresse (200G)he survey is based on data from European IPOsatsark

from 1995 to 2004 and compares the IPO under-gyiatcross the European countries. The
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mean first day return for all sample is equal to0B2%. The under-pricing varied during

the examined period. In period 1995 — 1997 the nfiesinday return was 15.86 %, during

1998 — 2001 the mean first day return increaset @7.18 %. The mean of first day return
in last period (2002 — 2004) declined back andaswqual to 12.19 %. The higher under-
pricing around 1998 — 2001 is constant with findirng Ritter and Welch (2002), when the

under-pricing on U.S market from 1999 — 2010 wasoaimal higher and equal to 65 %.

If we look at the under-pricing of individual couies, then the mean first day return
for large European economics is as follows: Germ¢@8/93 %), the U.K. (21.27 %),
France (5.36 %) and Italy (10.26 %). If we analitze cross-section of national first day
return we have to take into account the macroecandactors, business cycle and the
introduction mechanism of IPOs. Now if we focusy fostance, on the economics of
Poland, Portugal and Austria, we figure out thatrtiean first day return in Poland is equal
to 19.55 % and for Portugal it is 21.15 % whiclelssed to average first day return of full
sample. On the other hand the under-pricing in Aast only 6.96 %. The European Initial
public offering market is also discussed by Ri{@003) where are noticed the differences
between European and U.S markets.

Reber and Fong (2006) examine the Singapore IPCsgeriod of 1998 — 2000. The
mean of under-pricing of IPOs was 17.98 % for a&giperiod. Reber and Fong test several
possible explanations of IPO under-pricing as Witseurse, under-pricing as the signal
of firm value or under-pricing as the result of qmipal agent conflict and underwriter
certification. The evidences from the examined data as follows: the under-pricing
cannot be explain as the signaling of firm valdeyt found out significant difference
between mean of the over-subscribed and under+slbeddPOs which implies support for
Winner’s curse explanation as need to attract ilfesmed investors to participated in
market. They also conclude that underwriter’'s rapoh is positive but not significantly
related to IPO under-pricing.

Another research focus on Asian country is provibgd/ong and Trigueiros (2010)
which analyze the Hong Kong IPOs over 1995 — 2004ey estimate the important
determinants of IPO under-pricing. The positivatiehship between subscription rate and
under-pricing support the Winner” s curse explamatieveloped by Rock (1986). Based on
negative influence of proxy for reputation of undeters and situation where there is more
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than one underwrite on IPO under-pricing Vong amigueiros conclude that IPO under-
pricing declines with higher reputation and witldéidnal underwriter.

2.4. Signaling Models — Empirical Evidence

Now we focus only on empirical evidence of signglmodels. Firstly we mentioned
works based on the U.S. data. Later we aimed &arelBes considering also the non U.S.
data. Jegadeesh, Weinstein and Welch (1993) tesighaling model at the U.S data in the
period from 1980 to 1986. They find out the postrelationship between degree of under-
pricing and the probability of issuing and sizesefisoned equity offerings. Although their
findings prove statistically significant relatioribey are relatively weak from the economic
perspective. In contrast of basis of signaling nedegadeesh, Weinstein and Welch find
evidence thatissuers do not have to rely on the costly undecipg mechanism to signal
to the market information relevant for future eguigsue®’. They find that an alternative
hypothesis, which they term the “market-feedbackdilyesis”, has a stronger explanatory
power for firms’ subsequent equity issuing actestiThus the support for the signaling
hypothesis as the major determinant of IPO underqy is weak. Michaely and Shaw
(1994) that test the signaling hypothesis formulate works Welch (1989), Allen and
Faulhauber (1989) and Grinblatt and Hwang (1989Ud. data between years 1984 and
1988. Contrary to the signaling models predictitvey find out that the firms with higher
earnings and paying higher dividends are less umdeed and that more under-priced
firms go to the reissue market less often anddssér amount than less under-priced firms.
Hence Michaely and Shaw (199@)ject signaling hypotheses fully. Francis et 2008)
tried to revisit the signaling hypothesis on U.&tad Using the fact proposed by Welch
(1989), i.e. it is not necessary that all issuersvilling to apply the signaling strategy, they
noticed that high quality firms in signaling modedse subject to following important
condition: ‘there is an ongoing need for these firms to raig®d$, thus making it more
likely that they will raise external capital (issequity) in futur&®. Hence if firms want to

® Cited from Jegadeesh N., Weinstein M., Welch993): An empirical investigation of IPO returnsdan
subsequent equity offerings, page 174

® Cited from Francis B., B., Hasan ., Lothian J,, ®un X. (2008): The signaling hypothesis revikite
Evidence from foreign IPOs, page 4
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maximize the benefit flows from signaling modelsgy have to issue equity multiple times.
Francis et al. (2008) suppose that very weak eogbisupport is caused by inability of
researchers to select proper firms. The researsherdd select such firms that use under-
pricing as a signaling device and are willing tglgpthis time-intensive strategy. The
authors test the signaling hypothesis on sampferefgn IPOs from 1985 to 2000. Francis
et al. (2008) found strong support for the sigr@lhypotheses for IPOs of firms from
financially segmented markets.

The analysis of under-pricing of Chinese IPOs éniqul 1995 — 1998 provided by
Yu and Tse (2003) also suggests that signaling thysts does not stand for Chinese IPO
market. On the other har®u and Fleisher (1999) examine the Chinese IPOs maréod
1987 — 1995 and conclude that signaling hypothespain the under-pricing puzzle for
Chinese IPO market well, but the alternative marleddback hypothesis cannot be

completely rejected.

2.5. Empirical literature of IPO under-pricing in CEE re gion

There is a few papers and researches work focusegitioer simple description or
empirical testing of theories of under-pricing irer@ral and Eastern European (CEE)
countries. The main reasons of this situation lmarthe low availability of data from this
region and size of financial markets. Despite alhese facts we can find out the existing
literature aimed to CEE countries, mainly Polandl atungary, either as a part of
international evidence as for instance IPO Europsanvey by Gajewski and Gresse
(2006), examination of privatization IPO in Huangda_evich (1999) or as the evidence
focus on particular countries like for instance Lgnd Zychowicz (2003) or Jelic and
Briston (1999).

Lyn and Zychowicz (2003) provide an analysis of liRGHungary and Poland during
period 1991 - 1998. The analysis suggests thafifdteday under-pricing was 15,12 % in
Hungary and 54,45 % in Poland. Based on the regressmalyses of the determinants of
initial under-pricing they conclude that there is significant relationship between the
degree of under-pricing and origins of public offgr (privatization or public IPOs). The

percentage change in the local market index 1 mpntr to the offering day (MOM) is
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positive and significant for both Hungary and Pdlanhe rest of variables as size of IPO,
return of equity or variables measure the percentafgshares retained by government
(STATE) are insignificant. The mixed results argamted for the percentage of share
owned by managers and employees (INSD). For Poalaadcoefficient is positive and
significant at 5 % level considering the model d&f @ublic offerings, on contrary for
Hungary the variables is insignificant for all sifieation.

The privatization initial public offerings (PIPO)ane part of privatization program in
Poland and Hungary. Thus several studies are fdous@rivatization and under-pricing or
comparing the performance of PIPOs and privateosdBfOs in CEE region. Aussenegg
(2000) proposes evidence that the Polish governmastmarket-oriented in 90°s. Under-
pricing, selling a higher fraction at the initidffer and under-pricing more when selling to
domestic retail investors was the attempt of thesRdGovernment in order to build up
reputation for its privatization policy over tim€he privatization IPOs were under-priced
with a mean of 60% which is about 40 percentagatpabove under-pricing of private
IPOs, but these results are not statistically $icamt at 5 % level. Aussenegg also used a
multivariate cross-sectional analysis to examintemeinants of initial market adjusted
returns in polish capital market in 90"s. Basedresults of multivariate cross-sectional
analysis he reject the hypothesis about pure signafussenegg found out the positive
relation between fraction of the share capital swid IPO under-pricing for public IPOs as
well as PIPOs.

Schindele and Perotti (2002) examined the Hungamnarket in period 1990 — 1998
and found out that degree of under-pricing was @pprately 22 % in this period.
Schindele and Perotti found out the significantewnce that privatization IPOs are under-
priced more than private sales. They also showatdasymmetric information theories do
not explain the situation in IPOs market in Hungaryperiod 1990 - 1998. The under-
pricing phenomenon in this period is strongly retbto the transition state of economy and
the low maturity of the capital market (Schindetel &erotti (2002)). The compensation
was identified as the most important factor of urakécing.

Jelic and Briston (2003) investigate the polish@I&ver period 1991 — 1999 and
provide following findings. They found no significdifferences in market adjusted first

day returns between PIPOs and other IPOs. The wieararket adjusted initial return for
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all polish IPOs is equal to 27,37 %, in case of(dRhe mean is 24,57 % and if we
consider only the public IPOs the mean of markgistdd initial returns is 28.83 %. The
evidence also suggests that Polish government delod®@anage the timing of PIPOs.

The study provided by Jelic and Briston (1989jocused on the Hungarian PIPOs
They compare the mean of market adjusted initialrns for private IPOs (40 %) and
PIPOs (44 %) and conclude that there is no sigmificlifference between initial returns for
Hungarian PIPOs and IPOs. Another important findoriglelic and Briston is that the
returns for PIPOs are predominantly positive andtistcally significant and they
outperform private IPOs in all periods after ligtin

As we can see from review of existing literature #wvidence about validity of
signaling hypothesis is mixed. The examining ofi$tolcapital market could bring new
findings because of the expected higher informatispmmetry than in U.S. or Western
Europe. With respect to Post-communism past ant csintinuing transformation of
economy, we assume higher information asymmetryfaish capital market as emerging
market in compare to developed markets (U.S., Wedtarope). We plan to supplement
existing literature about IPO under-pricing litenst in Central European region by
empirical study of IPO under-pricing using asymreeinformation theory. The papers and
research works focused on CEE region attract théention mostly to individual
determinants of under-pricing or only comparing FHPOs and IPOs performance. There
is no existing literature aimed to CEE region abdesting individual asymmetric
information theory separately only as a part ofssranalysis (for instance Aussenegg
(2000)).
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3. Characteristics of Polish capital market

This part is dedicated to introduction of Polisipital market. We describe the past
development of capital market and settled the jposibf Warsaw stock exchange as a
leader of the CEE region. We also present the casgaof Polish IPO market with others
IPO markets.

3.1. Warsaw Stock Exchange and Polish IPO market

The Warsaw Stock Exchange (WSE) was establishedirsiscompany in 12 April
1991. The WSE continue to the Polish capital matkatitions of Warsaw Mercantile
Exchange which was founded in 1817. The tradingM8E has started in 16 April 1991
when the first five companies were listed WSE. omparison with this modest start
nowadays there are more than 400 companies listedain market of WSE and about 178
companies listed on NewConnect. NewConnect is &eharganized and maintained by
the WSE as an alternative trading system. It wasgded for startups and developing
companies, especially from the sector of new teldgmes. NewConnect was launched on
30 August 2007.

The Figure 1 shows us the dynamic developmentoflrer of listed companies on
main market over the period of modern history ofighocapital market. We can see that
since 2003 there have been also listed foreign eomp in main market of Warsaw Stock
Exchanges. The first foreign company listed in W&is Bank Austria Creditanstalt, which
became the largest company listed on the Exchangern of 2003). At the end of 2010
there are listed 25 foreign companies is listeWBE at the end of 2010. Nearly a half of
the foreign companies are dual listed companie}y §fhé the rest (13) are the single listed

ones.
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Figure 1: Listed companies in Warsaw stock exchange
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The Figure 2 describes the number of newly listed delisted companies in main
market from 1991 to 2010. The debuts activity idiwdual years can indicate the “hot and
cold” period. The “hot” period is identical with glkes in Figure 2. We can identify two “hot
periods” in number of newly listed companies in W&ikst significant increase of listed
companies is in 1997 and 1998 when more then ldpanies were introduced to trading.
Second important increase is dated to year 200hw8iecompanies debut at WSE. The
period between 2001 and 2003 can be noted as pasldd” in Polish IPO market. We can
see that for years 2002 and 2003 in “cold perib@”differences between number of newly

listed and delisted companies are even negative.
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Figure 2: Number of newly listed and delisted compaies over 1991 — 2010 on WSE
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After the presentation of development of numben@ily listed companies in WSE
we focus on other important characteristic, i.e tharket capitalization. The raising of
market capitalization and the development of slodrdomestic and foreign companies on
total capitalization is presented in FigureBased on the Figure 3 we are able to also
identify the important periods in “modern life” &arsaw Stock Exchange. The slightly
decrease of market capitalization in the begin@ha000s as well as the significant impact
of introduction of trading foreign companies. THeaie of foreign companies increases
over time up to 50 % of total market capitalization 2007. In this year the market
capitalization reached the highest value in modestory of WSE. After this record the
market capitalization dramatically fell down duefittancial crisis that occurs at the end of
2007. The share of foreign companies on total mar&gitalization also significantly drop
that can be explain partly by financial crisis b government introduce to trading large
privatized IPOs in years 2008 — 2010 (e.g. enemypanies ENEA, PGE, Tauron or
insurance company PZU).
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Figure 3: Market capitalization of listed companiesin WSE (miIn. of PLN)
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In the next section we look at the position of Védarsstock exchange in CEE/SEE
region as well as comparison of Warsaw Stock Exglawith other European Stock

Exchanges on European IPO market.

