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We study the impacts of country-level information asymmetry, investors' home-country bias,
effectiveness of contract enforcement mechanisms, and accessibility of legal recourse on IPO
underpricing in 36 countries around the globe. We find evidence consistent with all four of our
hypotheses. First, we find a positive and significant effect of country-level information asymmetry
on IPO underpricing. Second, our empirical evidence is consistent with the agency-cost-based
explanation of IPO underpricing.We find that lower cost to entice the block holders, measured by
domestic investors' home-country bias, reduces IPO underpricing. Third, we find that effective
contract enforcement mechanisms help to reduce IPO underpricing. Finally, we find a positive
relation between the accessibility of legal recourse and IPO underpricing.
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1. Introduction

IPO underpricing has been a pervasive empirical phenomenon for decades. Studies of IPO underpricing date back as far as the early
1970s (Ibbotson (1975); Stoll and Curley (1970)), and researchers continue to observe the phenomenon not only in the U.S., but also in
countries around the globe.1 The extent of underpricing varies widely from country to country as well.2 For example, Loughran et al.
(1994) report that the average underpricing ranges 3% inMalaysia. In our sample of 36 countries during the period 2000 to 2006,wefind
that the average underpricing ranges from 4.33% in Norway to 57.14% in China. However, despite the wide global variation of
underpricing, the IPO literature has been almost exclusively preoccupied with the determinants on IPO underpricing within a single
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country rather than across international borders.3 In this paper, we present an empirical investigation on the sources of cross-country
variation of IPO underpricing.

We hypothesize that the variation of IPO underpricing across countries can be explained by at least four country-level characteristics,
namely country-level information asymmetry, investors' home-country bias, effectiveness of contract enforcement mechanisms, and
accessibility of legal recourse.4Ourhypotheses aremotivatedby theobservation that for anyasset, including IPOs, returnsdirectly depend
onhowwell thefinancial systemcarries out itsmain functions: diversificationof risk, themonitoringof incumbentmanagement, exertion
of corporate control mechanisms, and protection of stakeholders' rights. These market performances to a large extent depend on
information dissemination mechanisms, investors' preference, and rules and regulations as well as accessibility and implementation of
such rules and regulations.

Our study recalls lines of inquiry pursued in Henderson et al. (2006), and Kim and Weisbach (2008). Henderson et al. (2006)
examine the reasons why firms rely onmultiple sources of capital and the factors that affect their choices. Kim andWeisbach (2008)
find evidence that globally firms do raise capital for investment purposes. Given that firms do raise substantial capital for investment
around the globe, two natural questions arise:What are the costs for raising capital worldwide? Andwhich factors affect these costs?
From an IPO perspective, our paper sheds some light on these two important questions in following four hypotheses.

First, consistent with the well-documented asymmetric information theory on IPO underpricing, we argue that the differences
in country-level information asymmetry influence differences in IPO underpricing; that is, a higher level of information
asymmetry is associated with a higher level of IPO underpricing.5 We identify two types of information asymmetry, namely,
“insider–outsider” information asymmetry and “outsider–outsider” information asymmetry, and hypothesize that both types of
information asymmetry tend to increase IPO underpricing.6

Second, as Stoughton and Zechner (1998) state, IPO underpricing is one mechanism to attract block holders, who provide
better monitoring and thereby, increase firm value. The issuing firm bears the cost of underpricing as a way to entice block holders.
Thus, we expect that in countries where investors are favorably biased towards their domestic stocks — willing to hold
proportionately more domestic equity in their portfolio— the cost to entice these investors as block holder will be relatively lower.
Therefore, we expect a negative relation between investors' home-country bias and IPO underpricing.

Inefficient enforcement of contracts often leads to “corporate self-dealings” — transactions designed solely to expropriate outside
shareholders' wealth by connected or influential shareholders. Problem with “self-dealing” transactions is that these transactions
always benefit one groupof shareholders at the expense of the others— creating a divergence in valuation and consequently, lowering
the participation of “not-so connected” investors. Attracting these investors back requires that thefirm either pays upfront incentives,
like discounted offer price, or puts in place crediblemechanismswhich discourage such self-dealing transactions. Obviously, to a large
extent these twomechanisms are substitutes of each other and thus, we predict a negative relation between effectiveness of contract
enforcement mechanisms and IPO underpricing.

Finally, in line with Hughes and Thakor (1992) and Tinic (1988), we argue that IPO underpricing can also be considered as an
ex-ante insurance premium against future litigation risk. Hence, we predict that IPO underpricing is positively related to the
investors' accessibility of legal recourse and the level of penalties associated with insiders' wrongdoings.

We test our hypotheses using data from 36 countries over the period between 2000 and 2006. In line with the commonly held
view that a large fraction of the information produced by analysts comes directly from the firm,7 it is reasonable to expect that the
greater the number of analysts following a firm, the lower the level of information asymmetry between the firm and outsiders.
Thus, we measure country-level “insider–outsider” information asymmetry by using the median value of analyst following, see
Hope (2003), for each country in our sample period. Consistent with our hypothesis, we find that the level of analyst following has
statistically significant negative impact on IPO underpricing. To represent “outsider–outsider” information symmetry, we use the
stock price synchronicity fromMorck et al. (2000), whereby higher level of price synchronicity represents higher level of outsider–
outsider information asymmetry, after controlling for “insider–outsider” information asymmetry.8 This approach is based upon
Chen et al. (2007), who discover a significant relation between price non-synchronicity and managers' investment decisions after
controlling for the number of analysts. Their findings imply that managers learn from the prices of non-synchronous stocks. As
expected, our empirical results indicate that stock price synchronicity is positively related to IPO underpricing.

We measure block holders' preferences for home-country equity using the measure of mutual fund home bias from Lau et al.
(2009).Wefind a significant and negative relation between IPO underpricing and home-country bias, consistentwith our hypothesis.

3 Few studies have examined the relations between IPO underpricing and country-level characteristics in a multi-country framework. For example, Ljungqvist
and Wilhelm (2002) examine the relations between IPO underpricing, institutional allocation, and information production through the IPO process in a sample of
641 observations from France, Germany, U.K., and U.S., but country-level determinants of IPO underpricing are not investigated. Ljungqvist et al. (2003) study the
impact of diffusion of U.S. underwriting mechanisms, e.g., book building, on international IPO underpricing and direct costs of issuance.

4 A detailed discussion on our hypotheses is presented in Section 2.
5 See, for example, Allen and Faulhaber (1989), Grinblatt and Hwang (1989), Ravid and Spiegel (1997), Rock (1986), and Welch (1989).
6 Michaely andShaw(1994) test these twohypotheses separately onU.S. data andfindsupport for theoutsider–outsider asymmetric informationhypothesis. Theyfindno

support for the insider–outsider asymmetric information hypothesis (or the signaling theory). Our objective is to verify these important findings in a multi-country
environment.

7 See, for example, Chen et al. (2007) and Hutton (2005).
8 We do not use bid–ask spread instead of stock price synchronicity, because Stoll (1989) argues that bid–ask spread consists of three components, adverse

information costs, order processing costs, and inventory holding costs. Not only the adverse information costs, but also the last two components, vary a lot across
countries with vastly different institutional setups, structures of ownership and outside investors' participation rates. Thus, bid–ask spread can be a noisy proxy
for adverse information costs, which we are interested in.
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To represent the effectiveness of a country's contract enforcementmechanisms, we use the anti-self-dealing index fromDjankov et al.
(2008).9 We find that the index has a significant and negative impact on IPO underpricing, which is also consistent with our
hypothesis. Finally, to proxy for country-level accessibility of legal recourse,we apply the country-level prospectus liability index from
La Porta et al. (2006). It varies from zero to one, with one representing the least difficulty in recovering losses due to misleading
statements in the IPO prospectus, and zero representing themost. Procedural simplicity increases the ex-ante chance of litigation and
makes the insurance against such litigation valuable. Consistent with our hypothesis, we find a significant positive relation between
prospectus liability index and IPO underpricing.

Fortified with our results, we further check whether our main hypotheses are driven by any particular subset of our sample. First,
wedropU.S. andCanada fromour sample. U.S. andCanadian IPOs account for28.28%of our sample size and inmanyaspects, e.g.,major
investmentbanks, number of active analysts, andnumber of regulatory authorities, U.S. andCanada arewayaheadofmost of theother
countries in our sample. Thus, to examinewhether our results are drivenby theU.S. andCanadian IPOs,we re-estimateourmodel after
excluding U.S. and Canadian IPOs from our sample. We find that our results are robust to exclusion/inclusion of U.S. and Canada.

Prior studies argue that governments influence asset-formation-processes significantly in Asian countries and the level of
underpricing in Asian markets is driven largely by regulatory guidelines.10 Hence, we exclude all Asian countries from our analysis
and re-examine our model using the truncated sample. We find that except for the stock price synchronicity, all of our results are
qualitatively similar. The coefficient on stock price synchronicity is not significant — showing that stock price synchronicity
matters the most for the Asian countries. We argue that a typical uninformed Asian investor, due to relatively more government
influence in asset markets, underdeveloped monitoring institutions, closely-held ownership structures widespread in Asia and,
inadequate and nonfunctional “tipping laws,”worries most about the existence of one or more potential outside investor(s) with
relevant private information — information that helps an informed investor to select better IPOs. Thus, the uninformed outside
investors demand higher protection (in form of underpricing) against potential “lemon problem” in allocation of IPOs.

