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Abstract 

In this study, we conducted an event study of 100 Brazilian IPO’s from 2004 to 2010 to 
detect if there was any significant abnormal returns after the expiration of the IPO lockup 
period, during which pre-IPO shareholders are prevented from selling their shares.  We 
found no significant abnormal returns for all companies during all event dates examined, 
though we did detect significant negative abnormal returns around lockup for high-
volatility firms.  We also find that after the lockup expiration, there is a higher frequency 
of days with a higher-than-average trading volume. 
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Introduction 

When companies decide to sell company shares to the public and register for an initial public offering, 

most include what is known as a lockup agreement in their IPO prospectuses.  This clause prevents 

individuals that hold company shares before the company becomes public from selling their shares on 

the secondary market for a predetermined period.   These individuals include but are not restricted to, 

company directors, executives, employees, and private equity firms.   Once this clause expires, these 

individuals are free to buy and dispose of any company shares. 

The effects of lockup expirations in IPO’s have been a major focus of study regarding market efficiency 

for the last 20 years.  There are several reasons why IPO’s have lockup agreements, from resolving the 

problem of asymmetric information between insiders and the public, or as a signaling tactic for company 

quality.  Additionally, many investors fear that once lockup expirations expire, a drastic, sudden supply 

of company shares would become available on the secondary market, which may result in a quick drop 

in the price.  However, since the lockup expiration length and start date is publicly disclosed in the 

company prospectus, an efficient market should be able to incorporate this event into the stock price 

well before the event occurs.  Any significant movements in the stock price around this event would 

imply that the market could not take account of the lockup expiration into its price and conflict with the 

semi-strong form of the efficient market hypothesis.   

The semi-strong form of the EMH “suggests that the current price fully incorporates all publicly available 

information…and that one should not be able to profit using something that ‘everybody else knows’” 

(Clarke, et al., 2001, p.5).  Any new information is almost immediately incorporated into the company 

stock price, almost making it impossible for any trader to profit from this information.  The only way to 

achieve a return higher than the market is to have knowledge before the information becomes public.  

The strong form of the EMH claims that the prices of stocks reflect all pertinent information, both public 

and hidden.  When compared to the semi-strong form, “the main difference is that in the strong-form, 

nobody should be able to systematically generate profits even if trading on information not publicly 

known at the time (Clarke, et al., 2001, p.6).  It should be noted that many research studies (i.e. insider 

trading, etc), including ones to be mentioned below, find evidence that conflicts with the strong form of 

the EMH. 

The IPO industry in Brazil is still relatively new, becoming only recently relevant, with 127 IPOs from 

2004-2010, compared to six IPOs from 1995-2003.  This can be credited to an adjustment to the 

Brazilian equity market in the form of new market listings that promised more transparency and a 

higher level of corporate governance.  While there has been much written about Brazilian IPO’s, there 

has been no established literature regarding the effects of lockup expirations on the BOVESPA equity 
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market in Brazil.  For this study, we will examine the case of Brazilian IPO’s from 2004 to 2010.  This 

study will examine any abnormal returns around lockup expirations and create a model that can possibly 

explain the magnitude of said abnormal returns, if any.  This paper will aim to fill this gap and provide 

further contributions regarding the effects of lock up expirations and its overall impact on the theory of 

market efficiency.  This paper will also investigate the effects of a potentially sudden increase of a supply 

in shares on the stock price. 

We find no evidence of abnormal returns around lockup expiration, providing support for the efficient 

market hypothesis. However, we find evidence that high-volatility companies experience a larger 

negative return upon expiration.  Additionally, we find an increase in trading volume upon lockup 

expiration.   The remainder of this paper is as follows: Section 2 will contain an overview of the Brazilian 

IPO market and its history.  Section 3 will review past literature that pertains to lockup expiration and its 

effects.  Section 4 will outline the methodology and data used for this study, Section 5 will summarize 

the results found regarding abnormal returns and trading levels around the lockup expiration date.  

Lastly, Section 6 will conclude this paper with a review of our results. 

2.  The Brazilian IPO Market 

Overview 

While Brazil’s BOVESPA market index has existed since 1890, it was not until over a century later that its 

IPO market began to become relevant.  Up to that point in time, the BOVESPA had laws that put the 

minority shareholder at a great disadvantage, where “laws governing the ratio of ordinary to preference 

shares could give control to shareholders that had slightly less than 17% of total equity” (Rumsey, 2007).  

This relatively minor group could dictate terms to the smaller shareholders, and force undesirable 

company acts upon them, such as price dilution through share offerings.  In 2000, to gain credibility 

among investors domestic and international, the BOVESPA introduced three market segments (Novo 

Mercado, Nivel 1, and Nivel 2) that carried many listing requirements and a higher level of corporate 

governance, such as a minimum free-float percentage, and shareholder voting rights.  

The requirements for the Nivel 1 segment includes: a minimum 25% free float requirement of the total 

capital, improvements in quarterly information reports, and disclosures of a calendar of corporate 

events, trading activities by its management or controlling shareholder, and contracts between the 

company and related parties.  The Nivel 2 carries the same requirements as the Nivel 1, in addition to 

several additional requirements that include the disclosure of financial statements in compliance with 

IFRS and US GAAP standards, a single, two-year mandate for its board of directors, and voting rights for 

preferred shares under certain circumstances.  Regarded as the market segment with the toughest 
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corporate governance standards, the Novo Mercado carries all the same requirements as the Nivel 1 

and 2, including that: all issued stock is common shares, and tag-along rights for all shareholders in the 

event the company control changes.  Companies that were willing to commit to a higher level of 

corporate standards had several options at their disposal (BM&F Bovespa, 2012). 

However, the Novo Mercado was not an instant success.  Up until 2003, only one company had offered 

an initial public offering on the Novo Mercado.  It wasn’t until 2004 that the company Natura became 

the first to sign a listing agreement with the Novo Mercado, and “raised R$768 million ($245 million 

USD) in a deal that was ten times oversubscribed” (Rumsey, 2007).  Companies looking to go public had 

their interest piqued in the Novo Mercado.  Since then, the establishment of the Novo Mercado and 

other market segments, the numbers of registered IPOs exploded (see Figure 3), thanks to what has 

been described as “the best corporate government standard on the entire South American continent” 

(cfclaw.com, 2012). 

Lockup Provisions and the BOVESPA Market 

Companies looking to conduct an IPO offering on the Novo Mercado and Nivel 2 are subject to 

mandatory six-month lockup agreements for controlling shareholders and senior managers, in addition 

to any lockup agreement the company has with the IPO underwriters (which usually apply to all pre-IPO 

shareholders).  After the six-month lockup period, these shareholders can only sell up to 40% of their 

holdings.  It is not until another six-month period has passed that the remaining 60% of their shares can 

be released to the market, meaning that all pre-IPO shareholders are free to sell all their shares after 12 

months from the IPO1 (BM&F Bovespa, 2012).  Additionally, it should be noted that some companies 

listed on the Novo Mercado are exempt from this requirement under differing circumstances. This 

requirement ensured that majority shareholders and company directors would act in the best interest of 

the minority shareholders, resolving a potential principal-agent problem.  However, many issuing firms 

are aware of the dangers and implications of lockup expirations as it is often addressed in the “Risk 

Factors” (Fatores de Risco) section of the prospectus. 

3.  IPO Lockup Expirations in Past Literature 

Lockups and Market Efficiency 

The efficient market hypothesis is a financial concept detailed by Eugene Fama.  Fama claimed that “at 

any point in time, actual prices of individual securities already reflect the effects of information based 

both on events that have already occurred and on events which the market expects to take in the 

                                                           
1 The market segment only imposes these restrictions.  Additional, voluntary, self-imposed lockup restrictions by 
the company may be placed on certain shareholders. 
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future…and the actual price of a security will be a good estimate of its intrinsic value” (1965, p. 56).  The 

potential negative effects lockup expirations would have on share prices should be incorporated into the 

stock price by traders on the first day of trading (since the information is publicly available in the 

prospectus), assuming an efficient market.  

Any significant abnormal returns around the lockup date would infer that the equity market is unable to 

reflect all public relevant information in its values and that informational asymmetries exist in the 

market.  This would infringe upon the semi-strong form of the efficient market hypothesis, which states 

that all public information is reflected in the price of the stock.  Since the details of the lockup expiration 

are detailed in the IPO prospectus, any effects should be accounted into the price before the expiration 

date.  No trader should be able to profit from trading upon this event period under the EMH. 