3.2. Polish stock exchange versus other European stockamanges

After we presented development of Polish stock @@ markets in modern history
of WSE, we focus on establishing the position of BA@nong the other European Stock
Exchanges. For comparison we include other CEEkstwchanges (i.e. Prague, Budapest,
Bratislava), SEE stock exchanges (for instance Bredt, Ljubljana) as well as Vienna and
Athens Stock Exchanges.

The Figure 4 shows the market capitalization of GieH SEE stock exchanges over
last five years. From the figure we can conclude tWarsaw stock exchange has had the
largest market capitalization from the post-comrammicountries. The sum of market
capitalization of two other important stock exchemge.g. Prague and Budapest Stock
exchange) is still significantly smaller than tharket capitalization of WSE. This supports
the view of WSE as the leading and the most impoitgock exchange in Central Europe.

If we take in also the Vienna Stock exchange armthamges from South Eastern Europe
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(SEE) than we can see that for pre-crisis period0%2— 2007) the highest market
capitalization had the Vienna and the Athens stoahange was second one. On the other
hand in crisis period (2008 — 2010) the Warsaw S&ahange had the highest market
capitalization. The main reason is significantlyttee position in IPOs market in
comparison with other CEE and SEE stock exchangesgedl as the issuing of large IPOs

in crisis period (privatized IPOs).

Figure 4: Market Capitalization in CEE/SEE region over period 2005 — 2010 (in mil. €)
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3.3. Polish IPO market in comparison with Europe IPO market

Now we look at European IPO market and comparashige activity and offering
values across the most important European Stockdbges. The development of number
of newly listed companies as well as the offerirdues of individual European Stock
Exchanges is in Table 1. Based on Table 1 we cdeniify the leaders in IPO market in
pre-crisis period (2005 — 2007) and in crisis p@r{@008 — 2010). In case of pre-crisis

period the leading stock exchanges in sense ofindfealue are as follows: London Stock
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Exchanges, Euronex and Deutsche Borse. The laogkesing value in pre-crisis period
(27 683 min €) was issued in London Stock Exchange2006. The London Stock
Exchange also holds the record of number of nemttpduced companies to trading in one
year. Nearly 100 companies were newly listed ondoonStock Exchange in 2007. For
WSE this year was also the best one in sense obauaf newly listed companies (80).
Now we look closer on crisis period. As we notedwabthe Warsaw Stock Exchange
relatively improved its position in European IPOrk&t during the crisis period. Over the
crisis period WSE be ranked among three stock exggsmwith highest offering value and
largest number of newly listed companies. Warsawksexchange gradually introduced to
trading 68 companies with offering value more tia800 millions €. The primary reason
of such large offering values in crisis years iwatization of several polish companies in
crisis period. For instance: ENEA in 2008 with oiifgy value 546 millions €, PGE Polska
Grupa Energetyczna with 1 407 million of € in 2@f)9Tauron Polska Energia and PZU in
2010 with offering value 1 026 respectively 1 99(lian of €. All these polish companies

was ranked among ten largest IPOs of correspongiag,

" We use the figures from IPO Watch Europe publigheBricewaterhouseCoopers LLP

23



Table 1: Comparison of IPO Market across &rope (in mil. €)

2005 2006 2007 2008 2009 2010

Stock Exchange No. of Offering No.of Offering No.of Offering No.of Offering No.of Offering No.of Offering

IPOs value IPOs value IPOs value IPOs value IPOs value IPOs value
London 41 12521 97 27 683 99 27641 38 7137 9 620 52 9034
Euronext 25 16 168 49 20 805 40 7563 16 2466 6 1907 11 344
Deutsche Borse 19 3515 38 6 278 28 6734 2 324 1 48 10 2297
Borsa Italiana 15 2 400 21 4 330 29 3943 6 129 1 105 2 2099
Swiss Stock Exchange 10 2137 9 1022 10 1975 6 169 4 - 4 163
Luxemburg 18 1459 - - - - 4 18 - - - -
Warsaw Stock Exchange 35 1740 38 1045 80 1980 30 2455 12 1584 26 3770
Oslo Bars 30 1391 14 1293 18 1264 4 2 - - 9 2362
Wiener Burse 7 1162 7 1715 6 1427 - - - - - -
BME (Spanish Exchanges) 1 157 10 2969 12 10 084 1 292 2 1541
Athens Stock Exchange 2 29 2 612 3 479 - - 1 10 - -

Note: IPO by market are shown gross of dual listing and it is the values obtain from main market of individual stock exchanges

Source: PWC IPO WATCH
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4. Hypotheses

Following sections provides the motivation and falation of individual testable
hypotheses. First one we present the testable hgpes of signaling model, further there is

a discussion of testable hypotheses about PrachtROs.
4.1. The hypotheses of signaling model

In this part we present the testable hypothesethefsignaling models. As we
mentioned in review of literature according to theof signaling model the high-quality
firms are motivated to under-price their IPOs, hseathey expect that the market find out
their quality before SPO. Then they will be com@#ed by higher price of seasoned
equity. The testable hypotheses of signaling mdd#bw the work of Jegadeesh,
Weinstein and Welch (1993)

Hi:  Firms with more under-priced IPOs are more likadyigsue seasoned equity than

firms with less under-priced IPOs.

Another implication from signaling model that wepext is that firms with more
under-priced IPOs come back to capital market as s the opportunity are available.
The reason for this is simple. It is a more costlypostpone investment in new project for

firms with more under-priced IPOs. Thus we can aate such hypothesis.
H,:  Firms with more under-priced IPOs are likely toussseasoned equity more

promptly than firms with less under-pri®Os.

Jegadeesh, Weinstein and Welch (1993) announcéeduhder the singling hypothesis the
cost of raising funds at the IPOs are higher fomfs that under price more, so these firms

® This work is basic for empirical testing of signal hypothesis, for instance Tse and Yu (2003)néisaet
al. (2008). They use hypothesis and econometricalats formulated in Jegadeesh, Weinstein and Welch
(1993).
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are more likely to raise a larger proportion of theapital requirements through seasoned

offerings, Thus we can imply another testable hypothesisliowing way.

Hs:  Firms with higher IPO under-pricing are likely tesue larger amounts of seasoned

equity than firms with lower IPO returns.

Last hypothesis follows from the statement abow the firms with higher under-
pricing are more likely to return with seasoned iggissue. It implies that market and

investors are not surprised by or more expect BieDs.

Hs:  The market will react less unfavorably to the ammmments of seasoned equity
issues by firms with higher under-priced IPOs thgrfirms with lower IPO
under-pricing.

Thus we have these four hypotheses that are censisith both market-feedback

and pooling hypotheses (Jegadeesh, Weinstein ahch\{d©93)).

4.2. Hypotheses about Privatized initial public offerings

Consistently with Perotti (1995) we assume the terie of informational
asymmetry between the privatization government tedinvestors. Perotti distinguishes
between two types of governments: (i) market-oadrand (ii) populist government. The
aim of a market-oriented government is to providegtization of state owned companies
seriously and irreversibléThis does not apply to populist governments. Ptization can
only restrain but not eliminate public interferender example to transfer value from
shareholders to other groups by policy changesubhoregulation or taxatioh” Hence
the market-oriented government is able to resdistebution. On the other hand a populist
government cannot resist to public interferenceer@&fore we consider market-oriented
government to be the parallel of the signaling ndadepublic IPOs. The market-oriented
government also tries to build up to reputation iferprivatization policy. The market-

oriented government uses the PIPOs under-pricirth feaction of shares as the signal

° Cited from Aussenegg (2000), p. 72
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because the market doesn’'t know whether the govenhm a market-oriented or populist.
To test whether the government behave market-@demtr populist and examine the
privatize IPOs we formulate the hypotheses in livith existing literature, for instance
(Aussenegg (2000) or Jelic and Briston (2003)).

First hypothesis considers the fact of existencasyimmetric information between
the issuers (government) and investors. Followiregasymmetry information theories we
assume that the uncertainty about the value oflsmat established company is higher
than for relatively large well-known company. Thalue of well-known company should
be better predictable thus it implies that theiahiteturn would be lower in comparison
with initial return of small, not established comgalf we apply the same logic on the

public and privatized IPOs then we can formulate¥ang hypotheses

Hs:  The initial return of PIPOs is a lower than for ayate IPOs

The value of initial public offering of privatizezbmpany tends to be higher than for public
sector. The privatized companies are better knawimvestors due to higher publicity as
the companies control by state than the public @mgs. These facts can lead to lower
information asymmetry than would imply the lowettiad return in comparison with public
sector.

The following part of description of testable hylpetes about PIPOs is related to
behavior of government as a market-oriented. Wagpect to political uncertainty at the
beginning of a privatization program, the governmean be pressure to sell the higher
fraction at the initial offer if it can be viewed @ market-oriented. By selling the higher
fraction at the initial offering the government esgses the willingness of transfer of
ownership from state to public. Another instrumbaowv the government can build up the
reputation is PIPOs under-pricing. The under-pgamll be used as discount for market in
order to the market can absorb a large fractionPBOs sold at the beginning of
privatization. We expect that if the governmentdads as market-oriented the uncertainty

will be decrease as the government builds up pstegion.

He:  The under-pricing of PIPOs is expected to be highethe beginning and

gradually decreases (as well as fraction sold)resreputation builds up.
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The government needs to preserve the reputatiamaerket-oriented for whole time
duration of privatization program for this purposiee long-run performance of Privatized
IPOs are also important. Thus the following hypsetheabout non-negative long-run

abnormal performance for PIPOs can indicate thegowent as the market-oriented.

H7z:  The long-run market-adjusted return of PIPOs is-negative.

The long-run aftermarket performance is not impdrtanly from perspective of
building of government’s reputation but also astth@ how to attract potential investors. If
there is a competition between public IPOs andd®ged IPOs on IPO market then good
long-run performance of PIPOs can attract the itoresfor future government issue.
Therefore the market-oriented government is altgréisted in better long-run performance
in comparison with public IPOs. We will test theplaghesis that the long-run performance

of PIPOs is significantly better than long-run peniance of public IPOs:

Hg:  The PIPOs will outperform the private sector iroad-run.

5. Methodology
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Following part of thesis is dedicated to outline ttasic methodology. We start with
definition of measurement of short and long-rurfgrenance. Last section of this chapter is
focused on introduction the signaling model cordtom as well as definition of main
variables.

5.1. Measures of IPO under-pricing

We can consider several measures of under-priaiogrding which price is set as
the post IPO equilibrium price and which returrch®se as benchmark. For the purpose of
this thesis we will use two types of measure ofarfaticing. One is raw initial retuthand

another is initial return adjusted for market index
5.1.1. Raw Initial return
The raw initial return (U) is measured by the diigce between the closing price on
first day trading (CP) and the issue price (IP)dkd by the issue price (IP). The definition

of initial return is expressed by equation (1):

y=CPIP_CP |
P P

(1)

The initial return U can be considered a measurendér-pricing, assuming that the normal
return under efficiency would be 0 and that theityqisk is equivalent to the market risk

Gajewski and Gresse (2006)he second one measure of under-pricing relaxesethe
assumptions and adjusts returns.

19 we follow the division proposed by Gajewski ande&e (2006).
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5.1.2. Adjusted initial returns by a market index return

Consistently with existing literature the initiadturn adjusted for a market index
return is described as

_CP-IP_MI,-Ml, _CP_MI,

" IP MI, P Mi,

U 2)

,where M} denotes the market index closing price on the frading day and M| the

index closing value the day before. We will use fibsh stock market index (WIG) as the
proxy of market. Considering that the market movetm@re too small to affect the initial
returns significantly, most studies measure IPOewicing with raw returns and select

the closing price at the end of the first day obtgtion as the equilibrium price.
5.2. Long-run Aftermarket performance

Beside the IPO under-pricing (the short-run aftekegaperformance) described in
previous section, the long-run aftermarket perforoeais also useful to analyses the IPO
process. The study of long-run aftermarket perforceas useful at least from two reasons.
First, we can examine the performance of the IP@ long-run and test the hypothesis
about IPO under-performance in long-run. For instarRitter (1991) suggests that in a
long-run the IPOs returns are negative. Second]athg-run aftermarket performance of
privatized IPOs can help the government to appsanarket-oriented. Because the long-
run aftermarket performance has to be non negathather the government tries to build
up the reputation thereby support its privatizapoticy (Aussnegg (2000)).