Next, we drop five countries with the least number of IPOs to reduce the variability in number of IPOs across countries, and to
eliminate the possibility that our results are mainly driven by a few unrepresentative countries. We re-estimate our model using
this new sample and find that our results are robust. Lastly, we exclude countries with large gray markets from our sample — an
over-the-counter market where dealers may execute orders for preferred customers as well as provide support for a new issue
before it is actually issued.11 In such cases, IPO initial returns are lower because a market price already has been established in the
gray markets, and thus, may affect our results. We re-run our model using this reduced sample and find that our results are robust
to exclusion/inclusion of countries with large gray markets.

In summary, our results show that IPO underpricing is higher in countries with higher level of information asymmetry, lower level
of home-country bias, less effective contract enforcementmechanism, and easier access to legal recourse for investors. The remainder
of this paper is structured as follows: Section 2 reviews the literature and develops the hypotheses. Section 3 describes the sample
selection process, variable definition, and summary statistics of the data. Section 4 presents the results on the relations between IPO
underpricing and the main variables of interest (i.e., information asymmetry, home-country bias, effectiveness of contract
enforcement, and accessibility of legal recourse). Section 5 presents the results of robustness tests and Section 6 concludes the paper.

2. Hypothesis development

In this section we briefly describe theories that have attempted to explain IPO underpricing. We then propose some country-
level characteristics that can be used to test these theories, and present corresponding hypotheses.

2.1. Asymmetric information hypothesis

Asymmetric information theory, one of the most thoroughly explored theories of underpricing, assumes that the investors and the
issuer are not equally informed, i.e., information is asymmetric and corporate transparency is limited. For example, if insiders have better
information about thepresent value of their future cashflows thanoutsiders, thenunderpricing can beused to attract investors.12 Thus, a
higher level of insider–outsider information asymmetry can be associated with a higher level of IPO underpricing. In this study, we use
country-level analyst following to proxy for the level of insider–outsider information asymmetry.13 Since a higher level of analyst
following is associated with a lower level of insider–outsider information asymmetry, we have the following hypothesis14:

9 This index is based on legal rules prevailing in 2003, and focuses on private enforcement mechanisms, such as disclosure, approval, and litigation, governing a
specific self-dealing transaction.
10 See, for example, Cheung et al. (2009) and Kutsuna et al. (2009).
11 See, for example, Derrien and Kecskes' (2007) paper for detailed discussion.
12 Underpricing could also be used to signal the company's “true” high value; see, for example, Allen and Faulhaber (1989), Grinblatt and Hwang (1989), Ravid
and Spiegel (1997), and Welch (1989). This signal is clearly costly, but if successful, signaling can allow the high quality issuers to deter the low quality issuers
from entering the market and the high quality issuers expect to be compensated from favorable market response in future, e.g., from seasoned equity offerings.
13 See, for example, Agrawal et al. (2006), Chen et al. (2007), and Hutton (2005).
14 Bradley et al. (2003), and Cliff and Denis (2004) find that IPO firms that receive analyst coverage are more underpriced, and that these analysts tend to
provide favorable recommendations for the firms. Different from this line of literature, in this paper we argue that on average analyst coverage can mitigate the
information asymmetry problem in the financial market and consequently reduce IPO underpricing.
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Hypothesis 1a. Country-level analyst following is negatively related to IPO underpricing.

Information asymmetry amongoutsiders can also influence IPO underpricing. Rock (1986)model assumes that some investors are
better informedabout the truevalueof the shares onoffer thanother investors. Informed investors bidonly for attractivelypriced IPOs,
whereas the uninformed investors bid indiscriminately. This lack of knowledge imposes a “winner's curse” on uninformed investors:
In low quality offerings, uninformed investors receive all the shares they have bid for, while in high quality offerings, their demand is
largely crowded out by the informed investors. The basic testable implication of the Rock (1986)model is that, if correctly adjusted for
rationing, uninformed investors' abnormal returns are zero on average. Informed investors' conditional returns are enough to cover
their costs of acquiring information. Thus, we expect a higher level of outsider–outsider information symmetry to be associated with a
higher level of IPO underpricing.

We use country-level stock price synchronicity to measure the level of outsider–outsider information asymmetry. Chen et al.
(2007) argue that, after controlling for analyst following, the significant relation between price non-synchronicity and managers'
investment decisions implies that managers learn more from the prices of non-synchronous stocks. Similarly, we argue that the
information asymmetry represented by the average level of stock price synchronicity, in the presence of analyst coverage, is
mainly a measure of information asymmetry among the outside investors.15

There are papers that question the effectiveness of stock price synchronicity as a proxy for information asymmetry. For example,
Ashbaugh-Skaife et al. (2006), andDasgupta et al. (2010) argue thatmore informative stockprices today shouldbe associatedwith less
firm-specific variation in stock prices in the future. Therefore, stock price synchronicity should be higher when more firm-specific
information has been incorporated into the price in the past.We argue, that although this argumenthas its ownmerit, it depicts a very
static nature of firm specific information. In our opinion, firm-specific information has a “level” component and a “flow” component. If
flow of new information is negligible, incorporation of high level firm-specific information into the prices in the past should lead to
lower firm-specific stock price variations in the future. But if theflow component is significant, then high level past incorporationmay
well be ineffective in taming firm-specific stock price variations in the future. What becomes important is the channel to incorporate
newfirm-specific information, as it evolves, into the stockprices. If these channels are notwell developed—particularly the inability of
the market (or country) to publicly incorporate firm-specific information into its stock prices may give rise to undesirable private
channels. Uninformed investors would then require higher upfront discount in order to break even. It could be either insider based
private channels or outsider based private channels; hence, we control for analyst following as a proxy of insider–outsider level of
information asymmetry, and argue that stock price synchronicity as a proxy for outsider–outsider information asymmetry only after
controlling for analyst following. Following hypothesis is thereby proposed:

Hypothesis 1b. Country-level stock price synchronicity is positively related to IPO underpricing.

2.2. Enticing costs hypothesis

The second important avenue taken by the financial literature to explain the observed IPO underpricing is related to agency costs and
ownership structure. Stoughton andZechner (1998) (henceforth, SZ) argue that underpricinghelps to create blockholders and thus leads
to increased monitoring, which results in lower agency costs. The SZ model suggests that block holders incur costs through the lack of
optimal diversification.16 We expect that in countries where investors are positively biased towards their domestic stocks, domestic
investors are willing to hold proportionately more domestic equity in their portfolio— the cost to entice these investors as block holder
will be relatively lower.Wepropose the following stylized example to putmore rigor into our argument: Consider two countries,A andB,
identical in all aspects, except that countryA's investor-grouphaspositive “homebias” relative to countryB's investor-group. Eachcountry
has N securities traded in home market, and each investor group invests its aggregate wealth,W, in home as well as foreign markets.

Assume thatWh
A is the wealth invested by the investor-group in country A in its homemarket, andWf

A is the wealth invested by
the investor-group in country A in foreign markets. Similarly, Wh

B is the wealth invested investor-group in country B in the home-
market, and Wf

B is the wealth invested in by investor-group in country B in foreign markets. By our assumptions, we can get the
following equations:

Wj = Wj
h + Wj

f j = A;B ð1Þ

WA = WB = W ð2Þ

WA
h > WB

h and WA
f < WB

f : ð3Þ

Eq. (3) is based on our assumption that country A's investor-group has positive “home country bias” relative to country B's
investor-group and consequently, invests a larger fraction of its aggregate wealth in home-country stocks. If both the investor-

15 Also see, for example, Durnev et al. (2003), and Durnev et al. (2004).
16 (Booth and Chua (1996) argue that underpricing might be a way to avoid block holding by creating excess demand, so that the shares can be distributed
widely, while Ritter and Zhang (2007) find that deeply underpriced stocks are preferentially allocated to underwriters' affiliated funds.
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groups invest equally in each of the N securities, then investor-group in each country invests

wj
h;k =

Wj
h

N
∀k = 1; 2;…N; and j = A; B;

in each security. Thus, togetherwith Eq. (3),we can state thatwh,k
A >wh,k

B ∀k=1, 2,…N. If an IPO occurs in country A and the investor-
group rebalances itsportfolio toaccommodate thenewly issuedsecurity into theportfolio, then incountryA investor-group invests

wA
h;IPO =

WA
h

N + 1
; ð4Þ

and,

wA
h;k =

WA
h

N + 1
∀k = 1; 2;…N; ð5Þ

wherewh, IPO
A +∑k=1

N wh, k
A =Wh

A, is the total dollar invested in the domestic stock by investor-group in domestic country A.
If a similar IPO occurs in country B and the investor-group rebalances its portfolio to accommodate the newly issued security,

then in country B investor-group invests

wB
h;IPO =

WB
h

N + 1
; ð6Þ

and,

wB
h;k =

WB
h

N + 1
∀k = 1; 2;…N: ð7Þ

Obviously, wh,k
j

bwh,k
j , ∀ j=A, B and ∀k=1,…N+1, because an increase in the number of securities decreases the dollar

allocation in each security in each country. However, using Eq. (3), we can argue that investor-group in country A invests more
dollars in the “newly issued security” at the home-market relative to country B's investor-group, who invests less dollars in a
“newly issued security” in their home-market:

wA
h;IPO > wB

h;IPO; ð8Þ

becauseWh
A>Wh

B. Suppose “block”position in the “newly securitized”firm implies investingw = αV dollar in “newly securitized”firm in
both countries A and B, where V is the fair value of the IPO firm and α is the required holding to act as block. Then the cost of inducing a
block holder is positively related to extra dollar investment of the amount αV−wh, IPO

A in country A and αV−wh, IPO
B in country B.