However, many studies of abnormal returns on lockup expiration seem to conflict with the EMH, with 

significant abnormal returns upon lockup expirations found in well-known studies conducted in the US 

IPO markets by Field & Hanka (2001), Ofek & Richardson (2000), and Bradley, et al. (2001).  Other recent 

studies has also found evidence of abnormal returns in other international equity markets, with 

significant lockup expiration declines found in German IPO’s on the Neuer Market by Nowak (2004).   

However, not all studies have shown significant negative returns, as seen in study of 167 Italian IPO’s by 

Boreiko and Lomardo (2011), which did not find any significant abnormal returns for all companies.  

However, they did find a significant price drop around lockup for companies backed by venture capital.   

Additionally, a study of 127 Taiwanese IPOs (Chen, et al., 2005) also did not find significant negative 

abnormal returns for all companies in their sample, though they did detect significant negative returns 

among Taiwanese IT-firms.  Furthermore, a study of 47 lockup expirations in the United Kingdom 

(Espenlaub, et al., 2001) found negative abnormal returns around lockup, though they were statistically 

insignificant.    It is interesting to note that all of the sample sizes of these studies are relatively smaller2 

than other studies that have shown significant returns.  Perhaps the inconclusive nature of these studies 

was due to the lack of a proper representative sample. 

Supply Share Increase and Down-sloping Demand Curves 

The notion of down-sloping demand curves stands in contrast with the EMH, in that the demand curve 

for a company in an efficient market is horizontal.  The shares for all companies in an efficient market 

are seen perfect substitutes for each other and an increase in available company share supply after 

lockup expiration would not result in a change in the share price.  However, if a company’s shares were 

presumed to have a downward-sloping demand curve, a large increase in released shares after the 
                                                           
2 The Field/Hanka study had 1,948 companies, Ofek/Richardson had 1,053, Bradley/Jordan/Yi/Roten used 2,529 
and Nowak’s study used 142. 
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lockup expiration would result in a drop in the stock price.  This notion has served as an explanation for 

the many studies with results that seem to conflict with the EMH. 

Once a lockup period expires, a permanent increase in shares floods the market, which would lower the 

price, assuming a downward-sloping demand curve, though the prices would remain unchanged is the 

markets were efficient (since the perfectly elastic demand curves are horizontal).  Additionally, 

“whether the price decrease is permanent or not depends on one’s view of whether demand curves are 

temporarily or permanently downward sloping” (Ofek, 2000, p.6).  Field and Hanka’s (2001) study of 

1,948 US IPO lockup expirations revealed a permanent 40 percent increase in average trading volume.  

Nowak’s (2004) review of lockup expirations on Germany’s Neuer Market found significantly abnormal 

negative returns and 25 percent average increase in trading volume on the day following the lockup day 

that remained at an elevated level in the subsequent trading days.  In the Ofek & Richardson (2000) 

study, a 61% increase in trading volume was discovered on the lockup day, with a permanent increase of 

38% in the period following lockup.  In all of these papers, these increases in volume were also 

attributed with a decrease in the stock price, supporting the notion that an increase in the share supply 

will result in lower prices due to a down-sloping demand curve. 

Alternately, Schultz (2008) discovered that the dramatic stock price decline associated with the 2002 US 

tech bubble could not be explained by lockup expirations and the accompanying increase in shares to 

the market.  In fact, Schultz found that the stocks that were still under their lockup provisions performed 

worse than companies that had their share supplies increase. 

Lockups and Asymmetric Information 

Information asymmetries arise when, put simply, one party holds more information than another does.  

In some cases, the majority shareholder in IPO’s is a single person/entity.  If this shareholder were aware 

of negative information that is unavailable to the public, he, without a share lockup clause, would be 

free to sell his stake the minute shares start trading on the secondary market, resulting in a significant 

drop in the share price.  Without any reassurances that insiders will not immediately sell of their shares, 

demands for IPO’s would greatly suffer because of adverse selection by the outside investors, where 

good quality companies would be negatively associated with lower quality companies, and would be less 

likely to issue an IPO.  Akerlof’s (1970) paper on the used car market illustrated the need for sellers to 

signal their product’s quality to uninformed buyers.  By agreeing to a longer lockup period, companies 

can signal their “high-quality” company to other investors in an attempt to resolve any concerns about 

information asymmetries, as the lockup period would allow more time for company information to 

become public.   
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In situations where outside investors are unable to distinguish the low quality from the high-quality 

companies, a pooling equilibrium occurs.  All companies are treated with the same regard (they are 

“pooled” together) and met with the same level of demand, and the prices paid for the IPO’s are a 

“weighted average of the present value of the high-value and low-value issuers” (Su, 1997, p.10).  

However, if investors were able to distinguish the two different types of companies, a separating 

equilibrium would occur in which high-quality companies would use signaling tactics to generate a 

higher level of demand for their IPO.  These tactics would result in higher prices in the future, in which 

the company can recover the signaling costs by issuing secondary issues.  Lower quality companies 

would not trouble themselves with producing false signals, since their true quality would become known 

over time, and would be unable to recoup their losses through secondary issues. 

In Brav and Gompers’ study of US IPO lockups, three possibilities are considered for the existence of 

lockup agreements: as “a signal of firm quality, a commitment device to alleviate moral hazard 

problems, or a mechanism for under-writers to extract additional compensation from the issuing firm” 

(2003, p.1).  Of these three, they only found “support for the notion that lockups serve as a commitment 

device to overcome moral hazard problems subsequent to the IPO” (2003, p.26).  Firms that would be 

perceived to have higher moral hazard incentives (high-risk) would need to convince other investors of 

their commitment to the company by adding a relatively longer lockup period, in which their ability to 

exploit uninformed investors would be greatly reduced.  Additionally, they summarize that the abnormal 

return around the lockup date is smaller for companies that are more “informationally transparent.”   

IPO Lockups and Underpricing 

When put into context with the semi-strong form of the EMH, the many instances of underpriced IPO’s 

is puzzling.  When taking into account all the company information publicized in the prospectus, the 

offer price established by the company and underwriter should indeed be the fair company price, that 

is, all the pertinent public information of the IPO should be reflected in the price of the offering.  

However, a great deal of research papers has found evidence of IPO underpricing.   

With the presence of a lockup agreement, managers are unable to sell company shares after the IPO has 

made it to market, but there are beliefs that managers intentionally underprice their IPO and sell their 

shares at a higher price once the lockup period expires.  Rock’s (1986) found information asymmetries 

between “uninformed” and “informed” investors, where uninformed investors are more likely to bid 

and receive shares of overpriced IPO’s (due to the winners’ curse, since informed investors do not bid).  

To avoid the problem of adverse selection and keep the uninformed investors in the market, IPO’s are 

deliberately underpriced to attract both types of investors (in particular, to compensate uninformed 

investors for their perceived risk).  Welch’s (1989) found that high quality companies use underpricing as 
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a signaling tactic that results in higher prices in future seasoned offerings.  Additionally, it “can drive a 

wedge between the costs and benefits of low-quality firms’ imitation tradeoff to induce low-quality 

firms to reveal themselves” (Welch, 1989, p. 445), which would result in a market that contains less 

asymmetrical information. 

Recent studies have attempted to link the IPO underpricing phenomenon to the level of share 

ownership by company management.  Many studies have found that a higher level of ownership share 

retention alleviates the principal-agent problem, since the goals of the two parties are aligned.  

Robinson, et al., (2004) theorized that the relationship between IPO underpricing and share retention 

represented a curvilinear hump-shaped function.  This is the case since low levels of retention “may 

depress equity value due to the investment public’s fear of management shirking but high levels of 

ownership may induce fears of entrenchment” (Robinson, et al., 2004, p. 142).  US IPO’s from 1988 to 

2000 were used in their sample, which confirmed the nature of the hump-shaped function between IPO 

underpricing and share retention by management. 

Additional research has found that investor behavioral factors are a major contributor to IPO 

underpricing.  Welch (1992) believed that underpricing was a result of an informational cascade effect, 

in which uninformed investors base their decisions on the actions of earlier investors.  On the first day of 

trading, if the direction of the IPO is being convincingly headed in one direction, investors will imitate 

the actions of the previous investors, regardless of the information they may hold.  This paper was able 

to provide “a dynamic rational explanation for a phenomenon, herd behavior, [which was] often 

mentioned but rarely explained by financial practitioners and academics” (Welch, 1992, p. 724).  The 

effects of an informational cascade are often believed to be contributors to market trends that include 

market crashes and bubbles. 