5.2.1. Raw long-run aftermarket returns

The long-run aftermarket performance is measureduiyand-hold returns. The

buy-and-hold return (BHR) is computed as follows:

BHR, = |j 1+ R)-1 @3)
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where R; is the return of IPQin period t and t = 2 means the second tradinghe
aftermarket’.

Consistently with Aussnegg (2000) the buy-and-tretdirns (BHR) are calculated for the
following time periods: T = 1 week, 2 weeks, 1 yeawyears, 3 years. In the next section
we define buy-and-hold abnormal return (BHAR).

5.2.2. Adjusted long-run aftermarket returns using a market index

If we are interested in measure of abnormal rettinag the crucial part is choose
proper benchmark. The selection of appropriate l@ack is important because it can
significantly affect the aftermarket performanceaswe. We select the market index as a
benchmark. In our case we will use the WIG indexn$istently with raw long-run

aftermarket return, the buy-and hold return ofrtieket index is defined as follows:

T

BHRNIG,LT = IJ @+ R\/IG,i,t)_l (4)

t
where RuaretitiS the return of the market index in period t &rd2 represents the second
trading in the aftermarket. Finally we can calcaléihe buy-and-hold abnormal returns
(BHARS) as the measurement of market adjusted pedioce. The BHARs are computed
as difference between BHRs of the IPO and BHR$efrharket index. The definition of

BHARSs is as follows:

BHAR; = BHR, = BHR + (5)

Another measure pf the market-adjusted performanaealth relatives (WRs) are
used. In accordance with Ritter (1991) the WR @ IPWR; 1) is defined as:

1+BH
WR, = 2

B 1+ BHR\/IG,i,T (6)

" The beginning of measuring of the aftermarketgrenince is the closing price of the first tradiry d
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5.3. Signaling Models

We present in this subsection the methodologywatise for testing the hypothesis
of signaling model. The methodology of signalingdabfollows Jegadeesh, Weinstein and
Welch (1993) and Francis et al (2008). The mostoitgmt independent variable that we
use to test signaling model is IPO under-pricindNDP) defined as a difference between
the first closing price and issue price dividedidggue price. In order to control the market-
feedback hypothesis as alternative to signalingehpdoposed by Jegadeesh, Weinstein
and Welch (1993), we also include the abnormalrnstover two 20 days period after IPO
date as independent variables. Following Jegadé&®@simstein and Welch, we define the
variable AbRetl as the abnormal returns over permeh trading day 1 to trading day 20
after the IPO date. The abnormal returns are etdhas the difference between raw return
(actual return) and beta times market return (etgoeieturn). We use the WIG index as the
market proxy and estimate beta by a market modgéssion fitted over trading day 41 to
140 following the IPO date. The variable AbRet2lgine in same way as AbRet2 expect
that it covers the period from trading day 21 &ding day 40 after the IPO date. In line
with existing empirical literature, we include tmatural logarithm of volume of IPO
(LogIPO) as the control variable. In contrast tgaikeesh, Weinstein and Welch (1993) and
Francis et al (2008) we add additional three inddpat variables with respect to specifics
of Polish capital market (existence of Privatized &ublic IPOs). We include a dummy
variable PIPO that is equal to 1 if company’s origi State Treasure and O otherwise for
potential differences in SEO activities betweenaé and privatized IP&s

To control the different magnitude of volumes objici IPOs and privatized IPOs,
we decide to add a dummy on variable LogIPO (LogRI®hich is equal to actual value
of LogIlPO when it is privatized IPOs and zero otVise. Finally we also include a dummy
variable PDA that is equal to 1 if company’s newrsh are traded as right to shares for
some time after IPO issue instead of immediatelgidd in main market its shares after IPO
date and zero otherwiSe

2 \We used the WSE Factbook 2010 and list of compaigyn to construct PIPO dummy variables.
13 The PDA dummy is based on statistics about IP@dighed in WSE FactBooks.
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After description of definition of main independerdriables used to test signaling
model, we focus on construction of individual maddience we use logit model to test
hypothesiH; that more under price IPO has higher probabilitiseuing seasoned equity.

The model has this structure

p=e (1 6] ™

, Where Ris the probability that théh firm issues seasoned equity andsxthe column

vector of independent variables. The IPO underimgiUNDP) and the unexpected
aftermarket returns in two 20 days periods afteD IAbRet 1 and Abret2) are the
independent variables of primary interest. We aisolude into our model other
independent variables as LogIPO, PIPO, LogPIPO, RbBd year dummy variables to test
potential differences in SPO across years. If HypsisH; is true then we expect a positive

B coefficient of variable UNDP. If market feedbackpbthesis is true then we also expect
positive B coefficients of variables AbRet.

Now we examine the relation between returns aratedtime of the IPO and the
time before a firm returns to the market with asee@d equity offering (testing hypothesis
H,). For the purpose of testing hypothelis we select only SPOs within 3 years of the
IPO date. Thus we follow the regression in Framtisl. (2008) where they apply Tobit
model. The dependant variable is the log of theetibetween the IPO and the SPO
(LogDays). If there is no SPO within three yeaiofeing the IPO, the dependent variable
is equal to the natural logarithm of the maximuniueaof 1095 days (three years). The
independent variables are still same as in previase, there are IPO under-pricing,
abnormal aftermarket returns (Abretl, AbRet2), ratdogarithm of IPO volume, a
dummy PIPO, a dummy on variable LoglPO, a dummy P& dummy variables for

industry or years. Hence the model for testingygfdthesisH, is presented below:

(8)

(LogDay3, = {0’ +xB+y if LHS< Lr(1095)}

Ln(1095) otherwise
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If the S coefficient of IPO under-pricing is negative themplies that there is a negative

relation between LogDays and under-pricing. It nsetirat firms with more under-priced
IPO return to market as soon as opportunity conmes that the hypothesisl, is true.

Market feedback hypothesis is true in case of fheoefficients of variables AbRet is also

negative (Tse and Yu (2003))

The hypothesid; that firms with more under-priced IPO issue largetipn as a
SPO testindpy Tobit model. The dependent variable is definkel the size of the seasoned
equity offering, measured as a fraction of the g2 (SPO/IPO) (Jegadeesh, Weinstein
and Welch (1993)). If there is no SPO issue therdRO date, the dependent variable is
equal to 0. The explanatory variables vector isesamin previous cases. Thus the relation
between the size of SPO and the IPO under-pri¢irggabnormal aftermarket returns and
other explanatory variables, is modeled as follows:

a+x' B+u if RHS> 0,
B+u > } ©)

SPO/ IPQ. =
( 9 {0 otherwise,

For the Tobit regression, we use again the samepamtlent variables as previous. If

hypothesidHs; is true then the3 coefficient of variable UNDP must be again positiAnd
B coefficient of variable AFTRET is a positive ifdlmarket feedback hypothesis holds
(Tse and Yu (2003)).

Finally, we test the hypothesld, The market will react less unfavorably to the
announcements of seasoned equity issues by firtlishigher under-priced IPOs than by
firms with lower IPO under pricing. Now we use tkample regression method, the
Ordinary Least Square, for examine the relationvbeh the stock-price response to the
announcement of seasoned equity offerings and tpra@ng and aftermarket response. As
we say in section dedicated to hypothesis, we éxpatthe market to be less surprised by
SPO announcements by firms that had a more und=repiPO. To test the hypothesis,
we regress the announcement data stock return (AMNIR), define in Francis et al.
(2008) as the abnormal SPO three-day announcersantion, against the independent

variables. The abnormal SPO three-day return (-5, Xalculated as standard abnormal
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return (raw return minus beta times market retudy the market proxy we use WIG index
and the beta is estimated over the (-266, - 1&)yvaf*,

The independent variables include the same vasadein previous cases plus we
add following additional variables: logarithm okthumber of calendar days between IPO
and the SPO announcement data (LogDays), the ltheddize of the SPO (LogSPO), the
size of the SPO in the relation to the size ofIB@ plus SPO (SEOSIZE) and dummy on
variable IPO under-pricing. We include these vdealnto independent variables because
we assume that announcement reaction can be affegteariables around time of IPO as
level of IPO under-pricing, size of IPO volume déeamarket return as well as by variables
considering time between IPO and SPO issue, si&P@ volume or by size of the SPO
divided by total size of IPO and SPO. We add a dyromvariable IPO under-pricing to
control potential differences in relation betwedtOl under-pricing and market reaction
across years. With respect to examine period (202609) we expect that financial crisis
could influence this relation between IPO undecipg and market reaction o
announcement of SPO. Jegadeesh, Weinstein and WE)&3) reason includinghese
additional independent variables in a similar wayaaontrol for possible differences in the
extent to which the market is surprised by the $iR@uncements that are unrelated to the
stock returns around the time of their IPOs. Thaatigns (10) present the model used for

testing the hypothesis.

ANNREACT=a+ X3+, LogDaysy, LogSPRQ,( SEOSIZE (10)

If we think about validity of hypothesisjthat market will react less unfavorably to
the announcements of seasoned equity issues by With higher under-priced IPOs then

the hypothesis is true i coefficient of IPO under-pricing variable (UNDP) positive.

The market feedback hypothesis is true if heoefficients of variables AbRet is positive.

14 We exclude companies that have not at least 10§ dagck return for the estimation period.
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6. Data description and summary statistics

In this chapter we describe the dataset collecmhpresent the descriptive statistics

of our dataset.

6.1. Data and descriptive statistics

Our sample is obtained from two main sources: (iar¥8w stock exchange
website$® and publications and (ii) the Reuters databaseriBoa One. Combination of
both sources give us the possibility to construataset of Polish IPOs that includes not
only public IPOs but also 12 companies privatizedugh IPOs. The database is consist
from companies issued their IPO over period 200809. During this examine period 200
IPOs were issued at the main market in Warsaw Stoxghange. We excluded 13
companies dually-listed on WSE (List of compangemclosed in Appendix as Table 11)
due to possible absence or different level of im@ation asymmetry in comparison with rest
of the sample. Finally we have to take out 17 camigs due to data unavailabifity
Finally our data set consists of 170 IPOs and 49sSHhe data set includes 158 public
IPOs and 12 privatized IPOs.

The descriptive statistics for our sample are preeskin Table 2. We split our dataset
into panels according to owners (Private IPOs wwakzed IPOs) and SPO issue within 3

years'’(SPO issue vs. No SPO issue).

5 There are used the original websitew.gpw.plas well as information website www.gpwinfostrefa.p

6 We decide to exclude all companies that have iptera debutant information available at WSE welepag
A part of excluded companies was transferred frtierreative market as NewConnect or CETO to main
market.