Stoughton and Zechner (1998) advocate that IPO underpricing is a payment for the costs of block holding and hence, should be
proportional toαV−wh, IPO

A in countryAandαV−wh, IPO
B in countryB. GivenEq. (8), the costof inducing “blockholding” is lower incountry

A relative to countryB. Thus, thedollar discount,which issuingfirmneeds to give as compensation for the costs of excess holding, is

dA = g αV−WA
h;IPO

� �
< dB = g αVð Þ−WB

h;IPOÞ; ð9Þ

where g(⋅) is a function that converts excess exposure in a stock into costs, and the conversion depends on investors' preference
parameters; dA and dB are the dollar discount to attract block holders. Since, underpricing is

fair value−offered value
offered value

ð10Þ

and, dA is less than dB (given that αV−wh, IPO
A is less than αV−wh, IPO

B ), we get

UA =
V− V−dAð Þ

V−dA
< UB =

V− V−dBð Þ
V−dB

: ð11Þ

Thus, we hypothesize that IPO underpricing in country A is lower than that in country B17:

Hypothesis 2. Country-level home-country bias is negatively related to IPO underpricing.

17 Prior studies on home-country bias show that high level information asymmetry tends to be associated with high level domestic investment bias. Also,
information asymmetry tends to increase IPO underpricing. Hence, there could be a pseudo positive relation between IPO underpricing and domestic bias in the
observed data. See, for example, Coval and Moskowitz (1999), and Covrig et al. (2008). In fact, we find a negative relation between the home-country bias and
IPO underpricing, which strengthens our result in the sense that the observed negative relation is not driven by information asymmetry.
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2.3. Contract enforcement hypothesis

Our third hypothesis relates the country-level legal environment to IPO underpricing. It is intuitive that corporate insiders owe a
duty of care and a duty of loyalty to the shareholders that they serve. Although theduty of care is easily understood, the duty of loyalty,
while an easy concept to grasp intellectually, can often prove to be a troubling conceptwhen a corporation undertakes certain types of
transactions— the duty of loyalty requires that the best interests of all stakeholders take precedence over any interest possessed by a
subgroup.

Conflict of interest transactions implicate the duty of loyalty because of the possibility thatwhen a director of one corporation does
a transaction with another corporation in which he has an interest, such director may be inclined to favor one corporation over the
other. For example, consider the case involving a related-party transaction, where the plaintiff alleged that a stock repurchase plan
inflated the price Tremont paid for stock in NL Industries.18 The plaintiff further alleged that the Tremont Board of Directors Special
Committee set up to review the transaction should not have approved it, and did it because they personally benefited from the deal.
Problemwith such “self-dealing” cases is that these actions always benefit one groupof shareholders at the expense of the others. This
creates a divergence in valuation and consequently, lowers the participation of investors. Investors, who are not “connected” to the
management and/or the board, stand to lose ex-post and thus react by withholding their participation ex-ante.

Choices the firm faces are as follows: Allow only a small subgroup of investors (connected group) to participate in the book
building process (or auction process) and try to place as many as shares with these investors; or, reassure other (not-so-
connected) investors with an upfront (ex-ante) discount and bring them on board. Basic tenet of the “increasing investors
participation” is that increased participation improves visibility among investor-groups, improves market liquidity and makes it
easier for the firm to raise equity-capital, if need be, in the future. Obviously, efficient country-level legal mechanisms and/or firm-
level clarity of actions against such self-dealing, also tend to reduce the ex-ante fear of “not-so-connected” investors and
consequently, affect the level of discount required to make them participate. We use the anti-self-dealing index from Djankov et al.
(2008) to represent the effectiveness of contract enforcement. Since a higher anti-self-dealing index represents a higher level of
efficiency of private enforcement mechanisms that govern a specific self-dealing transaction, we hypothesize:

Hypothesis 3. Country-level anti-self-dealing index is negatively related to IPO underpricing.

A cross-country analysis provides us with a unique opportunity to test the contract enforcement hypothesis, which is not
possible in a single country study.19 It is also important to note that the effectiveness of contract enforcement improves insider–
outsider relationships and can be indirectly represented by the variables used to test the asymmetric information hypothesis.
Therefore, it is an empirical question whether effective contract enforcement will still affect IPO underpricing, even after we
control for the variables presenting the levels of information asymmetry.

2.4. Litigation risk hypothesis

Accessible and simple legal recourses tend to increase litigation risk and expose underwriters and issuers to considerable legal and
punitive losses on the grounds of overstatement of gain potential and understatement of loss potential in the IPO prospectus. Lowry
and Shu(2002) estimate that nearly 6%of all companiesfloated in theU.S. between1988 and1995 subsequentlywere sued for various
violations relating to the IPO,with average damage awarded to plaintiffs equal to 13.3% of IPO proceeds. Even though the realized loss
is not that large,we should recognize the selectionbias inobserved lawsuits andadmit that the ex ante unconditional litigation risk can
be higher given that IPO underpricing tends to prevent lawsuits. Also, there is large variation in punitive damages imposed.

Therefore, ourfinal hypothesis addresses the relation between litigation risk and IPOunderpricing.We argue that IPO underpricing
acts as an insurance for the issuing company and reduces the probability of lawsuit as well as the amount of damage resulting from
successful litigation.20Weuse the prospectus liability index from La Porta et al. (2006) to proxy for litigation risk. This index represents
the level of procedural difficulty experiencedby investors in recovering losses from IPO issuers, directors, distributors, and accountants
as a result ofmisleading statements in the IPOprospectus. A larger value of the index represents a lower level of procedural difficulty in
recovering losses in a civil liability case, and thus a higher level of litigation risk. Consequently, it is expected:

Hypothesis 4. Country-level prospectus liability index is positively related to IPO underpricing.

3. Data

In this section, we discuss our sample selection process, variable definition, and summary statistics of the data.

18 Others, for example, Kahn v. LynchCommunication Sys., 638 A.2d 1110 (Del. 1994) (merger between a controlling shareholder and the company); Wiegand
v. Berry Petroleum Co., No. 9316, 1991 Del. Ch. LEXIS 37 (Del. Ch. Mar. 27, 1991) (transaction in which a majority shareholder purchased all minority shares and
merged the corporation with the majority's wholly owned subsidiary); Rosenblatt v. Getty Oil Co., 493 A.2d 929 (Del. 1985) (a stock-for-stock merger between
the majority and the company); Levien v. Sinclair Oil Corp., 261 A.2d 911 (Del. Ch.1969) (a dividend distribution decision relating to conflicted parent–subsidiary
relationships); Sterling v. Mayflower Hotel Corp., 93 A.2d 107 (Del. Ch. 1952) (merger between a parent and a subsidiary); Gottlieb v. Heyden Chem. Corp., 91
A.2d 57 (Del. 1952) (decision by certain stockholders of a corporation to issue themselves stock options without obtaining stockholder ratification).
19 Similarly, see, for example, Hopp and Dreher (2010).
20 See, for example, Hughes and Thakor (1992), and Tinic (1988).
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3.1. Sample selection

Our data on IPOs are obtained from the Global New Issue Database provided by Thomson Financial Securities Data Company (SDC)
Platinum. We start with 13,772 observations on international common stock issues from January 1, 2000 through December 31,
2006. After excluding private placements, in which the securities are sold directly to some private investors and not widely listed,
we obtain a sample with 13,386 international IPOs.

We calculate IPO underpricing as the percentage difference between the offer price and the first day closing price in SDC. If the
first day closing price in SDC is missing, we try to replace the missing value with the earliest closing price within one week
subsequent to the IPO issue date (i.e., the second day, third day, or first week closing price) in SDC. If we cannot find any
appropriate closing price in SDC, we will try to use the daily closing price from DataStream. Similarly, we require the closing price
in DataStream to be the earliest daily closing price within 10 days subsequent to the IPO issue date specified in SDC.21 We then
perform the following steps to filter the sample with 13,386 IPOs:

(1) We exclude IPOs with missing values of closing price and/or offer price (3529 IPOs are excluded).
(2) We delete IPOs with abnormal high or low values of underpricing, i.e., higher than 2000% or lower than −67% (161 IPOs are

excluded).22

(3) We require deal-specific control variables, and market-specific control variables to be non-missing (919 IPOs are excluded).23

(4) We drop one country (Pakistan) only with one qualified and reported IPO between January 1, 2000 and December 31, 2006.

Hence, we end up with a sample of 8776 IPOs from 36 countries. To further mitigate the potential effects of data errors, we
winsorize IPO underpricing at 0.5 percentile and 99.5 percentile of the finalized sample.

3.2. Variable definition

The main variables of interest in testing our hypotheses are: Analyst following, Stock price synchronicity, Home-country bias,
Anti-self-dealing index, and Prospectus liability index. The definitions and sources of these variables are discussed below in details.

(1) Analyst Following: We follow Hope (2003) methodology and calculate our analyst following measure to test Hypothesis
1a.24 Hope's sample is based on Center for International Financial Analysis and Research (CIFAR), which only covers the largest
firms from each sample country. To avoid this large-firm bias, we estimate “analyst following” directly based upon I/B/E/S
Summary Statistics Database and do not require the firms to be of any particular size. We first calculate firm-year analyst
following (afijt) as the number of analysts who follow firm i in country j by issuing one-year-ahead EPS forecasts for every
fiscal year t. Then, we calculate the median value of afijt in country j during the sample period from 2000 to 2006 as the
measure of country-level analyst following (afj). The expected sign of the coefficient on analyst following as a determinant
of IPO underpricing is negative. This variable is held constant for a country in our sample period.