Concerning the connection between underpricing and lockups, a study by Aggarwal, et al., (2001) found 

that higher managerial holdings are positively correlated with first day under-pricing, which they found 

eventually led to a higher stock price performance and eventually, insider selling upon lockup expiration.  

They claim that their evidence is indicative of “managers strategically under pricing their IPO’s in order 

to maximize their personal wealth from selling shares at the expiration of the lockup period” (Aggarwal, 

et al., 2001, p. 136).  They believed that deliberate under pricing would generate “information 

momentum,” where a large price increase in the first trading day would generate greater interest in the 

company.  This would increase research coverage by analysts and subsequently, demand in the 

company, shifting the demand curve to the right and increasing the share price.  This process would 

inflate the share price of the IPO, maximizing the profits for selling shareholders once the lockup period 

has expired.   
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IPO Lockups and Venture Capital 

 The very nature of venture capital is such that once a desired return has been obtained, venture 

capitalists will relinquish their involvement in company.  Brav & Gompers (2003, p. 23) found that “many 

investors in venture capital funds have automatic sell policies at the time they receive shares in a 

distribution, and hence more shares will be sold.”  Once the lockup period expires, VC firms allocate 

company shares to their investors, which are quickly sold, resulting in greater selling pressure upon 

lockup expiration, potentially leading to a drop in the stock price. 

Like the previously mentioned Boreiko & Lomardo (2011) study, several other papers have touched 

upon the role of venture capital in the IPO lockup expiration.  Jeng & Wells (2000, p. 286), were “able to 

confirm the value of having a well-functioning exit mechanism in the form of a strong IPO market.”  It is 

therefore reasonable to believe that some venture capitalists are likely to sell their positions in a 

company once their shares have been made public.  Fields & Hanka (2003) found that firms financed by 

venture capitalists experienced a greater abnormal return and volume.  Additionally, Nowak (2004) 

concluded that firms funded by venture capital experienced higher negative abnormal returns than non-

venture backed firms. 

4.  Data selection and Methodology 

Sample and Data Limitations 

In total, 127 Brazilian IPO’s were offered between 2004 and 2010.  Historical stock prices and volume 

information were available from the BOVESPA website, lockup expiration dates and further company 

information concerning the offering was collected from company prospectuses available from the online 

CVM database.   

For this paper, we will conduct several event studies to detect the level of abnormal returns around 

lockup expiration.  Event studies are useful for testing the semi-strong form of the efficient market 

hypothesis, as it can observe security returns before and after an event date.  The model and 

methodology of this study borrows heavily from that used in Nowak’s (2004) study of German IPO 

lockup expirations.  We proceed with an event window (t-10 to t30) of 10 days prior to, and the 30 days 

following the lockup expiration (t0).  Abnormal returns (ARit) are measured as the difference between 

the observed return of a stock and the “expected return” of a stock of stock i at time t.  To obtain the 

“expected” normal return, we use a market model, which correlates a securities return against a market 

index for a given amount of time.  A benchmark for the expected return is established by a 100-day 

estimation period prior to the event window (t-110 to t-11), and uses the BOVESPA market index as the 

measure for the market return.  This method is preferred, as “the portion of the return that is related to 
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variation is the market’s return [is removed], leading to increased ability to detect event effects” 

(MacKinlay, 1997, p.18).  The market model is shown as: 

ARit = Rit - [αi + βi (Rmt)] 

Where Rit is the actual return of stock i at time t, Rmt is the actual return of the BOVESPA market index 

at time t, and αi and βi are the parameters of the market model obtained from the OLS regression of 

the 100-day estimation period.   

Hypotheses 

As stated before, the purpose of this study is to investigate the existence of abnormal returns around 

the IPO lockup date and any increased trading activity (volume) in the period subsequent to the lockup 

expiration.  Since the lockup period expiration is public knowledge, the semi-strong form of the efficient 

market hypothesis would presume that there would be no abnormal returns associated with this event. 

Henceforth, our hypotheses are: 

Null Hypothesis 1:  The average abnormal return for IPOs for dates surrounding the lockup date is 

equal to zero. 

Null Hypothesis 2:  There is no significant increase in the level of trading in the event period as 

compared to the level of trading in the estimation period (ATV=0). 

Null Hypothesis 1 will be conducted with two-tailed tests, as there should be no abnormal returns 

(positive or negative) associated with the expiration of the lockup date.  While it would be expected that 

lockup expirations would result in negative abnormal returns, we cannot ignore the possibility that 

significant positive results occurs after lockup expiration.  Null Hypothesis 2 will be conducted with a one 

sided t-test, as we are only interested in seeing if lockup expiration leads to a higher level of trading 

volume.  Additionally, as seen from the ATV formula below, abnormal trading volume can only be 

positive, making a one-tailed test more appropriate. 

Descriptive Statistics/Independent Variables 

To determine if certain IPO or firm characteristics play a role in any abnormal returns around lockup, we 

divide the sample based upon several descriptive statistics.  For this study, we use several univariate 

tests and group companies into two equal groups that lie above and below the median of the various 

descriptive statistics seen below and apply several significance tests.  The statistical significance of the 

abnormal returns on particular days/ranges were subject to several measures, a simple t-test, a 

modified t-test proposed by Brown & Warner (1985), and a non-parametric rank test first proposed by 
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Corrado (1989).  More detailed information can be found in the Appendix.  All of the values were found 

using the historical stock prices from the BOVESPA website and the information provided on the 

prospectus document.  Additionally, some company information was crosschecked against data tables 

provided in previous studies by Gioelli (2008) and Tavares (2010). 

The independent variables used were as follows: 

• Free Float:  We define free float as the ratio of publicly traded shares to the total amount of 

existing company shares (# of IPO shares released / total # of company shares after the IPO).  In 

other words, low-float companies have a larger percentage of their shares locked up.  This 

statistic serves as a potential proxy for the potential number of shares that can be sold upon 

expiration.  This parameter will be linked to the theory of down-sloping demand, and if proven 

true, a negative coefficient would be expected.  Support for this theory can be found in Brav & 

Gompers (2003) and Nowak’s (2004) studies. 

 

• Post-IPO Performance:  This is the percentage return of the stock price from the IPO date to the 

day before lockup (t-110 to t-1).  O’Dean (1998) found that investors are more likely to sell their 

“winning” stocks rather than their “losing” stocks.  The lockup expiration represents the first 

available time insiders can sell their company shares.  Assuming that this theory applies to this 

sample, we would expect a higher level of selling upon expiration for companies that have 

performed better since the initial IPO date.  

 

• IPO Underpricing: We define this as the percentage return of the IPO stock price on the first day 

of trading on the BOVESPA.  Discussed in length above, a large level of underpricing can serve a 

potential signaling method of company quality.  Alternately, it could be the result of herding 

behavior by traders, or a method to generate media and analyst attention.  In general, it seems 

that underpricing results in a higher stock price in the future; we would expect company insiders 

to take advantage of this price appreciation and sell their shares, resulting in a negative 

abnormal return. 

 

• Private Equity:  We define a company as being backed by private equity if a private equity firm 

holds any company shares before the IPOs first trading day.  As discussed above, there has been 

prior documented evidence of VC-firms experienced higher negative returns upon lockup 

expiration.  The presence of private-equity has a potential link with the theory of down-sloping 

demand, as VC firms has been documented with releasing shares after lockup expiration, 

increasing the supply of tradable company shares. 
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• Estimated Market Capitalization:  This is commonly used as a measure of the net worth of a 

company.  Here, we calculate this by multiplying the total number of shares after the IPO by the 

IPO price.  We use this statistic as a proxy for the relative size of the company.  Vermaelen 

(1981) found a negative relationship between firm size and the level of asymmetric information.  

Larger companies are seen as more stable, smaller companies can be more susceptible to the 

problems of asymmetrical information, and may be more motivated to sell upon lockup 

expiration.   