1t s common to proposed these restriction
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Table 2: Descriptive statistics of full sample

Variables Description N Mean  Stand. Dev. Median Min Max
Panel A:  The Private IPOs
Up IPO under-pricing 158  0.174 0.462 0.066  -0.741  4.813
LoglPO  Logarithm of IPO volume 158  17.373 1.359 17.309 11.814 20.781
AbRetl First 20 day abnormal return 158 0.001 0.205 -0.020 -0.355 1.792
AbRetl Second 20 day abnormal return 158 0.012 0.150 -0.007 -0.624 0.521
PDA Dummy for Rights to share 158 0.620 0.487 1 0 1
SPO Dummy for SPO issue 158 0.253 0.436 0 0 1
Panel B: The privatized IPOs
Up IPO under-pricing 12 0.093 0.151 0.084 -0.180  0.326
LoglPO  Logarithm of IPO volume 12 20.132 1.185 19526  18.856  22.510
AbRetl First 20 day abnormal return 12 -0.009 0.128 -0.058 -0.107 0.345
AbRetl Second 20 day abnormal return 12 -0.025 0.053 -0.026 0.111 0.094
PDA Dummy for Rights to share 12 0.417 0.515 0 0 1
SPO Dummy for SPO issue 12 0.417 0.515 0 0 1
Panel C: Seasoned offering
Up IPO under-pricing 28 0378 0.941 0119  -0.167  4.813
LoglPO  Logarithm of IPO volume 28 17.886 1.903 17.431 15425 22510
AbRetl First 20 day abnormal return 28 -0.025 0.187 -0.046 -0.355 0.418
AbRetl Second 20 day abnormal return 28 -0.006 0.199 -0.011 -0.624 0.445
PDA Dummy for Rights to share 28 0.571 0.504 1 0 1
LogSPO  Logarithm of SPO volume 28 17.266 2.493 17.322 4654 22.105
SPO/IPO  SPO size over IPO size 28 1.453 1.784 0.761 0.001 8.101
LogDays Logarithm of time between IPO

and SPO 28 6.127 0.653 6.198 9.010 6.932
PanelD: No Seasoned offering
Up IPO under-pricing 142 0.127 0.245 0.061  -0.741  1.313
LoglPO  Logarithm of IPO volume 142 17.505 1.432 17.405 11.814 21.710
AbRetl First 20 day abnormal return 142 0.006 0.203 -0.021 -0.270 1.792
AbRetl Second 20 day abnormal return 142 0.013 0.134 -0.009  -0.319 0.521
PDA Dummy for Rights to share 142 0.613 0.489 1 0 1

Source: Author’s computations
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Thus we can see that mean value of IPO under-grigrhigher for Private IPOs
(17.4 %) than Privatized IPOs (9.3 %) and also IM@k seasoned offering have higher
mean value of IPO under-pricing (37.8 %) in comgaamito IPOs with no SPO (12.7 %) .
The mean values are significantly influence by gaesoutliers (Inwestcom) with IPO
under-pricing equal to 481 %. With respect to thésturn our attention to median which is
more appropriate statistics for comparison. Theiaredgalue of under-pricing of private
IPOs is equal to 6.6 % which is lower than medigRrovatized IPOs (8.4 %). But we have
to be careful with interpretation because therelstively large difference between number
of observations. Thus if we compare the medianevaf IPOs with and without seasoned
offering, we conclude that median for IPOs withsseeed offering (11.9 %) is higher than
IPOs without issue of SPO (6.1 %).

Now we look at the additional variable as logaritbmPO volume (LoglPO) or a
dummy for rights to share (SPO). We can see tleantban value of LogIPO is larger for
Privatized IPOs (20.132) than Private (17.373.tlénother hand for IPOs with or without
SPOs there is no significant difference. Also thedian value of LogIPO is much higher
for Privatized IPOs than for Private IPOs. If wede simple t-test for mean of public
and privatized IPOs thus we find out that the hlgpsis about no difference in mean
between these two variables is rejected on 5 %fgignt level (the test output is enclosed
in Appendix as Table 17). It seems obvious thalipuffering made by State Treasury has
larger value of offering than public offering. Ifewlook at a dummy SPO and compare
statistics across Private an Privatized IPOs thenfigure out that more than 41 % of
Privatized IPOs issue seasoned offering within &gyehat is more in comparison with 25
% of Private IPOs. But again we have to take intwoant different number of
observations.

After brief interpretation of descriptive stats, Vo®k closer at IPO under-pricing of
our sample that is consisting from 170 compangsdi on WSE over period 2005 — 2009.
Table 3 presents the stats of newly listed comgamezxamining years as well as their
distribution between public IPOs and privatized $P&ross each year. We can see that
mean of first day return over whole period is 16989 The total aggregate proceeds are
equal to 38.23 billions of PLN and the total amowoftmoney leave on the table for

investors is equal to 4.03 billions of PLN. Fortbetcomparison of mean first day return
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we can use the proceeds weighted instead of eqeighted. The proceeds-weighted mean
of first day return is equal to 10.56 % that is éswhan equally-weighted mean but still
significantly non-negative. This implies that in anethe polish IPOs are under-priced
around 10 %. The mean of IPO under-pricing foregponding years are positive except
the year 2008. We can see that our sample condistedsmall number of observation and
the outliers affect the equal weighted mean of fiey return. The level of mean of equal-
weighted first day return for year 2007 is sigrafitly affected by positive outliers
(Inwestcom shows the level of IPO under-pricing 448 On the other hand the negative
level of mean of equally weighted first day retumnyear 2008 is biased by the negative
outlier (IZNS under-pricing -74 %).

Table 3: IPO under-pricing

. Aggregate
Mean First-day return amount
Year N;Jmlz)er money left Aggregzte
of IPOs - roceeds
Equal-weighted Proceeds on the P IPOs PIPOS
weighted table
2005 35 9.28% 13.94% T 098 28 7
2006 35 37.57% 20.24% bicl)ligas bi?lliﬁﬁs 34 1
2007 65 17.03% 8.19% a0 oi0S 64 0
2008 24 -2.10% 0.60% bi(l)lligfls bﬁlliZ?\s 22 2
2009 12 14.51% 13.59% e 099 10 2
Total 170 16.79% 10.56% bi?llig?]s bﬁozngs 158 12

Source: Author’s computations

If we look at proceeds weighted mean of first datyims then for all years is positive
but the value in 2008 is close to zero. The reasahat the value is influence by large
Privatized IPO, more preciously ENEA, that had gate first day return (-1 %) and
ENEA proceed was more than 50 % of total procee@908.
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7. Empirical results

The following sections provides a detailed overviefanresults of signaling model
hypotheses as well as results of hypotheses abiwgtiped IPOs. In line with signaling
model, we are particularly interested in relatitvetween level of IPO under-pricing and
second public offering. In case of privatized IP@s check the possible differences
between pricing public and privatized IPOs as vaslltest the building up reputation by
government to support its privatization policy. \Magpplement the discussion of results
with existing empirical literature.

7.1. Signaling models

This section is dedicated to empirically tests ghdtheses about signaling model (i)
firms with higher under-pricing are more likely igsue SPOs, (ii) a large proportion of
shares as SPO issue, (iii) firms whose IPO is rioder-priced issue SPOs more quickly
after the IPO and (iv) the announcement effecess lunfavorable for firms that under-
priced their IPOs more. Based on our dataset weiggoour analysis (Model 1) on three
different samples: Full Sample, Subsample | ands&uiple 1l. Firstly we analyze Full
Sample that consist of 170 IPOs and 45 SPOs anihsut any restriction

The Subsample | is subset of Full Sample withridgin that SPO must occur
within 3 years after IPO date. So if the lag betwveetial and second public offering is
higher than 1095 days (3 years) then we don’t reizegthe issue as SPO in the Subsample
I. We can look at this subsample as asymmetricusecaot all companies in subsample
were traded at least 3 years after IPO date. lti@mphat some companies don’t exceed 3
years (1095 days) between IPO and SPO issue aratheygally they have still time to
issue SPO and meet restriction (SPO within 3 ye&atshce the Subsample | is consisting
of 170 IPOs and 28 SPOs.

Finally we construct the Subsample Il which mebk&srequirement about SPOs, (i.e.
SPO issue within 3 years after IPO) and all comgmmcluded in subsample were traded
at least 3 years. Thus Subsample Il covers onlpgdérom 2005 to 2007 and there are 134
IPOs and only 18 SPOs. For Subsample 1l we do®tthis variables PIPO and LogPIPO as

independent variables because of low number ofapzed IPOs in this subsample. With
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respect to small number of observation in Full senfb70), we control the sensitivity of
results on outliers of IPO under-pricing. Thus vedirte a variable trim IPO under-pricing
(Trim Up) which is defined as IPO under-pricing (Ust we replace the outliers identify
using the 1 % and 99 9§ percentiles by nearest values. Then we providelavhoalysis
again using this new variable Trim Up instead afatde UP (Models 2).

Before we present the empirical result of individiogpotheses we turn our attention
to correlation matrices of variables used for testof signaling model. The Tables of
correlation are enclosed in Appendix (as Tables 12). In line with Signaling theory we
are interested in correlation of variables of SRfivay (SPO, LogDays, SPO/IPO) and
other variables. Hence we can see that probabili§PO issue (SPO) or a size of SPO as a
fraction of IPO (SPO/IPO) is significantly correddtwith IPO under-pricing (Up). On the
other hand the abnormal market returns (AbRet1Adbilet2) seem to be uncorrelated with
these variables (correlations are not significaliffjerent from zero). For instance, the
correlation of the IPO under-pricing (UP) with alkeawentioned variables for Subsample |
(SPO within 3 years) are as follows: SPO (0.20908PO (0.191). All these correlations
are and significantly different from zero at 5 %de This implies that there exist some
significant relation between SPO issue and IPO mipdeing and that it is reasonable to
test signaling hypotheses on our dataset.

7.1.1. Probability of seasoned equity issued

We test the hypotheses that the probability ofesstiSPO is positively related to
level of IPO under-pricing using the logit modeffided by Eq. (7) in methodology part.
Table 4 presents the logit regression estimatealfaur subsamples. The slope coefficient
on the variable UP or trimmed Up is highly sigraint for all models at least 10 %
significant level and its value varies between %.@68d 2.05. Thus we can conclude the
positive and significant relationship between téeel of under-pricing and probability of
issue of SPO. The after market returns (AbRet1Adriget2) seem no evidence about effect

of after market returns on probability of issue Sb¥8ause of they are insignificant at 5 %

8 The percentiles are presented in Appendix as THhI&Ve choose these levels of percentile witheesp
size of sample.
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significant level for all samples. In line with Jetpesh, Weinstein and Welch (1993) the
after market returns are used as control varialites alternative market feed-back
hypothesis. Based on our results we can rejedilteemative hypotheses that issuers do not
deliberately leave money on the table but rather afiermarket information in their
decision to issue seasoned equity predicted bymtaeket-feedback hypothesis. On the
other hand we cannot reject the signaling hyposhEsithat more under-priced IPO issue
second public offering more likely than less ungeced IPOs.

If we look at variables connected to IPO volumentiive can see that these variables
are insignificant at 5 % significant for all subgales. On the other hand there is difference
between values of slope coefficient which meanetifiect on probability of issue SPO but
we have to take into account the insignificanceafables for models. The negative sign
of slope coefficient of variable PDA can be inteed as proxy for investors’ interest and
could indicate investors” estimate of firm’s qualilf the firm’s shares are traded as right
to share after IPO it can imply the low interesbatbthis shares that can signal the lower
quality of firm from investors point of view. Théfect of PDA variable is negative for all
subsamples but only for Full Samples this effestiggificant (at 10 % significant level). If
we look at effects of variables PIPO and LogPIPQporbability of SPO issue then for a
dummy PIPO the effect is strongly negative and lfogPIPO is positive. Unless both
effects are not statistically significant at 5 %dk To sum it up we can see that the results
are qualitatively same for both specification (Mbleand Model 2) but the analysis using
the trimmed IPO under-pricing indicates the stronuesitive relation between IPO under-
pricing and probability of SPO issue.

Now we evaluate and compare the overall modelseéwh samples proposed here
using the R-squared and chi(2) statics. First oaasore the fit of model and second one
tests the hypothesis about zero value of all stayedficients. Thus if we compare the R-
squared of individual models we can see that bees @re for Subsample | which is so
called asymmetric and contains all IPOs over exanpi@riod but time between SPO and
IPO is restricted to maximum value 1095 days. Talees of Pseudo R-squared statistics is
0.162 (Model 1) and 0.145 (Model 2). The result$esting the hypothesis about presence

of zero of all slope coefficients are for most be tsubsamples we can reject this null
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hypothesis at least 10 % significant level. Theyamtception is Full Sample (Model 2)

where we cannot reject this null hypothesis at 1i@él.

Table 4: Logit Regression of Estimates of the Proltmlity of SPO

This table presents the logit regression estimaitése relation between stock returns at the tirnthe IPO
and the probability of a subsequent second pulftering (SPO) for Polish IPO market in 2005 - 2008e
dependent variable is a dummy variable taking thieesone if a firm issues SPO within three yeargf
IPO, and zero otherwise. The independent variadoedJP or Trim. Up which is the degree of undecipg,
AbRetl and AbRet2 is the abnormal after marketrnstin the two 20-day periods after the IPO. LogliBO
the natural logarithm of the IPO size, PDA is a dwyrvariable and equal to 1 when shares are trasleigla
to shares after IPO date and 0 otherwise, LogP#®dummy on LogIPO and it is equal to LogIPO vatue
company is privatized and 0 otherwise and a dumiR¥Rhat is equal to 1 if company was privatized @n
otherwise. p-values are reported in parenthesedtandymbols *, **, *** denote statistical signiimce at
the 10%, 5%, and 1% levels respectively.