(2) Stock Price Synchronicity:Weuse country-level stockprice synchronicitydevelopedbyMorck et al. (2000) to testHypothesis 1b.
Morck et al. (2000) estimate stock price synchronicity as the proportion of stocksmoving in step for 40 countries based on the
DataStream data. They calculate the fraction of stocks that move in the same direction in any country j as:

Synchronicityj = ∑t max nup; jt ;ndown; jt

� �� �
= nup; jt + ndown; jt

� �h i
= T;

where nup, jt is the number of stocks in country j whose prices rise in week t, ndown, jt is the number of stocks whose prices
fall, and T is the number of weeks in their sample period. We expect the sign of the coefficient on stock price synchronicity
as a determinant of IPO underpricing to be positive. We get the data on stock price synchronicity directly from Morck et al.
(2000). This variable is held constant for a country in our sample period.

(3) Home-country Bias: To test our Hypothesis 2, we use country-level measure of home-country bias developed by Lau et al. (2009).
This measure is calculated based on the percentage of home mutual fund of country j invested in home stocks of country j (wjj)
compared to the home stock market capitalization weight of country j in the world market (wj

⁎). Specifically, the home bias is
expressed in natural logarithm form, i.e., home bias is equal to ln(wjj/wj

⁎). Lau et al. (2009) calculate themeasure of home-country
bias based on ThomsonReuters' mutual funddatabase for 38 countries in the sample period between1998 and 2007. Our expected
sign of the coefficient on home-country bias as a determinant of IPO underpricing is negative. We get the data on home-country
bias directly from Lau et al. (2009). This variable is held constant for a country in our sample period.

21 We link IPO observations in SDC to trading prices in DataStream by SEDOL number. The closing price in DataStream is treated as a missing value when it is
exactly equal to the offer price in SDC.
22 Among the 161 dropped IPOs, 109 values of underpricing are negative, with mean value equal to −92% and median value equal to −95%, while 43% of these
negative underpricing values are lower than or equal to −99%. For the 52 excluded IPOs with positive values of underpricing, the mean value of undperpricing is
23,216% and the median value is 5899%, while the minimum value of underpricing is 2110%. Therefore, we believe these extreme values of underpricing are
possibly caused by the potential data errors to a large extent, and exclude them from our analysis. However, our results still remained as qualitatively similar,
when we keep these IPOs in our sample and winsorize IPO underpricing at 1 percentile and 99 percentile in the full sample. The results are also qualitatively
similar, when other combinations of cut-off points are used (e.g., 1500% and −50%, 1000% and −30%, and 2500% and −80%).
23 We will discuss these control variables in details in the next subsection.
24 Hope (2003) estimates analyst following for a sample of 22 countries to investigate the determinants of analysts' earnings forecast accuracy.
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(4) Anti-self-dealing:We use country-level anti-self-dealing index to test our Hypothesis 3. Djankov et al. (2008) construct anti-
self-dealing index based on a questionnaire by attorneys from Lex Mundi, which is an association of international law firms.
It ranges from zero to one, with one representing the highest level of legal protection of minority shareholders against
expropriation by corporate insiders, and zero representing the lowest level of legal protection. The expected sign of the
coefficient on anti-self-dealing index as a determinant of IPO underpricing is negative. We get the data on anti-self-dealing
index directly from Professor Rafael La Porta's website. This variable is held constant for a country in our sample period.25

(5) Prospectus Liability: We use country-level prospectus liability index to test our Hypothesis 4, which is an index of procedural
difficulty in recovering losses in a civil liability case due to misleading statements in the IPO prospectus La Porta et al. (2006).
Specifically, the liability index equals the arithmetic mean of liability standards for recovering losses from 1) issuer and its
directors, 2) distributors, and 3) accountants. It varies from zero to one, with one representing the least difficulty in recovering
losses (the highest litigation risk), and zero representing the most difficulty (the lowest litigation risk). We expect the sign of
the coefficient on prospectus liability index as a determinant of IPO underpricing to be positive.We get the data on prospectus
liability index directly fromProfessor Rafael La Porta'swebsite. This variable is held constant for a country in our sample period.

We control for other variables documented in the literature to explain IPO underpricing:

• Offer Size: Beatty and Ritter (1986) use the inverse of the gross proceeds as a proxy for information uncertainty. They find that
empirically smaller offerings aremore speculative on average than larger offerings. Specifically, they show a significant and positive
relation between the reciprocal of gross proceeds and IPO underpricing.26 Following Smart and Zutter (2003), we use the logarithm
of IPOoffer size adjustedbyCPI to control for the size effect andexpect its coefficient tobenegative. Ourdata sourceof IPOoffer size is
SDC database.

• Integer Offer Price: Bradley et al. (2004) hypothesize that fractional offer price is a result of negotiation between the issuing firm
and underwriter. Therefore, the presence of integer offer price should be related to a larger degree of firm value uncertainty.
They find IPOs with integer offer prices are underpriced more than those with fractional offer prices. We define a dummy
variable to represent the presence of integer offer price. The expected sign of the coefficient on integer offer price dummy is
positive. Our data source of integer offer price dummy is SDC database.

• Book Building: According to Sherman (2005), book building allows underwriters to manage investors' access to shares allocation
and reduces risk for both issuers and investors. Consequently, underwriters can control the cost on information acquisition, and
hereby limit either underpricing or ex-post market volatility in book-built IPOs. Thus, we expect the coefficient sign of the book
building dummy to be negative. Our data source of book building dummy is SDC database.

• Equity Carve Out: Prezas et al. (2000) find significantly lower initial returns for carve-out IPOs compared to original IPOsmatched
by size and equity book-to-market ratio. Thus, a dummy variable representing equity carve-out deal is expected to have a
negative coefficient. Our data source of equity carve out dummy is SDC database.

• Underwriter Reputation: Earlier empirical findings show that the underwriters with higher reputation should be able to make the
IPO price closer to the intrinsic value, i.e., lower IPO underpricing (Carter and Manaster (1990); Carter et al. (1998)). However,
Loughran and Ritter (2004) find that in 1990s higher reputation underwriters are associated with higher IPO underpricing. To
control for this ambiguous effect, we construct a measure of underwriter reputation similar to Megginson and Weiss (1991),
which is a decile-reputation rank of underwriter's global market share from 2000 to 2006. If an IPO has multiple underwriters,
the proceeds of this IPO will be evenly split and assigned to each underwriter's market share. Then, after obtaining the decile-
reputation rank for each underwriter, we pick up the highest reputation rank among all the underwriters for each IPO. The
highest rank of underwriter reputation is ten and represents the highest decile of global IPO market share, while the lowest
reputation rank is one and represents the lowest decile of market share. We do not have an explicit prediction on the coefficient
of underwriter reputation. Our data source of underwriter reputation is SDC database.

• Market Return: (Ritter (1984) finds that the average initial IPO return is higher in the hot issue period compared to that in the cold
issue period. Furthermore, Ljungqvist et al. (2006) presents amodel in which they show that regular investors are compensated by
IPOunderpricing for the expected losseswhen thehotmarket crashes in future. To control for this effect,we estimate the cumulative
localmarket return over last threemonths before the IPO issue date based onDataStreammarket index for each country.We expect
the coefficient of market return to be positive. Our data source of market return is DataStream database.

• IPO Hot/Cold: To further control for the hot market effects as suggested by Ritter (1984), we define and control for IPO hot/cold for
each country-year combination as the ratio of IPO number in a particular year over the total IPO number during the period of 2000–
2006 for each country. We expect the coefficient of IPO hot/cold to be positive too. Our data source of IPO hot/cold is SDC database.

• Stock Turnover: Lowry and Shu (2002) argue that higher levels of stock turnover are related to higher levels of plaintiffs' incentives to
initiate lawsuits, because shareholder damages increasewith the number of shares traded at allegedlymisleading prices. They use the
average stock turnover of amatched sample over the one year prior to the IPO to proxy for the IPO firm's stock turnover. Thematched
sample consists of firms in the same three-digit SIC code with comparable market capitalization. Using simultaneous-equation
approach, Lowry and Shu (2002)find that suedfirms have higher stock turnover,while higher stock turnover is associatedwith higher
IPO underpricing on average. To control for this turnover effect, we follow the definition used by Beck et al. (2000), in which the

25 Since the response to the questionnaire by the attorneys is voluntary and the implications of systematic negative responses about the legal system may vary
from country to country, there are some elements of selection bias in anti-self-dealing index. We try to control for such bias by looking at sub samples with no
perceived consequences associated with unfavorable response.
26 Arugaslan et al. (2004), and Habib and Ljungqvist (1998) point out some limitations of using this variable as a proxy for information uncertainty.
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turnover is defined as the ratio of total value of shares traded over stockmarket capitalization.We estimate this ratio for each country
and each year, and expect the coefficient of stock turnover to be positive. Our data source is DataStream database.

3.3. Summary statistics

Table 1 summarizes the mean and median value of IPO underpricing, and the number of IPOs for each country in our sample
period of 2000–2006. U.S. has the largest number of IPOs in our sample with 1700 IPOs, followed by Japan and U.K. with 890 and
840 IPOs respectively. India has 9 IPOs, the lowest number of IPOs in our sample.27 Norway has the lowest mean andmedian value
of IPO underpricing equal to 4.33% and 0.80%, followed by Italy with mean and median value of IPO underpricing equal to 7.87%
and 0.85%. China has the highest mean value of IPO underpricing equal to 57.14%, while South Korea has the highest median value
of IPO underpricing equal to 36.18%.