 

• Volatility:  We use the standard deviation of the stock prices during the estimation period as a 

measure of volatility.  While the standard deviation and the betas obtained from the OLS 

regressions are both measures of a stock’s volatility, the betas represents volatility relative to 

the market, while the standard deviation represents a stock’s expected volatility.  Prior research 

has often used the standard deviation as the measure of a company’s volatility, as will this 

study.  Ofek and Richardson (2000, p. 25) found that stock volatility held “clear predictive power 

for the magnitude of [the price fall upon lockup expiration].”  Brav & Gompers (2003) cited stock 

price volatility as a possible proxy for information asymmetry.  Nowak (2004) found similar 

results.  Both cite diversification motives as possible reasons, where shareholders and portfolio 

managers sell their high-volatility stocks to reduce their portfolio risk.  

 

• Market Segment:  We separate companies by those that are and are not listed on the Novo 

Mercado, which is widely regarded as the market-listing segment with the toughest standards.  

Like the length of the lockup period and underpricing, companies can interpret the particular 

choice of market segment as a signaling tactic.  With the relatively stringent restrictions the 

Novo Mercado holds, companies that choose to list on it may be viewed as high-quality 

companies with a desire for transparency, and are less susceptible to the dangers of asymmetric 

information. 

 

• Abnormal Trading Volume:  We obtain this figure by taking the average ATV for the three-day 

period that precedes and follows the lockup date (t-1 to t1).  This variable is directly linked to the 

theory of down-sloping demand, since a higher abnormal level of shares traded would imply 

that a larger supply of shares becomes available to the market, and would result in a drop in the 

share price. 
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• Secondary Shares in the IPO:  We assign a dummy variable to distinguish companies that issued 

a secondary share offering (in which pre-IPO shareholders sell their existing shares) as part of 

the IPO.  Brav & Gompers (2003) believed that company insiders that sold secondary shares 

during their IPO were more unlikely to sell their shares upon lockup expiration.  These 

companies would have a lower degree of information asymmetry, and would result in a lower 

abnormal stock price drop once shares are released from lockup. 

Additionally, we include a multivariate regression model to test the cumulative abnormal returns against 

all the independent variables.   The model is depicted as: 

𝑪𝑨𝑹𝒊𝒕 =  𝜷𝟎 + 𝜷𝟏𝑭𝒓𝒆𝒆 𝑭𝒍𝒐𝒂𝒕 + 𝜷𝟐𝑷𝒐𝒔𝒕𝑰𝑷𝑶 +  𝜷𝟑𝑼𝒏𝒅𝒆𝒓𝒑𝒓𝒊𝒄𝒊𝒏𝒈+ 𝜷𝟒𝑷𝑬 + 𝜷𝟓𝑴𝒂𝒓𝒌𝒆𝒕𝑪𝒂𝒑
+ 𝜷𝟔𝑽𝒐𝒍𝒂𝒕𝒊𝒍𝒊𝒕𝒚+ 𝜷𝟕𝑴𝒂𝒓𝒌𝒆𝒕𝑺𝒆𝒈𝒎𝒆𝒏𝒕 + 𝜷𝟖𝑨𝑻𝑽 

Model Structure/Testing of Underlying Assumptions 

The regression model seen above is an alternative method to test the semi-strong form of the efficient 

market hypothesis.  A concern with separating the companies into two equal groups that lie above and 

below the median is that it cannot account for the differences between the companies within one 

particular group.  A multivariate regression accounts for these differences and may serve as a better 

gauge of the impact of the independent variable on the abnormal returns. 

Daily abnormal trading volume is calculated by dividing a company’s volume on a given day by the 

company’s average trading volume in the estimation period, or  

𝑨𝑻𝑽𝒊𝒕 =
𝑻𝑽𝒊𝑻

� 𝟏
𝟏𝟎𝟎�∑  𝑻𝑽𝒊𝒕−𝟏𝟏

𝒕=−𝟏𝟏𝟎

−  𝟏 

Where 𝑻𝑽𝒊𝑻 is the trading volume of firm i at time T in the event window.  The ATV’s are then summed 

and divided by the number of firms in the sample, providing the average abnormal trading volume for 

that day.  The statistical significance of these daily abnormal volume levels will be determined by a 

single sample t-test, which is used to determine if the sample mean is statistically different from a 

hypothesized value.  This test operates under the assumption that the population in which the sample is 

taken in normally distributed. 

Because the sample size is relatively small, the effects of outlier data are more pronounced.  For this 

reason, we employ a robust regression technique that is, as Uslaner puts it, “an iterative procedure 

where the more extreme an outlier is, the less heavily it gets weighted in the regression calculation.”  

We use the command rreg in STATA, which calculates the robust regression between the cumulative 

abnormal returns and the independent variables detailed below. 
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Additionally, to check for the possible influence of multicollinearity, we create a correlation matrix for 

the sample seen in the Appendix.  We see that the highest value is -0.57 between the free float and 

market cap parameters.  While this would not affect the predictive strength of the model, we will have 

to take care interpreting the values of these parameters, as the input of each variable is made unclear 

by multicollinearity. 

Another concern with this model is the presence of a nonlinear relationship between the independent 

and dependent variables.  A linear model may not be able to depict the full effects between variables 

assuming a nonlinear relationship.  We test for any nonlinear relationships between the independent 

variables and the various lockup periods by using Ramsey’s RESET test.  Testing for all periods in STATA, 

there was no evidence of any nonlinear relationship between the variables.  Therefore, the linear model 

of the dependent and explanatory variables is sufficient. 

Data Limitations and Assumptions 

Unfortunately, this study was subject to certain limitations and several assumptions were made.  Firstly, 

the ambiguous nature of the prospectus language is a significant factor.  Not once is the lockup 

expiration date specified, and unlike the United States, the IPO lockup expiration is rarely publicized or 

discussed in the Brazilian media.  The beginning of the lockup period is linked to a particular event (date 

of the prospectus, publication of the commencement announcement).  All of the companies in the 

sample had a 180-day lockup period from the IPO date that applied to all pre-IPO shareholders. 

However, many of the companies that list on certain market segments (Novo Mercado, Nivel 2) are 

subject to an additional mandatory lockup period of six months from the IPO date for controlling 

shareholders and senior management.  These two lockup dates are often different, and are separated by 

a matter of days.  Considering the relatively significant level of share holdings that the controlling 

shareholder/senior management has, we will use the “six-month” lockup expiration date for controlling 

shareholders that releases these holdings as our t0.   

Additionally, not all companies start their lockup period at the same starting point, with some 

companies starting with the first public distribution of shares, and others starting on the first day of its 

shares trading on the market.  For the purpose of this study, we will use the starting date listed on the 

IPO prospectus.  IPO firms listed on the Novo Mercado that do not detail this six-month lockup period in 

their prospectus will be assumed to be not subject to this requirement.  Another detail not specified in 

the prospectuses is whether the lockup expiration expires before or after the trading day, for the 

purpose of this study, we will treat t-1 as the actual lockup expiration date, and t0 as the first trading day 

in which the lockup agreement is no longer in effect.  We will analyze the 2-day CAR between these two 

times to account for any date confusion. 
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Companies were dropped if there was missing or irretrievable data or demonstrated at least five days of 

trading inactivity during the estimation and event window.  Additionally, companies were also dropped 

if they experienced a change in share classification during the estimation/event windows.  To ensure 

that any abnormal returns were not influenced by confounding information (i.e. earnings releases, 

buyout announcements, etc), we drop any company that experiences such an event from the day that 

precedes and follows the lockup date (t-1 to t1).  These dates were cross-referenced with the earnings 

release dates found on company websites and events found in the press releases section. 

5.  Results 

From the tests that we run, we should expect to find, assuming the semi-strong efficient market 

hypothesis to be true, no abnormal returns on the days surrounding the lockup expiration date. 

Total Abnormal Returns (Entire Sample) 

Looking at Table 1 for all companies, we find that of the five days that consists of the two days before 

and following t0, four of these days experience negative average abnormal returns.  However, none of 

these returns is statistically significant.  In fact, none of the various event period segments experiences 

an average abnormal return that is statistically significant when tested for all companies.  These results 

are similar to studies conducted in the Italian, Taiwanese, and UK markets by Boreiko & Lomardo (2011), 

Chen, et al., (2005), and Espenlaub, et al., (2001), respectively, in that no significant abnormal returns 

were detected for the entire company sample.  These results support the EMH, as there are no 

discernible returns associated with the dates surrounding lockup expiration.  Based on the results of the 

overall sample, we cannot reject our first null hypothesis that abnormal returns are different from zero 

around lockup expiration.  However, like these other studies, this sample is relatively small, and may not 

be a good representative sample. 

