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Abstract

This thesis empirically investigates the motive for and the timing of nitial public
offerngs (IPOs) 1n the UK. Due to an apparent lack of research, the two questions as to
why firms choose to go public and how they time their IPO are left under-addressed in
the existing IPO hterature. Answers to these questions are critical to understand IPO

activities and the extent to which firms can make efficient use of the stock market

The empirical studies in this thesis were based on a large and unique sample of 183 UK
IPOs that floated on the London Stock Exchange during 1998-2003 and a control group
of 2135 UK firms that remained private during 1996-2007. All firms considered in the
sample were non-financial firms Both cross-sectional and pane! data techmques were

employed to thoroughly examine the data from various angles

First, a conventional panel probit approach was applied to examine the determinants of
the probability of going public, and a panel fixed effects model was used to evaluate the
effects of IPO decision on financial performance of firms It was revealed that the
likelihood of an IPO increases 1n capital investment and ownership dispersion whereas
decreases in internal cash generation and sales PO activity increases in a bull market.
Independent firms appear to go public to raise capital to fund investment whereas IPOs
of subsidiaries seem to be driven by corporate re-structuring and divestment. After IPO,

IPO firms continue to increase their sales and firm value is sigmficantly improved

Following this, a recent cross-sectional approach was adopted to analyse the
determinants of PO structure. The determinants of the type and the size of share were
examined respectively in a multinomial logit model, and OLS and 2SLS models. The
results showed that more established firms with high market valuation are more likely
to include secondary shares. Divesting via an IPO is more likely to happen at a higher
market return. More highly levered firms with more concentrated managerial
sharcholdings offer larger size of primary shares whereas firms 1 a better financial
position sell larger size of secondary shares. It appears that the UK stock market enables
access to financing for both young and growth firms that are constrained by weak

internal cash generation and mature firms that are constrained by debt burden.
The determimnants of the size of share and the probability of going public were then
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estimated 1n a simultancous equations system — a bivariate sample selection model. This
new approach developed 1n this thesis makes it possible to control for potential
problems of omitted vanable and examine the impact of private information that an IPO
firm may possess. In addition, the consequences of IPO were further assessed by
computing ‘treatment effects’. The findings suggested that the determinants of PO
decision can be mcorporated into a unified investment-divestment framework IPO
firms appear to possess private information about the value of their growth potential
The higher the value, the greater is the capital raised while the Iower 1s the number of
shares divested IPO firms also appear to time their offerings at the peak of their
growth

In conjunction with the primary focus on an investigation of IPO decision, this thesis
also locked into the determinants of IPO underpricing and IPO short-run performance
in the context of IPO decision It was found that the IPOs that involve divesting
shareholdings are less underpriced, so as to reduce insiders’ wealth losses Underpricing
1s used as a means to discriminate among investors so as to protect original controlling

shareholders’ control rights.

Overall, the findings of this thesis supported the view that the UK stock market plays a
positive role in supporting firm growth, especially for financially constrained smaller
growth firms. It was highlighted that the UK IPOs utilise the stock market as a channel
for financing more than as a facility for shareholders to sell out. This 1s an important
distinguishing feature as between the UK market and available evidence for continental

European markets.

Keywords: IPO decision; IPO motives; IPO timing; IPO underpricing, Primary shares
and secondary shares, The UK stock market.
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1 Introduction

1.1 Motivations of This Thesis

An imtial public offering of equity (hereafter referred to as IPO) is the first sale of
shares by an unlisted firm to the public Once the stock of the company 1s listed on a
stock exchange and the shares are traded publicly in the stock market, a market price for
the company’s shares is established and liquidity for the shares 1s created. Along with
the process of gomg public, the capital structure and the ownership structure of the
company are changed There is also evidence that firms’ operating performance changes

after their IPOs.

The changes that occur from pre-market to post-market distinguish IPO activities from
other events in the life of a firm, making the study of IPOs a subject of considerable
research interests There has been a huge volume of research on the IPO process and the
immediate post-IPO experience concentrating in particular on the underpricing
phenomenon (Rock, 1986); this refers to the widely observed anomaly that the offer
price tends to be well below the first day’s trading price Jenkinson and Ljungqvist
(2001), Ritter and Welch (2002) and Ljunggvist (2006) surveyed different aspects of
this hterature. However, the fundamental and arguably substantially more important
question 1s that why firms choose to go public in the first place and how they time their
IPO, and this question has received much less attention The theoretical work in this
field 1s less well-developed and of more recent origin. Moreover, due to a lack of data,

the empirical work is even more limited

Going public is not a stage that every firm will go through during its growth, Firms that
choose to undertake an IPO vary in age, size, financial charactenstics, ownership
structure, and industrial attributes, and their IPO decisions can be driven by different
motives Existing theoretical models mainly focus on one of the two most important

reasons' for going public first, to raise fresh equity capital in order to fund current or

' Réell (1996) provides an overview of other benefits of being a public company the public shares created with a
market price can be used as acquisition currency or for an employee remuneration scheme, the firm’s reputation and
investor recognition arc enhanced following the IPO, and 1its industrial competitiveness may be improved
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future investment and expansion, or to repay debt, or second, to enable some existing
shareholders to divest and cash 1n their shareholdings and to maximise their proceeds
from selling the ownership, or to facilitate owners to complete an eventual transfer of

control.

Closely connected with the ‘why’ question, 1s the ‘when’ question It seems clear that
motive and timing are closely related to one another and cannot easily be separated
(Ratter and Welch, 2002) The timing element of a decision to go public includes two
dimensions: at what stage in the life of a firm and 1n what kind of market conditions

will it choose to go public?

The timing of raising capital is irrelevant in an efficient market where security prices
reveal all information However, due to the presence of asymmetric information
problems, private information may not be observed or inferred in the same way by all
market participants, who may consequently place different valuations on the same
security at different times Therefore, firms can time their public equity offerings to
exploit cheaper fresh equity capital (Chemmanur and Fulghieri (1999), Subrahmanyam
and Titman (1999), Clementi (2002), Pastor and Veronesi (2005) and Benninga,
Helmantel and Sarig (2005)).

The timing of divestment and change of control is associated with agency problems,
idiosyncratic risks and adverse selection costs For early start-ups, concentrated
ownership and internal control are generally preferred, as the few insider
block-shareholders (such as entrepreneurs, private equity or venture capital) typically
have expertise and are actively involved in monitoring activities, which helps to
improve firm value. As firms grow more mature, agency conflicts between managers
and sharcholders and firm specific risks may increase significantly. Transfer of
ownership or control rnights via going public may become a better choice at this point of
time, as continuously quoted stock prices help to enhance managerial incentives and
improve the efficiency with which outsiders can evaluate firms’ growth prospects. At
the same time, informative stock prices help to reduce the adverse selection problems
between buyers and sellers which occur in a direct sale. This enables the original owner

to consider exiting in a two-stage process in which, at the second stage, proceeds from
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the sale are determined 1n a more efficient market thus maximising the process for the
selling shareholders (Zingales (1995), Mello and Parsons (1998), Ellingsen and
Rydqvist (1997), Wagner (2002))

In the theoretical literature there are two main gaps. First, although the two types of
motive can jointly drive an IPO decision, none of the existing theoretical models
incorporate both 1n a umfied framework, Second, in the varnious theoretical models the
timing of IPO decistons are analysed separately for the two types of IPO motives, but in
the real world they are not necessarily mutually exclusive. To understand fully the
decision to go public, it is important that the two types of motive and the related timing

pattern are examined in a unified framework in empirical research.

There are only few empirical papers that address the question of the motive and timing
of going public The best known empirical paper 1s by Pagano, Panetta and Zingales
(1998), who analysed the determinants of the IPO deciston for a large sample of Italian
firms They compared public and private firms and found that the likelithood of going
public is positively related to firm size and industry market-to-book ratio The Itahan
firms tn their sample were likely to use the IPO to rebalance their financial structure

and to facilitate future borrowings rather than to finance an immediate investment

Instead of studying a dataset including both public and private firms, an alternative
approach is to examine the IPO structure of existing public firms. An IPO may consist
of primary shares, secondary shares, or a mixture of both Primary shares are newly
created and therefore raise new money for the company, whereas secondary shares are
those already existing that are sold by current shareholders and, prima facie, permit
these shareholders an exit route. In an interesting recent contribution, Huyghebaert and
Van Hulle (2006) studied the determinants of the size of primary and secondary
portions 1n a sample Belgian IPOs and they concluded that the type of shares offered 1n

these IPOs directly reveals information about the motivation for the IPO.

However, neither Pagano et a/ (1998) nor Huyghebaert and Van Hulle (2006) fully
answered the question ‘why’ and ‘when’, In addition, Italy and Belgium are both French

civil law countries French civil law countries, among the four legal systems —~ French
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civil law, German civil law, Scandinavian law and English common law countries, have
the weakest protection for mvestors> Weak protection by law for outside investors 1s
associated with strong expropriation by managers Consequently, investors will find it
difficult to share firm’s profit Without a large number of confident outside mvestors, 1t
will be hard for firms to raise equity externally from the stock market La Porta,
Lopez-de-Silanes, Shleifer and Vishny (2002) found that better protection of minority
shareholders increases the valuation of firms. La Porta, Lopez-de-Silanes, Shleifer and
Vishny (1997) also showed that countries that protect shareholders have more valuable
stock markets and a higher rate of IPO activities. Therefore, although the evidence
found 1n Italy and Belgium suggested that the reasons for firms to resort to public
equity market tend to be related to shareholder exit, it is necessary to re-examine the

decision to go pubhic in a market that has a different legal ongin.

The motivation and timing for firms to go public 1s vital in revealing a complete picture
of IPO activities and elucidating the extent to which firms can make efficient use of the
stock market. It may also shed light on the causes of underpricing and other
characteristics of post-IPO performance Considering the lack of empirtcal research that
systemically examine the two types of IPO motives and the related timing pattern, in
this thesis I investigate the IPO motive and timing in a unified framework I choose to
focus on the UK market This is because 1t 1s one of the most important IPO markets,
and for this market, there 1s a surprising lack of empirical research on the determinants
of IPOs In contrast to Italy and Belgium, the UK legal system 1s based on common law,
which is generally agreed to provide the best available protection for shareholders (La
Porta et al (1997, 1999)). It would be 1nteresting to find out whether or not IPO firms
in the UK perform similarly to those in French civil law countries, and more generally

the role of the stock market in the UK

? La Porta, Lopez-de-Silanes, Shleifer and Vishny (1996) examined protection of shareholders and creditors by legal
rules, the onigin of the legal rules, and the quality of the law enforcement 1n 49 countries The legal protection of
sharcholders was measured by anti-director rights index and one-share one-vote, and the legal protection of creditors
was measured by creditor nghts index The quality of law enforcement was measured by efficiency of the judictary
system, rule of law, degree of corruption, nisk of forced nationalisation by the government, Iikelihood of contract
repudiation by the government, and qualty of accounting standards It was found that French civil law countries
generally have the weakest, and common law countnes the strongest, legal protections of investors, with German and
Scandinavian civil law countries located in the middle
4




1.2 Objectives

In this thesis, it is my intention to fully examine the determiming factors of an IPO
decision including both the motives and timing, and thus answer the question of both
‘why’ and ‘when’ I will base my empirical analysis in the UK context usmg recent data.
Given the complexity of a decision to go public, [ will examine the data from various
angles using different methodologies This involves applying both cross-sectional and
panel data techniques. As there 1s no theoretical model that incorporates both the
investment and divestment motives in one framework, I will empirically test the
hypothesis that the investment and divestment motives are not mutually exclusive but
can jomntly shape an IPO deciston Finally, I will examine the determinants of
underpricing in the context of the IPO decision, to connect the reasons for going public

to the observed differences in the degree of underpricing across firms over time

1.3 Methodology

One popular methodology that many empincal researchers have used to study the
decision to go public is to compare IPO firms against private firms, conventionally
using a probit or logit model to study the likelthood of going public, followed by a fixed
effects model to examine the consequences of the IPOs. Examples include Pagano et af
(1998), Fischer (2000), Chemmanur, He and Handy (2007), Rosen, Smart and Zutter
(2005). A drawback of this method is that the data of private firms are quite difficult to
collect, both cross-sectionally and over any meaningful time horizon, In this thesis, I
collect a panel dataset from various sources (some are downloaded from databases
while some others are hand-collected from documents and websites). I first apply the
conventional panel approach by answering the more general question' why does a firm

choose to go public rather than stay private?

An alternative to the panel approach is to examine the determinants of the sizes of
primary and secondary shares using a cross-sectional data of IPO firms at the offering
(Huyghebaert and Van Hulle, 2006). This approach requires less data, and can also
generate 1nteresting results from a different perspective. Using this approach, 1t is
possible both to decompose the investment and divestment motives and look at the
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determining factors of an IPO. Therefore, after the panel approach, I apply this more
recent cross-sectional approach to mvestigate the determinants of investment-driven

and divestment-driven IPOs

In addition to the existing methodologies, I examine the decision to go public in a
bivariate sample selection model that estimates the determinants of the size of primary
(secondary) share and the determunants of IPO choice (against staying private) in a
simultaneous equations system. As far as [ am aware, this is the first study that applies
the sample selection model to analyse the decision to go public, although selection
models have found a wide range of applications 1n other fields of corporate finance.
Using this approach, 1t 1s possible to test the hypothesis that the investment and the
divestment motives jointly drive an IPO By including an extra equation (the IPO
choice) to the equations of the sizes of primary and secondary shares, additional

information is added, thus providing extra results

Finally, I investigate the underpricing of the sample IPOs using event study
methodology, and examine the determinants of the degree of underpricing using OLS
regression. Short-run performance of the sample IPOs 1s compared across firms with
different IPO, ownership and control structures. The relationship between underpricing

and the JPO and ownership and control structures is analysed.

1.4 Contributions

This thesis contributes to the lhiterature mainly in four ways. First, 1t provides new
empirical evidence. It systematically examines the determinants of an IPO decision,
gives answers to the important questions of why and when firms go public It offers
new evidence from the UK market, which 1s distinguished from other markets
documented in the IPO decision literature, This makes it possible to compare IPO
decisions across markets with different institutional features and legal foundations, The

data used 1n the thesis are recent, which makes the empinical results up to date

Second, various methodologies (old and new) are applied, and thus the IPO decision 1s

fully examined from various perspectives to make certain that results from different
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methodologies are consistent. In particular, the application of the bivanate sample

selection model is new to the empirical Iiterature of IPO decision

Third, the test of the hypothesis that investment-related and divestment-related motives

jointly dnive an IPO decision may have implications for new theoretical model

Fourth, 1t links the underpricing phenomenon to the IPO decision, which helps to

interpret the underpricing anomaly from a fundamental point of view

1.5 Qutline

The research 1s organised into four empirical chapters The chapters are interconnected
but each one addresses a different aspect of the decision to go public using a different
methodology The rest of the thesis 1s structured in the following manner Chapter 2
reviews theoretical and empirical work on the IPO decision Chapter 3 introduces the
institutional charactertstics of the UK stock market and its primary equity market, and
reviews existing empirical studies about UK IPOs Chapter 4 describes data and sources.
Chapters 5 to 8 consist of four empirical studies. In Chapter 5, I apply a panel probit
approach to examine the ex ante determinants of the decision to go public, and a fixed
effects model to examine the ex post consequences of the IPO decision. In Chapter 6, 1
use cross-sectional techniques to investigate the motivation and timing of the IPO
decision by analysing the determinants of the IPO structure. In Chapter 7, I employ a
bivarjate sample sclection approach to examine the determinants of a complete IPO
decision while emphasising the role of private information in shaping the IPO structure,
and use a treatment effects approach to discover the function of the stock market in
helping firms to grow and enhance firm value. In Chapter 8, I investigate the relation
between IPO structure, ownership and control and [PO underpricing, and study the

determinants of the underpricing of the sample UK IPOs. Chapter 9 concludes




2 Financing, Exit, Ownership and Control, and the Decision to Go Public

A Review of the Theory and Evidence on IPO Motivation and Timing

Theones of the decision to go public do not fall easily mto neat compartments, but they
are often organised into one of two broad strands of literature, life cycle theory and
market timing theory (Ritter and Welch, 2002). Within these different strands of
literature 1t is common to distinguish two types of motive: first, to raise equity capital
for investment, second, to allow origmnal shareholders to divest or to exit. Life cycle
theory 1s built upon these two alternative motives for going public, 1t stresses that the
optimal time for an IPO 1s determined by the asymmetric information and agency
problems that firms face at different stages in their life cycle (Zingales, 1995, Ellingsen
and Rydqwvist, 1997; Mello and Parsons, 1998; Pagano and Roell, 1998, Maug, 2001;
Wagner, 2002; Chemmanur and Fulghier, 1999, Maksimovic and Pichler, 2001)
Market timing theory on the other hand focuses mainly on the motive of raising equity
capital for investment; and it emphasises that the optimal time for an IPO 1s determined
by the potential market valuation of the company (Subrahmanyam and Titman, 1999,
Clementi, 2002; Pastor and Veronesi, 2005; Benninga et al/, 2005). However, the
classical theory of capital structure also has implication for the determinants of going
public, thus the seminal Jensen-Meckling capital structure paper (Jensen and Meckling,
1976) and the asymmetric information based capital structure theory (Myers, 1984;
Myers and Majluf, 1984) can equally well be interpreted as an analysis of IPOs.

2.1 Theory of Capital Structure

The theory of capital structure concerns the question of what determines the mix of debt
and equity for a firm It is essentially built within the framework of raising finance for
investment According to different assumptions about market efficiency, 1t can be
divided into two branches — trade-off theory and pecking order theory While the
trade-off theory assumes that the capital market 1s efficient and there exists an optimal
capital structure as a result of tax considerations (Miller, 1977) or agency conflicts
(Jensen and Meckling 1976), the pecking order theory emphasises the asymmetric

information problem which results in a ‘pecking order’ of financing (Myers, 1984;
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Myers and Majluf, 1984) Although not directly linked to decision to go public, 1ts
arguments about the impact of agency conflicts and information asymmetrnies on capital
structure offer a very good starting point to uncover the reasons for going public — after
all, public equity financing via an IPO forms an important resource of equity capital for

many firms

2.1.1 Agency Conflicts

Jensen and Meckling (1976) and Jensen (1986) based their explanations about optimal
capital structure on agency conflicts, and they argued that an optimal capital structure is
determined by a trade-off between the benefit of debt against the agency cost of debt
The benefit arises from the conflict between managers and shareholders. Managers have
an incentive to make less effort in managing the company while expropriating firm
resources for their private benefit Shareholders on the other hand need to bear the
resulting loss of firm value, Creditors in lughly levered firms will monitor management
more closely to avoid risks of bankruptcy Therefore, a larger fraction of debt can
motivate managers to work harder to pay off the debt, which will consequently mitigate
the 1nefficiency that arises from the manager-sharcholder conflict However, this comes
with an agency cost of debt The cost arises from the conflict between bondholders and
shareholders. Bondholders would have to bear the fallure if the firm goes bankrupt
whereas shareholders would obtain the gains 1f the investment yields larger returns than
the value of the debt. Therefore, shareholders may benefit from investing in a very risky
project even if it is a poor investment. Bondholders can anticipate the shareholders’
incentive to invest 1n a value-decreasing project, and thereby increase the cost of debt.
Jensen and Meckling argued that there should be an optimal mix of debt and equity that

minimises the total agency costs incurred by the firm in financing 1ts investment.

An interesting prediction from Jensen and Meckling’s theories is that leverage 1s
positively related both to cash inflows from operations and to firm (or industry) age, but
negatively related to firm (or industry) risks and growth opportunities. This implies that
older firms and firms with higher cash inflows may prefer debt to equity — for example,
they may have lower incentive to raise public equity. On the other hand, nskier firms

and firms with higher growth opportunities may prefer equity to debt — for example,
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they may be more likely to seek public equity However, Jensen and Meckling did not
distinguish between prnivate and public equity In addition, their argument about the
conflict between managers and shareholders has its Iimitations because the extent to
which such a conflict is likely to be a problem for a firm depends on the firm’s own
corporate governance — for example, this may be a negligible problem to a firm which

15 largely owned by its managers

2.1.2 Information Asymmetries

While the assumption that the market is efficient 1s too strong, the pecking order theory
drops this assumption. It 1s based on the argument that there are asymmetric
information problems associated with external financing This leads to the conclusion
that there 1s no optimal mix of debt and equity, although a firm’s capital structure 1s

designed to improve efficiency in making investment decisions

Myers (1984) and Myers and Majluf (1984) assumed that there are information
asymmetries between managers and investors. Managers are better informed about firm
value than investors, suggesting that managers would have to discount the price of a
firm’s security to compensate for the risk that investors believe that they will be taking.
The ‘asymmetric information discount’ of 1ssuing risky security indicates that
internally-generated cash are a better source of funds than external financing The
information discount can be so severe — 1t may exceed the NPV of the project — that it
creates a possibility that a firm will pass up a positive-NPV investment when internal
funds are insufficient. The other possibility is that the firm chooses to raise external
financing to fund the positive-NPV project In this case, safer securities will be 1ssued
before riskier ones. Debt 1s safer than equity. Both have information discount, but the
discount is larger on equity. Therefore, debt will be preferred to equity financing.
Accordingly, a firm’s financing activities follow a ‘pecking order’ first internal funds

are used, then external debt financing, and external equity financing as a last resort.