Table 2 presents the country-level variables of our main interests in testing the hypotheses. Spain has the largest estimate of
analyst following equal to 12, and Israel has the smallest estimate of analyst following equal to 2. The estimate of stock price
synchronicity varies from the lowest value of 57.90 in U.S. to the highest value of 82.90 in Poland.28 Home country bias is lowest in
U.S. equal to 0.70 and highest in Philippines equal to 6.71. In Singapore, the anti-self-dealing index is highest at 1.00, while in
Netherlands it is lowest at 0.20. Prospectus liability index is highest at 1.00 (highest litigation risk) in U.S., Canada, and Philippines,
while it is lowest at 0.00 in Germany. Moreover, not all of the country-level variables are non-missing in the sample. For example,
analyst following estimate is missing for Thailand. The estimates of stock price synchronicity are missing for Israel, Luxembourg,
Russia, and Switzerland inMorck et al. (2000) while home-country bias measures for Indonesia, Israel, Russia, and South Korea are
not presented in Lau et al. (2009). Lastly, prospectus liability index is missing for China, Luxembourg, Poland, and Russia.

Table 3 shows the summary statistics of the variables. Nearly half of the IPOs have integer offer prices in their home-country
currencies.Underwritersusebook-building technique to allocate shares among the investors in62%of IPOs. Approximately 6%of IPOs are

27 We delete Pakistan that has only one qualified and reported IPO between 2000 and 2006.
28 This measure implies that on average approximately 58% of the stock prices in U.S. move together in the same direction at any given week.

Table 1
Summary statistics of IPO underpricing by country. This table presents the mean andmedian value of IPO underpricing, and the number of IPOs for each country in
the full sample with 8776 IPOs from 2000 to 2006. IPO underpricing is the percentage return from the offer price to the first closing price.

Nation Mean Median N

Australia 16.59 5.08 696
Austria 23.76 3.35 34
Belgium 10.36 3.79 32
Brazil 18.37 7.67 46
Canada 39.13 6.02 784
China 57.14 33.43 590
Denmark 13.48 6.67 27
Finland 14.61 2.44 25
France 11.30 2.29 353
Germany 43.13 15.65 333
Greece 14.44 2.29 53
Hong Kong 22.21 5.26 479
India 25.01 18.90 9
Indonesia 52.25 23.11 48
Ireland 10.29 11.73 25
Israel 23.34 11.90 42
Italy 7.87 0.85 215
Japan 45.14 20.71 890
Luxembourg 26.68 25.00 15
Malaysia 31.18 14.21 295
Netherlands 20.00 4.94 44
New Zealand 20.66 3.33 38
Norway 4.33 0.80 45
Philippines 17.27 4.00 19
Poland 45.50 16.81 23
Russia 8.82 8.00 10
Singapore 24.88 9.47 296
South Africa 12.94 9.60 18
South Korea 54.57 36.18 192
Spain 10.98 5.88 45
Sweden 21.79 7.24 73
Switzerland 14.41 4.75 39
Taiwan 17.25 6.70 260
Thailand 19.15 5.11 143
United Kingdom 23.29 9.21 840
United States 24.00 5.00 1700
All 29.11 8.18 8776
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equity carve-out IPOs.Median value of underwriter reputation is 10, which indicatesmore than half IPOs are underwritten by top-decile
reputed investment banks. On average, three-monthmarket return prior to IPO issuance date is 2.26%. The average value of IPO hot/cold
indicator is 0.18, while the mean value of stock market turnover is 0.98.

Table 4 shows the correlation coefficients of the variables of interest. Consistent with our asymmetric information hypothesis,
we find the correlation coefficient between IPO underpricing and analyst following is −0.10 (significant at 1%), while the
correlation coefficient between IPO underpricing and stock price synchronicity is 0.09 (significant at 1% level). The correlation
coefficient of IPO underpricing and home-country bias is positive but insignificant and close to zero. The correlation coefficient
between IPO underpricing and anti-self-dealing index is−0.02 (significant at 10% level), while the correlation coefficient between
IPO underpricing and prospectus liability index is 0.03 (significant at 5% level). Both of these two coefficients are consistent with
our contract enforcement hypothesis and litigation risk hypothesis. In the next section, we will further test our four hypotheses in
multivariate regressions, although in the univariate analysis results are generally consistent (except for enticing costs hypothesis).

4. Results

To test our hypotheses, we estimate multivariate regressions, which consist of Fama–French 48 industry dummies (Fama and
French (1997)) and year dummies with Huber/White robust standard errors. Our main variables of interest are Analyst Following,
Stock Price Synchronicity, home-country bias, anti-self-dealing index, and prospectus liability index. We also control for deal-
specific variables (log offer size, integer offer price dummy, book building dummy, equity carve-out dummy, and underwriter
reputation), as well as market-specific variables (market return, IPO hot/cold, and stock turnover).

Table 2
Country-level variables of main interests. This table presents the country-level variables of our main interests in the full sample with 8776 IPOs from 2000 to 2006. These
variables are held constant for each country in our sample period. The variables of main interests include Analyst Following (AF), Stock Price Synchronicity (SPS), Home-
country Bias (HCB), Anti-self-dealing Index (ASD), and Prospectus Liability Index (PL). Analyst following is themedian value of firm-year analyst following estimates. Stock
price synchronicity is the percentage of stocksmoving in step. Home-country bias is the logarithmvalue of the ratio of homemutual fund investmentweight in home stocks
over the home stock market capitalization weight in the world market. Anti-self-dealing index represents the level of legal protection of minority shareholders against
expropriation by corporate insiders. Prospectus liability index is an index of procedural difficulty in recovering losses in a civil liability case due tomisleading statements in
the IPO prospectus.

Nation AF SPS HCB ASD PL

Australia 5.00 61.40 3.96 0.76 0.66
Austria 4.00 66.20 4.91 0.21 0.11
Belgium 5.00 65.00 3.31 0.54 0.44
Brazil 6.00 64.70 4.95 0.27 0.33
Canada 5.00 58.30 2.27 0.64 1.00
China 3.00 80.00 3.99 0.76 /
Denmark 5.00 63.10 4.11 0.46 0.55
Finland 8.00 68.90 4.43 0.46 0.66
France 8.00 59.20 2.65 0.38 0.22
Germany 8.00 61.10 2.17 0.28 0.00
Greece 5.00 69.70 5.63 0.22 0.50
Hong Kong 9.00 67.80 2.34 0.96 0.66
India 6.00 69.50 4.98 0.58 0.66
Indonesia 6.00 67.10 / 0.65 0.66
Ireland 4.00 65.70 2.20 0.79 0.44
Israel 2.00 / / 0.73 0.66
Italy 7.00 66.60 3.03 0.42 0.22
Japan 4.00 66.60 2.36 0.50 0.66
Luxembourg 3.00 / 4.54 0.28 /
Malaysia 6.00 75.40 5.44 0.95 0.66
Netherlands 9.00 64.70 2.91 0.20 0.89
New Zealand 4.00 64.60 6.52 0.95 0.44
Norway 5.00 66.60 5.29 0.42 0.39
Philippines 6.00 68.80 6.71 0.22 1.00
Poland 4.00 82.90 6.69 0.29 /
Russia 4.00 / / 0.44 /
Singapore 5.00 69.70 3.52 1.00 0.66
South Africa 5.00 67.20 4.54 0.81 0.66
South Korea 3.00 70.30 / 0.47 0.66
Spain 12.00 67.00 2.94 0.37 0.66
Sweden 6.00 66.10 3.93 0.33 0.28
Switzerland 7.00 / 2.17 0.27 0.44
Taiwan 3.00 76.30 4.51 0.56 0.66
Thailand / 67.40 6.09 0.81 0.22
United Kingdom 4.00 63.10 1.71 0.95 0.66
United States 6.00 57.90 0.70 0.65 1.00
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The results in model M-1 of Table 5, which includes all the control variables without any of the main variables related to our
hypotheses, are presented for completeness and comparison purpose as follows:

Uijt = α + γDeal⁎ Deal Controlsijt + γMarket⁎ Market Controlsijt
+ δIndustry⁎ Industry Dummies + δt⁎ Year Dummies + εijt ;

ð12Þ

where Uijt is the percentage underpricing of firm i that go public in country j at year t.Deal Controlsijt represent deal specific control
variables, and Market Controlsijt represent market specific control variables.

The coefficient on log offer size is negative (−5.22) and significant at 1% level. This result is consistent with Beatty and Ritter
(1986), whofind that small-size IPOs aremore speculative than large-size IPOs. Sherman (2005) argues that underwriters can control
costs on information acquisition, and consequently reduce IPO underpricing by using book building technique. Consistently, we find
that the coefficient on book building dummy in model M-1 is negative (−5.89) and significant at 1% level.29 We find that the
coefficient on equity carve-out dummy is−4.47 and significant at 5% level, which suggests that carve-out IPOs on average contains
more information than normal IPOs (Prezas et al. (2000)). Similar to the findings in Loughran and Ritter (2004), we find that the
coefficient associated with underwriter reputation is positive and significant at 5% level (coefficient is 0.93, and t-value is 2.07). The
coefficients on both market return and IPO hot/cold are positive and significant (coefficients are 0.83 and 23.52 respectively). These
results indicate that IPO underpricing is higher in the hot issue period than in the cold period (Ljungqvist et al. (2006); Ritter (1984)).
The coefficient on stock turnover is consistent with Lowry and Shu (2002) (coefficient is 8.65 and significant at 1% level), which
suggests that higher stock turnover is associated with higher IPO underpricing.