As more time passes after the lockup expirations, the cumulative abnormal returns for all firms gradually 

turns positive.  The fact that there is no prolonged negative effect upon the mean cumulative abnormal 

return could be seen as support for the price pressure hypothesis first introduced by Scholes (1972).  

The price pressure hypothesis “suggested that security prices are affected by temporary changes in 

demand, even in the absence of any new information on the security, and when the temporary change 

in demand subsides, prices typically return to their previous levels, absent any new information on the 

security” (Babbel, et al., 2004, p.597). 

Abnormal Trading Volume/Downward Sloping Demand 
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Looking at Figure 2, we see that there is a noticeable spike in the volume level on t0.  Additionally, six of 

the eight days following t0 experienced higher than average trading volume.  However, it should be 

noted that none of the above average days in the event period experienced a volume level that were 

statistically significant, perhaps indicating that the relatively high level of volume are caused by several 

outliers that singlehandedly brought the average up.  However, when we take the average abnormal 

trading volume for the period from the lockup period to the 8 days following lockup, we find a 

statistically significant average volume increase of 23.7%.   

Looking at the regression results in Table 11, we see that there is a significant negative relationship 

between abnormal trading volume around lockup and the abnormal return on the lockup day.  This 

serves as potential support for the notion of a down-sloping demand of shares, since an increase in the 

number of shares traded would lead to a lower price.  However, it should be noted that this is not a 

permanent effect, as there seems to be a significant positive relationship between abnormal trading 

volume and the CAR for the period following the lockup expiration.  This is similar to the results found 

the Nowak study, in which he hypothesizes that for some companies, a lack of demand due to low 

liquidity leads to an inability to absorb an increased number of sell orders.  Trading would then “dry 

out,” the spread between the bid price and the ask price would widen, which would lead to a larger 

abnormal price decrease, as sellers would have to accept a bid price that is lower than normal.  

However, like the Nowak (2004) study, we have no direct evidence of this claim (no access to the bid-ask 

spread of the companies), and should be subject to future studies. 

Volatility 

Non-volatile companies perform significantly better than their volatile counterparts do in the 30-day 

period following lockup.  The multivariate regression found a negative coefficient of -5.1% in the event 

period surrounding and following the lockup expiration.  This strongly supports the results found in Ofek 

& Richardson’s study as well as Nowak’s study of German IPO lockup expirations, which cites the risk-

diversification hypothesis first proposed by Meulbroek (2001) in which “insiders of risky high-growth 

firms have to reduce their stakes in order to decrease the suboptimal risk inherent in their portfolio” 

(Nowak, 2004, p.13).  Though I cannot identify any particular cause of the volatility, the results found in 

his study and this paper seems to support this hypothesis. 

Private Equity 

An interesting find is that there was no noticeable reaction in stock prices for venture-backed IPOs seen 

in Table 2.  While the negative price reaction in the grouped analysis was relatively large at -0.68%, the 

weak t-statistics and lack of support from the multivariate regression would suggest that the PE 

independent variable has no significant effect on abnormal returns.  While this stands in contrast against 
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several of the previous lockup studies and the theory of downward-sloping demand, there are possible 

explanations.  Firstly, these results could serve as support for the EMH, as investors may be able to 

anticipate the potential share release by venture capital firms and account for it in the stock price before 

the lockup expiration.  Secondly, like Nowak (2004), I was unable to gauge the amount of venture capital 

put into the company, as well as the actual reputation of the VC firm, which could be an important 

factor in predicting their selling decisions.  A study by Lin and Smith (1998, p. 243) found that the firms 

that were more likely to sell during the life of the IPO were those that were older and had a more 

established reputation and venture capitalists are generally “insiders who recognize the value of 

maintaining a reputation with underwriters and secondary market investors for not acting 

opportunistically.” 

Considering the relatively youthful nature of the Brazilian venture capital industry (which did not 

become relevant until the 1990’s), it is possible that Brazilian VC firms are reluctant to quickly sell their 

shares because they are still concerned with developing their reputations to investors and institutions 

worldwide.  Furthermore, in a study by Barry, et al. (1990, p. 461), it was found that many lead venture 

capitalist firms held their positions in IPOs up to a year later, as they “can provide assurance of 

continued monitoring and can credibly signal their belief in the firm’s prospects.”  Further studies 

concerning the reputations and actions of Brazilian VC firms and IPO lockup expiration selling should be 

conducted, but it would seem that regarding lockup expirations, the presence of venture capitalists is 

not a significant negative factor on stock prices. 

Underpricing 

Looking at the descriptive statistics seen in the Appendix, the full sample had an average underpricing 

level of 5.58%, which actually is comparable to a 2010 study on Brazilian IPO underpricing conducted by 

Faria3 (4.86% initial return).  When we compare this to Figure 4 (Ritter, 2012), which chronicles 

underpricing levels found in prior studies, we see that this is a relatively low figure.  In all, of the 48 

countries examined, only eight countries4 had an underpricing level below 10%.  Granted, while the date 

ranges and selection criteria are somewhat dissimilar and the sample sizes differ greatly across the 

studies, it should be evident that Brazilian IPO’s experience a relatively low level of underpricing. 

When separating the companies by the level of underpricing in Table 7, we find that in general, the 

companies that underpriced more experienced a statistically significant larger negative abnormal return 

                                                           
3 Faria’s study looked at Brazilian IPO’s from January 2004 to March 2010.  While the samples and the date range 
for this study and Faria’s are not identical (due to differing selection criteria), both resulted in a relatively low level 
of underpricing. 
4 Argentina, Austria, Canada, Chile, Denmark, Egypt, Norway, and Russia all experienced an underpricing level 
under 10%. 
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upon the lockup expiration date.  This result, however, was statistically insignificant in the regression, 

perhaps because of the presence of significant outliers.  Furthermore, what is even more peculiar is the 

fact that the date preceding it is an almost equally large positive abnormal return.  Moreover, unlike the 

following date, it proves to be statistically significant in the regression model.  Additionally, companies 

that underprice seem to outperform in the period following lockup, as seen in the regression model.  

These results fail to support the theory of strategic underpricing for lockup selling proposed by 

Aggarwal, et al. (2001).  According to the signaling theories by Rock (1986) and Welch (1989), high-

quality companies underprice to signal their company’s quality.  This could explain why underpricing 

companies experience a higher return in the regression results, since naturally higher-quality companies 

would outperform their lower-quality counterparts.  

Free Float 

Looking at Table 3 and the regression table, we find no evidence across all event periods that abnormal 

returns can be influenced by the level of a company’s free float percentage.  This non-result would seem 

to support rejection of the notion of a down-sloping demand of shares, as a lower free float percentage 

has a potential of a higher level of shares that would be released upon lockup expiration.  Nowak (2004) 

suggested that free float is a relatively weak measure of the amount of shares that would actually 

released to the market.  The results for Brazilian companies would seem to agree with this sentiment.  

Though the free float can be a measure of potentially how many shares can be release upon lockup, it 

would only be an effective measure if all pre-lockup shareholders were to sell all their holdings 

immediately once they are able.  As previous literature has documented, many elements factor into the 

shareholder’s decision to sell their shares.  Similar to the VC results, future studies that show 

shareholder reputation and characteristics may shed some light regarding shareholders’ selling 

decisions. 

Post IPO Return 

Looking at the regression results, one of the strongest independent variables is the one that measures 

the percentage return of the IPO up until the lock-up date.  Here, we see a strong negative coefficient of 

-0.176 from t-1 to t30; however, it is unclear whether this is due to underperforming stocks being 

aggressively bought, or outperforming stocks being aggressively sold.  To check we can look at the 

grouped statistics in Table 4 and we find that underperforming companies performed much better after 

the lockup expiration.  Companies that had a lower return up until the lockup expiration experienced a 

much greater upturn in share price than companies that had larger gains, with an average 6.25% CAR 

increase from t-1 to t30.  The fact that the average CAR seems to rise once the lockup has expires leads 
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me to believe that investors will be more attracted to recent IPO’s once a potential negative catalyst has 

passed (i.e. the lockup expiration). 