Although debt has lower information discount than equity, there are limitations of debt
financing. First, there is a moral hazard problem of managers. Mangers who borrow
substantially have an increased incentive to take risks that lead to default. This may give
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rise to credit rationing That 1s, the borrowers cannot obtain a loan even 1If they are
willing to pay a high interest rate (Stiglitz and Weiss, 1981) Second, a large debt
burden may result in a debt overhang problem. Firms with a high level of debt may find
it difficult to negotiate with previous lenders or new creditors so as to fund an
investment with positive NPV, This is because the proceeds generated by the new
investment must be used to repay the old debt first, and therefore may be unavailable to
repay the new claimants (Myers, 1977) The above financial constraints may prevent
private firms from realising all their investment opportunities and therefore reduce firm
value. In this case, the firm can benefit from external equity, such as a wider source of
public equity, which can help 1t to avoid potential financial constraints In addition,
going public may also improve access to debt markets by mitigating asymmetric
information problems Therefore, it seems possible to infer that the firms with higher
leverage are more likely to seek equity capital, for example from the public equity

market.

Yet, like the trade-off theory, the pecking order theory does not offer a direct answer to
the question as to why public equity would be preferred to private equity. This 1ssue is

addressed more spectfically by life cycle theory and market timing theory

2.2 Life Cycle Theory

At a certain stage of a firm’s life cycle, it can become more beneficial for a firm to go
public rather than to stay private The forces that drive the IPO decision may arise from
various constrants associated with being private. These could include increasing firm
risks (which may result 1n over-investment or may reduce the funds that the firm can
raise), a lack of information to evaluate the performance of the firm and 1its growth
prospects, managerial incentive problems, or over-monitoring by the external large
shareholders on the controlling sharcholders. These various problems can affect the
investment decision of the firm, curb its growth and reduce firm value. When these
constraints can be overcome by going public at acceptable costs, an IPO decision will
be made Going public at an optimal time during the firm’s life cycle can help the firm
to maximise the amount of equity financing raised for its investment, improve its

ownership and control structure, and help 1t to create a market price which can facilitate
1




the original owners or the venture capital (VC)’s exat plan (i.e. divestment).

2.2.1 Raising Funds for Investment

Diversification versus information costs

Chemmanur and Fulghieri (1999) focused on the investment motive They argued that
raising financing from public investors creates liquidity for the firm’s equity and will
enable block shareholders to diversify their portfolios; the firm wall also enjoy stronger
bargaining power against a large numbers of outside risk neutral® public investors
Conversely, nisk averse private equity suppliers will require a high risk premmum for
providing the firm a large portion of their private funds, and the firm will be weak at

bargaining against a limited number of funds suppliers.

Alongside the benefit of public equity in reducing the risk premium required by outside
suppliers of funds, there 1s a cost imposed by the asymmetric information problem. The
issuer may be better informed about a firm value; outside investors on the other hand,
can reduce their informational disadvantage at a cost, by evaluating the firm as a bad or
good one. If public investors can evaluate the IPO firm at some cost; overall, there will
be sizeable duplication of the costs of mformation production, and ultimately 1t is the
firm that needs to pay for the total costs incurred (most likely 1n a form of underpricing).
If the duplication costs are too high, it will make the public equity financing process
extremely expensive The information costs are decreasing 1n the available information
about the firm that has been accumulated 1n the public domain, and increasing in the
difficulty of evaluation. For example, older and mature firms are likely to be less costly
to evaluate because they have accumulated a history 1n the market and are less complex
to evaluate. By contrast, the small number of private equity suppliers typically have

. . N 4 a1ey e
specialised expertise and incur lower information costs” Therefore, the equilibrium

3 Chemmanur and Fulghier: (1999) argued that the crucial difference between the VC and the public investors 1s that
VC s less diversified and have greater barganing power agamst the entrepreneur compared to the IPO investors The
differences between the VC and the IPO investors in their athtude toward nisk do not affect the results of thewr model
Therefore, there 1s no sigmficant loss of generality (but keeping analytical simplicity) from assuming that the [PO
investors are nisk neutral

* The costs of information production associated with the informational asymmetries in the market can be equally
well interpreted by adverse selection theory (Rock, 1986) Some investors are less informed than the other investors
about the value of IPO firms, this creates a standard ‘lemons’ problem, suggesting that bad IPOs are likely to drive
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timing of an IPO involves a trade-off between the risk premium demanded by private
equty for a lack of diversification against the duplication costs m information

production by public investors,

According to Chemmanur and Fulghieri (1999), there are four key factors determining
the optimal time to go public for firms First, firm age Older and mature firms have
fewer uncertainties and are easier to evaluate, and thus incur lower information costs,
On the other hand, private equity tends to demand a high risk premium for a lack of

liquidity. Therefore, older and mature firms are more likely to go public.

Second, capital investment. The greater the capital investment, the more expensive 1t
will be for a firm to resort to private equity, suppliers of which will require a greater
expected rate of return for investing a larger fraction of their wealth in the firm. In
addition, private equity will have better bargaimning power against the entrepreneur. As a
result, the price of each share sold will be lesser, and the total number of shares issued
must be increased for any given amount of capital raised On the other hand, when more
external equity 1s needed to finance greater capital investment, 1t 1s more expensive for
a poor firm to pretend to be a good one and thus 1t 15 less likely that distorted
information about the true value of the firm will be included in the offer price. This
greatly reduces information costs for public investors, Therefore, firms with greater

capital investment are likely to go public at an earlier stage

Third, firm risks Ruskier firms {e.g high-tech firms) have high uncertainties, and thus a
greater risk premium will be demanded by private equity. Therefore, they are more
likely to go public at an earlier stage, m order to obtain a better bargaining position

against investors.

Fourth, difficulties in firm evaluation The more expensive it is for public equity to
evaluate a firm, the less attractive it will be So if certain information about the firm is

important for evaluation but is hard and costly to obtain by the public, going public will

good ones out of the public market To avoid a failure 1n 1ts offering, the firm may underprice its IPO to signal its
quality Young and small firms have little track record and hence the adverse selection costs (underpricing costs) will
be especially high for them
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be less hkely. Therefore, a firm operating 1n an industry which 1s characterised by low
evaluation costs and less asymmetry of information is more likely to go public For
similar reasons, it will be easier for a firm to go public if 1t is from an industry for
which there has already been a substantial number of firms listed on the market, as the

information spillover can help it to reduce the costs of going public.

From the perspective of the market as a whole, the higher the efficiency of a market in
revealing information about firms (eg. a market with many active financial
intermediaries who play an mmportant role 1n information production), the lower the
costs of information production for outside investors Therefore, the average age of
public firms is expected to be younger in more efficient and developed markets. In
addition, an unanticipated increase in the profitability of a given industry can lead to a
decrease in the threshold of evaluation costs of going public for other unlisted firms in
the same industry, which can make their IPOs easier Consequently, firms from the
same ndustry tend to go public almost simultaneously, resulting in a ‘hot issue’ The
unantictpated mcrease in the industnal profitability will be reflected 1n an unexpected
increase 1 market returns of the already listed firms from the same industry Therefore,
a ‘hot 1ssue’ is expected to happen when the market returns of an mdustry become

abnormally hugh

Technological innovation

Maksimovic and Pichler (2001) emphasised the impact of technology factors on the
decision to go public, and differentiated two types of risks that arise from intense
technology innovation. They argued that firms in an industry that 1s experiencing rapid
technological change have advantages in new product markets but face two major risks'
(a) technology risk — the nisk of a failure 1n the new technology, (b) new entry rnisk — the
risk of losing confidentiality because of revealing information about their financial and

investment decisions to potential entrants.

For an industry in which the cost of the first stage investment® is higher than that of the

% The first stage investment includes investment m research and 1 developing new technology It ts a sunk cost for
the proneer firms in the industry, whereas 1s an 1itial cost for potential entrants

14




later stages, technology risk decreases in the relative cost of the first stage investment
for both public equity and private equity, whereas new entry risk increases in the
relative cost of the first stage investment and 1s higher for public equity as compared to
private equity. Meanwhile, feedback from financial markets to production market which
is unique to public equity has a function of revealing the value of serendipitous
information provided by investors, and such feedback can reduce adverse selection

problems.

Maksimovic and Pichler (2001) argued that if the public perception® of an industry is
that the cost of the first stage investment is higher than that of later stages, the greater
relative cost of the first stage investment reduces technology risk. At the same time, the
feedback effect will induce a greater reduction in the returns required by public equity
In comparison to private equity. Therefore, public equity will be preferred at an early
stage. On the other hand, if the public perception of an industry is that the cost of later
stage development is high and that technology risk is high, private equity will be

preferred in early stage financing

In addition, for a new and emerging industry, 1f technology risk is more significant than
new entry risk, there will be only a small number of IPOs in this industry until
technology risk has been elimmated Conversely, if new entry risk is more significant
than technology risk, there will be a herding phenomenon of IPOs, i.e the first IPO 1n
the industry will be rapidly followed by a large number of the other similar IPOs.

2.2.2 Exit, Divestment and Transfer of Control

Idiosyncratic risks and adverse selection costs

Ellingsen and Rydqvist (1997) assumed that firms may be over-invested at a later stage
and thus 1diosyncratic nisks of firms increase with firm age. Large block holders (e g
entrepreneurs, venture capital) may want to cash out from the firm at a certain time in

order to reduce their exposure to risks, obtain liquidity, or to undertake new and

¢ Public perception includes the perception that whether or not the industry 1s viable, the probability that a superior
technology will appear, and the imtial costs on R&D that need to be paid by new entrants
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profitable activities, Going public is the first stage of a longer term divestment plan and
exit strategy. Selling out via the stock market is superior to direct sale, because an
informative stock price established in the after-market for the firm can reduce adverse
selection problems between buyers and sellers, thus reducing the asymmetnc
information discount and maximizing total proceeds from the sales in subsequent

seasoned equity offerings (SEOs)

Due to the extstence of asymmetric information problems between 1ssuers and investors
and moral hazard problems of 1ssuers, shareholders’ exit might be perceived as a bad
signal by public investors' they might ascribe the exit to poor entrepreneurial
performance or to decreasing mvestment value for venture capital. This implies high
adverse selection costs for IPOs of bad firms Ellingsen and Rydqvist (1997)’s model
predicted that 1t 1s more likely for good firms to go public and to utilise the market
device for their shareholders® exat, and that firms that go public should be old as there

will be a lesser adverse selection problem.

Wagner (2002) made the rather different assumption that an entrepreneur has a
motivation to divest at the very beginning of a firm’s life. Two possibilities exist First,
if investors cannot anticipate the entrepreneur’s intention to exit, the benefit of going
public will always decrease with firm age, because the entrepreneur’s own valuation 1s
increasing with firm age. Then the entrepreneur will either choose to go public
immediately after the busmness is set up, if the iitial gains from the IPO exceed the
costs of going public, or will never go public at all. But second, if rational investors can
anticipate the entrepreneur’s moral hazard (i e. the divestment plan), the valuation of
investors m the firm will increase with firm age. However, the entrepreneur’s own
valuation will also increase with firm age (since his discount factor of the valuation will
decrease with firm age). Therefore, there 1s an optimal time for the divestment, The
entrepreneur will postpone the divestment until the outside investors’ valuation exceeds
the entrepreneur’s. At this optimal time for divestment, public investors will be
preferred to private investors, because the latter 1s less diversified and will ask for a risk
premium to compensate for firm-specific risk and illiquidity However, at an earlier
stage, private investors will be preferred because they can help the firm to reduce the

discount factors, e g. by providing expertise
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Wagner (2002)’s model does not conflict with EHingsen and Rydqvist (1997) and it also
embedded the influence of the firm risks on the choice between private and pubhc
equity. However the assumption that the divestment motive exists since the beginning
of the firm’s life leads to a different emphasis on the decision to go public: if the
decision to divest by an IPO 1s made, the ultimate goal will be a transfer of control. He
argued that young and small firms and firms neither affiliated with a mature parent nor
backed by venture capital are less likely to go public. The reason is that if the firm is not
sold immediately after the IPO, there is always the possibility of underperformance in
the aftermarket due to reduced managenal effort, and the entrepreneur will have to bear
the resulting loss The only way to avoid such a constraint 1s to change control. But for
these firms, the change of control will mean a loss of entrepreneurial human capital,
which is not what the entrepreneur wishes to see. In this aspect (the view about an
eventual change of control), Wagner (2002)’s model also shares some similarity with

the following group of models

Excessive owner-manager conflicts and the value of control rights

Like Wagner (2002} and Ellmgsen and Rydqvist (1997), Zingales (1995) and Mello and
Parsons (1998) focus on the divestment motive. However in this group of theones, the
exit plan 1s driven by excess owner-manager conflict, 1t 1s stressed that the IPO 15 only
the first step of a two-stage exit strategy, for which the ultimate aim is a transfer of

control (the 1dea of transfer of control is similar to Wagner, 2002)

Zingales (1995) assumed that the higher proportion of cash flow rights to total shares
are sold, the more private benefit of control 1s transferred to the buyer. A large
shareholder’s valuation of a firm essentially comes from the private benefit of control
Directly selling out the firm and bargaining with potential buyers can maximise the
proceeds from a sale of control rights, whereas going public and selling the firm to
dispersed pubhic shareholders can maximise the proceeds from the sale of cash flow

rights.

When management extracts private benefits from the controlling shareholders, first

selling a portion of the firm’s stock to dispersed shareholders can indirectly strengthen
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the existing owners’ control status. In addition, publicly observable stock price can
reduce the informatton asymmetries between the seller and potential buyers, which wll
enhance the seller’s bargaining power for the subsequent sale of controlling blocks
Therefore, an optimal combination of majority control and dispersed ownership in the
IPO can maximise the entrepreneur’s total revenue from the eventual sale of control; or

alternatively, maximise the venture capital’s total proceeds from their exit.

In contrast to Zingales (1995), Mello and Parsons (1998) proposed that a large
shareholder’s valuation of a firm comes from its expected cash flow and they stressed
that the efficiency of share allocation increases with the efficiency of the information
revealing process Due to the asymmetric information problem, there are uncertainties
about both the demand of small investors and the value added by large and active
investors First selling shares to small and dispersed investors in the IPO can help the
seller to acquire valuable information for setting favourable terms for subsequent sales
to value-adding large investors, so that large investors will be attracted to participate 1n
the extended sales As a result, the efficiency of allocating shares 1s improved. And at
the same time, the large and active sharcholders can provide momnitoring and
management activities, which can improve the efficiency of corporate control and add
value to the firm These will maximise the total proceeds gamed from the extended

sales and exit process

Apart from the explanation of the process by which the total selling proceeds can be
maximised, there is another key difference between the two models, which 1s the
issuer’s attitude towards the large and active investors In one case, large investors are
discriminated against in the selling process so as to favour small investors and to protect
the seller’s controlling status (Zingales, 1995). In the other, they are encouraged to join
mn the firm 1n the extended sales for the momtoring that they can provide (Mello and
Parsons, 1998). These two accounts clearly assign diametrically opposite roles to the
large 1nvestors, and a more accurate interpretation may depend on the particular market

environment.

Zingales (1995)’ model implies that there are three possibilities for an optimal way to

transfer control First, if the private benefit of contrel rights 1s important and the value
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of cash flow rights is more sensitive to the fluctuations in the firm’s share price than in
the value of private benefits, going public to eventually sell out will be preferred.
Second, if the potential buyer’s private benefit of control is zero, spmn-off’ will be
optimal. Third, if the potential buyer 1s likely to reduce the value of cash flow rights,
selling the subsidiary directly to a third party would be the best choice

Besides the implications of each model, there are two common predictions by theories
that focus on the divestment motive. First, the operating performance of an IPO firm 1s
expected to decrease after going public due to the divestment plan, which may reduce
the owner’s incentives and increase the moral hazard problem Second, the [POs are
expected to be followed by seasoned equity offerings (SEOs), as the IPO is only the 1%
stage for 1ts original owner to cash out. In this case, the probability of SEOs should be

positively related to the increase in the firm’s share price after the IPO.

2.2.3 Optimising Ownership Structure

In addition to the investment and the divestment based models, there are several other
theoretical papers on the decision to go public They built their model neither within the
investment nor the divestment settings, but instead highlight the intention of the IPO
firms to achieve an optimal dispersion of ownership structure via the process of going
public While it is not certain whether the intention of optimising ownership structure 1s
the ultimate reason for going public, 1t is certainly a very important consideration both
for firms that go public to raise new funds and for those who are mainly divesting
existing shares. Therefore, in this section I review theories that are concerned with how

an JPO decision may affect and improve the ownership structure of the company.

According to this group of theories, going public 1s for the purpose of optimising
ownership structure, to improve the efficiency with which the firm’s growth prospects
can be evaluated. Informative stock prices offer valuable market-specific information
for the firm, reducing poor managerial incentive problems. An optimal dispersion of
ownership can overcome excessive monitoring of controlling shareholders by external

large shareholders on the one hand, and under-monitoring of management on the other,

7 Spin-off means a parent firm distributes equity claims 1n its subsidiary directly to shareholders of parent firms
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thus solving the agency conflicts.

Market monitoring

One function of the stock market is the monitoring of a firm’s managerial performance,
as stock prices can reveal additional information about a firm’s performance which may
not be reflected 1 its accounting data Thus market monitoring creates a mechamsm to
enhance managenal incentives (Holmstrom and Tirole, 1993)8 Tradable shares bring in
either explicit compensation contracts (¢ g stock option schemes for management) or
implicit contracts (e.g. the potential threat of management losing their jobs from a
takeover) Continuously quoted share prices can provide incentives to management and
curb managerial misbehaviour, especially because a poorly performing firm in the
market will face the threat of takeover (and the manager will be fired if a takeover

succeeds)

The ability of stock prices to reveal such additional information and the efficiency of
managerial incentive contracts increase with the hquidity of the firm’s shares in the
stock market. A stock with high liquidity 1s covered by a large number of hquidity
traders. Subsequently, a large number of informed speculators with private information
will be attracted to the trading of the stock, as it will be easy for them to find a hquidity
trader to take a position and to make money from the market This makes the stock
prices informative and thereby increases the efficiency of its managerial incentive

contracts.

The achievable market hquidity of the firm’s stock 1s influenced by the firm’s
ownership structure. A firm cannot directly contract with speculators on the amount of
information that they obtain However, increases in ownership dispersion indicate
increases in the number of shares that will be traded 1n the market, and hence increase
liquidity of the stock. Subsequently, the efficiency of the managenal incentives contract

will be improved

¥ It does not belong to the formal literature of [PO decision, however i1s argument about the function of the market
monitoring made contribution to the hife cycle theory
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Yet, to benefit from market monitoring —~ 1 e. to list on the stock exchange and to trade
in the market — is costly. In the market, speculators produce the additional information
and get compensation for their information from the losses of liquidity traders and other
owners of shares, while the liquidity traders are compensated by the underpricing of the
IPO shares

Therefore, the efficiency of monitoring by speculators increases with the marginal value
of their information that will be revealed In equilibrium, there is a trade-off between
the value of managerial mcentive and the cost of market momtoring which 1s ultimately

in the form of underpricing.

With respect to the monitoring function of the stock, Maug (2001) offered a further
explanation from the information perspective The information consists of firm-specific
information and market-specific information. Firm-specific information 1s better
collected by insiders — entrepreneur, VC or the parent firm, whereas market-specific
information 1s better collected by informed investors in the market Going public can
assist a firm to gather valuable market-specific information about 1its 1nvestment
projects from informed public investors. Market-specific information helps a firm to
decide whether or not to carry out an mvestment project and help 1t to reduce the
monitoring cost of its block insider-shareholders, so that the efficiency m evaluating its
growth prospects can be mmproved. The momtoring costs of public investors are
compensated by underpricing Therefore, an IPO decision 1s a trade-off between the

values of market-specific information against the cost of underpricing

In the early stage of a firm’s life cycle, or when a firm plans to restructure, firm-specific
information 1s more valuable. Insiders have advantages in gathering this kind of
information and would not wish to disclose it to the public. Therefore, staying private 1s
a better choice. For this reason, a young firm is less likely to go public In the later stage
however, when market-specific mformation becomes more valuable and insiders lose

advantage 1n collecting such information, going public will become a preferred choice.

21




Over-monitoring and under-monitoring problems

Pagano and Réell (1998) suggested that ownership structure should be designed to
optimally allocate control to entrepreneur, and going public is one way to achieve this
A firm may choose either private equity financing or public equity financing. Each of
these two is associated with different ownership and control structure, and consequently
different monitoring problems Private equity financing is commonly associated with
concentrated ownership structure A firm may sell only a minority of shares in order to
make sure that 1ts control and concentrated ownership base will not be affected.
Concentrated ownership structure can avoid a problem of poor managerial incentives
(1 e under-monitoring), but it may give rise to an over-monitoring problem from large
external shareholders (e.g. VC). Large external shareholders may destroy entrepreneur’s
private benefit and they do not take into account the rent that they should pay for
acquiring control from entrepreneur. Therefore, entreprencur may prefer dispersed
ownership as it avoids excessive monitoring by large external shareholders Going
public at a certain stage in the life cycle of a firm can help 1t to optimise the dispersion
of its ownership structure, provide a solutions to the above agency problem and

improve its firm value.