Model 1 Model 2
Full Sample Subsample |  Subsample I Full Sample Subsample |  Subsample II
Constant 0.110 -2.592 3.326 0.115 -2.526 3.707
(0.969) (0.458) (0.441) (0.968) (0.462) (0.393)
up 1.085* 1.573 ** 1.425 ** - - -
(0.057) (0.029) (0.048)
Trim Up - - - 1.294 ** 2.005 ** 1.809 **
(0.044) (0.010) (0.021)
LoglPO 0.004 0.149 -0.259 -0.001 0.136 -0.289
(0.981) (0.445) (0.270) (0.995) (0.475) (0.219)
PIPO -21.814 -22.980 - -21.989 -22.863 -
(0.158) (0.233) (0.156) (0.233)
LogPIPO 1.112 1.123 - 1.122 1.121 -
(0.151) (0.231) (0.148) (0.230)
PDA -0.79 * -0.488 -0.973 -0.737 * -0.395 -0.862
(0.065) (0.369) (0.123) (0.081) (0.459) (0.165)
AbRetl 0.183 -0.932 -1.654 0.123 -1.023 -1.765
(0.829) (0.483) (0.276) (0.884) (0.435) (0.240)
AbRet2 -0.855 -0.747 -0.885 -0.724 -0.432 -0.396
(0.527) (0.646) (0.648) (0.584) (0.787) (0.832)
Year Dummy YES YES YES YES YES YES
N 170 170 134 170 170 134
Prob>chi2 0.060 0.010 0.047 0.102 0.024 0.098
Pseudo R2 0.097 0.162 0.135 0.088 0.145 0.114

Source: Author’s computations
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Finally when we compare our results with other gttilen we can find out the
significant relationship between under-pricing gardbability of SPO issue as well as no
evidence of effect of aftermarket return on thebatulity of SPO issue is consistent with
findings proposed by Francis et al. (2008). Ondter hand they also give the proof about

presence of significant effect of size of IPO oalability of SPO issue.

7.1.2. The size of second public offering

We use the Tobit regression in order to test theothesis that the size of SPO is
positively related to level of IPO under-pricinghdl Tobit model is constructed according
to Eq. (8). The Tobit specification explicitly asses that data are left-censored. The result
of Tobit estimation is presented in Table 5. ThHeatfof under-pricing on size of SPO as a
fraction of IPO is positive and significant at [e&$% level for all samples. We can also see
that if we use the trimmed IPO under-pricing indted IPO under-pricing then the slope
coefficient of trim IPO under-pricing (Trim Up) lagher than normal under-pricing (Up)
for all subsamples. It implies that the effect aflar-pricing is even stronger for Model 2
using trimmed IPO under-pricing. Thus we cannoectejhypothesis kthat firms with
higher IPO under-pricing are likely to issue largarounts of SPO. The slope coefficient of
LoglPO has negative sign for all subsamples bubnmhately for all subsamples this
variable is insignificant at 5 % level. In the oppe the relationship of LogPIPO and
explanatory variable seems to be positive but ffexieis insignificant for our models at 5
% level. The effect of dummy PDA on explanatoryiafles is negative and again can be
interpreted as signal of investors” estimate afi’'irquality. The trading of shares as right
to shares after IPOs signals the insufficient edgeof investors and this effect the decision
of managers about size of SPO in negative way wisi@h line with our expectations. The
effect is negative for all samples (varies betwek®19 and -1.990) but only for Full
Sample and Subsample Il are the effects of variBBIA on size of SPO significant at 10

% significant level. The dummy PIPO again showsrtbgative relationship to SPO size.
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Table 5: Tobit regression Estimates of the fractiorof SPO/IPO

This table presents the Tobit regression analyisteeorelation between stock returns at the timéheflPO
and the size of SPO as a fraction of IPO duringpiiréod from 2005 to 2009. The dependent variablihé
ration of size of SPO to IPO (SPO/IPO).The depehdariable is a dummy variable taking the value tree
firm issues SPO within three years of its IPO, aarb otherwise. The independent variables are URio.
Up which is the degree of under-pricing, AbRetl &tdRet?2 is the abnormal after market returns intite
20-day periods after the IPO. LogIPO is the natloghrithm of the IPO size, PDA is a dummy variabtel
equal to 1 when shares are traded as right to slkadter IPO date and 0 otherwise, LogPIPO is a dyrmm
LoglPO and it is equal to LoglPO value if compasyprivatized and 0 otherwise and a dummy PIPOishat
equal to 1 if company was privatized and 0 otheewgsvalues are reported in parentheses and thieadyrh
** *** denote statistical significance at the 10%%, and 1% levels respectively.

Model 1 Model 2
Full Sample  Subsample|  Subsample Il  Full Sample Subsample |  Subsample I
Constant 3.151 -0.186 8.060 2.738 -0.660 7.984
(0.383) (0.971) (0.444) (0.896) (0.263)
uP 1.120 ** 1.816 *** 1.751 ** - -
(0.015) (0.005) (0.017)
Trim Up - - - 1.936 ** 3.169 *** 3.067 **
(0.013) (0.005) (0.018)
LoglPO -0.207 -0.038 -0.581 -0.195 -0.031 -0.596
(0.301) (0.893) (0.141) (0.323) (0.911) (0.126)
PIPO -20.486 -28.280 - -20.010 -27.201 -
(0.178) (0.213) (0.183) (0.223)
LogPIPO 1.058 1.386 - 1.034 1.335 -
(0.160) (0.211) (0.165) (0.220)
PDA -1.118 ** -1.037 -1.990 * -1.019 * -0.860 -1.796 *
(0.045) (0.204) (0.066) (0.063) (0.278) (0.087)
AbRetl -0.114 -1.479 -2.579 -0.239 -1.509 -2.596
(0.915) (0.399) (0.241) (0.820) (0.365) (0.212)
AbRet2 -1.794 -2.140 -1.250 -1.459 -1.542 -0.391
(0.270) (0.338) (0.667) (0.364) (0.479) (0.890)
Year Dummy YES YES YES YES YES YES
N 170 170 134 170 170 134
Prob>chi2 0.144 0.064 0.041 0.141 0.0724 0.047
Pseudo R2 0.051 0.081 0.091 0.051 0.079 0.088

Source: Author’s computations
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The slope coefficients of PIPO are highly negatfgeound -20) for all subsample but
insignificant for this model at 10 % level. The a@ge effect of a dummy PIPO on size of
SPO is consistent with Perotti (1995) and his nmaokeented government hypotheses. It
assume that the government sold the privatized [&@dsgher stake (give up the control
rights) to increase the credibility of its privattion program. Thus as we can see that the
proportion of SPO volume to IPO volume is largercase of public IPOs than for
Privatized IPOs.

If we are interest in alternative market-feedbaghdthesis then we have to attract
our attention to aftermarket returns (AbRetl andRét2) which are negative but also
insignificant at 10 % significant level for all sptas. For assess of the models we again use
the R-squared and chi2 stats. We can figure otivtbacan reject the null hypothesis about
zero values of slope coefficients for all sampled@% level for Subsamples | and Il. On
the other hand we cannot reject the null hypothéseBull Samples. In case of comparing
the pseudo R-squared we figure out that highesidusdRr-squared is for Subsample I
(SPO within 3 years and companies traded at leagaBs), otherwise R-squared vary
between 0.051 and 0.091 with respect on chosenlsamp

Thus in contrast to findings proposed in the palggradeesh, Weinstein and Welch
(1993)our results indicate that the only statisticallgrsficant variable for decision about
SPO size as a portion of IPO is IPO under-pricipgsitive effect) and the right of share
variable (PDA- negative effect) in case of Full $denor Subsample 1. Except the
positive relationship between IPO under-pricing &8RO size Jegadeesh, Weinstein and
Welch also suggest positive and significant retatiietween SPO size and aftermarket
returns then also between SPO size and naturaitiogeof IPO size.

7.1.3. Time between the IPO and the first SPO

Consistently with Francis et al. (2008) we use Trebit model to analyze the
hypothesis about effect of level of under-pricingtone lag between IPO and SPO. This is
in opposite to Jegadeesh, Weinstein and Welch (11988 use the Ordinary least square as
method to test this. The Tobit regression follows B) presented in Methodology. The

results estimate based on our subsamples for tpettgsis about time between IPO and
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SPO are shown in Table 6. We don’t report the tesfl Full Sample because these results
are same as from Subsample | with respect to nmmedtruction (When the IPOs do not
issue SPOs in three years, LogDays equals theahddgarithm of the maximum value of
1095 days (three years)).

Firstly we can see that the relation of IPO und#&ipg and lag between IPO and SPO
issue is statistically significant at 5 % level &k samples and that the effect of IPO under-
pricing is negative. The negative effect is betwe@i@65 and -1.264 and it is stronger for
trimmed IPO under-pricing (Trim. Up). The negatikgation is in line with signaling
theory, because the hypothesis &sumes that firms that more under-priced issu@ SP
more quickly. In case of Subsample Il the varidPI®A is also significant at 10 % level for
a model and has positive and significant effecthe Variables about size of IPOs and
PIPOs in logarithmic form are insignificant for alibsamples at 5 % level. In comparison
with Francis et al. (2008) the values of slope fiaehts for IPO under-pricing is also
positive and significant for the models. On theeothand the variables focused on size of
volume (LoglPO and LogPIPO) are insignificant &5level in our estimation that is in
contrast with above mentioned study. The positlopes coefficients of aftermarket returns
IS in contrast to findings provided by Francis letah (2008) but the slope coefficient is not
statistically differ from zero at 10 % significaletvel. The strongly positive effect of PIPO
dummy on LogDays is as we excepted. The governmastno incentive to issue SPO
within 3 years because the government can buildejpsitation also by issuing another
privatized IPO. For this purpose the slope coedfitiis positive and the incentive issue
SPO within 3 years is much higher in case of pul©® than privatized IPOs. But this
finding is statistical insignificant.

To evaluate the models we check the pseudo R-sdjuareé chi(2). The pseudo R-
squared is between 0.090 and 0.137 for Subsamg@lddll The null hypothesis about the
zero values of all slope coefficients could be ctépgy at 10 % significant level for all

samples. For the subsample 3 and 6 we cannot thjedtypothesis.
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Table 6: Tobit regression Estimates of the Time bateen IPO and SPO

This table presents the Tobit regression analyisteeorelation between stock returns at the timéheflPO

and the time between the IPO and SPO during theg&om 2005 to 2009. The dependent variable és th
natural logarithm of the time between the IPO dra $PO (LogSPO). When the IPOs do not issue SPOs in
three years, the dependant variable equals theahddgarithm of the maximum value of 1095 daygdth
years). With respect to construction of model, tbsults of Full sample will be identical with Subyae |

and we present them only once as Subsample I. éggessions including the Subsample I, there are 28
uncensored observations and 142 right-censoredna@tsms when the gap is greater than 3 years. The
independent variables are UP or Trim. Up whichhis degree of under-pricing, AbRetl and AbRet2 é th
abnormal after market returns in the two 20-dayquisr after the IPO. LoglPO is the natural logaritbhthe

IPO size, PDA is a dummy variable and equal to #m$hares are traded as right to shares after #Oard

0 otherwise, LogPIPO is a dummy on LoglPO and éqsal to LoglPO value if company is privatized &nd
otherwise and a dummy PIPO that is equal to 1 mmgany was privatized and 0 otherwise. p-values are
reported in parentheses and the symbols *, ** #&note statistical significance at the 10%, 5%, &%
levels respectively.

Model 1 Model 2
Full Sample Subsample | Subsample Il Full Sample Subsample |  Subsample I
Constant - 9.048 *** 6.006 * - 9.138 *** 5.969 *
(0.000) 0.059 (0.000) (0.064)
up - -0.778 *** -0.765 ** - - -
(0.008) 0.021
Trim Up - - - - -1.296 ** -1.264 **
(0.011) (0.032)
LoglPO - -0.135 0.100 - -0.132 0.113
(0.304) 0.564 (0.307) (0.514)
PIPO - 11.347 - - 11.091 -
(0.280) (0.288)
LogPIPO - -0.544 - - -0.534 -
(0.304) (0.294)
PDA - 0.499 0.890 * - 0.434 0.814 *
(0.180) 0.067 (0.235) (0.090)
AbRetl - 0.258 0.580 - 0.281 0.629
(0.74) 0.527 (0.710) (0.485)
AbRet2 - 0.892 1.032 - 0.643 0.666
(0.377) 0.435 (0.519) (0.611)
Year Dummy - YES YES - YES YES
N - 170 134 - 170 134
Prob>chi2 - 0.004 0.071 - 0.006 0.102
Pseudo R2 - 0.137 0.098 - 0.132 0.090

Source: Author’s computations
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7.1.4. Market anticipation of SPOs

Finally we examine the relation between the stodkcep reaction on the
announcement of SPOs and IPO under-pricing. Theabng theory expects that the
market should be less surprised by the announceofesecondary public offering by
companies that more under-priced their IPOs. Estirtg this hypothesis of the signaling
model we used the ordinary least square method.cthstruction of model follows Eq.
(10). Table 7 presents the OLS estimates of theessgpn model. We do not estimate the
model for Subsample Il because of the number obtens with respect to number of
independent variables is low. This can also infagethe overall evaluation of model for
Full Sample and Subsample | and we have to taleaotount if we make conclusions
from estimated results.