Market Segment 

The absence of significant abnormal returns when separating by market segment seen in Table 8 is 

unsurprising.  These results were further supported by the lack of any statistically significant returns 

seen in the regression table.  The Novo Mercado listing segment is regarded as having the most strict 

corporate governance requirements in the Brazilian equity market.  Listing on the Novo Mercado can 

serve in the same capacity as companies that agree to a lockup period, namely as a signaling device for 

the managers belief in the quality and future prospects of the company.  Only 21 companies in the 

sample listed with other segments, hardly a large enough sample size to make any definitive conclusion 

regarding the motivations and intentions of companies who are either unwilling or unable to list on the 

Novo Mercado.  Perhaps as time continues and more companies become public and choose to list 

elsewhere, further research can be conducted. 

Secondary Shares 

The results for secondary shares are intriguing.  There was a statistically significant abnormal price drop 

of -1.16% upon the lockup expiration day for companies that did not conduct a secondary share offering 

during their IPO.  This result would seem to support Brav & Gompers’ (2003) view of the commitment 

hypothesis, in that companies that conduct secondary share offerings during the IPO will have less 

incentive to sell upon lockup.  Additionally, these companies could be viewed to have fewer information 

asymmetries, which would reduce the likelihood of insider share selling upon lockup expiration.   

However, we also can see in the regression table in Table 11 that there was no statistically significant 

relationship between abnormal returns and a secondary offering during the IPO.  We have to take into 

account the relatively low number of companies that comprise this particular segment.  At only 28 

companies, we can hardly consider this a proper representative sample required to make a definitive 

conclusion. 

6.  Conclusion / Further Research 

In this study, we conducted an event study of 100 Brazilian IPO’s from 2004 to 2010 to detect if there 

was any significant abnormal returns after the expiration of the IPO lockup period, during which pre-IPO 

shareholders are prevented from selling their shares.  We found no significant abnormal returns for all 

companies during all event dates examined, though we did detect significant negative abnormal returns 
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around lockup for high-volatility firms.  We also find that after the lockup expiration, there is a higher 

frequency of days with a higher-than-average trading volume. 

Many of the abnormal returns found in this study were statistically insignificant, and while this could be 

construed as a testament to the BOVESPA’s overall market efficiency, it could be due to the lack of a 

proper sample.  Considering the relatively shallow amount of data that was available, it would not be 

surprising.  Previous studies have had the luxury of having thousands of IPO’s in their samples (the 

Taiwanese IPO study had 127 IPO’s in its sample, which was the smallest sample size found).  Many of 

the companies originally in this sample had to be removed because of missing data or the presence of 

infrequent trading days, perhaps a consequence of the BOVESPA’s relatively low (when compared to the 

US) market participation.  Additionally, the questionable quality and unavailability of some vital data (i.e. 

the reputation of the Brazilian venture capital firms, among others) could mask other possibilities that 

we are unaware. 

Another point worth noting is the nature of the language of the length of the lockup date in the 

prospectuses.  At times, the definition of the lockup length seems unnecessarily cryptic, and may cause 

confusion for potential investors.  The fact that the lockup expiration date is never specified is also 

frustrating, though this is typical for IPO prospectuses in many countries.  Additionally, unlike the United 

States, where the lockup expirations are commonly broadcasted and discussed in length by the media, I 

found very few instances in which the date of the Brazilian IPO lockup expiration was mentioned, let 

alone specified.  The point is whether this really constitutes as “public” knowledge.  There might be no 

significant movement upon lockup because no one is aware that it is taking place.  This study relied on 

several assumptions regarding the exact lockup date, which were necessary considering the resources 

available. 

There are aspects of this study that could benefit from future research.  Separating the companies based 

on their particular industry could provide some added insight on whether abnormal returns are 

prevalent in certain market sectors, as seen in the IT-industry in the Taiwanese IPO study (Chen, et al., 

2005)).  As mentioned before, the reputation of Brazilian venture capital firms were unavailable to this 

author, but another with access to such information could implement this variable to see if a significant 

relationship exists.  Furthermore, separating the sample be the company’s age may shed some light on 

the possibility of abnormal returns, as older companies tend to be more stable and may be less 

susceptible to major selling upon lockup expiration. 

Surely, in the future once the Brazilian IPO market has become more robust as the country continues to 

grow, we will possibly be able to have a more definitive idea of the mechanics of the relationship 

between the stock price and the IPO lockup expiration date. 
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Appendix 

Statistical Testing of Abnormal Returns 

To test for statistical significance of abnormal returns on a particular day, we employ three different 

event-study significance tests.  The first is a simple portfolio time-series standard deviation test.  This 

test result is essentially the ratio of the mean abnormal return of time t and the standard deviation of 

the mean abnormal returns of the estimation period.  The test statistic for day t is 

𝑡 =  
𝐴𝑅����𝑡

�( 1
100)∑ �𝐴𝑅𝑡����� −  𝐴𝑅�����−11

𝑡=−110

 

Where 𝐴𝑅���� is the average mean abnormal return during the estimation period.  The test significance for 

event periods from dates(𝑇1,𝑇2), the test statistic is modified to 

𝑡 =  
𝐶𝐴𝐴𝑅(𝑇1,𝑇2)

�𝑇2 − 𝑇1 ∗  �( 1
100)∑ �𝐴𝑅𝑡����� −  𝐴𝑅�����−11

𝑡=−110

 

We also employ the use of a modified t-test for standardized abnormal returns.  To obtain standardized 

abnormal returns (SAR), we use a test proposed by Brown & Warner (1985), we divide each individual 

security’s abnormal return in the event period by the security’s standard error in the estimation period.  

This test is dependent “on cross-sectional independence of security [abnormal] returns, and if validated, 

holds considerably more power than the portfolio test” (Corrado, 1989, p. 387)).  The standardized 

abnormal return is given by 

𝑆𝐴𝑅𝑗𝑡 = 𝐴𝑅𝑗𝑡/�𝑆2𝐴𝑅𝑗𝑡 

Where ARjt is the abnormal return of stock j at time t in the event window, and �𝑆2𝐴𝑅𝑗𝑡 is the standard 

deviation of abnormal returns in the estimation period.  The equation for the variance is given as: 

𝑠𝐴𝑅𝑖𝑡2 =
(∑ ((𝐴𝑅𝑖𝑡 (𝑒𝑠𝑡.𝑝𝑒𝑟𝑖𝑜𝑑)−  𝐴𝑅𝚤������(𝑒𝑠𝑡. 𝑝𝑒𝑟𝑖𝑜𝑑)−11

−110 )^2)
100

 

Where: 

𝑠𝐴𝑅𝑖𝑡2  = variance of the AR for companies i at time t 

𝐴𝑅𝑖𝑡 (𝑒𝑠𝑡.𝑝𝑒𝑟𝑖𝑜𝑑) = AR for firm i at time t over the estimation period 
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 𝐴𝑅𝚤������(𝑒𝑠𝑡.𝑝𝑒𝑟𝑖𝑜𝑑) = mean AR for firm i over the estimation period 

To find the standardized cumulative return (SCAR) for returns over a period T1 to T2, we use the 

equation: 

𝑆𝐶𝐴𝑅𝑗 =  � 𝑆𝐴𝑅𝑖𝑡/�𝑇2𝑖 − 𝑇1𝑖 + 1
𝑇2𝑖

𝑡=𝑇1𝑖

 

To test for significance, we accumulate the total number of SCAR’s across the number of firms and 

divide the sum of these figures by the square root of the number of firms. 