If a firm chooses public equity financing, it can choose either to keep concentrated
ownership structure or to achieve disperse ownership structure. If 1t intends to keep
concentrated ownership structure, an over-monitoring problem will be the main concern
An over-monitoring problem arises from the conflict between controlling shareholders
(typically the founders or their descendants) and minority block public shareholders
Controlling shareholders often siphon off corporate earnings or take advantage of
corporate assets 1n support of its other investments. On the other hand, minority block
shareholders often actively monitor the firm, which 1n return weakens controlling
shareholders’ private benefits of control They also have incentives to get involved in
takeover activities 1f a firm is badly managed, so as to benefit from capital appreciation
on their shareholdings from takeover premium These will put controlling shareholders’
controlling status in danger. Such over-monitoring costs can be very high to controlling

shareholders
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If a firm that chooses public equity financing intends to achieve dispersed ownership
structure, a problem of poor managerial incentives (1 e. under-monitoring problem) is
the main 1ssue that it needs to tackle Dispersed shareholders have low incentive to
monitor hired manager, and hired manager who actually runs the firm will tend to put

his personal interests above those of the shareholders, thus reducing firm value.,

For public equity financing, 1n addition to the above agency costs related to ownership
structure, there are also direct costs of listing and indirect costs of underpricing.
Therefore, the decision to go public in Pagano and Roell (1998) 1s a trade-off between
the benefits of overcoming the agency problems and the costs of creating hiquidity for
sold shares, the goal of which 1s to maximise firm value subject to optimal ownership
dispersion However, the consideration of investment or divestment 1s irrelevant to their

model,

Pagano and Réell (1998) provided many interesting implications for a firm’s JPO
decision First, it was predicted that going public is attractive to a firm that has high
capital investment because, when the firm is in need of a large amount of equity capital,
a hagher ratio of external funds to firm value increases the likelihood of over-monitoring,

resulting in a stronger incentive to go public.

Second, it was predicted that the incentive to go public decreases with the value of
momtoring added by internal block shareholders (e g their expertise and management
skills), but increases with external dispersed shareholders’® ability to monitor the firm
and increases with the value of the founders’ private benefits of control. In addition, if
controlling shareholders can pay off internal block sharcholders to induce them to
monitor less, the over-monitoring problem will be reduced and going public will

become less attractive.

Third, for the market as a whole, going public is more attractive when the rules of
disclosure are strict and the accounting standards for public firms are transparent,
because this means that the market can offer more effective monitoring of managers
and hence a lesser problem of poor managenal incentive coming from dispersed public

ownership structure. Simuilarly, the incentive to go public increases with the degree of
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legal protection for small shareholders, because under weak legal protection it 1s more
likely that managers bribe large shareholders to monitor less, which will reduce firm

value and damage small investors’ benefits.

2.3 Market Timing Theory

In contrast to life cycle theory, the role of share prices 1s at the centre of market ttiming
theory and 1ts models are built within the setting of firm investment. One branch of this
theory 1s established on the assumption that the market is rational Fluctuations n stock
prices can convey valuable information about the expected payoff to the firms’ growth
opportunities, risks, expected profitability and expected cash flow (Clementi, 2002;
Pastor and Veronesi, 2005; Benninga ef a/ , 2005) Timing an IPO to coincide with a
high market price (1e. potentially high market valuation) can facilitate a firm’s
investment decision, overcome borrowing constraints, and diversify away idiosyncratic
risks Therefore, the likelihood to go public increases when market valvation is high,
whereas the likelithood for a publicly listed firm to return to being private increases

when market valuation 1s low

Another branch of market timing theory proposed an alternative explanation based on
misbehaviour of market participants Investors in the market can be irrational and a firm
may time its [PO to utilise the fads in the market (1 ¢ to take advantage of windows of
opportunity from market mispricing when stock pricing is irrationally high). In another
case, irrationally high prices can be purposely made by managers, for example using

earnings manipulation, to induce investors.

2.3.1 Rational Market

Serendipitous information versus costly information

Subrahmanyam and Titman (1999) assumed that entreprencur is less informed and
bases his pricing of the firm on existing assets excluding growth opportunities, There

are two types of investors public investors and private financiers (private financiers are
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well d1versxﬁed9). Entrepreneur can acquire imperfect information about the expected
payoff on the firm’s growth opportunities, etther from private financier or from public
mnvestors. This additional information obtained from investors determines the amount of
capital that will be invested Therefore, the firm’s investment decision is related to the
type of investors. And the precision and the cost of the additional information determine
the firm’s efficiency in allocating capital and the maximum expected returns on future

investments.

In Subrahmanyam and Titman (1999)’s framework, the evaluation of the additional
information is followed by investment decision, this distinguishes the model from
Chemmanur and Fulghieri (1999) (a life cycle theory), in which the opposite order 1s
used — investment decision 1s followed by the evaluation of information costs However,
as investment 1s a continuous process in practice, such a discrepancy 1n theoretical

models may be less important.

Subrahmanyam and Titman (1999) proposed that information consists of costly
information (such as information about production efficiency, organisation and
management etc.) and costless information (1e. serendipitous information, such as
information about total demand for the firm’s product etc) Costly information 1s
mostly generated by financial intermediaries (such as underwniters, analysts and
auditors), whereas serendipitous information is generated by public investors.
Serendipitous information can provide valuable signals The importance and the
precision of serendipitous information vary according to the nature of a firm. Its
importance increases with the uncertainties of product demand, and its precision
increases with the diversification of serendipitous information When some of the
diversified serendipitous information is widely agreed across investors (as signalled by
increased market prices), going public becomes more likely However, such an
argument can hardly be empirically tested, because the market value of a firm before its

IPO does not exist in practice.

Yet, there are some implications of this model. When serendipitous information (e g

? There are no non-diversification costs, and this 1s different from Chemmanur ef af (1999) The suitability of these
two assumptions may depend on the firm in question
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uncertamnties on the demand for a new product or on an expansion of production) 1s
valuable for resource allocation and when costly information 1s diverse and cheap to
acquire for a firm, the market valuation tends to be high, indicating a preferential time
to go public. For the market as a whole, the benefit of going public increases with
market size (i.e. the number of histed firms) and with the capitalisation ability of a

market

Interaction between production market and stock market

Clement: (2002) argued that the value of going public 1s determined by the book value
of an entrepreneur’s accumulated wealth, and that the market timing of an IPO 1s
determined by the stochastic process governing the dynamics of productivity, which can
be viewed as exercising an option. If the total factor productivity of a firm 1s low, the
entrepreneur will only be able to raise a limited amount of money by going public and
will hardly carry out seasoned equity offerings Therefore he will not exercise the
option. A firm will go public 1f the expected value of the growth of productivity as
reflected 1n the aftermarket price 1s ugh enough to offset the fixed costs of 1ts IPQO (the
underpricing cost is not specified explicitly in this model). After the IPO, habilities,
capital expenditure and sales are expected to increase whereas profitability 1s expected

to decrease.

Pastor and Verones1 (2005) focused on firms that own patented inventions and need
funds for production, these firms either did not start production or only started at
limited level. They argued that, for these firms, IPO financing other than debt or private
equity 1s a natural result because public equity can diversify and hedge away the
idiosyncratic risks The market timing of these IPOs depends on the market valuation of
the firms. When the expected aggregate profitability or the prior uncertainty rises, or the
expected market return declines, the market valuation is expected to reach its maximum,
and thus reaches the optimal time to go public. Pastor and Veronesi (2005)’s model
predicted that going public after large-scale production is not optimal because the
entrepreneur 1s exposed to idiosyncratic risks which can no longer be hedged away 1n
the public market. This theory may help to explain why some young high-tech firms

choose to go public at an early stage
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2.3.2 Behavioural Explanations

Investors 1n the market can be irrational and the fluctuation of market valuation can be
driven by investor sentiment It scems that there exists a fads phenomenon 1n the market,
in which irrational investors (and analysts) tend to become over-optimistic about IPO
firms” future growth prospects It is possible that investors® over-optimism is inherent in
the market and that issuers can successfully time their IPOs to coincide with the
occurrence of the temporary irrational fads and grab relatively low cost of capital
(Lyjungqvist, Nanda and Singh, 2006). The literature about long-run performance of
IPOs also found evidence that the long-run returns of IPOs tend to be negative (e g

Ritter, 1991), which is consistent with this argument

Followmng this theory, it 1s expected that if the decision to go public 1s driven by
investment motive, an IPO firm should be very keen to take advantage of window of
opportunity (if this exists) for its IPO On the other hand, if divestment 1s the plan, an
IPO firm should be less likely to float in a hot market, because the value of the retained
shares will decrease subsequently as the fever in the market fades away'°, which will

reduce the total proceeds from selling controlling blocks later on.

Teoh, Wang and Rao (1998) found that going public enables CEOs (who hold company
shares) to exploit therr private benefits from increased firm value after the IPO
Managers dress up the performance of firms in order to create investor over-optimism
about firms’ future performance. Before going public, they overestimate the expected
future cash flows by ‘massaging’ earnings, or simply cheat investors by overstating
earnings After the IPO, they purchase analysts’ research coverage with an mntention to
boost firms® share prices However, this explanation 1s not entirely convincing
theoretically or emprrically. In certain circumstances, such manager manipulation may
exist, but this 1s not likely to be the main reason for going public Overall, behavioural
explanations of IPO deciston have provided interesting alternatives to the conventional

approach, but they are still not well developed and remain controversial.

¥ Market-to-book ratio can be used as a proxy to measure non-systermce risks and invests’ sentiment
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2.4 Empirical Evidence on IPO Motivation and Timing

The empirical research on the decision to go public is still quite limited. Different
studies have found mixed evidence from different markets using various samples and

methodologies.

2.4.1 Raising Funds for Investment and the Related Timing

Chemmanur, He and Nandy (2007) studied a sample of US manufacturing firms, and
claimed that firms facing less information asymmetry and having projects that are
cheaper for outsiders to evaluate are more lhikely to go public They found that the
probability of going public increases with firm size, capital investment and industry
nisks of cash flow, but decreases with information asymmetry''; the sales and capital
expenditures of the IPO firms increase both before and after the IPO. These findings are
consistent with the predictions of Chemmanur and Fulghieri (1999) and Clement:

(2002)

Based on a sample of 877 US IPOs, Jain and Kini (1999) examined the determinants of
transition to one of the three post-IPO states — survaval, failure, or being acquired They
documented that higher pre-IPO operating performance increases the probability of
survival whereas higher firm risks increase the likelihood of failure. Firms may go
public at various stage of their life cycle. Riskier firms are expected to go public to raise
finance at an earher stage since otherwise a high nsk premium would be demanded by
private equity (Chemmanur and Fulghieri, 1999) However, if these firms have poor
pre-IPO operating performance, they will not be able to raise sufficient funds from their
IPOs and the subsequent SEOs In another words, exercising the option of going public
will be too costly (Clementi, 2002). Consequently, it is more Iikely that the IPOs will
fail in the aftermarket. Although Jain and Kint’s study did not directly address the
question as to why and when firms go public, it emphasised the importance of timing to

the success of an IPO. This sheds light on the determinants of an IPO decision.

"' Caprtal investment was measured by capital stock over total employment, mdustry nsk was measured by the
mdustry median of the five years coefficient of variation on firm sales at 3 digit SIC level, information asymmetry
was measured by the average standard deviation of analyst forecasts and analyst forecast errors for histed firms in the
same industry, and the ease of evaluating a firm was measured by the number of public firms from a same industry
listed in CRSP
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Fischer (2000) focused on a sample of growth and technology firms floated n the
Germany Neuer Market and reached similar conclusions in terms of the impact of the
investment, risks and the stage of life cycle on IPO decision. In addition, he highlighted
the influence of technology factors (Maksimovic and Pichler, 2001) and market timing.
He showed that the probability of IPOs is positively related to the nisks of the firms’
projects and the mvestment intensity of the firms'%. Firms that grow and invest a lot and
have high proportion of intangible assets and R&D intensity are more likely to go
public. They go public when they are in good economic and financial conditions. He
also pointed out that IPO is more attractive to firms that are already actrve 1n a new
industry and are introducing new products and planning expansions For this type of
firm, there are considerable uncertainties about product demand due to the widening
customer base, therefore serendipitous information 1s extremely valuable (consistent
with Subrahmanyam and Titman, 1999). Moreover, stock prices can provide valuable
information about 1nvestors’ risk preferences and the ability of the market to capitalise
future cash flows, which 1s important for firms’ investment decisions Schultz and
Zaman (2001} also emphasised high-tech factors and found that internet firms go public
at an earlier stage than firms from other industries, and they rush to IPO market In
addition, Fischer also found that controlling shareholders keep control and even
consolidate their control after IPOs, which provided supportive evidence for Zingales
(1995).

Boehmer and Ljungqvist (2004) and Burgstaller (2005} also found supportive evidence
for Subrahmanyam and Titman (1999), from the German and the Austrian markets
respectively: firms are more likely to go public when the market and the economic
conditions”? improve, so that they can get higher valuation for their IPO shares and
promote their investment. Lerner (1994) found similar evidence from venture-backed
biotechnology firms these firms tend to go public when market valuation peaks,

whereas they choose private venture capital financing when market valuation is low.

On the other hand, Houge and Loughran (1999) found different results from the

2 The ratio of intangible assets over total long-term assets 1s used as a proxy for the nisk of a firm’s project, R&D
intensity 1s used as a proxy for imvestment mtensity for the high-tech firms

3 GDP, gross nvestment, gross corporate profits, credits provided to private firms, share price index are used to
measure the economic conditions
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banking industry in the US: rather than raising funds for investment, banking IPOs are
likely to be driven by the need to meet regulatory capital requirements and the intention
to sell overvalued stock. Furthermore, banking IPOs are followed by poor performance
due to loan growth and increased loan losses Since the banking industry is
distingmished by a unique capital structure (e g high leverage) and a distinctive
regulatory environment, these might differentiate the banking IPOs from the IPOs in

other industries.

From the Itahan market, Pagano, Panetta and Zingales (1998) revealed that for the
Italtan firms the likelihood of going public 1s positively related to firm size and industry
market-to-book ratio, the reason for going public is to raise funds to reduce leverage,
overcome financial constraints and to facilitate future borrowings, rather than to fund

immediate investment.

2.4.2 Exit, Divestment and Transfer of Control and the Related Timing

Rosen, Smart and Zutter (2005) studied a sample of US IPOs of banking and bank
holding firms and found that the equity-to-asset ratio of IPO banks increases to a level
similar to that of private bank and that the IPO banks are more likely to be acquired
This offers support to the proposition that an [PO may be only the first step of an
eventual sell out. Ang and Brau (2003) added further evidence in this aspect. They
claimed that the number of owner’s shares actually sold in an IPO 1s greater than
disclosed 1n the original prospectus, and that the issuer tends to conceal its intentions on
the sale and insider selling They also found that if the information acquired from road
shows and other marketing activities results in an increased offer price, the number of

the owner’s shares actually sold will increase

In addition, Pagano ef a/ (1998) found that the Italian IPOs are related to divestment by
controlling shareholders Huyghebaert and Van Hulle (2006) found that in Belgium the
IPOs of established firms tend to be related to divestment motives and that adverse
selection costs play an important role However, the timing 1ssue for the divestment

related IPOs has largely been overlooked in empinical studies

30




2.4.3 Optimising Ownership Structure

Helwege and Packer (2003) examined 178 US large and highly leveraged non-financial
firms and found that firms with inside ownership (1€ solely held by management, or
solely held by family members, or a mix of the two) seldom make IPO decision,
whereas firms with significant shareholdings held by outsiders (VC and private equity
investors) are more likely to go public, which might be due to their exit plan. However,
there is no evidence supporting the argument that the decision to go public arises from
the original owners’ preference to reduce over-momitoring problems As discussed
earlier, although the consideration of optimal dispersion of ownership and structure 1s
important for both investment and divestment driven IPOs, it is less likely to be the

primary driving force of going public.

2.4.4 Irrational Investors and Market Mispricing

There is some interesting but mixed empirical evidence for the proposition that IPO
firms exploit windows of opportumty Loughran and Ritter (1995) found that stock
returns are significantly lower in a hot market, indicating that issuers are likely to time
the fads for their IPOs Besides, Rajan and Servaes (1997) found that the IPOs with low
analyst forecasts in the aftermarket actually outperform those with high analyst
forecasts. However, Helwege and Liang (1996) found that there 1s no difference 1n the

performance of stocks issued 1n hot markets and those 1ssued in cold markets

2.5 Summary

The decision to go public is a choice rather than a natural stage in the growth of a firm
Some firms may choose to go public at a certain point, whereas some others may never
make an IPO decision While some IPOs take place at a later stage, others may be

carried out at a faurly early stage in the firms’ life cycle.

Going public may nvolve the activity of raising new funds for the IPO firm (by




offering primary shares'?) or selling existing shares by the onginal shareholders (by
offering secondary shares'®) or a combined of both. Various theorctical models from
different perspectives explain the reasons why at a certain time public equity financing
may be preferred to debt or private equity financing (the investment motives), and why

selling out via an IPO may be superior to other forms of exit (the divestment motives)

Firms face the need to fund thewr growth from time to time during their hife. Agency
conflicts (manger-shareholder conflicts and bondholder-shareholder conflicts) and
information asymmetries associated with external financing affect firms’ choices
between debt and equity capital (Jensen and Meckling, 1976; Myers and Majluf, 1984;
Stiglitz and Weiss, 1981, Myers, 1977). For early start-ups, using debt financing, bank
lending 1s typically more attractive to creditors than bonds because of efficient
rencgotiation and a closer relationship with the borrowers, As firms mature, the
information monopoly of banks increases the costs of borrowing, while increasing
bondholder-shareholder conflicts can also make debt financing very expensive The
existence of moral hazard in management, bondholder-shareholder conflicts and the
asymmetric information problem between lenders and borrowers may leave the firms
facing potential threats of financial constraints, Financial constraints may arise for
various reasons. limited cash generation, credit rationing, debt overhang, or inability to
issue private equity. Firms that are financially constrained may prefer external equity

financing to debt financing, in which case, public equity is one alternative.

Between private and public equity financing, private equity is typically preferable to
public equity at an early stage because of the high information disclosure costs and the
high adverse selection costs for public equity. An IPO at an early stage of a firm’s life
involves the disclosure of information about financial and operational conditions, which
may make the firm lose commercial confidentiality and weaken its competitiveness
(Maksimovic and Pichler, 1999) Moreover, early start-ups have little track record and
therefore high adverse selection costs. Private equity suppliers typically have
specialised expertise and therefore incur lower information costs. As firms grow, private

equity is likely to become ncreasingly unattractive because of the high risk premium

' Primary shares refer to the shares newly created in an offering, by offering primary shares, the IPO firm can raise
fresh capital
15 Secondary shares refer to the shares that already exist and sold by the onginal sharcholders, the proceeds from
selling secondary shares in an offering will go to the selling sharcholders
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demanded for a lack of diversification and liquidity, limited size of funds available
consistent with retaining msider control Public equity may become a cheaper source of
equity capital compared to private equity. Public firms can benefit from a competitive
investor market with greater information gathering and diversified opinions about
prospective payoffs, all of which will enhance their bargaining power, improve their
resource allocation and lower the financing costs (Chemmanur and Fulghieri, 1999,
Subrahmanyam and Titman, 1999} On the other hand, as firms become more mature,
substantial firm-specific information 1s accumulated 1n the public domain, so that the
costs of information production (the underpricing costs of the IPOs to signal their
quality 1n the adverse selection theory) are substantially reduced for raising public
equity. Nevertheless, although public equity is normally beneficial for more mature
firms, greater capital investment, higher risk profile and technology innovation may
push firms to go public at an earlier stage for relatively cheaper capital (Chemmanur

and Fulghieri, 1999, Maksimovic and Pichler, 2001).

A further important aspect of public equity 1s that it provides the firms with
opportunities to raise money progressively through later SEOs, even if they did not
raise sufficient capital in their IPOs. In particular, as more information about the IPO
firms becomes publicly available in the after-market, the costs of information
production and adverse selection can be reduced and consequently SEOs can attract

better offer prices.

Apart from the investment motives, divestment motive can be another determinant of
the decision to go public. As a firm grows, some original shareholders may wish to cash
in their shareholdings and exit from the firm to avoid the exposure to increasing
idiosyncratic firm risks (Ellingsen and Rydqwvist, 1997, Wagner 2002) and excessive
owner-manager conflicts (Zingales, 1995; Mello and Parsons, 1998) A special case is
that many private firms are backed by private equity (VC, buyout firms or business
angles). These private investors will typically wish to exit at some stage to cash 1n their
investment An IPO is one obvious route for an exit However, the disposal of the
existing shareholdings is likely to be viewed as a bad signal, thereby selling out via an
IPO is more possible for good firms at a later stage of development but less likely for

small and young independent firms In the later stage of the firms™ growth,
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market-specific information from informed investors becomes more valuable and
insiders lose their advantages in gathering such information Likewise, information
duplication costs for public investors become lower as firm-specific information comes

into the public domain, and this would make the exit easier and more profitable.