With respect to construction of dependent varighiaReact as the three-day abnormal
returns of firms that announce SPOs. The abnorgtal is computed as raw return minus
beta times market return. We use the WIG index asket proxy and and the parameters for
the market model are estimated over the (-266, ifitéjval. To be included in the event study,
issuing firms must have at least 100 days’ stoturns for the estimation period. This data
requirement reduces the number of observations #6nmo 42 in case of Full Sampl€he
estimate of the slope coefficient on the underipgwariable is positive for both models in
case of Subsample | and negative in case of FulipBa For all samples the slope
coefficient on under-pricing is not significantlyffdrent from zero at 10 % significant
level.

Consistently with Francis et al. (2008) and Jegslde®/einstein and Welch (1993),
we can see the positive effect of IPO under-pricoig abnormal return of SPO
announcement in case of Subsample | but Francid. girove this effect as statistically
significant at 1 % level. We can see that alsordst of explanatory variables are not
significantly different from zero at 10 % signifiwee level. Thus we can see that the market
reaction to announcement of second public offeisngot significantly influenced neither
by stock returns around the time of IPOs (IPO wmteing, Abnormal returns) nor by
variables related to SPO issue (Logarithm of SP®, dogarithm of lag between IPO and
SPO issue).
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Table 7: OLS Regression of the SPO Announcement Efét and IPO Underpricing
The dependent variable is the abnormal SEO thrgeadi@mouncement price reaction. UP is IPO under-
pricing. AbRetl and AbRet2 are the abnormal retimrthe two 20-day periods after the IPO. LogIPGhis
natural logarithm of IPO size. LogDays is the natlogarithm of the time between SPO and IPO. Lag$P
the natural logarithm of SPO issue size. SPO/IP® fsoportion of the SEO issue size to the IPO. dilke
05-08 is a dummy on variable IPO under-pricing.cbatrol potential heteroskedasticity, we use tHausb
standard errors. p-values are reported in paressheasd the symbols *, **, *** denote statisticagjsificance
at the 10%, 5%, and 1% levels respectively.

Model 1 Model 2
Full Sample Subsample |  Subsample Il Full Sample Subsample |  Subsample II
Constant 0.086 -0.131 0.090 -0.111 -
(0.687) (0.599) (0.694) (0.669)
uP -0.076 0.070 - - -
(0.631) (0.716)
Trim Up - - -0.077 0.065 -
(0.625) (0.741)
LogIPO -0.004 -0.011 -0.004 -0.012 -
(0.772) (0.650) (0.775) (0.635)
PDA 0.014 -0.008 0.014 -0.014 -
(0.485) (0.732) (0.452) (0.582)
AbRetl -0.041 0.085 -0.041 0.092 -
(0.636) (0.481) (0.634) (0.477)
AbRet2 0.034 0.047 0.035 0.057 -
(0.583) (0.688) (0.576) (0.657)
LogDays -0.012 0.032 -0.012 0.032 -
(0.533) (0.557) (0.532) (0.552)
LogSPO 0.004 0.008 0.004 0.008 -
(0.519) (0.431) (0.529) (0.426)
SPO/IPO -0.005 0.007 -0.005 0.008 -
(0.703) (0.828) (0.705) (0.799)
UPO5 0.060 -0.275 0.058 -0.308 -
(0.716) (0.410) (0.716) (0.432)
UP06 0.075 -0.077 0.072 -0.096 -
(0.614) (0.681) (0.581) (0.614)
UPO7 0.113 0.023 0.113 0.030 -
(0.564) (0.911) (0.559) (0.890)
UP08 -0.370 -0.631 -0.370 -0.638 -
(0.385) (0.335) (0.382) (0.350)
N 42 25 42 25 -
Prob>F 0.372 0.849 0.738 0.909 -
R-squared 0.146 0.199 0.146 0.204 -

Source: Author’s computations
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Therefore the announcement date stock return idapty affected by some
exogenous variables. The possible explanationisfcdn be fact that the examining period
covers the financial crisis period that signifidgnhfluence the company’s decision about
timing of SPO issue as well as market reaction B® &announcement. Hence the expected
relation between the level of under-pricing ancttiea of market to announcement of SPO
is not significantly proved. To control the possildifferences across years we decide to
include the dummy on IPO under-pricing as additiomaependent variable. This
extension improves modéfsbut we still cannot reject the null hypothesistthi slope

coefficients are equal to zero at least 10 % Sigpniice level.

7.2. Privatized Initial public offerings in Poland

The presence of Privatized IPOs on Warsaw Stock&hge arise the question about
comparison of under-pricing of public IPOs vs. ptized IPOs as well as question about
long-run performance of both groups of initial paldfferings. The table 8 summarizes the
descriptive statistics of under-pricing definedigisal raw return and also the variant of
initial market adjusted returns. The returns an@pute consistently with equations (1) and
(2). Firstly we can see that both mean value®tirns for all subsamples are significantly
positive and differ from zero. Around 70 % of IP@sd PIPOs have positive first day
return. The mean value of initial raw returns fdrale sample is equal to 0.1686 and mean
of market-adjusted return is nearly same 0.1687.

If we compare the mean value of initial raw retbetween IPOs and PIPOs then we
can conclude that the mean value of public IPOsupdcing is 0.1743 which is higher
than mean of PIPOs under-pricing (0.930). Desgiteositive difference between mean of
raw initial return of IPOs and PIPOs (0.0813) tHiference is statistically insignificant.
Using the two-sample t test with unequal varianeestest the null hypothesis that mean
value of IPOs is not different from PIP8sThe result is that we cannot reject the null

hypothesis at 5 % significant level (t-stats is3).4Thus in line with (Aussenegg (2000))

9 For instance: Without including the dummy on |P@ler-pricing the Prob>F is equal to 0.771 and R-
squared = 0.068 for Full Sample .
2 The results of t-test are enclosed in Apendixa@isig 16.
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we reject the hypothesis 5 which assumes thatawanitial return of PIPOs is lower than
for private IPOs.

With respect to small sample it is more appropriese median value for comparison.
The median values of returns are also positiveafbisubsamples, for instance median
values of initial raw return are 0.0665 for all IR@0665 for IPOs and 0.844 for PIPOs.

Table 8: Descriptive statistics of Initial Returns

Initial Market-Adjusted Returns

All IPOs PIPOs
Mean 0.1687 0.1741 0.0977
Median 0.0657 0.0657 0.0882
Minimum -0.7261 -0.7261 -0.1745
Maximum 4,7821 4,7821 0.3216
Number of firms:
Positive 128 119
Negative 42 39
Zero 0 0
TOTAL 170 158 12

Note: Mean and median values of initial market-adjusted returns for the samples:
all issues (All), privatization IPOs (PIPOs) and private sector IPOs (IPOs). The
initial raw returns and initial market-adjusted returns

Source: Author’s compiotas

The aftermarket performance for three samples (RQs and PIPOSs) is presented in
Table 9. The average BHR over first two weeks fdl i8sues and public IPOs is
significantly affected by outliét and results presented in Table 10 are withoutesufThe
mean values of Buy-and-hold adjusted reruns ovst fivo weeks are equal to +0.04 %
(W) and +0.40 % (2W) for All issues and +0.36 %V/jland -0.04 % (2W) for public IPO
for dataset without outlier. If we compare thessuts with dataset with outlier then the
average BHAR over first two weeks are equal to 9236 (1W) and 2.03 % (2W) for All
issues, +25.71 % (1W) and 2.17 % (2W) for publi©$P

21 PCGUARD with 1 week BHR more than 4066 %, asirulabf shares
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Table 9: Short and Long-Run Aftermarket Performance (without outlier)

BHR (%) BHAR (%)
Samples  Period N Issues WIG WR Mean Median >0 <=0
All 1 week 169 0.43 0.39 1.00 0.04 -0.70 78 91
(0.59) (1.88) (0.06) (1.18)
2 weeks 169 0.82 0.43 1.00 0.40 -0.96 74 95
(0.76) (1.28) (0.37) (1.25)
1 year 169 4.08 1.77 1.02 2.32 -4.29 78 91
(0.61) (0.56) (0.42) (1.15)
2 years 159 1.54 4.80 0.97 -3.26 -18.95 46 113
(0.17) (2.02) (0.49) (3.43)
3 years 136 -19.35 -6.04 0.86 -13.31 -29.14 37 99
(2.67) (2.07) (2.08) (4.49)
IPOs 1 week 157 0.36 0.39 1.00 -0.04 -0.62 75 83
(0.45) (1.81) (0.05) (1.22)
2 weeks 157 0.72 0.30 1.00 0.42 -0.96 72 86
(0.63) (0.88) (0.37) (2.06)
1 year 157 3.07 -0.77 1.04 3.85 -1.91 74 84
(0.43) (0.24) (0.65) (0.76)
2 years 149 -3.31 0.06 0.97 -3.36 -19.03 42 107
(0.36) (0.01) (0.48) (3.45)
3 years 129 -24.18 -7.88 0.82 -16.29 -29.43 32 97
(3.44) (2.76) (2.53) (4.91)
PIPOs 1 week 12 1.47 0.36 1.01 111 -1.03 5 7
(1.03) (0.50) (0.65) (-0.24)
2 weeks 12 2.12 2.03 1.00 0.09 -3.02 3 9
(0.83) (1.74) (0.03) (-1.50)
1 year 12 17.31 34.99 0.87 -17.68 -7.94 5 7
(2.16) (4.13) (-1.96) (-1.41)
2 years 10 73.82 75.53 0.99 -1.72 -13.13 4 6
(2.64) (3.97) (-0.08) (-0.36)
3 years 7 69.61 27.85 1.33 41.77 17.84 5 2
(1.53) (1.55) (1.29) (1.18)
Note: Buy-and-hold abnormal returns (BHARs) and wealth relatives (WR) during the first three years of aftermarket

trading for all issues (All), privatization IPOs (PIPOs) and private sector IPOs (IPOs). BHARs are defined as the
difference between the buy-and-hold return (BHR) of issue and the BHR of the benchmark over the same period.
BHRs are measured by Egs. (3) and (4). It is tested whether the BHRs and the BHARSs are significantly different
from zero. We used t in parentheses. * Significant at the 1% level. ** Significant at the 5% level. WIG = Warsaw
Stock Exchange Index -test for means and for the medians a Wilcoxon-Signed-Rank-Test. Test statistics

Source: Author’s computations
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Here we present only the differences for first eeks that are the highest ones. Despite
the differences between mean values of BHAR witd aithout outlier for the whole
sample, the outlier does not affect the signifieariWe can see the influence of outlier on
whole sample from Table 18 which presents the BugHdold returns with outlier.

The mean values of Buy-and-hold adjusted returncatd the positive value but
statistically insignificant. On the other hand tnedian values of BHAR are negative for
all samples but again statistically insignificafithe results of short-run aftermarket
performance may indicate that for Polish IPO mathkete is full price adjustment on the
first trading day. Analogical conclusion was praddby Aussenegg (2000) for Poland or
by Jelic and Briston (1999) for Hungary.

With respect to our dataset, the number of observdbr long-run buy-and-hold
returns declines with increasing range of measunérok aftermarket returns (169 (1Y)
—159 (2Y)—136 (3Y)). The decline of number of observationsassed by (i) de-listing
of some company and (ii) insufficient duration i@ding for recently listed companies (less
than 3 years). If company is de-listed within 3rgegter IPO, then we include all available
company’s buy-and-hold retufiisthe same logic is applied on recently listed camyp

In opposite to short-run aftermarket performancke tlong-run aftermarket
performance (first three years) indicates the tiffiee across the samples. For the sample
of all IPOs the mean (median) of BHAR is — 13.31-20.14 %) for 3 years and the wealth
relative is 0.85. The mean as well as median ayeifsiantly different from zero at 1 %
significant level. More than 70 % of all IPOs (99186) exhibit a negative abnormal long-
run performance for 3 years. The finding about tiegdong-run abnormal return is in line
with other empirical literature, for instanteughran and Ritter (1994) or Ljungqvist (1993).

Now we compare the abnormal long-run performancepuflic IPOs with the
privatized ones. We can see that 3-year abnormdbrpeance of PIPOs indicates the
positive return. The mean (median) of BHAR is +7#1% (+17.84 %) but both statistics
are not significantly different from zero at usegndicance levels. Thus the hypothesis 7
that for PIPOs the 3-years long-run aftermarkefqgoerance is non-negative cannot be

rejected. Consistently with Perotti (1995) the magative long-run abnormal return of

22 For instance, company is delisted after 2 yeads2amonths after IPO date, thus we include alllajée
BHR returns (i.e. 1W, 2W, 1Y and 2Y) into our sampl
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Polish PIPO can be evidence for a market-orientaeigmment. Jelic and Briston (2003) as
well as Aussenegg (2000) also provide the evidexicearket-oriented government for
Poland using PIPOs data from 90’s.