4.1. Tests on asymmetric information hypothesis

In this subsection, we test our asymmetric information hypothesis: insider–outsider (Hypothesis 1a) asymmetric information
hypothesis and outsider–outsider (Hypothesis 1b) asymmetric information hypothesis.

4.1.1. Tests on insider–outsider asymmetric information hypothesis
To test insider–outsider asymmetric informationhypothesis (Hypothesis 1a),weperform following regression of IPOunderpricing

on the estimate of analyst following:

Uijt = α + βAF⁎ Analyst Followingj + γDeal⁎ Deal Controlsijt
+ γMarket⁎ Market Controlsijt + δIndustry⁎ Industry Dummies
+ δt⁎ Year Dummies + εijt :

ð13Þ

The variable of our main interest, Analyst Followingj, is held constant in the entire sample period for each country. The result is
presented in model M-2. Consistent with Hypothesis 1a, we find that higher level of IPO underpricing is associated with lower
country-level analyst following estimate (coefficient on analyst following is −3.97 and significant at 1% level).

29 This result is also consistent with Ljungqvist et al. (2003), in which they find that using U.S. underwriting mechanisms, e.g., book building technique, tends to
reduce IPO underpricing in other countries.

Table 3
Summary statistics of variables. This table presents the mean, quartiles, and standard deviation of the variables in the full sample with 8776 IPOs from 2000 to 2006. IPO
underpricing is the percentage return from the offer price to the first closing price. Analyst following is themedian value of firm-year analyst following estimates. Stock price
synchronicity is the percentage of stocksmoving in step. Home-country bias is the logarithm value of the ratio of homemutual fund investmentweight in home stocks over
the home stock market capitalization weight in the world market. Anti-self-dealing index represents the level of legal protection of minority shareholders against
expropriationby corporate insiders. Prospectus liability index is an indexof procedural difficulty in recovering losses in a civil liability case due tomisleading statements in the
IPO prospectus. Log offer size is the logarithm value of IPO offer size. Integer offer price indicates one when offer price is integer in home-country currency. Book building
indicates onewhen the underwriter chooses book-building as pricing technique. Equity carve-out indicates onewhen the issue is a carve-out deal. Underwriter reputation is
the decile-reputation rank of underwriter's global market share. Market return is the cumulative local market return over last three months before the IPO issue date. IPO
hot/cold is the ratio of IPOnumber in one year over the total IPOnumberduring our sample period. Stock turnover is the ratio of total value of shares tradedover stockmarket
capitalization for each year and each country.

Mean Q1 Median Q3 Std N

IPO Underpricing 29.11 0.00 8.18 31.54 63.40 8776
Analyst Following 5.36 4.00 5.00 6.00 1.72 8633
Stock Price Synchronicity 64.67 58.30 63.10 67.80 6.59 8670
Home-country Bias 2.64 1.71 2.36 3.96 1.45 8484
Anti-self-dealing Index 0.67 0.50 0.65 0.76 0.21 8776
Prospectus Liability Index 0.69 0.66 0.66 1.00 0.27 8138
Log Offer Size 3.09 1.82 2.99 4.26 1.64 8776
Integer Offer Price 0.50 0.00 0.00 1.00 0.50 8776
Book Building 0.62 0.00 1.00 1.00 0.49 8776
Equity Carve-out 0.06 0.00 0.00 0.00 0.24 8776
Underwriter Reputation 8.98 9.00 10.00 10.00 1.89 8776
Market Return 2.26 −1.72 2.44 6.31 7.54 8776
IPO Hot/Cold 0.18 0.12 0.16 0.21 0.11 8776
Stock Turnover 0.98 0.61 0.85 1.36 0.50 8776
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Table 4
Correlation coefficients of variables. This table presents the correlation coefficients of the variables in the full sample with 8776 IPOs from 2000 to 2006. IPO underpricing is the percentage return from the offer price to the
first closing price. Analyst following is the median value of firm-year analyst following estimates. Stock price synchronicity is the percentage of stocks moving in step. Home-country bias is the logarithm value of the ratio of
home mutual fund investment weight in home stocks over the home stock market capitalization weight in the world market. Anti-self-dealing Index represents the level of legal protection of minority shareholders against
expropriation by corporate insiders. Prospectus liability index is an index of procedural difficulty in recovering losses in a civil liability case due to misleading statements in the IPO prospectus. Log offer size is the logarithm
value of IPO offer size. Integer offer price indicates one when offer price is integer in home-country currency. Book building indicates one when the underwriter chooses book-building as pricing technique. Equity carve-out
indicates one when the issue is a carve-out deal. Underwriter reputation is the decile-reputation rank of underwriter's global market share. Market return is the cumulative local market return over last three month before
the IPO issue date. IPO hot/cold is the ratio of IPO number in one year over the total IPO number during our sample period. Stock turnover is the ratio of total value of shares traded over stock market capitalization for each
year and each country.

I P O
underpricing

A n a l y s t
following

S t o c k p r i c e
synchronicity

H o m e -
country bias

Anti-sel f -
dealing

Prospectus
liability

Log offer
size

Integer offer
price

B o o k
building

E q u i t y
carve-out

U n d e rw r i t e r
reputation

M a r k e t
return

IPO hot/
cold

S t o c k
turnover

IPO Underpricing 1.00
A n a l y s t
Following

−0.10 1.00

S t o c k P r i c e
Synchronicity

0.09 −0.38 1.00

Home-count ry
Bias

0.00 −0.23 0.68 1.00

Anti-self-dealing
Index

−0.02 −0.16 0.18 0.04 1.00

P r o s p e c t u s
Liability Index

0.03 −0.25 −0.36 −0.49 0.32 1.00

Log Offer Size −0.13 0.09 −0.16 −0.30 −0.19 0.13 1.00
I n t e g e r O f f e r
Price

−0.01 0.01 −0.25 −0.29 −0.44 0.12 0.34 1.00

Book Building −0.05 0.15 −0.26 −0.48 −0.30 −0.08 0.37 0.23 1.00
Equity Carve-out −0.06 0.09 0.02 0.02 −0.12 −0.12 0.25 0.00 0.16 1.00
U n d e r w r i t e r
Reputation

−0.03 0.02 −0.05 −0.22 −0.12 0.04 0.44 0.24 0.36 0.12 1.00

Market Return 0.10 −0.02 0.03 0.10 −0.07 −0.09 0.02 0.01 −0.05 −0.04 −0.02 1.00
IPO Hot/Cold 0.12 0.24 −0.09 0.02 −0.29 −0.33 0.00 0.15 0.13 −0.02 0.07 0.12 1.00
Stock Turnover 0.04 −0.13 −0.24 −0.55 −0.09 0.35 0.29 0.29 0.35 0.01 0.17 −0.07 0.15 1.00
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Next, we further conduct following regression of IPO underpricing with all the variables of our main interests:

Uijt = α + βAF⁎ Analyst Followingj + βSPS⁎ Stock Price Synchronicityj
+ βHCB⁎ Home Country Biasj + βASD⁎ Anit Self Dealingj
+ βPL⁎ Prospectus Liabilityj + γDeal⁎ Deal Controlsijt
+ γMarket⁎ Market Controlsijt + δIndustry⁎ Industry Dummies
+ δt⁎ Year Dummies + εijt :

ð14Þ

The result of this fully specified model is given in model M-7. Consistent with our Hypothesis 1a, in the fully specified model,
the coefficient on analyst following remains negative (−2.57) and significant at 1% level.

4.1.2. Tests on outsider–outsider asymmetric information hypothesis
We test the outsider–outsider asymmetric information hypothesis (Hypothesis 1b) in the fully specified model and following

partial model with both analyst following and stock price synchronicity estimate:

Uijt = α + βAF⁎ Analyst Followingj + βSPS⁎ Stock Price Synchronicityj
+ γDeal⁎ Deal Controlsijt + γMarket⁎ Market Controlsijt
+ δIndustry⁎ Industry Dummies + δt⁎ Year Dummies + εijt :

ð15Þ

The coefficients of stock price synchronicity in both partial model (M-3) and the fully specified model (M-7) are positive
(coefficients are 0.53 inM-3 and 0.74 inM-7) and significant at 1% level, which are consistent with the outsider–outsider asymmetric
information hypothesis ( Hypothesis1b).

Table 5
Regression results of IPO underpricing. This table presents the regression results of IPO underpricing in the full sample with 8776 IPOs from 2000 to 2006. Sample
size will be reduced when certain main variables of interest are required to be non-missing. IPO underpricing is the percentage return from the offer price to the
first closing price. Analyst following is the median value of firm-year analyst following estimates. Stock price synchronicity is the percentage of stocks moving in
step. Home-country bias is the logarithm value of the ratio of home mutual fund investment weight in home stocks over the home stock market capitalization
weight in the world market. Anti-self-dealing index represents the level of legal protection of minority shareholders against expropriation by corporate insiders.
Prospectus liability index is an index of procedural difficulty in recovering losses in a civil liability case due to misleading statements in the IPO prospectus. Log
offer size is the logarithm value of IPO offer size. Integer offer price indicates one when offer price is integer in home-country currency. Book building indicates one
when the underwriter chooses book-building as pricing technique. Equity carve-out indicates onewhen the issue is a carve-out deal. Underwriter reputation is the
decile-reputation rank of underwriter's global market share. Market return is the cumulative local market return over last three months before the IPO issue date.
IPO hot/cold is the ratio of IPO number in one year over the total IPO number during our sample period. Stock turnover is the ratio of total value of shares traded
over stock market capitalization for each year and each country. t-values are reported in parentheses. ***, ** and * stand for statistical significance based on a two-
sided t test at the 1%, 5% and 10% levels, respectively. All regressions control for year fixed effects and industry fixed effects.