More generally, it can be argued that selling out by a two-stage process starting with an
IPO can maximise the total proceeds from the eventual sale of controlling blocks
through subsequent SEOs In the first stage of the IPO, the selling shareholders only sell
a minor proportion of their holdings, and progressively divest their controlling blocks in
the second-stage sales at SEOs. The established stock prices help to reduces asymmetric
information problems between buyers and sellers (Zingales, 1995). The information
revealed from dispersed small investors during the IPO can also help to improve the
efficiency of allocating shares to larger shareholders during the SEOs (Mello and
Parsons, 1998). Consequently, the improved offer prices and efficiency of allocating
shares 1n SEOs help to increase the proceeds cashed in from selling the controlling
blocks. However, a discrepancy exists with regard to the role of large and active
investors in SEOs it still remains an 1mportant question as to whether they are
discriminated against to protect the controlling shareholders’ control, or alternatively
are favoured to join the firm to improve monitoring. The answer to this question may
depend on the corporate governance of each individual firm and the nature of a

particular financial system

No matter what motivation lies behind an IPO decision (whether it 1s investment or
divestment related or a combination of both), the potential impact of going public on
the ownership and control structure has to be taken 1nto account. On the investment side,
raising equity capital potentially affects the firm’s ownership and control structure and
is associated with various agency problems between external financiers, managers and
entrepreneurs  Solving the agency problems involves the efficient use of corporate
resource, and direct or indirect monitoring of management. For firms with concentrated
ownership structure, when they raise equity from dispersed public investors,
munority-controlling shareholder conflict is the main problem Monitoring from a
number of minonty block shareholders may put too much pressure on controlling

shareholders. Multiple block shareholders may result in costly duplication of effort and
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cause an over-monitoring problem. Minority block sharcholders also have an incentive
to get involved 1n takeover activities, which jeopardises the controlling sharcholders’
control status (Pagano and Roell, 1998). On the other hand, for firms with dispersed
ownership structure, manager-shareholder conflict is the main concern when the firm
accesses public equity Unlike a concentrated ownership structure, in which the
controlling shareholder actively monitors the managers, a dispersed ownership structure
provides less effective monitoring. However, continuously quoted stock prices can
reveal valuable information about managenal performance and a firm’s growth
prospects (Holmstrom and Tirole, 1993). This helps to create a managenal incentive

mechanism, curb managerial misbehaviour, and enhance firm value

On the divestment side, when management extracts private benefits from shareholders,
diffusion of ownership in the first-stage sale would be beneficial Selling minority
stakes of the firm’s stock to dispersed public investors can help the original controlling
shareholders to retain and strengthen control This indirectly enhances the selling
sharcholders’ bargaining power for the subsequent sale of controlling blocks, and helps
to maximise the proceeds from the two-stage selling process (Zingales, 1995). Overall,
gomng public makes 1t possible 1 principle to design the dispersion of ownership
structure and to optimally allocate control rights to the entrepreneurs, thus improving

corporate governance (Pagano and Roell, 1998)

Timing the market is another important component of IPO decisions The costs of
public equity financing can be affected by market conditions, During periods when the
stock market 1s over-optimistic, firms’ stocks can be overvalued. Firms may exploit
such windows of opportunity and take advantage of mispriced public equity (Ratter,
1991) From a different point of view, rational theory argues that firms time their
offering at the peak of market valuation (Subrahmanyam and Titman, 1999; Clementi,
2002; Pastor and Veronesi, 2005). Fluctuation in stock prices can reveal valuable
information about the expected payoff on firms’ growth opportunities Timing an IPO to
coincide with a high stock price can facilitate the firm’s investment decision a higher
stock price (ie higher market valuation) indicates more investment opportunities,
signalling that the firm should revise its investment upwards However, Ritter and

Welch (2002) argue that the investment and financing decisions of entrepreneurs are
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largely driven by firm-specific information rather than stock market share prices It

takes time for entrepreneurs to adjust their private valuation towards market valuation.

Theories about market timing are based on the investment motive, existing theoretical
models have not considered how market timing affects IPO decisions associated with
the divestment motive. Intuitively, the selling shareholders would seek to dispose their
holdings at a high market valuation. In a buoyant market, there are more active public
investors and they may assess shareholders’ exit more optimistically when influenced
by optimistic market sentiment This may reduce the adverse selection problem and
allow the selling shareholders to divest their sharcholders more casily. However,
following the two-stage sales theory, divestment should be a continuous process, and 1t
is less obvious how the divesting shareholders should plan the whole exit process (at the
IPO), uming the market for their later sales and riding the cycle of the performance of
the stock market so as to maximise the total proceeds. Answers to this question await

more convincing theoretical explanations.

Another gap 1n the theoretical literature is that 1t lacks a unified dynamic framework to
incorporate both investment and divestment motives. This leaves several questions
under-addressed Why do some firms issue only primary shares, some issue only
secondary shares, while some others issue a combination of both? Why does IPO
structure vary across firms? What are the reasons behind the observed cross-country
difference 1n IPO structure? As the mvestment and divestment motives may not
necessarily be mutually exclusive, it is important that the two types of motive and the

related timing pattern are examined in a unifying framework in empirical research

A summary of the theories and their implications for IPO decision 1s shown in Table

2.1

The existing empirical research about the decision to go public is still quite imited
Most of them focused mainly on particular firms or industries, and either concentrated
on the investment motives or the divestment motives but not both. The available
evidence shows that JPO decisions in the US tend to be related to raising financing to
fund firm growth In contrast, continental European markets exhibit more diverse
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motive In the Italian market, it was found that firms were likely to use IPOs to
rebalance their financial structure and to facilitate future borrowings rather than to
finance an immediate investment (Pagano et al., 1998) For other continental European
markets, the reasons for going public tend to be relativcly closer either to the US case or
to the Itahian case For example, German technology firms seemed to float on the Neuer
Market to fund rapid growth (Fischer, 2000), whereas Belgium IPOs seemed to be more
related to the exit motives than the financing motives (Huyghebaert and Van Hulle,
2006).

The various evidences revealed quite different roles and functions of the stock markets
across countries and financial systems. To further discover the function of the stock
market, it is essential to examine systemically the decision to go public in other markets,

while addressing both the ‘why’ and the *when’ questions

A summary of the empirical evidence 1s provided in Table 2 2.
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Table 2.1 Theory on IPO Motivation and Timing

Reducing exposure to
1diosyncratic risks, low
adverse selection costs

Rydgwvist
(1997), Wagner
(2002)

selling firms should be old, selling out via
IPO 15 less Iikely for small and young
independent firms

Avoiding excessive
owner-manager conflicts,
protecting controlling
status, maximizing sales

Zingales (1995),
Mello and
Parsons (1998)

Selling out via IPQ 1s likely 1f private
benefit of control rights 1s important,
operating performance decreases after the
IPOs, IPOs are followed by SEQs

Reasons for IPOs Author(s) Implications Theor:y
Grouping
Jensen and
Meckling
(1976), Myers
Theory of
Overcoming financral (1977), Stightz | Financially constrained firms are more Capital
constraints and Weiss likely to go public StruI::tur o
(1981), Myers
and Majluf
(1984)
Older and mature firms are more hkely to
Mimmal information go public, the firms with greater capital
mvestment, riskier firms, will go public at
costs, while avoiding the
Chemmanur and | an earlier stage, the average age of [IPO
risk premium demanded
Fulghter1 (1999) | firms will be younger for a more efficient
by private equity for a loped v h
lack of diversification and developed market, an abnormally high
market return will be followed by hot Lafe Cycle
1ssue Theory
Market feedback and
serendipitous information The likelihood of going public increases in
reduce adverse selection Maksimovic and | the relative costs of the first stage
problems for firms that Pichler (2001) mvestment n R&D and 1n developing new
& [ invest heavily in R&D technologies
“E" and new technology
§ Serendipitous Subrahmanyam The likelihcod of going public ncreases in
2 | nformation 1s valuable 4 market returns, the benefit of going public
B and Titman
for the resource (1999) increases I market size and i the
allocation of firms capitalisation ability of the market
The likelihood of going public increases in
market valuation, when the expected
High market valuation Clement: aggregate profitability or the prior Market
promotes the production {2002), Pastor uncertainties rise, 1t will be the optimal Timing
of firms and increases and Veronesi time to go public, after the IPOs, the Theory
firm value (2005) liabihities, capital expenditure and sales
will increase whereas profitality will
decrease
Exploiting windows of ;Jil;r?dga?:rl]sc;, Going public 1s likely when market returns
opportunity Singh (2004) are abnormally high
Market monitoring Maug (2001) Young firms are less likely to go public
IPO 15 more likely for firms with high
Solving over-monitorn capital mvestment, the likelihood of IPO
and un%ler-momtorm g Pagano and mcreases 1n the founders’ private benefit of
roblems & Roell (1998) control, the effectiveness of market
P = monitoring and the degree of legal
é protection on small shareholders Life Cycle
g Ellingsen and Exit via IPO 1s more likely for good firms, Theory
(53
=
L d
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Table 2.2 Empirical Evidence on IPO Motivation and Timing

Author(s)

Market and Sample

Evidence

Relevant Theories

Investment motives and the timing

Chemmanur, He and

US manufacturing IPOs

The likelihood of going public increases in firm size, capital investment
and industry nisks of cash flow, whereas decreases in information

Chemmanur and Fulghier: (1999)

Nandy (2007) asymmetry, the sales and caprtal expenditure of the IPO firms increase and Clementi (2002)
both before and after the IPOs
The likelthood of going public increases 1n investment intensity,
Fischer (2000) Ger?fm}f_ ::;1: i;g:rket intangibility and R&D ntensity, controlling shareholders keep (and gﬁksall?:al;; ;)d Pichler (2001),
& consolidate) their control after IPOs g
Boehmer and
Ljungqgvist (2004), German IPOs, Austrian IPOs The likelihood of going public mncreases when market and economie Subrahmanyam and Titman (1999)
conditions improve
Burgstaller (2005)

Houge and Loughran

Banking IPOs are likely to be driven by the need to meet regulatory

Ljungqvist, Nanda and Singh

msider-wealth maximization

(1999) US banking IPOs capital requirement and the intention to sell overvalued stocks (2004), Ratter (1991)
p Panetia and The hikelihood of going public 1s positively related to firm size and
Zal,:g,anlo ’ 12383 an Itahan IPOs industry market-to-book ratio, the reason to go public 1s to raise funds to | Financial constraints
ingales ( re-pay debt and to facilitate future borrowings
Huyghebaert and Van Small growth firms tend to be driven by financing motives, they are
Hulle (2006) Belgian IPOs more likely to 1ssue SEOs Chemmanur and Fulghier1 (1999)
Divestment motives and the timing
Rosen, Smart and US IPOs of banks and bank Zingales (1995), Mello and Parsons
Zutter (2005) holding firms The IPO banks are more likely to be acquired (1998)
Ang and Brau (2003) US IPOs Issuers tend to conceal information about insider selling, aiming for Zingales (1995}, Mello and Parsons

(1998)

Helwege and Packer
(2003)

US large and highly leverage
non-financial IPOs

Firms with significant shareholdmgs by outsiders are more likely to go
public, firms with insider ownership seldom make TPO decisions

Zingales (1995), Mello and Parsons
(1998)

Pagano, Panetta and

IPOs are related to sales by controlling shareholders, divestment 15 one

Zingales (1995), Mello and Parsons

Zingales (1998) ltalian IPOs motive of going public (1998)
Huyghebaert and Van The IPOs of established firms tend to be related to divestment motives,
Hulle (2006} Belgian IPOs adverse selection costs matter Ellngsen and Rydquist (1997)

39




The UK market is one of the most important IPO markets but, surprisingly, there has
been a lack of research on the IPO decision per se. In contrast to Italy and Belgium,
both of which are French civil law countries, the UK legal system is based on common
law La Porta, Lopez-de-Silanes, Shleifer and Vishny (2000) argued that legal origin
shapes the legal rules of a country This consequently influences how well legal rules
protect outside investors., French, German and Scandinavian laws are made by
legislation and courts normally do not mtervene in investor expropriation providing that
the transaction has a reasonable business purpose. In contrast, legal rules in English
common laws are made by judges who have the power to make new rules on new
situations by applying general principles Therefore, unfair investor expropriation can
be limited by the expansion of legal rules. In addition to strong judicial power, greater
protection of private property rights agamst government intervention n economic

activity also makes English common law systems provide the best investor protection

Strong legal protection for outside investors in the UK boosts investor confidence and
promotes a well-developed and liquid capital market, where institutional investors play
an active and important role. Considering the substantial differences 1n the legal and
financial systems between UK and other continental European markets, it seems
essential to examine the decision to go public for UK firms, compare whether or not
IPO firms in the UK perform the same as elsewhere and discover the functions of the
stock market 1n the UK.
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3 The Primary Equity Markets in the UK

This chapter describes the mstitutional characteristics of the UK stock market and its
primary equity markets, looks at the regulatory and documentation requirements of the
UK primary equity markets for [POs and its IPO offering and pricing techniques,
reviews existing empirical research about UK IPOs and sets out the research focus in

this study.

3.1 The UK Stock Market

The UK stock market 15 an Anglo-Saxon market and is one of the largest in the world
by market capitalisation. The UK financial system is market-oriented. In contrast to the
bank-based system of continental Europe, in the UK the proportion of companies listed
on the stock exchange is large And this capital market 1s known for 1ts high hquidity —

investors are able to sell their securities quickly and easily 1n the market place

The UK legal system is based on common law, i.e. a case-based system It 1s generally
agreed that the legal system and its ongin strongly affect the corporate governance rules
of a country and the development of an external capital market La Porta et al (1997,
1999) attributed this to differences in investor protection which 1s greater in common
law systems. The stock market is one important source for companies to raise additional
capital and one useful channel for some original shareholders to exit by selling shares to
the public There is, however, a problem with this separation of ownership and control.
Public investors who provide funds wish to profit from having ownership while
managers who control the firm are willing to exploit their private benefit of control at
the cost of the investors A good legal environment can protect public investors (the
minority shareholders) from expropniation by managers. In addition, transparent
accounting standards, strict disclosure rules and informative stock prices enhance
market monitoring of management. These encourage mvestors to provide money in
exchange for ownership and boost the development of stock market. An English origin
(common law system) provides the best protection for shareholders and creditors,

generally promoting a developed stock market. French civil law countries provide the
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least 1nvestor protection, whereas German and Scandinavian civil law countries lie 1n
the middle.

In this liquid and well-developed market financial intermediaries play an active and
important role in producing information, and the efficiency in revealing information
about firms 1s generally high. These all serve to reduce the costs of mformation
production for public investors. Lower information costs and high efficiency of
market-specific information may encourage firms to go public at an earlier stage in their

growth (Chemmanur and Fulghieri, 1999, Subrahmanyam and Titman, 1999)

The London Stock Exchange is the market place for stock flotation and secunty trading.
A wide range of securities trade in the market, including UK and international equuties,
debt, covered warrants, exchange traded funds (ETFs), exchange traded commodities
(ETCs), REITs, fixed interest, contracts for difference (CFDs), depositary receipts and
derivatives The LSE hosts four primary markets: the Main Market, the Alternative
Investment Market (AIM), the Professional Secunities Market (PSM) and the Specialist
Fund Market (SFM) The Main Market and AIM are the primary markets for equity new
issues; PSM is the market for listed debt and depository receipt securities, SFM is the
market for specialised investment entities such as large hedge funds, private equity
funds etc. The primary equity markets (the Main Market and AIM) have some unique

institutional features which distinguish them from other developed stock markets

3.2 The Main Market and AIM

The LSE enables both domestic and international companies to list on one of the two
primary equity markets There are currently more than 2,800 compamesm listed on the
markets, ranging from small young firms to established large companies, with a market

value over 3,500 billion pounds.

The Main Market is also referred to as the Official List and is mainly targeted at

established large companies. It hosts some of the largest corporations such as BP, HSBC

16 The statistics m this section all come from the London Stock Exchange
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Holdings, Vodafone Group and GlaxoSmithKline Each of them has a market
capitalisation as of December 2008 of over 60 billion pounds. In total, the Official List
has around 1,800 companies with a combined market capitalisation of around 3,500
billion pounds (as of June 2008) Within the Main Market, there are two specialist
segments for certain industry sectors techMARK® which was launched in 1999 and
created for innovative technology companies, and techMARK mediscience® which was

launched in 2001 and focused on innovative healthcare companies.

AIM was established in 1995 and designed for smaller growth firms. On average, the
companies listed on AIM are much smaller in companson with the Official List For
nstance, three of the largest companies listed on AIM — Lancashire Holdings, Playtech
and Sibir Energy all have a market capitahisation of below 900 million pounds (as of
December 2008). AIM currently has more than 1,060 companies with a total market
capitalisation of 37 billion pounds (as of June 2008).

The hsting requirement on AIM 1s less strict than the Official List'’, and even less strict
than AMEX and NASDAQ in the US market Since its establishment, AIM has
attracted 65% of all IPOs in Western Europe, and many foreign companies have chosen
to cross-list on the AIM segment As of June 2008, there have been 1739 IPO deals on
AIM which raised a total of 29 billion pounds. This includes 312 IPOs of foreign
companies from 25 countries including USA, Canada, Australia, Netherland eic. These
cross-listings raised 8 5 billion pounds altogether, which accounts for nearly a third of
the total money raised from the AIM segment. However, the cross-listings on AIM are
rather small as compared to the ones on the Main Market. For example, from January
1998 through June 2008, there were 791 IPO deals on the Main Market which raised
more than 116 billion pounds. 168 of them are foreign firms (from 48 countries around
the world). In total, they raised nearly 54 billion pounds, which accounts for nearly half
of the total money raised from the Main Market during this period. Nevertheless, as one
of the most successful growth markets in the world, AIM offers valuable access to
capital for those companies that cannot float on the Official List and 1t has started to

become a truly international exchange.

17 Please see section 3 3 for detadls
43




The LSE provides two levels of admussion IPOs and introductions. This allows the
separation of firm listing and issuing equity. The common concept of IPO refers to
listing and selling shares (primary shares, secondary shares, or a combined of both)
simultaneously. In an IPO, the nominated broker(s) (together with the directors) takes
the responsibility of the pricing and the marketing of the JPO shares In contrast, an
‘introduction’ refers to a new listing on the stock exchange. In an mtroduction, no
primary or secondary shares are issued. Introductions typically result from the
following cases a company which move 1ts listing from the AIM to the Official List; a

foreign company which lists on the LSE but does not raise funds.

In the introduction stage, an introduction prospectus is required However, 1f a firm has
already gone through the introduction stage (i.e. 1t is already listed), the incremental
requirements for an offering are minimal. After the introduction, when the firm wishes
to issue equities, the introduction prospectus then needs to be updated and filed with the
terms of the offering Dernien and Kecskés (2007) argued that such two-stage offerings
reduce the uncertainties on the IPO pricing and allow the firms to time the market more

efficiently.

The IPO volume of the LSE exhibits great volatility as market conditions go up and
down. This is a common feature of almost all IPO markets around the world Yet,
among all the European IPO markets, the LSE generally has the largest IPO volume.
Loughran, Ritter and Rydqvist (1994, updated 2006'8) compared IPO volume cross
countries For example, there were 93 IPOs in Belgium during the period 1984-2004,
181 IPOs in Italy during 1985-2001, 332 IPOs 1n Sweden during 1980-1998, 545 IPOs
in Germany during 1978-2001, whereas 3,122 IPOs 1n the UK during 1959-2001 The
legal system in the UK offers better protection for minority shareholders, which may

have encouraged investment in the IPOs.