The mean (median) of 3-years long-run abnormaloperdnce is negative -16.29 %
(-29.43 %) and significantly differs from zero atA significance level. About 75 % of
public IPOs experience the negative BHAR for 3 geduration. Hence the Polish public
IPOs are underperformed in a long-run. This figdiis consistent with evidence
documented by Jelic and Briston (1999) for Hungapeavate sector.

The results of testing the hypothesis 8 that P#E?Os outperform the Polish public
sector in long-run are shown in Table 10. The diffice between PIPOs and the public
IPOs is positive for 2-years and 3-years periocgesBdifference of BHR is also statistically
significant at 5 % level. In case of BHAR the difface is not significantly different from
zero at 5 % level for 2 and 3 years. But the BHARI year is negative and significant at 5
% level of significant. This result must be intexigd carefully with respect to different
number of PIPOs and IPOs observations in the sarAfge the distribution across time is
different for both groups. We can see that resaits not affected by presence or no-
presence of outlier. Finally the hypothesis abmdifpve difference of PIPOs performance
and public IPOs performance measured by BHAR iorgdrun can be rejected at 5 %

significance level.
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Table 10: Test for Difference in the Long-Run Aftemarket Performance

Panel A: Difference between mean of PIPOs and IPOs with outlier

BHR (%) BHAR (%)

Period Issues WIG Mean Median
1 year 13.17 35.54 -22.37 -6.19
(1.22) (3.92) (2.07)

2 years 77.74 74.93 2.81 6.02
(2.64) (3.83) (0.13)

3 years 94.37 35.60 58.78 47.59
(2.04) (1.96) (1.78)

Panel B: Difference between mean of PIPOs and IPOs without outlier

BHR (%) BHAR (%)

Period Issues WIG Mean Median
1 year 14.24 35.76 -21.53 -6.03
(1.32) (3.94) (1.99)

2 years 77.12 75.47 1.65 5.90
(2.62) (3.85) (0.07)

3 years 93.79 35.73 58.06 47.28
(2.03) (1.96) (1.76)

Note: Mean and median differences between privatized IPOs and public IPOs (PIPOs - IPOs)

for BHRs and BHARs. For means a t-test is used and test statistics are in parentheses.

Source: Own computation

With respect to low number of Privatized IPOs im sample, we cannot statistically
test the Hypothesis 6 about building up the govemmnreputation over the privatization
program. Hence for the purpose of making severgdestion about validity of hypothesis
6, we decide to extend our current dataset of pred IPOs and SPOs by all privatized
SPOs over examined period 2005 — 2010. The datalzteen from Polish Ministry of
Treasury. We include into sample all transactiothwilue over 1 000 000 zl. Finally our
sample of Polish privatized transaction is presemie Table 19 in Appendix. We assume
that government privatization policy is stable asrdhe electoral terms. We also assume
that the government tries to build up its reputatlny timing IPOs as well as SPOs

transaction.
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If we look at the Table 19 then we can see thatattigity of privatization through
capital market (using IPO or SPO) varies acros®.tifthere were relatively large IPO
activity in 2005, 8 Privatized IPOs were introdudedrading. Following two years means
only 3 privatized transactions. After 2008 we idigntsteep increase of Privatized
transaction activity, mainly driven by SPOs issud® increase of activity could be simply
explained by creation of new privatization progriomyears 2008 to 2011. The reason for
this privatization program could be financial csisind afford of government to improve of
state income. We can also consider the increasitigty of Privatization through capital
market as attempt to recovery Polish capital magfedr global recession. Consistently
with Perroti (1995) definition of market-orientedwggrnment, the attempt of government to
build up the reputation before others privatizatcam be observable as larger fraction of
sold share capital (give up the control rights) dngher PIPO under-pricing at the
beginning of privatization program. With respect ¢or data sample we see that
development of stakes sold by Treasury is not stersi with above mentioned hypothesis
that stake of sold will be decrease as privatirafpban continues. If we look at IPO
transaction then nearly half of them raised capitadugh IPO and the rest usually sold less
then 50 % of share capital. The exceptions arecraand GPW in 2010. The reason for
this can be that the government wants to maintancontrol rights and sell the control
stake in more favorable time. On the other hang theght want to stimulate market or
decrease the state deficit. In order to accomith targets they transfer only small part
of control rights through capital rising.

If we focus on development of level of IPO undercimg that the conclusion about
Hypothesis 6 is same, we cannot identify any syatendecline of IPO under-pricing over
time that is expected in Hypothesis 6. But we htale into account small number of

PIPOs observation in our sample.
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8. Conclusion

The aim of this diploma thesis is to extend emplriterature about the signaling by
IPO under-pricing by examining the IPO under-prcin Polish capital market. We utilize
the country’s specifics as post communism pastapization through IPOs into research of
signaling by IPO under-pricing. We provide standagsearch of signaling by IPO under-
pricing as signal models developed by Welch (198Bgn we use the higher expected
information asymmetry associated with post-comnmmngast and include the privatized
IPOs variable into model as specific of Polish nearkWith respect to presence of
privatized IPOs we analyze signaling by IPO undeaipg as tool for building up the
government reputation.

Application of testable hypotheses about signatimepry on Polish capital market
with its unique settings and Polish post-communjzst enable us the examination of
signaling theory from slightly different perspeetiwith respect to existing studies (for
instance Francis et all (2008) U.S. data or Yu &sel (2003) Chinese data). Consistently
with existing literature we use the testable hype#s formulated in Jegadeesh, Weinstein
and Welch (1993). We find evidence of significansitive relation between probability of
second public offering and level of under-pricifhg.contrast to Jegadeesh, Weinstein and
Welch (1993) the abnormal aftermarket return issignificantly important determinant for
decision about issue of SPO. Further the levelmofe-pricing of IPO is also statistically
significant for size of second public offering. Fastricted samples we can identify the
negative relation between level of under-pricingl éime between issue of IPO and SPO.
This relation is statistically significant and iné with signaling theory, when more under-
priced IPOs issue the second public offering qyicKlhe rest of variables for estimation
are insignificant at 5 % significant level. Finallye examine the market anticipation of
SPOs.

Our results suggest that the market reaction tco@mrement of second public
offering is not significantly influenced neither Isyock returns around the time of IPOs
(IPO under-pricing, Abnormal returns) nor by vatesbrelated to SPO issue (Logarithm of
SPO size, logarithm of lag between IPO and SPQe)s&ll independent variables used in

previous researches are insignificant in explanatiof market reaction to SPO
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announcement. Therefore the announcement date igttack is probably affected by some
exogenous variables. The estimation can be biagestdurring the financial crisis during
examine period. Thus the evidence of the signahegry as possible explanation for IPO
under-pricing is mixed

If we focus on Privatized IPOs then we conclude the mean value of under-
pricing is lower for privatized IPOs (9.30 %) thfmm private ones (17.43 %). However, the
difference is not statistically significant at 51&¥el. The analysis of IPOs short and long-
run after-market performance indicates significamigative long-run abnormal returns in
case of full sample. On the other hand findingPI&fOs long-run aftermarket performance
suggest the positive 3-year abnormal return (4%j but the findings are not significantly
differ from 0. Thus we cannot reject the hypothélsa& PIPOs 3-year long-run aftermarket
performance is non-negative. In line with previogsearch this supports the view of Polish
government as market-oriented. The hypothesis ab@rtperformance of Privatized IPOs
in comparison with public IPOs is rejected at cortianal significance level. We find out
the positive difference of PIPOs and private IP@$grmance in a long run for 2-years and
3-years period, but unfortunately the evidenceas statistically significant. There is no
statistical significant evidence that the Polislvgrament, trying to build up reputation for
its privatization policy over time by under-pricingelling a high fraction at the initial offer.

Overall, we document that on average IPOs are ymuezd in Poland and provide
the mixed evidence for signaling theory. We coneldlbat the signaling hypothesis can
partly explain of IPO under-pricing in Warsaw Std€kchange. We also identify certain
differences in private IPOs performance and praeatilPOs performance, but with respect
to number of PIPOs in dataset these are only pietewvidence. For future research the
extension of dataset can be useful in order toimint@re statistically significant results as

well as to obtain more equal ration between nuroberivate and state IPOs observations.
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10. Appendix

Table 11: Dual listed companies in WSE

Company Country of origin Sector Primary exchange
ATLASEST (2006) Channel Islands/UK developers London SE

CEDC (2006) USA wholesale NASDAQ

CEZ (2006) Czech Republic energy production PragueSE
PEGAS (2006) Czech Republic chemical PragueSE
PLAZACNTR (2007) Netherlands developers London SE
IMMOEAST (2007)

OLYMPIC (2007) Estonia casinooperator NASDAQ OMX TALLINN
ORCOGROUP (2007) Luxembourg construction NYSE EURONEXT PARIS
SILVANO (2007) Estonia lightindustry NASDAQ OMX TALLINN
WARIMPEX (2007) Austria construction Wiener Borse
UNICREDIT (2007) Italy banking Borsaltaliana
BELVEDERE (2008) France food NYSE EURONEXT PARIS

NEWWORLDR (2008)

Czech Rep./Netherlands

mining company

London SE

Source: WSE
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Table 12: Correlation matr — Full Sample for period 2005 — 2009 no restriatin

up logipo pipo logpipo pda abretl abret2 spo spo_ipo  annreact
up 1 -0.049 -0.059 -0.058 -0.050 0.129 * -0.058 0.168* 0.203* 0.101
(0.527) (0.449) (0.455) (0.519) (0.093) (0.450) (0.029) (0.008) (0.524)
logipo -0.061 1 0.466* 0.477* -0.326* -0.015 -0.103 0.107 -0.085 -0.015
(0.429) (0.000) (0.000) (0.000) (0.842) (0.182) (0.165) (0.273) (0.925)
pipo -0.047 0.466* 1 0.998* -0.107 -0.013 -0.066 0.095 0.035 0.046
(0.545) (0.000) (0.000) (0.166) (0.868) (0.392) (0.218) (0.654) (0.772)
logpipo -0.046 0.477*+* 0.998* 1 -0.103 -0.011 -0.067 0.104 0.036 0.046
(0.550) (0.000) (0.000) (0.182) (0.890) (0.386) (0.178) (0.640) (0.771)
oda 0.012 -0.326 -0.107 -0.103 1 -0.069 -0.021 -0.144* -0.072 0.149
(0.881) (0.000) (0.166) (0.182) (0.375) (0.790) (0.062) (0.351) (0.347)
abretl 0.062 -0.015 -0.013 -0.011 -0.069 1 -0.067 0.041 -0.045 -0.109
(0.422) (0.842) (0.868) (0.890) (0.375) (0.389) (0.596) (0.558) (0.494)
abret? -0.006 -0.103 -0.066 -0.067 -0.021 -0.067 1 -0.060 -0.086 0.104
(0.935) (0.182) (0.392) (0.386) (0.790) (0.389) (0.439) (0.264) (0.513)
spo 0.181 ** 0.107 0.095 0.104 -0.1437* 0.041 -0.060 1 0.552* N.A.
(0.018) (0.165) (0.218) (0.178) (0.062) (0.596) (0.439) (0.000)
spo_ipo 0.184 ** -0.085 0.035 0.036 -0.072 -0.045 -0.086 0.552* 1 -0.063
- (0.016) (0.273) (0.654) (0.640) (0.351) (0.558) (0.264) (0.000) (0.692)
annreact 0.072 -0.015 0.046 0.046 0.149 -0.109 0.104 N.A. -0.063 1
(0.650) (0.925) (0.772) (0.771) (0.347) (0.494) (0.513) (0.692)

NotdJpper triangel of correlation matrix is with UPfished as Trim Up. Lower triangel used UP. P-valu@arenthesis.