M1 M2 M3 M4 M5 M6 M7

Analyst Following −3.97*** −3.46*** −2.57***
(−9.21) (−7.10) (−5.09)

Stock Price Synchronicity 0.53*** 0.74***
(3.58) (3.55)

Home-country Bias −1.29* −6.57***
(−1.80) (−6.59)

Anti-self-dealing Index −7.66** −21.91***
(−2.11) (−4.99)

Prospectus Liability Index 25.58*** 28.29***
(8.02) (8.18)

Log Offer Size −5.22*** −4.68*** −4.71*** −5.38*** −5.23*** −7.31*** −7.16***
(−9.19) (−8.18) (−8.22) (−9.46) (−9.20) (−12.39) (−11.77)

Integer Offer Price −1.27 −1.95 −0.49 −3.00* −2.54 3.24** −3.50**
(−0.82) (−1.24) (−0.31) (−1.93) (−1.54) (2.09) (−1.96)

Book Building −5.89*** −4.20** −2.91 −4.94*** −6.68*** 4.54** 3.40*
(−3.40) (−2.39) (−1.62) (−2.69) (−3.64) (2.47) (1.74)

Equity Carve-out −4.47** −3.29 −4.18* −3.96* −4.99** 2.15 3.67
(−2.19) (−1.59) (−1.94) (−1.88) (−2.45) (0.97) (1.59)

Underwriter Reputation 0.93** 0.60 0.57 1.17*** 0.97** 0.67 0.72
(2.07) (1.30) (1.22) (2.66) (2.15) (1.50) (1.59)

Market Return 0.83*** 0.80*** 0.84*** 0.89*** 0.82*** 1.03*** 1.14***
(7.35) (6.98) (7.08) (7.44) (7.30) (8.55) (8.70)

IPO Hot/Cold 23.52** 41.38*** 37.28*** 23.66** 18.95* 45.11*** 57.20***
(2.35) (4.11) (3.58) (2.18) (1.86) (4.12) (5.02)

Stock Turnover 8.65*** 5.38*** 5.94*** 6.26*** 9.05*** −1.26 −11.00***
(5.30) (3.27) (3.34) (3.09) (5.43) (−0.63) (−4.28)

Intercept 29.50*** 50.53*** 11.22 34.08*** 35.30*** 9.44 14.42
(−4.77) (7.39) (0.84) (4.90) (5.25) (1.64) (0.93)

Number of obs. 8776 8633 8527 8484 8776 8138 7674
Adjusted R-square 0.0559 0.0656 0.0683 0.0581 0.0562 0.0770 0.0933
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In summary, consistent with our hypotheses, we find that the levels of insider–outsider information asymmetry and outsider–
outsider information asymmetry are both positively associated with IPO underpricing.

4.2. Tests on enticing costs hypothesis

We test the enticing costs hypothesis (Hypothesis 2) implied by Stoughton and Zechner (1998) using the variable of home-
country bias, whose coefficient is expected to be negative. The fully specified model and following partial model are tested:

Uijt = α + βHCB⁎ Home Country Biasj + γDeal⁎ Deal Controlsijt
+ γMarket⁎ Market Controlsijt + δIndustry⁎ Industry Dummies
+ δt⁎ Year Dummies + εijt :

ð16Þ

The results are reported inmodelM-4 andM-7, in which the coefficients on home-country bias are negative (−1.29 inM-4 and
−6.57 in M-7) and significant (significant at 10% level in M-4 and at 1% level in M-7). These results support the Hypothesis 2,
implying that IPO underpricing can be viewed as costs to entice block holders, and investors' home-country bias helps to reduce
such costs to a certain extent.

Table 6
Regression results of IPO underpricing in robustness tests. This table presents the regression results of IPO underpricing in robustness tests from 2000 to 2006.M1 presents
the results in the sample excluding U.S. and Canadian IPOs. M2 presents the results in the sample excluding Asian countries (i.e., China, Hong Kong, India, Indonesia, Japan,
Malaysia, Philippines, Singapore, South Korea, Taiwan, and Thailand). M3 presents the results in the sample excluding countries with smallest number of IPOs (i.e.,
Luxembourg, South Africa, Russia, Philippines, and India).M4 presents the results in the sample excluding countrieswithmore than 5% IPOs having graymarket prices (i.e.,
Norway, Spain, Italy, Germany, Netherlands, Austria, Switzerland, Finland, Sweden, andGreece) based on Cornelli et al. (2006).M5 presents the results in the full sample for
comparison purpose. IPO Underpricing is the percentage return from the offer price to the first closing price. Analyst following is the median value of firm-year analyst
following estimates. Stock price synchronicity is the percentage of stocks moving in step. Home-country bias is the logarithm value of the ratio of home mutual fund
investmentweight in home stocks over the home stockmarket capitalizationweight in theworldmarket. Anti-self-dealing index represents the level of legal protection of
minority shareholders against expropriation by corporate insiders. Prospectus liability index is an indexof procedural difficulty in recovering losses in a civil liability case due
to misleading statements in the IPO prospectus. Log offer size is the logarithm value of IPO offer size. Integer Offer Price indicates one when offer price is integer in home-
countrycurrency.Bookbuilding indicatesonewhentheunderwriter choosesbook-buildingaspricing technique. Equity carve-out indicatesonewhen the issue is acarve-out
deal. Underwriter reputation is the decile-reputation rank of underwriter's global market share. Market return is the cumulative local market return over last threemonths
before the IPO issue date. IPO hot/cold is the ratio of IPO number in one year over the total IPO number during our sample period. Stock turnover is the ratio of total value of
shares traded over stock market capitalization for each year and each country. t-values are reported in parentheses. ***, ** and * stand for statistical significance based on a
two-sided t test at the 1%, 5% and 10% levels, respectively. All regressions control for year fixed effects and industry fixed effects.

M1 M2 M3 M4 M5

Analyst Following −2.26*** −5.20*** −2.54*** −2.18*** −2.57***
(−3.96) (−4.84) (−5.04) (−3.41) (−5.09)

Stock Price Synchronicity 0.94*** −0.01 0.73*** 0.62*** 0.74***
(4.25) (−0.03) (3.50) (2.76) (3.55)

Home-country Bias −7.39*** −4.91*** −6.33*** −4.31*** −6.57***
(−6.45) (−4.42) (−6.14) (−3.07) (−6.59)

Anti-self-dealing Index −16.72*** −39.81*** −22.81*** −18.18*** −21.91***
(−3.47) (−4.66) (−5.09) (−3.67) (−4.99)

Prospectus Liability Index 19.58*** 20.79*** 29.70*** 43.33*** 28.29***
(3.99) (5.28) (8.17) (8.95) (8.18)

Log Offer Size −4.69*** −6.28*** −7.17*** −8.14*** −7.16***
(−6.87) (−8.96) (−11.72) (−12.46) (−11.77)

Integer Offer Price 2.22 −9.61*** −3.93** −1.86 −3.50**
(1.08) (−5.05) (−2.18) (−0.95) (−1.96)

Book Building 3.48 −6.59*** 3.89* 7.97*** 3.40*
(1.48) (−2.84) (1.93) (3.69) (1.74)

Equity Carve-out −2.18 8.10*** 3.46 1.79 3.67
(−0.78) (3.04) (1.47) (0.73) (1.59)

Underwriter Reputation 0.73 0.51 0.66 0.54 0.72
(1.57) (0.92) (1.44) (1.12) (1.59)

Market Return 1.04*** 1.49*** 1.15*** 0.85*** 1.14***
(6.99) (7.95) (8.67) (6.17) (8.70)

IPO Hot/Cold 51.02*** 42.96*** 57.73*** 42.45** 57.20***
(4.22) (3.84) (4.98) (2.18) (5.02)

Stock Turnover −14.23*** 3.08 −11.12*** −12.21*** −11.00***
(−3.85) (1.04) (−4.31) (−3.57) (−4.28)

Intercept −2.19 85.27*** 14.21 2.23 14.42
(−0.12) (3.48) (0.92) (0.12) (0.93)

Number of obs. 5190 5426 7628 6807 7674
Adjusted R-square 0.0658 0.1382 0.0941 0.0867 0.0933
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4.3. Tests on contract enforcement hypothesis

To investigate the impact of the effectiveness of contract enforcementmechanisms on IPO underpricing (Hypothesis 3), we test
following partial model with anti-self-dealing index as well as the fully specified model:

Uijt = α + βASD⁎ Anit Self Dealingj + γDeal⁎ Deal Controlsijt
+ γMarket⁎ Market Controlsijt + δIndustry⁎ Industry Dummies
+ δt⁎ Year Dummies + εijt :

ð17Þ

As expected, the coefficients on anti-self-dealing index are−7.66 in the partial model M-5 (significant at 5% level) and−21.91
in the fully specified model M-7 (significant at 1% level). These results are consistent with the contract enforcement hypothesis,
i.e., IPO underpricing is lower in the countries with more effective contract enforcement mechanisms.