The LSE 1s home to both young, small and mature IPO 1ssuers. However, as compared
with other European markets, the IPO issuers of the UK market are much younger and

smaller. For instance, Ellul and Pagano (2006) reported an average firm age'® of 7.12

'8 hitp //bear cba ufl edw/ritter/International Table2006%20(2) pdf
' Firm age was defined as the number of years between the firm's initial incorporation and the time of the IPO
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and firm size®

of 51.22 mllion pounds for 337 IPOs carried out between June 1998
and December 2000 on the LSE In contrast, Pagano e a/ (1998) documented a much
older average firm age of 33.43 and much larger average firm size of 257.20 billion hre
(roughly 117 million pounds) for 68 IPOs listed on the Milan stock exchange between
1982 and 1992. Simuilarly, Huyghebaert and Van Hulle (2006) documented an average
firm age of 39 44 and firm size of 281 60 mullion Euros (about 247 32 milhon pounds)
for 95 IPOs floated on the three main exchanges of Belgium between 1984 and 2000.
Issuers at different growth stage may go public for different reasons Young issuers at
an earlier growth phase are expected to raise capital from the market to fund
investments, whereas mature 1ssuers are likely to go public for reasons other than to
finance growth The differences in IPO volume and IPO firm age and size of the UK
market suggest that the factors that affect an IPO decision in the UK may differ from

other European markets

3.3 The Regulatory and Documentary Requirements

3.3.1 For the Main Market

The companies that intend to list on the Main Market are subject to regulation by two
regulatory bodies*! the UK Listing Authority (UKLA) which is part of the Financial
Services Authority (FSA), and the London Stock Exchange (LSE) which has its own
rules and regulatton regarding a company’s suitability for lising. The FSA has
overriding authority over the LSE. Firms that wish to float on the Official List must first
apply to the UKLA for 1ts securities to be ‘admutted to the Official List’ and then to the

LSE for 1ts securities to be ‘admatted to trading’

The laws governing new issues include the Financial Services and Markets Act 2000
(FSMA), the Public Offers of Securities Regulations 1995 (POS Regulations) and the
Companies Act 1989. The section *Official Listing’ in the FSMA clearly defines the
competent authority of new issues of securities; rules on listing and delisting securities,

listing particulars, prospectuses and disclosure, sponsors, advertising and other general

% Firm size was defined as the sales during the year preceding the [PO
2! Before 2001, the LSE acts as the sole regulator of new 1ssues
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provisions The POS Regulations set out the defimition of a public placement which
requires prospectuses and full disclosure, and the defimtion of a private placement

which does not requuire statutory disclosure

In addition to the three main governing laws, the publicly listed companies also have to
comply with the Listing Rules (current version May 2007 at the time of wnting), the
Prospectus Rules and the Disclosure and Transparency Rules, which are issued by the
UKLA, and the London Stock Exchange Admission and Disclosure Standards (current
version November 2007) which are tssued by the LSE

The Listing Rules was traditionally issued by the LSE, but 1s now published by the FSA,
and 1s part of the FS4 Handbook. 1t dictates mmimum requirements for the admission
of securities to listing, the contents, approval and publication of listing particulars;
listing principles, sponsors; and the ongoing obligations of issuers after admission (such
as the disclosure of price sensitive information, communications on new share offers,
rights 1ssues, potential or actual takeover bids for the company etc ). The London Stock
Exchange Admission and Disclosure Standards sets out the rules and responsibilities 1n

relation to a company’s admussion to trading and the ongoing disclosure obligations

According to the Listing Rules, all companies incorporated in the UK and listed on the
Main Market are required to state in their annual reports on how they have applied the
main principles of the Combined Code on Corporate Governance®; whereas overseas
compantes listed on the Main Market are required to disclose any significant way in

which their corporate governance practices differ from those set out in the Code.

The mam document that is required by the UKLA before an IPO takes place 1s the
prospectus The preparation of a prospectus 1s the most important stage in a histing
process; and a prospectus must contain all the necessary information for potential
investors to assess the company’s shares and for the UKLA to assess the swtability of

the company to be admitted to the Main Market A UK prospectus must include

2 The Combined Code on Corporate Governance (current version June 2008 at the time of writing) sets out
standards of good practices 1n relation to 1ssues such as board composition and development, remuneration, relations
with shareholders, accountability and audit The listed companies need to either confirm that they have complied
with the Code’s provisions ot, where they have not, to provide an explanation
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information about the persons responsible for the document, placing statistics, company
background and business, accountants’ reports on the issuer’s prior three years’
financial results, description of share capital and any changes in the prior three years,
management and block shareholders (have more than 3% shareholdings), and the recent
development and prospects of the issuer. The placing statistics include information on
the book price and placing price of the JPO shares, number of new shares being placed
by company, number of existing shares being placed by vendors and number of shares
outstanding before and after the IPO. In circumstances where a prospectus is not
required (e g. a company 1s secking admission of new securities to the Official List but
no public offering is made), listing particulars are required by the UKLA. Listing

particulars contain detailed information about the securities and the issuer

The following key eligibility criteria must be met for an admission to the Official List:
o Comphance with the Exchange's Admission and Disclosure Standards,
e Appointment of a sponsor,
e Compliance with the Listing Principles,
e Prospectus approved by the UKLA,
e Muimum market capitalisation of £700k,
o Free transferability of securities,
o A nummum of 25% of shares in public hands,
e Having at least three years’ audited listorical financial information,
o At least 75% of the entity’s business must be supported by a revenue earning
track record for the three year period,
e Control over the majority of the entity’s assets for the three year period,
e Clear working capital statement (sufficient working capital for at least 12

months from the date of the prospectus)

3.3.2 For AIM

AIM is an exchange-regulated market. The companies that intend to list on AIM are not
bound by the Listing Rules of the UKLA but must abide by AIM’s own set of rules, the
AIM Rules. The admission requirements for AIM and the ongoing obligations after

admission are less stringent than those for the Main Market; and the Combined Code on
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Corporate Governance is not mandatory for AIM companies. Nevertheless, companies
seeking an AIM listing must comply with relevant legislation such as the POS

Regulations, 1n addition to the AIM Rules.

There are no restrictions on the type of company that can apply to be admitted to AIM.
The companies can be start-ups or established firms However, this does not mean that all
small firms are able to be admitted, considering the substantial costs involved in a
successful AIM flotation. The costs can vary significantly from around £300k to
£1,000k 1n adviser’s fees In addition, there are also broker fees of between 2% and 5%
of all money raised. On average the total cost of floating on AIM was £480k, according

to the statistics 1n 2002.

Unlike the shares traded on the Main Market, the shares traded on AIM are unquoted for
tax purposes As a result, there are certain tax incentives making investments in AIM
companies attractive to both individual and institutional investors However, as
AlM-listed companies typically have high risk profiles, AIM’s investor base is largely
composed of sophisticated institutional 1nvestors who maintain close relations with

companies (Mendoza, 2008).

The admission cniteria for the AIM are relatively less strict
e No mumumum size of company,
o No nunimum proportion of shares to be i public hands,
e No trading record requirement,
o No prior shareholder approval for the majority of transactions,
o No restrictions on the transferability of the company’s shares,

e No requirement to be incorporated i the UK

The following criteria must be met for an admission to the AIM:
s An applicant must appoint a nominated adviser (NOMAD) and an AIM company
must retain a nominated adviser at all times,
o An applicant must provide the Exchange, at least ten business days before the

expected date of admission to AIM, with the required information,
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o An applicant must produce an admussion document disclosing the required
information This document must be available publicly, free of charge, for at
least one month from the admission of the applicant’s securities to AIM,

o At least three business days before the expected date of admission, an applicant
must pay the AIM fee and submut to the Exchange a completed application form
and an electromic version of us admission document These must be
accompanied by the nominated adviser s declaration,

e Where an apphcant’s main actvity 1s a business which has not been
independent and earning revenue for at least two years, 1t must ensure that all
related parties and applicable employees as at the date of admission agree not
to dispose of any interest in its securities for one year from the admission of us
securities,

o Where the applicant is an investing company, a condttion of its admission s that
it raises a mummum of £3 million in cash via an equity fundraising on, or
immediately before admission,

e The Exchange may make the admussion of an applicant subject to special
conditions,

e The AIM company must also meet requirements of principles of disclosure,
disclosure of price sensitive information, disclosure of corporate transactions,
disclosure of miscellaneous information, half-yearly reports, annual accounts

and other ongoing obligation as specified in the AIM Rules

In essence, AIM’s regulatory model has arisen from a trade-off between comphance
costs and investor protection; it 1s based on a comply-or-explain option and the
NOMADs play a key role as gatekeepers, advisers and regulators of the AIM companies.
On one hand, these enable smaller firms with growth potential to access a large pool of
capital at relatively low costs as compared to the Official List On the other hand, AIM
listed companies inevitably face potential constraints of weak corporate governance and
poor standards of disclosure. It has been argued that as more foreign companies choose
to cross-list on the AIM and more retail investors are attracted to the market, to develop

the AIM segment to a deeper and more liquid market it 1s necessary to tighten its rules

accordingly — for instance, on the regulation of NOMADs and on disclosure rules
{Mendoza, 2008).




3.4 The IPO Offering and Pricing Techniques

There are generally two offering techniques by which a UK or a foreign company can

float on the Official List or AIM: public offers and placings

In public offers, shares are sold directly to the public. Public offers consist of two types
Offer for Sale, in which old shares are sold by the existing shareholders, and Offer for
Subscription, 1n which new shares are created and sold by the issuing company. Public
offers generally use fixed pricing techmques. In the fixed price method, the offer price
is set before taking purchase orders and 1s normally set through negotiation between
brokers and issuers Therefore, the offer 1s priced without knowing actual investors’

valuation and demands,

Such an offenng and pricing process 1s associated with a Winner’s Curse problem
(Rock, 1986) There are better informed and less informed investors competing with
each other 1n the market Less informed investors incur higher risks 1f the offer price 1s
less than the expected value of the IPO stock, better informed investors will obtain most
of the shares offered, whereas if the IPO stock is over-priced, less informed investors
will get all the shares they request To attract less informed nvestors and compensate
for the risks that they take, the issuer who is uncertain about the market demand would

have to underprice the IPO stock

Another offering technique s placings. In placings, shares are sold to specific investors
through brokers or other intermediaries rather than directly to the public. The investors
are often institutional investors. However, on smaller 1ssues, shares are sometime sold
to retail investors as well. Before the 1990s, most placings used fixed pricing techmque
However, since the 1990s, bookbwlding has become the predominant pricing method
In a bookbuilding process, the leading underwriter or sponsor 1s responsible for road
shows and other marketing activities to decide the target mvestors And potential
investors have to place an order through a stock broker who is participating 1n the
offering. As a result, the underwnter is able to discover potential investors’ valuations
prior to setting the offer price and allocating IPO shares, and adjust offering terms
favour of the offering This enables the underwriter to discriminate among investors and
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allocate IPO shares to investors who report higher values.

Biais and Faugeron-Crouzet (2002) argued that the offer price set by the bookbuilding
method i1s more informative and better reflects the true value of the IPO. Consequently,
the less informed investors are less likely to receive overpriced IPO stocks. This
eliminates the winner’s curse problem caused by the fixed pricing method and reduces
underpricing By allocating larger amounts of JPO shares to investors who set higher

prices, the issuer also receive increased proceeds from the offering.

Apart from the flexibility to adjust the offer price, the bookbwlding method allows the
issuer to adjust the number of shares offered. Benveniste and Busaba (1997) pointed out
that when investor demand is strong, issuing more shares reduces underpricing required
for each share. Benveniste and Spindt (1989) suggested that repeat dealings between the
underwriters and institution investors over different IPOs give the underwriter the
power to exclude certain investors (eg those who provide low pricing while
demanding high underpricing) from future hot IPOs, This enables the underwriter to
demand lower underpricing for the current IPO Sherman (2001) argued that such a

threat also applies to regular retail investors and this can further reduce underpricing.

Since 1996, placings and bookbuilding have become the preferred IPO method in the
UK, and underwriters have been playing an important role in IPO allocation as
intermediaries Consequently, the winner’s curse problem that arose from the pro-rata
allocation may have been alleviated and the factors that affect underpricing may have

changed

3.5 Empirical Research on IPO Activities in the UK

Earlier studies of UK IPOs focused on the IPO underpricing issue For example, Levis
(1993) found that the winner’s curse hypothesis can only partly explain the degree of
underpricing of UK IPOs. This suggested that testing other underpricing hypotheses is
necessary In addition, Levis’s study was based on early years from 1980 to 1988 when

the offer for sale (a public offer method) and fixed pricing were the preferred IPO
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methods However, since the late 1990s, placing and bookbwlding pricing has become
the predommmant IPO technique In addition, since the establishment of the AIM
segment in 1995 many smaller and growth companies have been encouraged to join in
the stock market. The new AIM regulatory model and the different risk profile of these
new 1ssuers may also have affected IPO activities in the UK. The changed IPO
subscription and allocation method, alongside the different market participants and the
changing market constraints and institutional features make 1t essential to re-examine

the UK IPO activities in recent periods

Another interesting study also based on an early sample from 1986 to 1989 1s that of
Brennan and Franks (1997). They studied the underpnicing and the separation of
corporate control and ownership of UK IPOs. They found that in the seven years after
the IPOs, non-director shareholders were reduced substantially. However, there were
few changes of director shareholdings. In the ten years after the IPOs, although the
acquisition activities of the IPO firms were frequent, there were very few hostile
takeovers Furthermore, the degree of underpricing was negatively related to the
post-IPO size of block shareholders They therefore suggested that IPO activities
facilitated the separation of corporate control and ownership and optimised ownership
dispersion, while protecting the private benefit of control of insiders Underpricing was
used as a means to induce oversubscription, to ration share allocation and to favour
dispersed outside-investors so as to retain effective control of managers. However,
critics argued that protecting the private benefits of control may not be the only reason
why dispersed outside ownership is favoured — underpricing may also be used to
encourage monitoring and minimise agency costs (Stoughton and Zechner, 1998).
Hence the ownership and control based arguments need to be justified in the UK

context

Reber, Berry and Toms (2005) studied the impact of shareholding structure, money
raised, advisers’ reputation, and managerial experience on the market value of a sample
of 172 UK IPOs floated during 1992-1996 However they included only IPOs on the
Official List. They found that the extent to which existing owners keep their stakes
positively affected the value of the IPOs in the aftermarket A larger amount of money

raised could be viewed as an indicator of growth opportunities and was associated with
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high market value The experience of the board had significant impact on the IPO

performance whereas advisers’ reputation appeared to be irrelevant.

However, there is an apparent lack of research on the motivation and the related timing
for going public of UK firms This amounts to an important gap in the empirical
literature In this thesis, I address this basic question. why and when do the UK firms
choose to go public? I focus on the recent period and take the AIM segment nto
account I also examine IPO underpricing in relation to the reasons for going public,
and investigate the post-IPO performance (including both financial performance and
performance of stock prices in the aftermarket in the short-run). These will help to draw
a more complete view of the IPO activities and the function of the stock market 1n the
UK.
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4 Data

To implement the analyses, I need a panel of accounting and ownership data for the IPO
firms before, at and after listing, and those of the control group of firms that stayed
private over the matching periods. In addition, I need a cross-sectional dataset of the
PO structureB, data for market conditions®* over the sample periods, and descriptive
data including firm age, whether or not the IPO was a carve-out®, the industry
group®®of the firm, and the market segment where an IPO was listed. Finally, to
investigate underpricing in relation to IPO decision, I need the offer price of the sample

[POs and their daily closing prices in the aftermarket over the I[PO windows.

I collected the data from four main sources: Thomson Financial’s SDC Platinum Global
New Issues®” database, Bureau van Dyk’s FAME®database, IPO prospectuses obtained
from Compamies House (the national registrar for UK companies) and Thomson

Financial’s Datastream.

In SDC Platinum Global New Issues, I searched for UK non-financial firms listed on
the London Stock Exchange (including both Official List and AIM segments) from Jan
1998 through Dec 2003. The SDC Global New Issues database reported 835 IPOs over
these six years I excluded financial firms, non-UK registered firms and firms with a
foreign parent company, leaving 406 non-financial UK IPOs?. Of these, 223 firms were
excluded because the necessary accounting data were incomplete This leaves 183
non-financial UK firms which held IPOs during 1998-2003. The list of the IPOs was

# These include the number of pnmary shares and secondary shares offered i the 1POs, and the number of total
shares outstanding immediately following the IPQs
2 These include market return (in relation to the theories), IPQ volume (measured by the number of 1POs) for each
sample year (for description only), and a year dummy

3 A carve-out 15 a sale of the subsidiary’s stock i an IPO, which consist of either secondary shares owned by the
Laarenl, ptimary shares in the subsidiary or both

® Maksimovic and Pichler (2001) suggested that technology risks have a distinct impact on an IPO decision
Therefore, an industry dummy was added, 1t equals one 1f the IPO firm belongs to ICT industry
¥ The SDC Platinum Global New Issues database provides detalled nformation of all new 1ssues in the global
markets

% The FAME database provides data of companies® financial statements, ownership structure etc for the largest 2 6
mullion UK and Irish companies

* The 406 non-financial IPOs of the UK registered firms (excluding firms with a foreign parent company) consist of
319 primary share offerings (1 ¢ only primary shares are offered in an IPO), 84 combined offerings (1¢ both primary
and secondary shares are offered in an IPO), and 3 secondary share offerings (only secondary shares are offered i an
PO}
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also cross-checked with a list drawn from the LSE website®®

A list of private firms was drawn from FAME The control group of private firms
included firms staying private from 1996 to 2007, from all industries (except financial
industry) that had IPOs during 1998-2003. Each private firm should have at least one
financial year between 1998 and 2003 in which total assets exceeded £500,000. If not, 1t
would be unlikely to be able to afford an IPO. Private firms with foreign parent
companies, or with account type ‘partial/full exemption’ or ‘dormant’ or ‘small
company’ or with substanttal missing data were all excluded. This yielded 2315

non-financial private firms

The accounting and ownership data of the IPO and non-IPO firms were obtained from
FAME and the IPO prospectuses. Data in FAME can be traced back to 1996, so the
sample period was limited to 1996-2007. All listed companies must publicly disclose
their financial statements in a timely manner, so all accounting data for the post-IPO
periods were collected from FAME, For the pre-IPO periods, a substantial number of
IPO firms did not have data in FAME. In these cases, I collected pre-IPO data directly

from accountants’ reports 1n their IPQ prospectuses.

To describe ownership concentration, block shareholders were defined as those with at
least a 3% shareholding Block holders were split into those who were directors and
those who were not, so as to distinguish between managerial and non-managerial
ownership, Firm age at the time of I[PO was drawn from IPO prospectuses Two types of
age were defined- first, the age since the firm started 1ts business (‘firm age’); second,
the time between incorporation and the IPO (“incorporation age’) Often, firms do not
incorporate when they start up, but wait until their business grows more mature.
Because at this point in time, they need to set out clearly the legal benefits for the
owners, to protect personal assets and to facilitate potential future transactions (such as
sale of stock, transfer of ownership) In some cases, incorporation takes place as the
immediate (and necessary') precursor to the planned IPO. Thus, the incorporation age

does not measure the real age of firms.

3 The LSE website provides complete statistics of new 1ssues from Jan 1995 for AIM whereas from Jan 1998 for the
Official List
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FTSE indices were obtained from Datastream and used to calculate the market returns.
Together with IPO volume, these were used to describe market conditions. During the
sample period, the UK market experienced something like an IPO cycle with generally
rising volume until late 2000, followed by a quieter period. It would also appear that
there was a broadly positive relationship between share prices and [PO volumes in this

period (Figures 4.1 and 4.2).

Figure 4.1 FTSE Indices 04/1996-03/2006
3500 — - - - —— —
3000 -
2500 -
2000 -
Index

1500 -

1000

SRAOANDN N FIHHD D DD D X DS DF PP
SRRy

Month

—— FTSEAllShare Index == FTSE AIM Share Index |

Figure 4.2 IPO Volume 01/1998-12/2003
30 - —
25 — : ~
20 +

Number 15
of IPOs

10 -

B O PN DN D DN O S AN IDDOD
P P P S S R ETSTF S FH SIS S

— - e ——— — 1 Th—

PP P S
6"\\’0&6‘\\'@&&\\'@&6\\»@\%&\ o"‘\%é‘\w@\ Q'\’\'LQ»"‘\ 6‘\%-@\%"'00"‘\%6‘\ SO R 6‘\’1"\9@

Month

—&_ Total Monthly Volume M. AIM Monthly Volume |




The data on IPO structure were obtained from SDC Platinum Global New Issues There
were cross-chccked with the information disclosed in IPO prospectus. I also collected
information about SEO firms and deals, offer prices and the type and number of shares
offered in the SEOs from SDC. After-market trading prices were downloaded from
Datastream. All other descriptive data were collected from FAME and SDC.,

The characteristics of the different datasets are described in more details n the

respective empirical chapters (chapter 5 to chapter 8).
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S Staying Private or Going Public?
An Empirical Analysis of the IPOs Listed on the Main Market and AIM

5.1 Introduction

In this first empirical chapter, I address the general question as to why firms choose to
go public rather than stay private. [ apply a panel probit approach to examine the ex
ante determinants of the decision to go public, and apply a fixed effects model to look
into the ex post consequences of the IPOs. Pagano et al (1998) argued that if IPO
decision makers have rational expectations, the ex ante and the ex post analyses should
provide consistent results. Therefore, I investigate both ex anmte and ex post firm

characteristics

In the sample of Italian firms, Pagano et al (1998) found that the likelihood of going
public was positively related to firm size and industry market-to-book ratio and that,
after the IPOs, profitability, investment, leverage and the costs of bank credit were
reduced. It thus appeared that Itahan firms were likely to use IPOs to rebalance their
financial structure and to facihitate future borrowings rather than to finance an
immediate investment. They also found that some firms utilised the IPO as a channel to

gradually sell out of the companies

The UK stock market 1s distinct from Italy by its high liquidity and market efficiency,
active institutional investors and strong legal protection for smaller investors. Where
market efficiency and legal protection are high, the costs of information production are
reduced As a result, firms should be encouraged to go public at an earlier stage
(Chemmanur and Fulghieri, 1999) In addition, the high capitalisation ability of a stock
market generally increases the value and precision of the serendipitous information
generated by public mvestors, This would encourage more firms to raise capital from
the stock market. Furthermore, in a market where legal protection for shareholders is
strong, minority-controlling shareholder conflicts are relatively less of a concern. On
the other hand, manager-shareholder conflict might be better resolved by market

momtoring (Holmstrom and Tirole (1993), Maug (2001)). Because of all these
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characteristics of the UK stock market, 1t is expected to see a different picture for [PO

activities in the UK

The analyses 1n this chapter are based on a panel data of 183 non-financial UK firms
that listed on the London Stock Exchange during 1998-2003 and 2315 non-financial
firms that stayed private over the period 1996-2007. The sample includes both IPOs
listed on the Main Market and those floated on AIM. AIM 1s ofien criticised for its
loose regulation and high risks To distinguish the role of AIM from the Official List, |
investigate the ex posf consequences of the IPOs separately for those on the Official
List and those on AIM.