Source: Author’s computasio
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Table 13: Correlation matrix — Subsamle | (SPO within 3 years) - 2005 - 2009

up logipo pipo logpipo pda abretl abret2 spo Spo_ipo logdays  annreact
up 1 -0.049 -0.059 -0.058 -0.050 0.129* -0.058 0.174* 0.202* -0.109 0.083
(0.527) (0.449) (0.455) (0.519) (0.093) (0.450) (0.024) (0.008) (0.157) (0.693)
logipo -0.061 1 0.466* 0.477* -0.326* -0.015 -0.103 0.093 -0.070 -0.172* -0.025
(0.429) (0.000) (0.000) (0.000) (0.842) (0.182) (0.227) (0.364) (0.025) (0.907)
pipo -0.047 0.466* 1 0.998* -0.107 -0.013 -0.066 0.063 0.013 -0.050 0.076
(0.545) (0.000) (0.000) (0.166) (0.868) (0.392) (0.412) (0.871) (0.514) (0.718)
logpipo -0.046 0.477* 0.998* 1 -0.103 -0.011 -0.067 0.074 0.015 -0.061 0.074
(0.550) (0.000) (0.000) (0.182) (0.890) (0.386) (0.335) (0.843) (0.429) (0.725)
nda 0.012 -0.326* -0.107 -0.103 1 -0.069 -0.021 -0.031 -0.046 0.051 0.152
(0.881) (0.000) (0.166) (0.182) (0.375) (0.790) (0.685) (0.553) (0.510) (0.469)
abretl 0.062 -0.015 -0.013 -0.011 -0.069 1 -0.067 -0.058 -0.062 -0.003 -0.057
(0.422) (0.842) (0.868) (0.890) (0.375) (0.389) (0.456) (0.422) (0.969) (0.787)
abret2 -0.006 -0.103 -0.066 -0.067 -0.021 -0.067 1 -0.047 -0.099 0.086 0.115
(0.935) (0.182) (0.392) (0.386) (0.790) (0.389) (0.540) (0.198) (0.265) (0.584)
spo 0.209* 0.093 0.063 0.074 -0.031 -0.058 -0.047 1 0.604* -0.771* N.A.
(0.006) (0.227) (0.412) (0.335) (0.685) (0.456) (0.540) (0.000) (0.000)
Spo_ipo 0.191* -0.070 0.013 0.015 -0.046 -0.062 -0.099 0.604* 1 -0.383* -0.092
- (0.013) (0.364) (0.871) (0.843) (0.553) (0.422) (0.198) (0.000) (0.000) (0.663)
logdays -0.090 -0.172* -0.050 -0.061 0.051 -0.003 0.086 -0.771* -0.383* 1 0.067
(0.243) (0.025) (0.514) (0.429) (0.510) (0.969) (0.265) (0.000) (0.000) (0.750)
annreact 0.046 -0.025 0.076 0.074 0.152 -0.057 0.115 N.A. -0.092 0.067 1
(0.827) (0.907) (0.718) (0.725) (0.469) (0.787) (0.584) (0.663) (0.750)

NoteUpper triangel of correlation matrix is with UPfided as Trim Up. Lower triangel used UP. P-valu@arenthesis.

Source: Author’s computations
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Table 14: Correlation matrix — Subsample Il (SPO wthin 3 years) - 2005 - 2007

up logipo pda abretl abret2 spo spo_ipo logdays
up 1 -0.151*  -0.028 0.150* -0.068 0.212* 0.216* -0.140
(0.082) (0.753) (0.083) (0.437) (0.014) (0.012) (0.108)
logipo -0.182* 1 -0.357*  -0.137 -0.028 -0.086 -0.127 -0.061
(0.035) (0.000) (0.115) (0.749) (0.323) (0.144) (0.485)
pda 0.026 -0.357* 1 -0.023 0.017 -0.053 -0.103 0.072
(0.766)  (0.000) (0.793) (0.847) (0.540) (0.236) (0.409)
abretl 0.079 -0.137 -0.023 1 -0.060 -0.088 -0.088 0.000
(0.362) (0.115) (0.793) (0.494) (0.311) (0.310) (0.999)
abret? 0.025 -0.028 0.017 -0.060 1 -0.070 -0.050 0.134
(0.775)  (0.749) (0.847) (0.494) (0.419) (0.567) (0.124)
spo 0.257* -0.086 -0.053 -0.088 -0.070 1 0.625* -0.707*
(0.003) (0.323) (0.540) (0.311) (0.419) (0.000) (0.000)
Spo._ipo 0.206* -0.127 -0.103 -0.088 -0.050 0.625* 1 -0.361*
- (0.017) (0.144) (0.236) (0.310) (0.567) (0.000) (0.000)
logdays -0.117 -0.061 0.072 0.000 0.134 -0.707*  -0.360*
(0.178) (0.485) (0.409) (0.999) (0.124) (0.000) (0.000)

Note: Upper triangel of correlation matrix is with UPfided as Trim Up. Lower triangel used UP. P-value i
parenthesis.

Source: Author’s computations

Table 15: IPO under-pricing percentiles
variable p99  p95s p90 p50 p10 p5 pl

Under-pricing 1599 0.714 0481 0.067 -0.064 -0.104 -0.191

Source: Author’s computations

66



Table 16: Two sample t-test with unequal varinceskogIPO vs LogPIPO

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
0 158  17.373 0.108 1.359 17.160 17.587
1 12 20.132 0.342 1.185 19.379 20.884

combined 170 17.568 0.117 1.520 17.338 17.798

diff -2.758 0.359 -3.531 -1.985

diff = mean(0) - mean(1) t= -7.691

Ho: diff = 0 Satterthwaite's degrees of freedom = 13.300

Ha: diff < 0 Ha: diff 1= 0 Ha: diff > 0

Pr(T <t) =0.000 Pr(|T| > |t|) = 0.000 Pr(T > t) = 1.000

Note: Group 0 is public IPOs and Group 1 is privatizR®s.

Source: Author’s computations
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Table 17: Two sample t-test with unequal variance PO under-pricing

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]
0 158 0.174 0.108 1.359 17.15977 17.58687
1 12 0.093 0.342 1.185 19.37903 20.88437

combined 170 0.169 0.117 1.520 17.33795 17.7981

diff 0.081 0.057 -0.035 0.197

diff = mean(0) - mean(1) t= 1.430

Ho: diff =0 Satterthwaite's degrees of freedom = 31.226

Ha: diff < 0 Ha: diff 1= 0 Ha: diff > 0

Pr(T <t) =0.919 Pr(|T| > |t|) = 0.163 Pr(T >t) = 0.081

Note: Group 0 is public IPOs and Group 1 is privatize@®s.

Source: Author’s computations
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Table 18: Short and Long Aftermarket performance (wth outlier)

BHR (%) BHAR (%)
Samples  Period N Issues WIG WR Mean Median >0 <=0
All 1 week 170 24.35 0.38 1.24 23.98 -0.66 80 90
(1.02) (1.83) (2.00) (-1.04)
2 weeks 170 2.42 0.39 1.02 2.03 -0.96 75 95
(1.26) (0.88) (1.04) (-1.11)
1 year 170 5.07 1.95 1.03 3.11 -3.10 79 91
(0.75) (0.63) (0.56) (-1.01)
2 years 160 0.93 5.28 0.96 -4.35 -18.99 46 114
(0.112) (1.13) (-0.65) (-3.53)
3 years 137 -19.94 -5.93 0.85 -14.01 -29.31 37 100
(2.77) (-2.05) (-2.20) (-4.57)
IPOs 1 week 158 26.10 0.38 1.26 25.71 -0.58 75 83
(1.01) (1.76) (1.00) (-1.06)
2 weeks 158 2.44 0.27 1.02 2.17 -0.89 72 86
(1.18) (0.78) (1.04) (-0.91)
1 year 158 4.14 -0.56 1.05 4.69 -1.75 74 84
(0.57) (-0.17) (0.79) (-0.62)
2 years 150 -3.93 0.60 0.96 -4.53 -19.15 42 108
(-0.43) (0.13) (-0.64) (-3.55)
3 years 130 -24.76 -7.75 0.82 -17.01 -29.74 32 98
(-3.54) (-2.74) (-2.65) (-5.00)
PIPOs 1 week 12 1.47 0.36 1.01 111 -1.03 5 7
(1.03) (0.50) (0.65) (-0.24)
2 weeks 12 2.12 2.03 1.00 0.09 -3.02 3 9
(0.83) (1.74) (0.03) (-1.50)
1 year 12 17.31 34.99 0.87 -17.68 -7.94 5 7
(2.16) (4.13) (-1.96) (-1.41)
2 years 10 73.82 75.53 0.99 -1.72 -13.13 4 6
(2.64) (3.97) (-0.08) (-0.36)
3 years 7 69.61 27.85 1.33 41.77 17.84 5 2
(1.53) (1.55) (1.29) (1.18)
Note: Buy-and-hold abnormal returns (BHARs) and wealth relatives (WR) during the first three years of aftermarket

trading for all issues (All), privatization IPOs (PIPOs) and private sector IPOs (IPOs). BHARs are defined as the
difference between the buy-and-hold return (BHR) of issue and the BHR of the benchmark over the same period.
BHRs are measured by Egs. (3) and (4). It is tested whether the BHRs and the BHARs are significantly different
from zero. We used t in parentheses. * Significant at the 1% level. ** Significant at the 5% level. WIG = Warsaw
Stock Exchange Index -test for means and for the medians a Wilcoxon-Signed-Rank-Test. Test statistics

Source: Author’s computations
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Table 19: List of Privatization Transaction in Poland

Year Name of entity Stake sold by Transaction IPO or IPO _U_nder-
Treasury value SPO pricing
2005 ZELMER S.A. 85.00% 169 038 000 IPO 33%
2005 CIECH N.A. 277 317 024 IPO 17%
2005 "SRUBEX" S.A. 25.01% 16 042 100 IPO N.A.
2005 POLMOS BIALYSTOK S.A. 32.14% 303 705 896 IPO -3%
2005 LOTOS N.A. 1 015 000 000 IPO 3%
2005  Zak. Chemiczne POLICE S.A. Raising capital 154 000 000 IPO 4%
2005 PGNIG Raising capital 2 700 000 000 IPO 28%
2005 PULAWY S.A. Raising capital 297 000 000 IPO -5%
2006  JELFA S.A. 3.91% 24 706 659 SPO -
2006 RUCH S.A. Raising capital 248 800 000 IPO 21%
2007 KPPD 15.68% 18 575 945 SPO -
2007  STALEXPORT S.A. 0.38% 3481021 SPO -
2008  Zakt. Azotowe w Tarnowie S.A. Raising capital 294 770 209 IPO -18%
2008 EneaS.A. Raising capital 1989 323726 IPO -1%
2008  Pol. Towar. Reasekuracji S.A. 11.88% 20 000 000 SPO -
2009 KOGENERACJA S.A. 3.68% 44 429 404 SPO -
2009  Lubelski Wegiel "Bogdanka" S.A.  Raising capital 528 000 000 IPO 20%
2009 Energomontaz Potudnie S.A. 0.77% 1749 765 SPO -
2009 REMAK SA 3.67% 3320 008 SPO -
2009 BANK PEKAO S.A 3.48% 1245 407 745 SPO -
2009 BANK ZACHODNI-WBK S.A. 1.93% 167 361 600 SPO -
2009 BANKPEKAO S.A 0.48% 189 076 350 SPO -
2009 MONDI PACKAGING 5.00% 167 500 000 SPO -
2009  Grupa KETY S.A. 4.52% 42 958 416 SPO -
2009 PGE S.A Raising capital 5968 810 500 IPO 13%
2009 Bank Handlowy S.A. 2.49% 215479913 SPO -
2009 CERSANIT SA 1.95% 43 935 840 SPO -
2009  Lubelski Wegiel "Bogdanka" S.A. 4.97% 116 606 371 SPO -
2009 KOPEXS.A. 2.92% 54 207 500 SPO -
2010 Elektrobudowa S.A. 3.50% 28 949 946 SPO -
2010 RAFAMET S.A. 1.22% 1156 231 SPO -
2010 KGHM "Polska Miedz" S.A. 10.00% 2 060 000 000 SPO -
2010  Grupa Lotos S.A. 10.78% 406 000 000 SPO -
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Table 19 (Continued)

2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010
2010

Energoaparatura S.A.

Enea S.A.

Lubelski Wegiel "Bogdanka" S.A.
WsiP

Mennica Polska S.A.

PZU S.A.

Telekomunikacja Polska S.A.
Telekomunikacja Polska S.A.
Tauron Polska Energia S.A.
Telekomunikacja Polska S.A.
RUCH S.A.

Lubelski Wegiel "Bogdanka™ S.A.
PGE S.A.

GPW S.A.

3.91%
16.05%

46.69%
0.30%
31.64%
5.00%
0.01%
1.34%
51.66%
2.80%
56.84%
2.15%
10.00%
63.82%

1301 356
1133 624 528

1119 681 000
1262 428.65
261 968 490

1 349 254 687
1193 890

299 064 357
3984 728012
584 631 879
357 787 231
62 543 395
3982 631 409
1208 072 503

SPO
SPO
SPO
SPO
SPO

IPO
SPO
SPO

IPO
SPO
SPO
SPO
SPO

IPO

14%

Source: GPW and Ministry of Treasure
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