𝑍 = (�𝑆𝐶𝐴𝑅𝑗

𝑁

𝑖=1

)/√𝑁 

To account for possible non-normal residual distributions or statistical outliers, we also employ a non-

parametric rank test first proposed by Corrado (1989).  We can check the results of the parametric tests 

against the Corrado test to confirm any significant results found.  The test statistic is given by: 

𝑡 =  �
1
𝑁
�𝐾𝑖,0 −  𝐾𝚤�
𝑁

𝑖=1

� /

⎝
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𝑁
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𝑁
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�^2
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Unfortunately, this form only applies to single-day event periods.  To test the significance of multiday 

event periods, we adjust the model first proposed by Cowan (1992)  

𝑍𝑟 =  √𝑑 ∗  
𝐾�𝑑 −  𝐾�

��1
𝑇∑ �1

𝑁∑ �𝐾𝑖,𝑡 −  𝐾�𝑖�𝑁
𝑖=1 �^2𝑇2

𝑡=𝑇0 �
 

where we replace 𝐾𝑖,0 with 𝐾�𝑑, or the average rank across the N companies across the d days of the 

event window and multiply by the square root of the number of days in the event period d. 
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Descriptive Statistics (100 firms) 

  

 %Underpricing 

Est. Mark. Cap 

(in millions) %Free Float 

Post IPO % 

Return Volatility Abnorm trading 

Mean 5.58 2567.36 35.50 14.74 2.80 1.33 

Min -14.23 232.00 5.00 -60.10 1.58 0.06 

Max 52.13 35714.00 98.37 219.79 6.58 20.96 

Median 2.63 1552.00 34.59 6.56 2.68 0.78 

Std dev 9.475034528 4105.689579 16.0828503 45.5560856 0.81 2.45 

 

 

Correlation Matrix             
  A B C D E F G H I 
A 1                 
B -0.003 1               
C -0.1463 0.12 1             
D 0.0612 -0.0047 -0.579 1           
E 0.088 0.2701 -0.1068 0.1807 1         
F -0.084 0.0532 -0.1115 0.1111 0.0882 1       
G -0.0183 0.1005 0.1157 -0.0757 -0.2899 -0.0391 1     
H 0.0975 -0.065 -0.1045 0.0237 0.0791 0.0257 -0.0578 1   
I 0.0766 0.2117 0.0266 0.1465 0.1733 -0.1028 -0.1618 -0.0226 1 

 

KEY 

 

 

 

PE A
Underpricing B
Est. Mark. Cap C

Free Float D
Post IPO E

Mkt Segment F
Volatility G

Abnor. Trad. Vol H
Sec. IPO Shares I
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Table 1:  Cumulative Abnormal Returns for all firms (including test statistics) 
All Firms (N=100) CAR Port. Test Std. Abnor. Corrado 
pre10 to pre1 -0.37% -0.446 -0.015 -0.031 
pre2 -0.31% -1.202 -1.362 -1.016 
pre1 0.32% 1.209 1.188 1.291 
lock -0.39% -1.511 -0.919 -1.215 
post1 -0.14% -0.541 -0.783 -0.033 
post2 -0.10% -0.387 -0.462 -0.301 
pre1 to post1 -0.64% -1.088 -1.045 -0.569 
pre1 to lock -0.08% -0.213 0.190 0.054 
pre10 to post10 0.38% 0.318 0.477 0.634 
pre1 to post30 2.14% 1.444 1.792 1.852 

*In this and the following tables the event period lengths are denoted by the use of “pre” and “post.”  

These are used to indicate the days that precede and follow the event (the lockup expiration date, 

denoted as “lock”).  For example, the period “pre10 to post10” is the period that begins 10 days 

before the event (pre10), and ends 10 days following the event (post10), for a total of 21 days 

(including the event day). 

Table 2: Cumulative Abnormal Returns (separated by Private Equity) 

 

 

 

 

 

 

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
0.03% 0.024 0.098 0.393 pre10 to pre1 -0.75% -0.615 -0.119 -0.384
0.14% 0.409 0.359 0.620 pre2 -0.75% -1.961 -2.309 -1.894
0.22% 0.630 0.423 0.671 pre1 0.41% 1.057 1.287 1.137
-0.68% -1.934 -1.643 -1.447 lock -0.12% -0.313 0.307 -0.360
0.20% 0.580 0.525 0.811 post1 -0.47% -1.231 -1.644 -0.750
0.11% 0.312 -0.161 0.558 post2 -0.30% -0.790 -0.503 -0.886
0.00% -0.002 -0.223 0.542 pre2 to post2 -1.25% -1.448 -1.280 -1.231
-0.46% -0.923 -0.863 -0.549 pre1 to lock 0.29% 0.527 1.127 0.550
1.29% 0.800 0.712 1.101 pre10 to post10 -0.49% -0.280 -0.020 -0.113
1.91% 0.961 1.031 1.273 pre1 to post30 2.35% 1.079 1.552 1.360

No Private Equity (N=51)Private Equity (N=49)
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Table 3: Cumulative Abnormal Returns (separated by free float) 

 

Table 4: Cumulative Abnormal Returns (separated by Post-IPO rate of return) 

 

Table 5: Cumulative Abnormal Returns (separated by Market Capitalization) 

 

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
-1.53% -1.393 -1.461 -1.632 pre10 to pre1 0.80% 0.659 1.439 1.485
-0.70% -2.019 -2.223 -2.009 pre2 0.07% 0.195 0.269 0.511
0.46% 1.329 1.026 1.115 pre1 0.17% 0.442 0.679 0.697
-0.53% -1.528 -0.745 -1.217 lock -0.26% -0.674 -0.574 -0.498
0.09% 0.257 0.321 0.840 post1 -0.37% -0.974 -1.445 -0.831
-0.39% -1.113 -0.996 -0.550 post2 0.19% 0.484 0.334 0.110
-1.07% -1.374 -1.171 -0.815 pre2 to post2 -0.20% -0.236 -0.330 -0.005
-0.07% -0.141 0.198 -0.073 pre1 to lock -0.09% -0.164 0.075 0.141
-1.64% -1.030 -0.966 -0.692 pre10 to post10 2.40% 1.372 1.651 1.502
3.23% 1.637 1.928 2.087 pre1 to post30 1.04% 0.483 0.644 0.542

Below Free Float (N=50) Above Free Float (N=50)

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
-1.91% -1.506 -1.780 -1.957 pre10 to pre1 1.17% 1.106 1.758 1.949
-0.11% -0.269 -0.543 -0.146 pre2 -0.52% -1.550 -1.412 -1.263
0.56% 1.385 1.340 1.167 pre1 0.08% 0.226 0.365 0.605
-0.50% -1.235 -1.120 -1.557 lock -0.29% -0.876 -0.200 -0.103
-0.12% -0.307 -0.273 0.097 post1 -0.16% -0.475 -0.852 -0.145
0.01% 0.014 -0.134 0.024 post2 -0.21% -0.620 -0.529 -0.442
-0.17% -0.184 -0.326 -0.185 pre2 to post2 -1.11% -1.473 -1.175 -0.603
0.06% 0.107 0.156 -0.275 pre1 to lock -0.22% -0.460 0.117 0.355
0.35% 0.191 -0.252 -0.209 pre10 to post10 0.41% 0.266 0.937 1.093
6.25% 2.750 3.135 2.889 pre1 to post30 -1.98% -1.040 -0.563 -0.370

Below Post IPO Rtn (N=50) Above Post IPO Rtn (N=50)

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
1.21% 1.105 1.690 1.155 pre10 to pre1 -1.95% -1.693 -1.711 -1.249
0.23% 0.658 0.727 0.955 pre2 -0.86% -2.351 -2.681 -2.481
-0.06% -0.164 -0.004 -0.125 pre1 0.69% 1.890 1.710 2.019
-0.25% -0.729 -0.668 -0.780 lock -0.54% -1.473 -0.651 -0.965
-0.15% -0.420 -0.708 -0.594 post1 -0.14% -0.376 -0.417 0.570
-0.24% -0.705 -0.858 -0.637 post2 0.04% 0.115 0.196 0.224
-0.47% -0.608 -0.676 -0.528 pre2 to post2 -0.80% -0.982 -0.824 -0.283
-0.31% -0.631 -0.476 -0.640 pre1 to lock 0.15% 0.295 0.749 0.745
1.70% 1.072 1.322 1.010 pre10 to post10 -0.94% -0.565 -0.637 -0.124
2.51% 1.279 1.448 1.303 pre1 to post30 1.76% 0.853 1.124 1.352

Below Market Cap (N=50) Above Market Cap (N=50)
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Table 6: Cumulative Abnormal Returns (separated by Volatility) 

 

Table 7: Cumulative Abnormal Returns (separated by Underpricing) 

 

Table 8: Cumulative Abnormal Returns (separated by Market Segment) 

 

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
0.73% 0.874 1.048 0.402 pre10 to pre1 -1.51% -1.016 -1.102 -0.392
-0.39% -1.485 -1.353 -0.849 pre2 -0.24% -0.503 -0.581 -0.551
0.04% 0.140 0.300 0.133 pre1 0.61% 1.293 1.413 1.528
0.22% 0.841 0.912 0.671 lock -1.04% -2.206 -2.272 -2.134
-0.43% -1.653 -1.574 -0.760 post1 0.16% 0.346 0.486 0.623
-0.05% -0.176 -0.133 -0.174 post2 -0.16% -0.338 -0.532 -0.230
-0.61% -1.044 -0.827 -0.438 pre2 to post2 -0.66% -0.630 -0.664 -0.342
0.26% 0.693 0.857 0.569 pre1 to lock -0.43% -0.646 -0.607 -0.429
0.18% 0.153 0.418 0.104 pre10 to post10 0.59% 0.272 0.261 0.717
3.79% 2.553 2.397 2.005 pre1 to post30 0.42% 0.157 0.129 0.604