I analyse both the ex anfe determmants and the ex post consequences of the IPOs
respectively in the whole sample, and in subsamples of independent firms and
carve-outs. Pagano et al (1998) found that carve-outs seemed to go public for different
reasons from independent firms. Independent firms were likely to raise finance from the
stock market to reduce leverage whereas carve-outs were likely to utilise windows of
opportunity to maximise the proceeds from selling shares Carve-outs also seemed to
divest a greater percentage of sharcholdings. Therefore, it is necessary to examine the

behaviour of the independent firms and the carve-outs separately

The rest of the chapter is orgamised as follows: section 5 2 constructs the hypotheses
and describes the sample, section 5.3 analyses the determinants of the IPO decision;
section 5 4 compares post-IPO and pre-IPO operating performance, section 5.5 provides

concluding remarks.

5.2 Hypotheses and Sample

5.2.1 Hypotheses

Financial Constraints

Firms need to fund their investments so as to grow When internal capital is insufficient,
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they will have to seek external finance, either debt or equity In debt market, there are
asymmetric information problems betwcen borrowers and creditors. the borrower has
private information about the firm whereas creditors cannot fully observe the risks of
the firm’s mmvestment and managenal effort; creditors face potential risks that the
borrower may misbehave and pursue 1ts private benefit The existence of such moral
hazard problems for debt financing may give rise to credit rationing (Stightz and Weiss,
1981) and a debt overhang problem (Myers, 1977), which may prevent firms from
realising their investment opportunities. Weak profitability implies that internally
generated cash is likely to be insufficient to support intensive investments. Firms with
large investments, weak profitability and high leverage are more likely to suffer from
borrowing constraints In this case, equity financing such as public equity can be an
attractive alternative to debt financing

Hypothesis I The likelthood of an IPO 1s positively correlated with leverage and

nvestment and negatively correlated with proﬁtabzltty31

Cheaper Capital

The choice between private and public equity in part, depends on a trade-off between
nsk premmums for a lack of diversification and costs of information production
(Chemmanur and Fulghieri, 1999) Raising capital from a large number of public
investors enhances the firm’s bargaming power, and liquidity created for the firm’s
equity allows its shareholders to diversify thermr portfolios. These reduce risk premiums
that would otherwise be required by private equity investors However, each public
investor needs to evaluate the IPO firm at a cost. Overall, there are sizeable duplications
of the costs on information production and ultimately it is the firm that needs to pay for
the total costs incurred. When sufficient information about the firms has accumulated 1n
the public domain and there is less uncertainty, informational costs are greatly reduced
and hence public equity can be cheaper than private equity. Therefore, in general, firms
go public after start-up stage. For firms with great capital investment, private equity
investors tend to increase the expected rate of return for investing a larger fraction of
their wealth 1n a given firm. On the other hand, when raising large amounts of capital

for investment from public investors, 1t 1s more expensive for a bad firm to pretend to

* Profit 1s the principal long-term source of internal capital for firms The ability of firms to generate cash internally
1s often measured by profitability
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be a good one, and hence it is less likely that distorted information about the true value
of the firm is mncluded m offer price Therefore, public equity can be cheaper than
private equity for young firms with great capital investment

Hypothesis 2 Firms with greater capital investment are likely to go public at an

earlier stage

The relative costs of public equity can also be affected by market conditions. During
periods when the stock market 15 over-optimistic, firms’ stocks can be overvalued
Firms may exploit such windows of opportunity and take advantage of mispriced public
equity (Ritter, 1991) From a different point of view, Subrahmanyam and Titman (1999),
Clementi (2002) and Pastor and Veronesi (2005) argued that firms time their offering to
coincide with the peak of market valuation Fluctuation 1n stock prices can reveal
valuable information about the expected payoff on firms’ growth opportunities Timing
an IPO to coincide with a high stock price can facilitate the firm’s investment decision

Hypothesis 3 The Likelihood of an IPO 1s higher in a bull market

Shareholder Exit and Maximizing the Selling Proceeds

Rather than going public to raise finance, some firms may utilise I[PO as a channel for
their shareholders to cash out Ellingsen and Rydqvist (1997) argued that divestment
may arise from the original shareholders’ willingness to diversify personal portfolios
and reduce exposure to risks Divesting via an IPO is superior to a direct sale, because
informative stock prices established in the after-market can reduce the information
discount demanded in a direct sale, and increase total proceeds from the subsequent
SEOs. However, the exit might be perceived as a bad signal by public investors.
QOutsider-investors might ascribe the sale to poor entrepreneunial performance or to
decreasing investment value, which may lead to a failure of the IPO. Firms at a late
stage of life cycle and firms with sound financials have lesser adverse selection
problems. Therefore, they are more likely to utilise the market device to sell out.
Hypothesis 4 The likelihood of an IPQO 1s positively correlated with firm age and

firm size and the financial conditions of firms
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Corporate Governance

Raising equity capital potentially affects a firm’s ownership and control structure For
firms with concentrated ownership structure, when they raise equity from dispersed
public investors, minority-controlling shareholder conflict is the main problem. Costly
duplication of monitoring from minonty block sharcholders may cause an
over-momitoring problem Minority block sharcholders also have an incentive to engage
in takeover activities, which jeopardises controlling shareholders’ controlling status
(Pagano and Roell, 1998), On the other hand, for firms with dispersed ownership
structure, manager-shareholder conflict 1s the main concern when a firm accesses public
equity A dispersed ownership structure provides less effective monitoring However,
continuously quoted stock prices can reveal valuable information about managerial
performance and a firm’s growth prospects (Holmstrém and Tirole, 1993). This helps to
create a managenial incentive mechanism and to curb managerial misbehaviours, and
enhancing firm value. In this aspect, firms with a more dispersed ownership structure

are more likely to benefit from monitoring capital 1n the stock market.

It is possible that some existing shareholders utilise an IPO to divest their shareholdings.
If this is the case, when management extracts private benefits from shareholders,
diffusion of ownership in the first-stage sale (i ¢ an IPO) can be beneficial (Zingales,
1995). Selling minority stakes of a firm’s stock to dispersed public investors can help 1ts
original controlling shareholders to retain and strengthen control, indirectly enhancing
selling sharcholders’ bargaining power for the subsequent sale of controlling blocks and

maximising the proceeds cashed in from a two-stage selling process.

Overall, whether an IPO is investment or divestment driven (or is driven by both), it is
expected that:

Hypothesis 5 The likelthood of an IPO decreases 1n ownership concentration

5.2.2 Sample and Summary Statistics

The analyses are based on a panel data of 183 non-financial UK firms that listed on the

Main Market or AIM during 1998-2003 and 2315 non-financial UK firms that stayed
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private over the period 1996-2007 For the IPO firms, there are at least two years’ data
for the pre-IPO window and at least three years for the post-IPO window For the
non-IPO firms, the year coverage is adjusted to match that of the IPO firms Each
non-IPO firm has at least one financial year between 1998 and 2003 in which total
assets exceeded £500k According to the statistics of the LSE 1n 2002, the average total
direct cost of listing on AIM was £480k. To float on the Official List, it is generally
even more costly The direct listing costs include underwriting fees, registration fees
and many other on-going administrative expenses and fees such as auditing fees, stock
exchange fees etc. These substantial fixed costs suggest that small firms are not likely to
carry out a costly flotation (Pagano er al, 1998) Therefore, the sample of non-IPO

firms was limited to these medium and large firms

Firms registered outside the UK or those with a foreign parent company were excluded,
so as to concentrate on UK firms listed on the domestic market without considering
cross-listings. Cross-listings can be driven by institutional factors such as lower listing
costs and better legal protection, which are beyond the hypotheses tested 1n this chapter.
Financial firms were excluded because they are subject to different regulations from
non-financial firms and hence may be driven to go public by the need to meet
regulatory requirements. The details of the data sources and sample selection criterion

were reported in chapter 4

Table 5.1 contains some descriptive statistics for my sample Panel A-1 shows the
industrial distribution® of the IPO and private firms. The largest number of IPOs 1s
found m real estate, renting and business activities and manufacturing industry, which
also have a large number of medium and large private firms. On the other hand, there
were only few IPO deals in the construction industry and the wholesale and retail trades,
although these industries too have a large number of medium and large private firms

On average, IPO firms constitute 8 0% of the private firms 1n my sample. Dividing the
sample according to whether a firm 1s independent or held by a UK parent firm (Panel
A-2), it can be seen that the percentage of independent firms that went public is more
than three times as high as the number of the firms with a British parent, suggesting

much greater interests of independent firms in an IPO

32 For the ndustry classification, 1 follow the UK SIC standard (2003)
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Among the IPOs floated on the LSE durning 1998-2003 (Panel B-1), there were 319
primary-only 1ssues, 97 of which are included 1n my sample, 84 combined 1ssues, all of
which are included, and only 3 secondary-only 1ssues, 2 of which are included This 1s
quite different from ¢ g. the Belgian IPOs in Huyghebaert and Van Hulle (2006), where
secondary-only issues account for over a third of all the IPOs whereas primary-only
issues make up only around a fourth. It appears that in comparison with Belgium, IPO
activities 1n the UK are more related to financing than to transfer of ownership Panel
B-2 reports the distribution of the sample IPOs over time, which shows that the sample

coverage of the IPOs can reasonably reflect the IPO clusters over time.
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Table 5.1 Sample Descriptive Statistics

Panel A-1. Industrial Distribution
Number of [IPO Number of Private

Industry Firms Firms
Mining and Quarrying 7 20
Manufacturing 37 262
Construction 4 477
Wholesale and Retail Trade; Repair of

Motor Vehicles, Motorcycles and Personal 16 396
and Household Goods

Hotels and Restaurants 9 101
Transport, Storage and Communication 11 95

Financial Intermediation - -

Real Estate, Renting and Business

Activities 74 842
Education 3 12
Health and Social Work 3 23
Other Community, Social and Personal
. 19 87
Service Activities
Total 183 2315
Panel A-2. Distribution of Ownership Status
Number of IPO Number of Private
Ownership Status Firms Firms
Independent 143 1229
British Ultimate HLDS 40 1086
Panel B-1. Number of IPOs by Type of IPO Structure
Primary-only  Secondary-only = Combined
IPO Structure Issues Issues Issues
Number of IPOs 1n Sample 97 2 84
(319) (3) (84
Panel B-2. Number of IPOs by Year
Year of Listing 1998 1999 2000 2001 2002 2003
Number of IPOs 1n Sample 24 19 70 34 19 17

(58) (30 (184) (71) (48) (47

Panel A-1 reports the number of sample IPO firms and private firms across different industries Panel A-2
reports the number of sample IPO firms and private firms across the two types of ownership status
independent companies and British ultimate holding companies Panel B-1 reports the number of sample
IPO firms divided according to the three types of PO structure, the number of all IPOs that tock place 15
presented 1n brackets bencath Panel B-2 reports the number of sample IPO firms across each sample year,
the number of all IPOs that took place over the sample period 1s presented m brackets

The sample contains 17,360 firm-years. The mean of total assets and sales for the entire

sample are respectively £9.03m and £9 18m Compared to private firms, the IPO firms
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on average are slightly smaller but have particularly higher growth rate; they also have
a lower return on assets. Weaker profitability yet higher growth suggests that the IPO
firms are likely to be experiencing faster expansion, and that they are more hkely to
confront financial constraints than the private firms and hence are in greater need of
external financing Compared to the Italian PO firms (Pagano e al, 1998) and the
Belgian IPO firms (Huyghebaert and Van Hulle, 2006), the UK IPO firms on average
are much smaller, less levered and have weaker internal cash generation, i e are 1n an

earlier stage of the life cycle

There are few differences between independent private firms and private firms with a
British parent, By contrast, for the IPO subsample, the independent firms are on average
smaller, with weaker internal cash generation (ROA) and much higher growth rates
This 1implies that the independent IPOs may be 1n an earlier stage of growth and are
more likely to be financially constrained than carve-outs®> We may also expect that

their motives for going public might differ.

Finally, IPOs listed on AIM are evidently smaller than those listed on the Main Market,
with weaker internal cash generation, lower net worth but higher growth rate AIM was
designed for younger growth firms. The different profile in profitability, growth rate and
net worth confirm that the firms that choose to float on AIM are indeed at an earlier

stage of life cycle and require external finance to grow business.

3 A carve-out refers to a sale of the subsidiary’s stock 1n an IPO
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Table 5 2 Sample Summary Statistics

Sid Std Sd

Variables Mean Min  Max Obs Mean Min Max Obs Mean Min Max Obs
Dev Dev Dev
Panel A The Whole Sample
Wholg Sample Independent Firms Firms with British Ultimatg HLDS
Total Assets 903 153 000 1665 17342 8§94 141 000 1520 10397 917 168 ¢ 00 16 65 6945
Sales 918 231 000 1578 16515 89] 263 000 14 54 10248 963 158 000 1578 6267
Leverage 029 052 000 2304 15049 | 025 034 000 903 9685 034 074 000 2304 5364
ROA 004 060 -2235 2726 17062 201 052 -22135 278 10344 008 070 -1234 2726 6718
CAPEX 005 012 -314 341 15201 | -004 o©OII  -113 341 10093 | -005 014 314 321 5108
Inventory 016 019 000 0098 14276 017 019 000 097 9445 015 020 000 098 4331
Cash in Hand 012 016 000 100 16154 012 017 000 100 10037 cl2 015 000 100 6117
Acquisition 001 013 517 6852 17360 | -001 ©13 423 952 10396 -0 0t D13 <517 307 6964

Growth_Asset 028 169 -100 5871 14811 031 181 -1 00 5808 %016 023 148 -1 00 587 5795
Growth_Sales 031 198 -100 6450 13299 | 034 231 -100 64 50 8231 025 126 -100 5586 5068

Net Worth 723 266 000 1565 17347 736 237 000 1375 10356 703 304 000 1565 6951
Panel B The Private Firms
Entire Private Firms Subsample Independent Private Firms Private Firms with British Ultimate HLDS
Total Assets 905 149 000 1665 15713 897 132 0o 1520 9092 915 | 68 000 16 65 6621
Sales 928 222 000 1578 14886 903 257 000 1437 8943 965 148 000 1578 5943
Leverage 029 0352 000 2304 13422 026 029 000 903 8381 034 076 000 2304 5041
ROA 007 049 1234 2726 15435 005 023 940 149 9041 008 072 1234 2726 6394
CAPEX 004 011 314 321 13575 004 010 -095 145 8790 -005 o014 -314 321 4785
Inventory 017 a19 000 098 12648 018 019 000 097 8141 016 020 000 098 4507

Cash n Hand ol 015 000 100 14526 01 015 000 100 8733 012 015 000 100 57193
Acquisition 001 009 517 307 15733 000 006 -130 126 9093 -0 011 =517 307 6640
Growth_Asset 019 121 -100 S871 13369 | 017 098 -1 00 4846 7857 022 148 -100 5871 5512
Growth_Sales 022 145 -100 6197 11944 021 159 -1 00 6197 7143 023 122 -100 5586 4801

Net Worth 722 260 000 1565 15718 736 224 000 1375 9091 702 302 000 1565 6627
Panel C The [PO Firms
Entire IPO Fyrms Subsample Independent 1PO Firms Carve-Out Firms
Total Assets 888 188 000 1468 1629 872 191 000 14 68 1305 953 160 408 1310 324
Sales 830 2388 000 1454 1629 807 286 000 14 54 1305 922 276 000 1397 324
Leverage 023 055 000 8355 1627 022 059 000 855 1304 029 0139 000 370 323
ROA 024 116 2235 278 1627 -031 128 -2235 278 1303 001 033 -252 073 324
CAPEX 006 017 218 341 1626 006 017 -113 341 1303 -007 D16 -218 029 323
Inventory 005 0n Q00 091 1628 00s 012 000 091 1304 c06 008 000 040 324
Cash in Hand 021 024 000 100 1628 ¢23 025 000 100 1304 011 015 000 089 324
Acquisition 003 032 443 952 1627 002 032 423 952 1303 -007 030 443 052 324

Growth_Asset 113 38 -100 53808 1442 127 424 -098 5808 1159 055 137 -100 1151 283
Growth_Sales 107 438 -100 6450 1355 119 480 -1 00 64 50 1088 057 180 -099 2435 267

Net Worth 735 319 000 1374 1629 734 in 000 1374 1305 736 349 0Co 1233 324
IPOs Listed on AIM IPOs listed on the Main Market
Total Assets 835 173 000 1311 1151 1016 158 366 14 68 478
Sales 765 2 80 000 1454 1151 985 243 000 1397 478
Leverage 023 0538 000 855 1150 023 048 000 550 477
ROA -033 134 -2235 278 1149 -003 047 -5133 072 478
CAPEX 006 019 -2 18 341 1148 -007 o12 -113 047 478
Inventory 005 012 000 091 1150 006 010 000 041 478
Cash in Hand 022 026 000 100 1150 017 018 000 093 478
Acquisimion =002 032 -1 39 952 1149 -0 06 031 -4 43 052 478

Growth_Assets 124 392 -098 4642 1016 087 370 -100 5808 426
Growth_Sales 123 472 -1 00 64 50 944 071 345 -099 $225 411
Net Wonth 693 299 000 1284 1151 835 342 000 1374 478

Pancl A reports summary statistics for the full sample over the period 1996-2007 Panel B reports summary statistics for the UK non-financial
firms that remained private between 1996 and 2007 Panel C reports summary statistics for UK non-financial firms that went public in the
domestic market between 1998 and 2003 The private firm subsample includes all industries (except financial industries) that had 1POs during
1998-2003 having at least one financial year between 1998 and 2003 1n which ther total asscts was over £500,000 Private firms with account
type ‘partial/full exemption® or ‘dormant’ or ‘smatl company’ and with missing data are excluded Another five observations are deleted due to
outher The ‘mdependent’ subsample refers to firms without a patent company The ‘British Ultimate HLDS® subsample refers to firms with a
British ultimate holding company Total Assets 1s the log value of total assets Sales 1s the log value of turnover Leverage 1s total debt over
total assets ROA 15 EBITDA (earnings before interest, taxes, depreciation and amortization) over total assets CAPEX 1s the net cash flow
from capital expenditure, sale of plant and equipment and retumns (including sale) of equity instrument over tota assets Inventory 1s stock and
work 1n progress over total assets Cash in Hand 1s cash and cash equivalent over total assets Acquisition 15 the net cash flow from acquisition
and disposal over total assets Growth_Assets 15 the rate of growth of total assets Growth_Sales 1s the rate of growth of turnover Net Worth 15
the log value of sharcholders’ funds, and values below zero are truncated at zero
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5.3 Ex ante Determinants of Going Public
5.3.1 The Model

To test the theoretical predictions on IPO decisions, I estimate a panel probit model of
the probability of going public, following Pagano et al (1998). The likelihood to go

public for firm 7 1n year ¢ 1s given by.

Priy, = 1] = F(x,:f + w0 + ) (5.1)

The dependent variable y,, for firm 7 in year ¢ is equal to unity 1f firm 7 1s listed 1n year
t, otherwise if firm 7 stayed private it equals zero. F(+) is a standard normal cumulative
distribution function (cdf) x,, 1s a set of firm and industry charactenstics (for firm 1 1n
year ) that affect the IPO decision. w, 1s a set of calendar year dummy variables 1,
15 the firm-specific effects In any year ¢, the sample includes all the private firms that
satisfy the listing requirements in that year. After a firm goes public, 1t was dropped

from the sample

x;t include leverage (LEV), capital investment (CAPEX), profitability (ROA), firm
size (SIZE) and ownership concentration (OWCON). Leverage is measured by total
interest bearing debt over total assets As a broader definition of leverage, this
measurement has been extensively used in the emprrical capital structure literature

Profitability is measured by internal cash generation — earnings before interest, taxes,
depreciation and amortization (EBITDA) over total assets. Profitability together with
leverage indicates the financial conditions of a firm Capital investment is measured by
net cash flow from capital expenditure, sale of plant and equipment and returns
(including sale) of equity instrument scaled by total assets As a proxy for intensity of
capital investment, a negative CAPEX indicates capital outflow whereas a positive one
indicates capital inflow Therefore, the lower the value of CAPEX, the larger the capital
investment Firm size is measured by the log value of turnover Because the data of firm
age are unavailable for private firms, I use firm size as a proxy for the stage of a firm’s
growth, Ownership concentration is measured by an indicator variable It equals 0 1f

none of the shareholders has more than 25% shareholdings, equals 0 25 if one or more
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shareholders have more than 25% but less than 50% shareholdings, equals 0 5 if one
shareholder has a total of more than 50% shareholdings (1 ¢ indircctly holds more than
50% ownership), and equals 1 if one shareholder has a direct ownership of over 50%

Market conditions 1s measured by calendar year dummy variables w, (YEAR)

Pagano er al (1998) argued that there might be a negative correlation between the R&D
intensity of an industry and the probability of an IPO. Public firms are subject to
compulsory disclosure of highly sensitive R&D information and exposed to close
scrutiny from tax authorities These create an expensive cost of loss of confidentiality
for an industry with high R&D intensity, making an IPO less attractive. However, this
variable was not included 1n Pagano et ¢/ (1998)’s study due to a lack of data They
also argued that firms facing higher interest rates and more concentrated credit sources
are more likely to go public, to gain greater bargaining power with banks However,
their results showed that bank rate and concentration of borrowing were not significant
Due to a lack of R&D data, bank rate and concentration of borrowing of firms, these

variables cannot be tested in this study

Pagano er al (1998) also included the median ratio of the market-to-book value of
equity of public firms 1n the same industry This variable was used as a proxy for future
investment opportunity. On the other hand, they argued that this vanable may also
reflect overvaluation by irrational investors when the market 1s too over-optimistic. It
appears that these two explanations can hardly be disentangled from this single variable.
For this reason, this variable was not ncluded 1n this study. But nstead, I use CAPEX
to measure current investment while using year dummies to capture seasonal market

conditions.