4.4. Tests on litigation risk hypothesis

To test the litigation risk hypothesis (Hypothesis 4), we examine the effect of prospectus liability index on IPO underpricing in
both fully specified model and following partial model:

Uijt = α + βPL⁎ Prospectus Liabilityj + γDeal⁎ Deal Controlsijt
+ γMarket⁎ Market Controlsijt + δIndustry⁎ Industry Dummies
+ δt⁎ Year Dummies + εijt :

ð18Þ

The results are consistent with our prediction. In the partial model M-6 and fully specified model M-7, coefficients on
prospectus liability index are 25.58 and 28.29 respectively. Both of them are significant at 1% level. These results imply that IPO
underpricing acts as a premium for insurance coverage against future litigation risk.

IPO Underpricing IPO Underpricing is the percentage return from the offer price to the first closing price, based on Thomson Financial Securities
Data Company (SDC) Platinum and DataStream databases. The earliest closing price within one week subsequent to the IPO issue
date in SDC is taken firstly. If the closing price in SDC is missing, the daily closing price from DataStream within 10 days
subsequent to the IPO issue date will be taken alternatively. IPO issue date and offer price are obtained from SDC.

Analyst Following Analyst Following is the median value of firm-year Analyst Following estimates in one country during
the sample period from 2000 to 2006, based on I/B/E/S Summary Statistics database. Firm-year Analyst Following
estimate is the number of analysts who follow one firm by issuing one-year-ahead EPS forecasts. This variable is
held constant for a country in our sample period.

Stock Price Synchronicity Stock Price Synchronicity is a measure of the percentage of stocks moving in step, estimated by Morck et al. (2000). This
variable is held constant for a country in our sample period.

Home-country Bias Home-Country Bias is the ratio of home mutual fund investment weight in home stocks over the home stock
market capitalization weight in the world market estimated by (Lau et al., 2009). Specifically, the home--country
bias measure is expressed in natural logarithm form. This variable is held constant for a country in our sample period.

Anti-self-dealing Index Anti-self-dealing index is constructed based on a questionnaire by attorneys from Lex Mundi, which is an association of international
law firms. It ranges from zero to one, with one representing the highest level of legal protection of minority shareholders against the
expropriation by corporate insiders, and zero representing the lowest level of legal protection. The anti-self-dealing index data is
downloaded from Professor Rafael La Porta's website. This variable is held constant for a country in our sample period.

Prospectus Liability Index Prospectus liability index is an index of procedural difficulty in recovering losses in a civil liability case due to misleading
statements in the IPO prospectus reported in La Porta et al. (2006). Specifically, the liability index equals the arithmetic
mean of liability standards for recovering losses from 1) issuer and its directors, 2) distributors, and 3) accountants.
It varies from zero to one, with one representing the least difficulty in recovering losses, and zero representing the most
difficulty. This variable is held constant for a country in our sample period.

Log Offer Size Log Offer Size is the logarithm value of IPO offer size in millions of dollars adjusted by CPI index, estimated based on SDC.
Integer Offer Price Integer Offer Price is a dummy variable, which indicates one when the offer price is integer in home-country currency,

estimated based on SDC.
Book Building Book Building is a dummy variable, which indicates one when the underwriter chooses book-building as pricing

technique, reported in SDC.
Equity Carve-out Equity Carve-out is a dummy variable, which indicates one when the issue is a carve-out deal, reported in SDC.
Underwriter Reputation Underwriter Reputation is the decile-reputation rank of underwriter's global market share from 2000 to 2006, estimated

based on SDC. If one IPO has multiple underwriters, the proceeds of this IPO will be evenly split and assigned to each
underwriter's market share. The highest reputation rank of all the underwriters for each IPO is taken as the IPO-level
underwriter reputation. The highest rank of underwriter reputation is ten and represents the highest decile of global IPO
market share, while the lowest reputation rank is one and represents the lowest decile of market share.

Market Return Market Return is the cumulative local market return over last three month before the IPO issue date based on DataStream
market index for each country.

IPO Hot/Cold IPO Hot/Cold is the ratio of IPO number in each year over the total IPO number during the period of 2000–2006 for
each country, estimated based on SDC.

Stock Turnover Stock Turnover is the ratio of total value of shares traded over stock market capitalization for each year and each
country, estimated based on DataStream.
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5. Robustness tests

To further investigate the robustness of our results, we conduct robustness tests by excluding some of the countries from our
sample. Table 6 presents our results. For example, in model M-1, we exclude both U.S. and Canadian IPOs. In model M-2, we
exclude all Asian countries and in model M-3, we exclude the countries with the smallest number of IPOs during the sample
period. Model M-4 presents the results in the sample excluding countries with more than 5% IPOs having gray market prices. We
provide a snapshot of our full model from Table 5 as M-5 of Table 6 to facilitate comparison.

U.S. and Canada account for 2484 IPOs during our sample period, which constitute 28.28% of the IPOs in our sample. In many
institutional aspects, e.g., major investment banks, analyst following, and legal recourses, U.S. and Canada areway ahead of most of
the other countries in our sample. Thus, to examine whether our results are driven by matured financial markets like U.S. and
Canada, we re-estimate our models after excluding U.S. and Canadian IPOs. The results are presented in model M-1. We find
statistically significant support for all four of our hypotheses.30 In particular, we still find significant support for the litigation risk
hypothesis in our multi-country analysis, although litigation risk is commonly believed to be important mainly for the U.S. market.

Next, we exclude all the Asian countries from our analysis in model M-2, to test whether regulatory differences and
government influence on asset pricing account for themain results in our paper. Prior studies document regulatory impacts on IPO
offer price and hence, IPO underpricing. For example, Cheung et al. (2009) document the effects of regulatory reforms during the
1992–2006 period and investigate how these regulatory changes affect IPO underpricing in China. Their study finds that the IPO
pricing, based on a fixed price/earnings ratio pre-determined by the regulators, contributed significantly to the IPO underpricing in
China. Similarly, Kutsuna et al. (2009) study the effects of public information on offer price formation in Japan and finds that offer
prices closely reflect pre-IPO implicit agreements between underwriters and issuers that originate well before the offering. These
country-level idiosyncrasies can affect out results. Hence, we re-estimate our model using the reduced sample and find all of our
results hold for our non-Asian country sample, except for the stock price synchronicity.31 The coefficient on stock price
synchronicity is insignificant. Thus, stock price synchronicity matters the most for Asian countries. We argue that the likelihood of
potential “lemon problem,” is higher in the Asian countries. This is because of inadequate private as public monitoring institutions,
and lack of governments' ability and will to prosecute perpetrators of such market manipulators. Thus, a typical Asian uninformed
investor worries the most about getting an allocation of overpriced IPO vis-′a-vis the fair priced (or underpriced) IPOs. Our
intuition is substantiated by the fact that among the top five countries in terms of Stock Price Synchronicity ranking (China,
Malaysia, Poland, South Korea, and Taiwan), four of them are Asian countries.

Further, we drop five countries with the least number of IPOs during the sample period in model M-3, to reduce the variability
in number of IPOs across countries, because sometimes small number of IPO events can have large statistical impacts on price
distributions without any real economic impact. These countries are India (mean of underpricing=25.01, N=9), Luxembourg
(mean of underpricing=26.68, N=15), Philippines (mean of underpricing=17.27, N=19), Russia (mean of under-
pricing=8.82, N=10), and South Africa (mean of underpricing=12.94, N=18). In total, these countries account for 0.81%
IPOs of the full sample (mean of underpricing=17.95, N=71). We find that all our results are robust and are not driven by these
unrepresentative countries.

Lastly, we rebuild our sample by excluding the countries with large gray markets, and then test our hypotheses based on the
new sample in model M-4. The IPO Gray Market is an over-the-counter market where dealers may execute orders for preferred
customers as well as provide support for a new issue before it is actually issued.32 In such cases, IPO initial returns are lower
because a market price already has been established in the gray markets. Thus, the existence of “gray market” may affect our
results. Following Cornelli et al. (2006) we exclude the countries with more than 5% IPOs with gray market prices from our
sample.33 We find our results are not sensitive to exclusion/inclusion of countries with established gray market for IPOs in model
M-4.

6. Conclusion

Financial integration within the global economy has increased by leaps and bounds, particularly over the last two decades.
However, we still know very little about how country-level characteristics affect important corporate events and common
corporate behaviors. In this study, we focus on one of themost important corporate events, the initial public offering, to shed some
light on the indirect cost of going public — IPO underpricing — worldwide. More specifically, we investigate how country-level
characteristics, namely differences in level of information asymmetry, investors' home-country bias, effectiveness of contract
enforcement mechanisms, and accessibility of legal recourse, influence IPO underpricing.

Using more than 8700 IPOs in 36 countries in the period between 2000 and 2006, we show that IPO underpricing is higher in
countries with higher levels of information asymmetry, lower country bias among investors, less effective contract enforcement
mechanisms, and more accessible legal recourse in place.

30 We find qualitatively similar results when only excluding the U.S. IPOs.
31 These Asian countries include Australia, China, Hong Kong, India, Indonesia, Japan, New Zealand, Malaysia, Philippines, Singapore, South Korea, Taiwan, and
Thailand. They account for 45.07% IPOs of the full sample (mean of underpricing=33.93, N=3955).
32 See, for example, Derrien and Kecskes (2007) for detailed discussion.
33 These countries include Austria, Finland, Germany, Greece, Italy, Netherlands, Norway, Spain, Sweden, and Switzerland. We also delete the country in Derrien
and Kecskes (2007), basically only U.K., and find similar results.
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Appendix

Following is the list of the variable descriptions.
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