Below Volatility (N=51) Above Volatility (N=49)

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
-1.46% -1.242 -1.046 -1.347 pre10 to pre1 0.72% 0.633 1.025 1.255
-0.39% -1.044 -1.295 -1.179 pre2 -0.24% -0.672 -0.659 -0.193
-0.30% -0.814 -0.733 -0.650 pre1 0.93% 2.600 2.438 2.312
0.39% 1.047 1.560 1.500 lock -1.18% -3.280 -2.880 -3.030
-0.07% -0.194 -0.186 0.090 post1 -0.21% -0.587 -0.938 -0.130
-0.38% -1.031 -1.395 -0.750 post2 0.18% 0.501 0.733 0.329
-0.76% -0.911 -0.916 -0.442 pre2 to post2 -0.52% -0.643 -0.584 -0.318
0.09% 0.165 0.585 0.601 pre1 to lock -0.24% -0.481 -0.312 -0.508
-0.15% -0.091 -0.041 -0.165 pre10 to post10 0.92% 0.557 0.726 0.987
2.27% 1.081 1.360 0.995 pre1 to post30 2.00% 0.986 1.212 1.461

Below Underprice (N=50) Above Underprice (N=50)

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
-0.67% -0.723 0.656 -0.351 pre10 to pre1 0.76% 0.456 0.153 0.714
-0.36% -1.230 -1.156 -1.017 pre2 -0.14% -0.275 -0.342 -0.235
0.32% 1.099 1.155 0.812 pre1 0.30% 0.566 0.480 1.382
-0.37% -1.269 -1.117 -0.893 lock -0.49% -0.927 -0.499 -1.008
0.08% 0.287 0.050 0.694 post1 -0.99% -1.886 -1.747 -1.648
-0.09% -0.297 -0.164 -0.379 post2 -0.16% -0.298 -0.725 0.108
-0.41% -0.630 -0.551 -0.350 pre2 to post2 -1.48% -1.261 -1.267 -0.626
-0.05% -0.120 0.027 -0.058 pre1 to lock -0.19% -0.255 -0.013 0.264
0.54% 0.402 1.342 0.545 pre10 to post10 -0.21% -0.087 -0.538 0.349
2.80% 1.697 2.478 1.815 pre1 to post30 -0.38% -0.129 -0.193 0.512

Novo Mercado (N=79) Other (N=21)
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Table 9: Cumulative Abnormal Returns (separated by Abnormal Trading Volume) 

 

Table 10: Cumulative Abnormal Returns (separated by Secondary Shares issued during IPO) 

 

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
0.23% 0.221 0.193 0.263 pre10 to pre1 -0.97% -0.790 -0.214 -0.299
-0.60% -1.805 -1.744 -1.738 pre2 -0.03% -0.083 -0.210 0.278
0.42% 1.260 1.032 1.400 pre1 0.22% 0.555 0.673 0.430
-0.16% -0.477 -0.396 -0.880 lock -0.63% -1.630 -0.923 -0.828
-0.21% -0.635 -0.417 0.124 post1 -0.07% -0.188 -0.708 -0.166
-0.40% -1.211 -1.278 -1.076 post2 0.20% 0.510 0.616 0.627
-0.95% -1.283 -1.254 -0.971 pre2 to post2 -0.32% -0.373 -0.247 0.153
0.26% 0.554 0.450 0.368 pre1 to lock -0.42% -0.760 -0.177 -0.282
0.44% 0.289 0.235 0.475 pre10 to post10 0.32% 0.182 0.449 0.418
1.63% 0.873 1.077 1.075 pre1 to post30 2.64% 1.203 1.495 1.520

Below Abnorm. Volume (N=50) Above Abnorm. Volume (N=50)

CAR Port. Test Std. Abnor. Corrado CAR Port. Test Std. Abnor. Corrado
0.22% 0.248 0.652 0.623 pre10 to pre1 -1.88% -1.017 -0.193 -0.918
-0.34% -1.230 -0.751 -0.655 pre2 -0.24% -0.416 -0.945 -0.802
0.19% 0.672 0.342 0.821 pre1 0.65% 1.109 1.698 1.033
-0.10% -0.347 -0.360 -0.090 lock -1.16% -1.989 -2.137 -1.920
0.02% 0.086 -0.287 0.256 post1 -0.57% -0.970 -0.993 -0.412
-0.25% -0.899 -0.860 -0.608 post2 0.28% 0.481 1.443 0.339
-0.48% -0.768 -0.857 -0.123 pre2 to post2 -1.04% -0.798 -0.418 -0.788
0.09% 0.230 -0.013 0.517 pre1 to lock -0.51% -0.622 -0.310 -0.627
0.21% 0.165 0.378 0.424 pre10 to post10 0.82% 0.306 0.741 0.479
1.83% 1.165 1.746 1.371 pre1 to post30 2.91% 0.881 0.663 1.214

Secondary Shares in IPO (N=72) No Secondary Shares in IPO (N=28)
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Table 11:  Regression results for CARs across various event periods
pre10 to pre1 pre2 pre1 lock post1 post2 pre2 to post2 pre1 to lock pre10 to post10 pre1 to post30

Constant 0.035 -0.009 -0.001 0.019 -0.012 -0.003 -0.016 0.018 -0.004 0.104
(0.65) -(0.67) -(0.10) (1.10) -(0.69) -(0.23) -(0.50) (0.80) -(0.05) (1.11)

PE -0.008 0.008 -0.001 -0.004 0.006 0.006 0.010 -0.006 0.008 0.011
-(0.45) (1.65) -(0.11) -(0.80) (1.18) (1.23) (0.98) -(0.85) (0.26) (0.36)

Underpricing -0.008 -0.003 0.052 -0.053 -0.001 0.044 0.045 -0.006 0.150 0.343
-(0.08) -(0.10) (1.98) -(1.71) -(0.03) (1.67) (0.76) -(0.15) (0.92) (1.99)

Est. Mark. Cap -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
-(1.06) -(0.69) (0.28) -(0.08) -(1.00) (0.94) -(0.12) (0.07) -(0.18) (0.66)

Free Float 0.029 0.022 0.007 -0.001 -0.037 0.010 -0.001 -0.001 0.113 -0.001
(0.43) (1.25) (0.40) -(0.03) -(1.72) (0.58) -(0.02) -(0.04) (1.00) (0.00)

Post IPO 0.004 -0.004 -0.005 -0.003 0.001 -0.012 -0.023 -0.009 -0.062 -0.178
(0.21) -(0.74) -(0.84) -(0.42) (0.09) -(2.09) -(1.83) -(1.00) -(1.76) -(4.81)

Market Segment -0.014 -0.002 -0.006 0.001 0.011 -0.004 0.021 0.001 0.009 0.047
-(0.66) -(0.44) -(1.09) (0.11) (1.67) -(0.62) (1.63) (0.08) (0.26) (1.26)

Volatility -1.199 0.064 0.183 -0.765 0.485 -0.122 -0.880 -0.744 -1.571 -5.198
-(0.93) (0.19) (0.53) -(1.87) (1.18) -(0.35) -(1.13) -(1.38) -(0.72) -(2.29)

Abnorm. Trad. Vol 0.277 0.019 0.122 -0.387 -0.077 0.104 0.180 0.073 0.678 1.248
(0.79) (0.20) (1.29) -(2.04) -(0.69) (1.10) (0.85) (0.49) (1.15) (2.01)

Sec. Shares in IPO 0.008 -0.002 -0.004 0.011 0.006 -0.004 0.013 0.007 -0.006 -0.004
(0.39) -(0.47) -(0.70) (1.63) (0.87) -(0.82) (1.10) (0.80) -(0.18) -(0.11)

-1.50% 

-1.00% 

-0.50% 
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1.50% 

2.00% 

Figure 1:  Cumulative Abnormal Returns (All Firms) 
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Figure 3:  Total Number of Brazilian IPOs 
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Figure 2: Mean abnormal trading volume during event period 
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Figure 4:  Average first-day returns on 
(mostly) European IPOs 
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Figure 4: Average first-day returns on 
non-European IPOs 
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