Therefore, the model of the probabulity of going public 1s wrnitten as.

Pr[IPO, = 1} = F(B,LEV,, + B,CAPEX,, + BsROA,+BSIZE,, + BsOWCON, + y,YEAR,)
(52)
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Table 5.3 Definitions of Explanatory Variables

Variable Theory Sign | Abbr Definition
Leverage Financial constraints + |LEV (total debt)/(total assets)
(net cash flow from capital
Capital Financial constraints, expend::ture, sale of plant
investment Cheaper capital - | CAPEX | and equipment and returns
of equity mstrument)/(total
assets)
Profitability | Financial constraints - | ROA EBITDA/(total assets)
Cheaper capital —
Firm si1ze Shareholder exil " SIZE In(sales)
=0 1f any single
shareholding<25%,
=() 25 if at least one
Ownership shareholding>25% (<50%)
concentration Corporate governance - | OWCON =0 5 if at least one indirect
shareholding>50%
=] if at least one direct
shareholding>50%
5.3.2 Methodology

Firms’ IPO deciston may in part depend on some unobservable which may need to be
added to a standard panel probit model. The unobservable can be assumed to be
time-invartant firm effects (1,) and 1t reflects the heterogeneities that are specific to
firm : and stay constant over time £ If u, is treated as a random variable with
u,~1ID(0,02) and independent of the time varying regressors x:r and the year
dummy regressors w,;, random effects estimator is appropriate A random effects probit
model can be estimated by maximum likelithood estimation®* (MLE) and computed
using the Gaussian quadrature procedure (Butler and Moffitt 1982). Alternative to
random effects probit model, one can also use a logit specification, in which case F(:)
1s the logistic cdf. However, in empirical studies probit specification appears to be more

popular for random effects binary model.

If the unobservable time-invariant firm effects are assumed to be fixed parameters to be

estimated, fixed effects estimator should be used. Here u, is a dummy variable that

* The random effects MLE of 3,6 and o2 maxirmses the log-hkelihood TV, Inf (¥,|X;, W, 8,6, o2), where
f(yjlxu Waﬁr 6»03) = J.f(ytlxuwv O'E,B,G ) 2::0‘ exp(i:%)zdux
70




equals 1 if an observation belongs to firm 1, equals 0 otherwise, For fixed effects binary
model, there is an incidental parameters problem (Neyman and Scott, 1948, Lancaster,
2000) The standard MLE of the incidental parameters u, is inconsistent as N — oo,
because only T observations are used to estimate each parameter u,. The inconsistency
of the MLE of u, 1s then transmitted into the inconsistency of the MLE of g and 9.
The mcidental parameters problem however, 1s not present in linear panel models, since
f and 6 are estimated consistently by first eliminating u, using the within
transformation and the MLE of f# and # and u, are asymptotically independent
(Hs1ao, 2003). Chamberlain (1980} and Hsiao (2003) demonstrated this incidental
parameters problem Greene (2004) also showed that the fixed effects MLE 1s biased.
For the fixed effects probit model, there is no solution to the incidental parameters
problem Therefore, unhke the random effects binary models, fixed effects estimation 1s
only possible for the logit specification Chamberlamn (1980) suggested using the
conditional MLE for the fixed effects logit model Explanations of the conditional MLE
can also be found in Baltagi (2005)

To detect whether fixed effects are present, one can conduct a Hausman test based on
the difference between the conditional MLE and the standard logit MLE 1gnoring the
firm effects The null hypothesis and the alternative hypothesis are set as follows.

Hy: There are no firm effects

Hy. There are fixed firm effects.

Under the null hypothesis, the conditional MLE 1s consistent but inefficient, whereas
the standard logit MLE 1s consistent and efficient. Under the alternative hypothesis, the

conditional MLE is consistent, whereas the standard logit MLE is inconsistent

Therefore, both the standard logit model and the fixed effects logit model need to be

3 need to be compared 1n the

estimated, and their common marginal effects estimates’
Hausman test statistics®® (H ~ y2). If the marginal effects estimates of the standard
logit MLE are significantly different from their conditional MLE counterparts, the null
hypothesis is rejected while the alternative hypothesis is accepted In this case, the fixed

effects logit model should be used

3% In linear models, comparison 15 based on the common coefTicient estimates
% H, Difference n coefficients 1s not systematic
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If no fixed effects are detected, one can then use either a random effects binary model
or a pooled binary model*” (logit or probit) For a pooled binary model, random effects
are averaged out. A pooled binary model can be esttmated by quasi-maximum
likelihood estimation via a Generalised Estimating Equations (GEE) approach (Liang
and Zeger, 1986)

For equation 5.2, I first conducted a Hausman test to check fixed effects As no fixed
effects were detected — a Hausman test cannot reject the null hypothesis that there are
no firm effects (Prob>y?=0.2312), a random effects probit specification was adopted. In
addition to random effects estimates, I also computed pooled GEE estimates. The

results for both are reported

5.3.3 The Results

Table 5 4 and Table 5 5 respectively report the results from the random effects probit
model and the pooled probit model Both models were estimated separately for the
entire sample, the independent-firm subsample, and for the carve-outs subsample. The
results from the two models are quite similar both qualitatively and quantitatively. For
the random effects model, a likelithood-ratio test of the null hypothesis p=0 cannot be
rejected for both the entire sample and the subsamples. p is the fraction of the total
variance due to the variance of the random firm effects u,. As the inexistence of the
random firm effects cannot be rejected, the pooled probit model is more appropnate.

Therefore, I focus my analysis on the results from the pooled probit model

Consistent with the ‘cheaper capital’ hypothesis (Hypothesis 2), 1t is found that the
smaller the firm (SIZE) and the larger the capital investment (CAPEX), the higher
probability of an IPO. Return on assets (ROA) 1s significantly and negatively signed,
indicating that the IPO firms are more constrained by limited internal cash generation
than the firms that choose to stay private Leverage (LEV) is positively signed but not
statistically significant Overall, this suggests that the UK firms that choose to go public
are likely to be the smaller ones in needs of external capital to support their capital

investment and to promote growth. This is quite different from the result for Italy,

3T For this case, the pooled binary models would have the specification that1s  Pry, = 1] = F(x,,8 + w,8)
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where IPO firms seem to be the mature firms with higher internal cash generation
(seeking public equity to re-balance their financial structure after a period of expanston).
Such results support the view that, as an Anglo-Saxon model, the well-developed and
informative stock market in the UK reduces the informational costs of public equity
capital, especially for small, capital intensive, growth firms, Therefore, relatively
cheaper public equity becomes an attractive alternative to debt financing and private

equity for financially constrained firms

More dispersed ownership (OWCON) sigmficantly increases the likelihood of going
public, implying that to utilise the momtoring function of the stock market may be
another reason behind the decision to go public (this supports Hypothesis 5) Dispersed
ownership is generally assocrated manager-shareholder conflicts and under-monitoring
problem, However, the changes in stock prices reveal information about managenal
performance, which in a way serve to reward or punish management (e g via manager
remuneration scheme) In this aspect, an informative stock price is more effective than
financial indicators which might be subject to managerial manipulation Therefore,

firms with dispersed ownership structure can benefit from monitoring by the market

In addition, a hotter market 1s correlated with increased IPO activity (reflected by the
year dummies Year 1998, Year 1999 and Year 2000) On the other hand, as the stock
market reversed from the end of year 2000, especially during 2003 when the market
stayed cold, the probability of going public was significantly reduced (as reflected by
the year dummy Year 2003). The year dummy Year 2002 is negatively signed yet not
significant, reflecting a lagged response of IPO activities to a market that went down
This 1s because that the stock market tends to be very responsive to positive information
whereas slow to negative information. Overall, the results of the year dummues are
consistent with Hypothesis 3 and with the evidence on clusters in IPOs found in most

markets,

However, Hypothesis 4 is not supported, indicating that the divestment motive 1s not the

dominant reason for going public for the UK firms,
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Now I turn to the results for the subsamples. The results for independent firms are
similar to those for the entire sample. However, it 1s shown a different picture for the
carve-outs in that sales, return on assets and capital expenditure are not statistically
significant, on the other hand, leverage sigmficantly increases the likelihood of
carve-outs This implies that, unlike the IPOs of the independent firms, cheaper public
capital 1s not a major concern for the carve-outs. This 1s because subsidiaries in general
can benefit from the reputation capital of their parents and hence have fewer
informational problems. It seems that the parent firms tend to carve-out those
subsidiaries which are highly indebted and over which they have less control. By doing
this, the parent firms (the ultimate decision maker of the subsidiaries) can improve their
financing positton while utilising the market monitoring function to create more

effective managerial compensation contracts for the carve-outs.

The earlier statistics showed that the independent firms are more involved in PO
activities than the firms with a British parent. This, combined with the results from the
panel probit model, suggests that the dominant motive to go public in the UK is raising

cheaper capital to fund investment rather than corporate restructuring
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Table 5.4 Determinants of the IPO Decision (Random Effects Probit Model)

Variables All Sample IPOs  Independent [POs Carve-Quts
Intercept -0 8449%** -1 F707*+* 12218*
(0 1390) (0.1569) (0 4811)
LEV 00589 00302 0.1123
(0 0479) (0 0794) (0 0716)
CAPEX -0.7124%** -1.5793%*+ -0 2165
(0 1551) (0 2673) (03551)
ROA -0 1967** -0 2380**+ 01145
(0 0599) (0 0670) (02793)
SIZE -0 0840+ -0 0770%** -0 0525
(00113) (0 0124) (0 0439)
OWCON -1 2007%*+* -0 8509%** -4 1216%**
(0 0999) (0 1151) {0 3405)
Year 1998 0 6618%** 0 5655%** 1 0198***
(0.1091) (0 1264) {0 2909)
Year 1999 0 5040*** 0.5548%** 03968
(0.1145) (0 1271) (0 3555)
Year 2000 0.5831%** 0 5527%** 09313
(0 1106) (0 1254) (0 3099)
Year 2002 -0 0700 -0 0051 -0 7492
(0 1498) (0 1591) (0 1271)
Year 2003 -0 4636* -0 5424* 00647
(0.2081) (0 2433) (0 5905)
Number of Observations 9487 5840 3647
Number of Firms 24938 1372 1126
Wald test all coefficients=0 (Chi-sq) 317.35%* 214 59%** 160 87+
Log likelihood -707 6095 -538 8367 -110.1320
LR test p=0 (Prob>Chibar-sq) 0497 0497 0499

The effects of the variables listed above on the probability of going public are estimated by a
random effects protit model Prly, =1} =F (x:t B + w8 + ). The dependent vaniable for firm
¢ in year ¢ equals 1 1f firm 7 15 listed in year ¢, otherwise 1t equals 0. The observations for the [PO
firms 1 the post-1PO period are dropped from the sample The observations for private firms are
restricted to the period 1996-2003 The estimation method 1s MLE, Standard errors are reported 1n
parentheses The probit model is estimated separately using the entire sample, with mdependent
firms only, and with British ultimate holding firms only LEV 1s total debt over total assets CAPEX
15 the net cash flow from capital expenditure, sale of plant and equipment and returns (including
sale) of equity instrument over total assets ROA 15 EBITDA (earmings before interest, taxes,
depreciation and amortization) over total assets SIZE 1s the log value of turnover OWCON 1s an
indicator variable 1t equals O 1f none of the shareholders has more than 25% shareholdings, equals
0 25 1f one or more shareholders have more than 25% but less than 50% shareholdings, equals 0 5 1f
one shareholder has a total of more than 50% shareholdings (i e. indirectly holds more than 50%
ownership), and equals 1 if one shareholder has a direct ownership of over 50% Year 1998, Year
1999, Year 2000, Year 2002 and Year 2003 are year dummies; the year dummy Year 2001 1s
dropped # p<0 1, * p<0 05; ** p<0 01, *** p<0 001
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Table 5.5 Determinants of the IPO Decision (Pooled Probit Model)

Variables All Sample IPOs  Independent IPOs Carve-Outs
Intercept -0 84874 ** -1 1772%%% 1 2171%**
(0 1262) (0 1394) (0 3464)
LEV 00592 00307 01072*
(0 0406) (0 1033) (00434)
CAPEX -07154 # -1 5906*** -0 218!
(04124) 02713) (0 1759)
ROA -0 1980* -0 2308* 01133
(00818) (0 1035) (03775)
SIZE -0 (842 x*+ -0 Q771 %% -0 0564
(0 0094) (0 0094) (0 0444)
OWCON -1 2073 % -0 849] #** -4 (580X **
(0 0866) (0 0966) (0 4346)
Year 1998 0 6646%*+* 0 5691%** 1 0083*
(01147 (0 1343) (0 4434)
Year 1999 0 5060*** 0 5580* %+ (3935
(0 1179) 0 1314) (0 4520)
Year 2000 0 58471+%+ 0 5541%*% 09162*
0 1133) (0 1278) (0 4496)
Year 2002 00734 -0 0091 -0 5263
(0 1563) (0 1638) (03921
Year 2003 -04717* -0 5555* 0 0486
(0 2025) (0 2363) (0 5100)
Number of Qbservations 9487 5840 3647
Number of Firms 2498 1372 1126
Diagnostics
Wald test all coeffictents=0 (Chi-sq) 348 27%*» 260 S *** 496 37¥**

The effects of the vanables listed above on the probability of going public are estimated by a pooled
probit model* Pr[y, = 1] = F(x,,f + w;6) The dependent vanable for firm z in year ¢ equals 1 1f
firm 1 is histed n year f; otherwise 1t equals 0 The observations for IPO firms in the post-IPO period
are dropped from the sample The observations for private firms are restricted to the period
1996-2003 The estimation method is GEE approach Semi-robust standard errors are reported in
parentheses The probit model is estimated separately using the entire sample, with independent
firms only, and with British ultimate holding firms only. LEV 1s total debt over total assets CAPEX
1s the net cash flow from capital expenditure, sale of plant and equipment and returns (including
sale) of equity instrument over total assets ROA 1s EBITDA (earnings before interest, taxes,
depreciation and amortization) over total assets SIZE 1s the log value of turnover OWCON is an
indicator variable 1t equals 0 if none of the sharcholders has more than 25% shareholdings, equals
0 25 1f one or more shareholders have more than 25% but less than 50% shareholdings, equals 0 5 1f
one shareholder has a total of more than 50% shareholdings (1 ¢ indirectly holds more than 50%
ownership), and equals 1 1f one shareholder has a direct ownership of over 50%, Year 1998, Year
1999, Year 2000, Year 2002 and Year 2003 are year dummies, the year dummy Year 2001 15
dropped # p<0 1; * p<0 05; ** p<0 01, *** p<0 001,
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5.4 Ex Post Consequences of Going Public

5.4.1 The Model

Together with investigating the determinants of an IPQO, it 1s necessary to examine the
consequences of going public to further clarify the reasons of the IPO decision One
way of doing this is to compare the IPO firms’ operating performance between the
pre-IPO and post-IPO period, because seeking equity capital for investment or divesting
shareholdings by original shareholders should be reflected in the changes of operating
performance over the IPO windows. I look into such changes in a linear panel-data

fixed effects model-

Vi = a+ fiBeforelP0,, + f,AfterIPO, + yiu, + yv, + &£, 53

BeforelPQ, is a dummy that equals 1 if an observation for IPO firm 7 1n year ¢ is
before the [PO. AfterIP0,, 1s a dummy that equals 1 if an observation for IPO firm «
1n year ¢ is after the IPO*® Therefore, I use each IPO firm’s performance in the IPO year
as a control for itself before and after the IPO wu, and v, are respectively
firm-specific and year-specific effects. The regressand 1y, 1ncludes eleven
performance variables that measure the changes in firm size, leverage, internal cash
generation, imnvestment-related cash flow and current assets, growth rate and firm value

All the performance variables use the same model specification

Firm size 1s proxied by SIZE and TA. SIZE is the log value of turnover, and TA 1s the
log value of total assets. The log value of turnover 1s used as the main measure of firm
size Leverage (LEV) is measured by total debt over total assets. Internal cash
generation (ROA) is measure by EBITDA over total assets. Investment-related cash
flow 1s measured by capital investment (CAPEX) and acquisition intensity (ACQ).
CAPEX is net cash flow from capital expenditure, sale of plant and equipment and
returns (including sale) of equity instrument scaled by total assets ACQ 1s net cash flow
from acquisition and disposal scaled by total assets Investment-related current assets
are measured by inventory (INVEN) and cash 1n hand (CASH). INVEN 1s stock and

*® These do not include the IPO year
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work in progress scaled by total assets. CASH is cash and cash equivalent scaled by
total assets Growth rate is measured by growth 1n sales (GSIZE) and growth in total
assets (GTA) GSIZE 1s the rate of growth of turnover, GTA 1s the rate of growth of
total assets. Firm value 1s measured by net worth of firms (NWTH) which 1s the log

value of shareholders’ funds

Table 5.6 Definitions of Performance Variables

Performance Variable Abbr Definition
Firm size SIZE In(sales)
TA In(total assets)
Leverage LEV (total debt)/(total assets)
Profitability ROA EBITDA/(total assets)
Capital (net cash flow from capital expenditure,

CAPEX | sale of plant and equipment and returns

Inveztansl;:?]t;)r:vlated investment of equity instrument)/(total assets)
Acquisition ACQ {net cash flow from acquisition and
intensity disposal)/(total assets)

Inventory | INVEN | (stock and work 1n progress)/(total assets)

Investment-related

current assets C}?asllll c{n CASH (cash and cash equivalent)/(total assets)
Growth m GSIZE (sales;-sales, ,)/sales,_
sales -1 1
Growth rate Growthin
total assets GTA (totalassets -totalassets, | )/totalassets, |
Net worth of firms NWTH | In(shareholders’ funds)
5.4.2 Methodology

I used a two-way error component fixed effects model to evaluate the post-IPO
operating and financial performance The two-way error component disturbances can be

written as

S =v1u, tyv + &y (5.4

where u, and v, capture the unobservable heterogeneities that affect the performance
vartables 1n question (1.e. the regressend) More explicitly, ¢, is a dummy variable that

equals 1 if an observation belongs to firm i, equals 0 otherwise. It reflects the
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heterogeneities that are specific to firm ; and stay constant over time f, 1¢ the
unobservable time-invariant firm effects. v, is a dummy variable that equals 1 if an
observation belongs to year 1, equals 0 otherwise. It reflects the heterogeneities that are
specific to year ¢ and stay constant across firm i, i.e. the unobservable firm-invariant
calendar year effects (a set of year dummies in this model). &, is the stochastic
disturbance with &, ~1ID(0,62) The regressors were assumed independent of the

random vaniable ¢,.

The two-way error component fixed effects model was chosen based on the following
diagnostics' (1) whether or not the firm effects u, and/or the time effects v, are/is

significant, and (2) whether or not u, and/or v, are/1s correlated with the regressors.

Testing (1) is to test:

(1.1) the joint significance of the ime-invanant firm effects u,,1ie the joint test that all
the coefficients of u, are zero (F-statistics), and

(1 2) the joint significance of the firm-invariant calendar year effects v, 1¢ the joint

test that all the coefficients of the year dummies are zero (F-statistics)

If (1 1) is rejected, there is variation of the regressors across firms within each year, and
hence a pooled model would be inappropriate If (1 2) is rejected, there is variation of
the regressors over calendar years within each firm, and therefore a one-way error
component fixed effects model 1gnoring the time effects would suffer from omutted

variable bias,

Testing (2) is to examine the appropriateness of the random effects model® This can be
done using a Hausman test based on the difference between the fixed effects estimator
(FE) and the random effects estimator (RE). The null hypothesis and the alternative
hypothesis are set as follows

Hy There are no fixed effects (ie. the orthogonality assumption of the RE — the

* If a two-way error component random effects model 1s used to evaluate the post-IPQ operating and financial
performance, the two-way error component disturbances would be written as

Sy =u, tv +y,

where u,, v, and £, are all assumed to be random vanables u,~1ID(0, 62), v,~1ID(0, 02} and £,~IID(0, c2)
are assumed to be independent of each other The regressors are assumed to be independent of the random
vaniables u,, v, and g, forall:and ¢ (Baltagi, 2005)
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regressors are independent of wu,, v, and &,— is valid).

Hy: There are fixed firm effects,

Under the null hypothesis, the FE 1s consistent but inefficient, whereas the RE 1s
consistent and efficient. Under the alternative hypothesis, the FE is consistent, whereas

the RE is inconsistent

Therefore, both the FE and the RE need to be estimated, and the common coefficient
estimates need to be compared in the Hausman test statistics (H ~ x%). If both the FE
and the RE generate consistent coefficient estimates, they will not differ significantly,
and the RE estimator can be used. However, if the orthogonality assumption of the RE
is violated, the estimates of the RE will be significantly different from their FE
counterparts, implying that the null hypothesis should be rejected In this case, the FE

estimator should be used.

Rather than statistical tests, applied researchers in practice tend to use the nature of the
data as a guideline to choose between the FE and the RE. Baltagi (2005) argued that if
the data exhaustively represent the population under investigation, FE is preferred to
RE, on the other hand, if the sample is drawn randomly from a large population, RE 1s

preferred

If the linear random effects model is appropriate, statistic inference can be based on
pooled OLS estimator, although feasible GLS estimators are more efficient (Baltagi,
2005)

If the linear fixed effects model 1s the true model, it can be estimated by the within
estimator (Baltagi, 2005). In the presence of the fixed effects, the within estimator 1s
consistent Alternatively, the fixed effects model can also be consistently estimated by
the first differences estimator. However, the first differences estimator is less efficient
than the within estimator for T > 2. In contrast, the pooled OLS estimator is
inconsistent, and suffers from omission bias since the firm effects and the time effects
are 1gnored The between estimator, which only uses the cross-sectional variation while

ignoring the individual-specific variation, 1s also inconsistent.

80




The himitation of the fixed effects estimators is that the within transformation eliminates
the time-mvanant and the firm-invariant regressors Consequently, the coefficients of

these two types of regressors cannot be identified

5.4.3 The Results

Table 5.7, 5.8, 5.9, 510 and 5.11 present the estimates of the fixed effects model
respectively for the entire sample, the independent IPO subsample, the carve-outs
subsample, the IPOs histed on AIM and those listed on the Main Market In each table,
the F-statistics test the sigmificance of the fixed effects (including the joint significance
of the firm effects and the joint sigmficance of the time effects) and the Hausman test
examines the appropriateness of a random effects model. When an RE model cannot be
rejected, only the estimates of an FE model are reported, as the FE estimates would still

be consistent (though nefficient)

For the independent IPOs (Table 5 7), the firms become larger immediately after their
[POs (in terms of both total assets and sales) In particular, their sales during the
following years after the IPOs appear to be significantly larger in comparison with the
pre-IPO and the at-IPO level. CAPEX after IPO 1s negatively signed, indicating that
capital investment tends to increase after an IPO. These results suggest that independent
IPO firms benefit from the new equity capital raised from the stock market which
promotes their investment 1n business and growth CASH before IPO 1s significant and
negative whereas CASH after IPO 1s positively signed (insignificant), confirming that
cash injection from IPO financing indeed helps firms relieve financial constraints. LEV
15 negative but not significant If we consider this result together with the results of
CASH and CAPEX, they appear to tell a consistent story That is, the capital raised
from the IPOs was used to alleviate borrowing constraints and fund investment rather

than merely for deleverage.

Profitability (ROA) and the rate of growth of total assets (GTA) however, both exhibit a
significant decrease after IPO. Degeorge and Zeckhauser (1993) argued that firms may
time their IPOs to coincide with unusually high profitability. Clementi (2002) also
predicted that firms are expected to go public at the peak of their growth as the value of
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exercising the option of IPO 1s at the highest. After the IPO, profitability 1s expected to
decrease The negative ROA and GTA may be a reflection of these views Overall, the

ex post results are consistent with the earlier conclusion from the ex anfe analysts.



Table 3.7 Effects of the IPO Decision for the Independent IPO Subsample

Firm Time FE vs RE
Effects  Effects (Hausman Obs  Firms
(F-stats) (F-stats) test)

F-test all

Variables  Before IPO  After IPO
coefficients=0

-04899*  04994**

SIZE 02015 (01898) 00000 00000 00002 00000 1305 143
091515+ 01521

TA 01 iy 00000 00000 00000 00000 1305 143

LEV 01566 00313 00193 00000 02816 10000 1304 143

(01058) (0 0467)

-0.0316 -0 5916*
ROA (0 0997) (0 2536) 03467 00207 (3038 0 0000 1305 143

-0 0687# -0 0260

CAPEX (0008 0 0se 00000 00000 00003 00002 1303 143
00138 00443

ACQ 00192 (60410) 02204 04229 01898 09800 1303 143

INVEN 00053 -0 0027 00059 00000 00180 02186 1304 143

(00060)  (00109)

-0 1192%** 00017
CASH (0 0298) (0 0258) 00008 00000 00083 00120 1304 143

-0.3925 01435

GSIZE (06796) (0 5961)

00405 00000 00735 00015 1099 141

-3 4B55%** -3 3353%%%

GTA 06875) (0 8036)

00000 00137 00001 0 0063 1159 143

-2 0291 **x 00624
NWTH (0 3298) (0 2631) 0 0000 00000 Q0012 07570 1305 143

The effects of the decision to go public on the variables listed above are estimated by a fixed effects model

Yy = o, + fBeforelPO, + B, AfterIPO, +u, + v, + £; wu, and v, are respectively firm-specific and
year-specific effects BeforelP0,, is a dummy equals 1 if an observation for IPO firm 7 1n year 7 15 before
the IPO. AfterIP0, 1s a dummy equals 1 if an observation for IPO firm 7 1n year ¢ 1s after the IPO.
Therefore I use each firm 1n the IPO year as a control for itself before and after the IPO Heteroskedasticity
robust standard errors are reported 1n parentheses The fixed effects model is estimated using the independent
IPOs subsample SIZE 1s the log value of turnover, which is used as the main measure of firm size TA 1s the
log value of total assets LEV 1s total debt over total assets ROA 1s EBITDA (earnings before interest, taxes,
depreciation and amortization) over total assets. CAPEX 15 the net cash flow from capital expenditure, sale of
plant and equipment and returns (including sale} of equity instrument over total assets ACQ 1s the net cash
flow from acquisition and disposal over total assets INVEN 1s stock and work 1n progress over total assets

CASH 1s cash and cash equivalent over total assets GSIZE 1s the rate of growth of tumover GTA 1s the rate
of growth of total assets NWTH 1s the log value of shareholders’ funds, and values below zero are truncated
at zero #p<0 1, * p<0 05; ** p<0 01, *** p<0 001

The carve-outs also increase their total assets and sales after an IPO (Table 5.8)
However, there seems to be no change 1n capital investment, acquisition or inventory
On the other hand, leverage appears to be reduced after an IPO These results further
support the view that carve-outs are not mamly driven by financing for investment,
rather that their parent firms are likely to divest highly indebted subsidiaries via IPOs
and to rebalance the financial structure of the carve-outs. Evidently, after the IPO the
firm value of a carve-out 1s significantly improved and profitability is increased. This
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might come from market monitoring which act to enhance the corporate governance of
the carve-outs. In addition, the increased publicity may also have helped to create

reputation capital for the carve-outs.

Table 5.8 Effects of the IPO Decision for the Carve-out Subsample

Frtest: all Firm Time FEvs RE
Variables  Before IPO  After [PO -iest'a B Effects Effects (Hausman Obs Firms
coefficients=0
(F-stats) (F-stats) test)

-0 6374* 05253
SIZE (0 2543) (0 2455) 0 0000 00000 00310 03675 324 40

-0 36714 0 4920*
TA (02110) (0 1950) 0.0000 00000 00000 00140 324 40

(0440 -0 0796

LEV (00882) (00497

00073 00000 00110 03478 323 40

00089 00581
ROA (0 0462) (0 0417) 00416 00000 00249 00952 324 40

1.1288 08792
CAPEX (1 1698) (0 8840) 09408 07859 08982 0 9995 324 40

00223 00323

ACQ (0 0542) (0 0565)

03707 02299 03104 08734 324 40

00103 -0 0002
INVEN (00215) (00077) 05212 00000 04078 1 0000 324 40

-0 0955* -0 0099
CASH (0 0380) (0 0430) 00449 00000 00399 1 0000 324 40

-0 5772 -0 4234

GSIZE 0919 (0600n 00009 03492 00065 00649 272 39
08222 06608

GTA 028 (05129) 00001 02933 00001 00334 283 40

NWTH 06212 17415 0 0001 00000 03653 09801 324 40

(0 9526) (0 4665)

The effects of the decision to go public on the vanables listed above are estimated by a fixed effects model*
Yie = a, + f1BeforelP0, + B AfterIPO, +u, + v, + £;. u, and v, are respectively firm-specific and
year-specific effects BeforelP0, is a dummy equals 1 1f an observation for [PO firm 7 1n year ¢ 1s before
the IPO AfterIPO, is a dummy equals 1 if an observation for IPO firm ¢ in year ¢ 15 after the IPO.
Therefore I use each firm in the IPO year as a control for itself before and after the IPO Heteroskedasticity
robust standard errors are reported mn parentheses. The fixed effects model 15 estimated using the carve-out
subsample. SIZE 1s the log value of turnover, which 1s used as the main measure of firm size TA 15 the log
value of total assets LEV 1s total debt over total assets ROA is EBITDA (earmings before interest, taxes,
depreciation and amortization) over total assets CAPEX is the net cash flow from capital expenditure, sale of
plant and equipment and returns (including sale) of equuty instrument over total assets ACQ 1s the net cash
flow from acquisttion and disposal over total assets. INVEN 1s stock and work 1n progress over total assets.
CASH 1s cash and cash equivalent over total assets GSIZE is the rate of growth of turnover. GTA is the rate
of growth of total assets NWTH 1s the log value of shareholders’ funds, and values below zero are truncated
at zero # p<0.1; * p<0 05, ** p<0 01, *** p<0 001
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I do not find that AIM plays a negative role in supporting the firms’ growth. Comparing
the performance of AIM-listed companies to that of the Main-Market-listed companies
(Table 5.9 and Table 5.10), the latter shows a significant and greater increase 1n firm
value (net worth) However, the sales of AIM companies appear to grow better

Otherwise, there is no other significant difference in performance

Table 5.9 Effects of the IPO Decision for the IPOs Listed on AIM

Firm Time FEvs RE
Effects  Effects (Hawsman Obs Fums
{F-stats) (F-stats) test)

F-test all

Vanables Before IPO After IPO
coefficients=0

-0 5620% (0 5407*

SIZE 02190 (02136 00000 00000 00137 08200 1151 132
TA 0(3 3;-;’,77;;* (g }(3)2;) 00000 00000 00000 06727 1151 132
LEV ?0.1186‘7'; ('ggg,j’f) 00046 00000 00907 10000 1150 132
ROA (8 ?{;95;) (% gﬁi; 05469 00794 04262 00000 1151 132
CAPEX (g 2332) (g gﬁg) 00042 08226 00594 10000 1149 132
ACQ (0006‘;3'; (g ggg;) 05252 07563 08147 09726 1149 132
INVEN (g 832}5) (g 8%) 00379 00000 00587 00000 1150 132
CASH 0(01 %?,’21;;* (g 8;(6)2) 00000 00000 00010 00175 1150 132
GSIZE ('g 234595) (g gj?g) 00054 00001 00255 00000 958 130
GTA S32274%* 29598 10000 00199 00006 09598 1016 132

(0 6567) (0 6653)

-1 996 5*** 03114
NWTH (0 3473) (02313) 0 ¢000 00000 Q0024 02208 1151 132

The effects of the decision to go public on the variables listed above are estimated by a fixed effects model.
Y = a, + 1 BeforelP0, + B AfterlPO, +u, + v, + &, u, and v, are respectively firm-specific and
year-specific effects BeforelP0, 1s a dummy equals 1 1f an observation for [PO firm ¢ in year ¢ is before
the 1PO. AfterlP0, is a dummy equals 1 if an observation for IPQ firm ; in year ¢ 15 after the IPO
Therefore I use each firm in the IPO year as a control for 1tself before and after the IPO Heteroskedasticity
robust standard errors are reported 1n parentheses The fixed effects model is estimated using the subsample of
the IPOs that listed on AIM SIZE is the log value of turnover, which is used as the main measure of firm size
TA 1s the log value of total assets. LEV 1s total debt over total assets ROA 1s EBITDA (earnings before
mterest, taxes, depreciation and amortization) over total assets. CAPEX 1s the net cash flow from capital
expenditure, sale of plant and equipment and returns (including sale) of equity instrument over total assets
ACQ 15 the net cash flow from acquisition and disposal over total assets INVEN i1s stock and work n
progress over total assets, CASH 1s cash and cash equivalent over total assets GSIZE 1s the rate of growth of
turnover GTA 1s the rate of growth of total assets NWTH 1s the log value of sharcholders’ funds, and values
below zero are truncated at zero # p<0 1, * p<0 05, ** p<0 01, *** p<0 001,
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Table 5.10 Effects of the IPO Decision for the IPOs Listed on the Official List

Fetest: all Firm Time FE vs RE
Vaniables  Before IPO  Afier IPO al - Effects  Effects (Hausman Obs Firms
coeflicients=0
(F-stats) (F-stats) test)

-03393 0 4763*

SIZE 0233 (020 00000 00000 00000 09999 478  5I
TA (%522%‘ ?04]55531*) 00000 00000 00000 09555 478 51
LEV (g gggg) (8 ()18397;) 00342 00000 02759 10000 477 51
ROA (% &%g (‘g g.?gg) 00456 00000 00452 09449 478  SI
CAPEX (‘g gﬁff) ('g g?fj) 00000 00000 00001 00861 478 51
ACQ (8 8;;56) (‘g 821;’27) 01214 0048 01009 10000 478 51
INVEN (g 8{22) ('g ((})11&2) 00259 00000 02565 04604 478 51
CASH (8 835256) (g 83‘32} 01007 00000 02069 00548 478 51
GSIZE ((1}.?‘3121) {3?325 ;) 00189 00559 00135 00003 413 50
GTA (21 " ;ﬁ; ('12??338) 00131 01034 00093 02748 426 5l
Nwryg L6371t 11097¥ 00000 00000 00055 10000 478 51

(06764)  (05536)

The effects of the decision to go public on the vanables hsted above are estimated by a fixed effects model

Y. = &, + By BeforelPO, + B, AfterIPO, +u, +v, +¢; u, and v, are respectively firm-specific and
year-specific effects. BeforelP0,, 1s a dummy equals 1 1f an observation for IPO firm 1 1n year ¢ is before
the IPO AfterlP0, 1s a dummy equals 1 if an observation for IPO firm 1 in year ¢ 1s after the IPO

Therefore I use each firm 1n the IPO year as a control for itself before and after the IPO Heteroskedasticity
robust standard errors are reported in parentheses The fixed effects model is estimated using the subsample of
IPOs that histed on the Official List SIZE 1s the log value of turnover, which 1s used as the main measure of
firm size TA 1s the log value of total assets LEV 1s total debt over total assets. ROA 1s EBITDA (earmnings
before interest, taxes, depreciation and amortization) over total assets CAPEX 1s the net cash flow from
capital expenditure, sale of plant and equipment and returns (including sale) of equity instrument over total
assets ACQ 15 the net cash flow from acquisition and disposal over total assets INVEN 1s stock and work 1n
progress over total assets CASH 1s cash and cash equivalent over total assets GSIZE 1s the rate of growth of
turnover GTA 1s the rate of growth of total assets NWTH 1s the log value of shareholders’ funds, and values
below zero are truncated at zero # p<0 1, * p<0 05; ** p<0 01; *¥* p<0 001
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Overall (Table 5 11), after the offerings the IPO firms significantly grow larger, total

shareholder value is significantly increased (firm value is enhanced)

Table 5.11 Effects of the IPO Decision for the Entire Sample IPOs

Firm Time  FEvs RE
Effects Effects (Hausman Obs Firms
{F-stats} (F-stats) test)

F-test all

Variables Before IPO After IPO
coefficients=0

-0 5423** 0 5414**

SIZE 01690 (01568 00000 00000 00046 00000 1629 183
TA o(:z;gcg;* (0020290334*) 00000 00000 00000 00000 1629 183
LEV (g (1)23323) (“g 83468]3) 00002 00000 00592 10000 1627 183
ROA ('8 87278% (% ‘:‘;]6; 03105 0.0076 02289 00138 1629 183
CAPEX (g %gﬂ) (g };gg) 00000 08027 00001 09999 1627 183
ACQ (g gfgi) (g g‘;ig) 02220 03109 03144 09863 1627 183
INVEN (g 88(75;) ('8 888261) 00046 00000 00094 00340 1628 183
CASH % 1)523;' (g 82;3) 00001 00000 00019 00016 1628 183
GSIZE (g 259393) (g gég) 00133 00000 00205 00002 1371 180
GTA "28353%EE28324%% 50000 00068 00000 00011 1442 183

(0 5397) (0 6478)

-1 7797*** 0.4558*
NWTH (0 3275) (0 2339) 0 0000 00000 00002 0 0208 1629 183

The effects of the decision to go public on the variables histed above are estimated by a fixed effects model
Yo = a, + ByBeforelP0,, + B, AfterlPO, + u, + v, + &,. u, and v, are respectively firm-specific and
year-specific effects BeforelP0O, is a dummy equals 1 1f an observation for IPO firm : 1n year ¢ 1s before
the IPO AfterIPO, 1s a dummy equals 1 1f an observation for IPO firm : in year ¢ 15 after the IPO
Therefore 1 use each firm in the IPO year as a control for itself before and after the IPO Heteroskedasticity
robust standard errors are reported in parentheses The fixed effects model 1s estimated using the entire sample
of IPOs SIZE 1s the log value of turnover, which is used as the main measure of firm size TA 1s the log value
of total assets LEV 1s total debt over total assets ROA 15 EBITDA (earnings before interest, taxes,
depreciation and amortization) over total assets CAPEX 1s the net cash flow from capital expenditure, sale of
plant and equipment and returns (including sale) of equity instrument over total assets ACQ 1s the net cash
flow from acquisition and disposal over total assets INVEN 1s stock and work n progress over total assets
CASH 1s cash and cash equivalent over total assets GSIZE is the rate of growth of turnover, GTA is the rate
of growth of total assets NWTH 1s the log value of shareholders’ funds, and values below zero are truncated
at zero # p<0 1, * p<0 05; ** p<0 01; *** p<0 001
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5.5 Concluding Remarks

In this chapter, I have used panel data for 183 UK IPO firms and 2315 UK private firms
over twelve years from 1996 to 2007, to investigate the reasons for going public in the
UK. I focused on UK registered non-financial private firms (the parent firms, if they
exist, also need to be registered in the UK) and non-financial IPOs listed on the
domestic market I studied the determmants of the hkelihood of going public and

compared the pre- and post- IPO operating performance of the IPO firms.

The findings provide support for many theoretical arguments. Financial constraints,
cheaper costs of public equity, consideration of enhancing corporate governance are all

important factors driving an IPO decision 1n the UK.

For thms UK sample, the IPOs of independent firms are mainly driven by the need for
capital to fund investment due to their limited ability to generate internal cash These
firms appear to be smaller, have a more dispersed ownership structure and be in an
earlier stage of growth. These are quite different from the evidence from Italy (Pagano
et al, 1998), where it was found that larger and mature firms are more likely to go
public with a main purpose of reducing high level of leverage and re-balancing

financial structure

In contrast to independent firms, the IPO decision of the subsidiaries in the UK 1s
mainly driven by corporate re-structuring and divestment motives, The parent firms
tend to divest highly indebted and less controlled subsidiaries via IPO This 1s

consistent with the results from the Italian firms.

Overall, for the UK market, smaller and growth firms are more likely to go public, and
raising funds for investment is the dominant motive. The informative stock market
reduces financing costs, and provides an access to a large pool of funds especially for
young firms in need of capital for investment and expansion. This is quite different
from the available evidence from other continental European markets, where mature
firms are more likely to raise funds from the stock market, whereas young and growth

firms are less keen to seek public equity due to high information costs.
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In addition, it is found that corporate governance is an important consideration behind
the IPO decision. Firms with more dispersed ownership structure show greater interests
in an IPO This can be explained by the legal foundations and efficiency of the UK
market. Stronger mvestor protection and informative stock prices may have induced

these firms’ preference for a market momtoring mechanism.

The UK stock market, including both the Official List and the AIM segment, seems to
perform a quite positive role in supporting firm development, especially for financially
constrained smaller growth firms. IPQ firms continue to increase their sales after

floatation, and firm value is significantly improved.
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6 Going Public: Why? ... and When?

Evidence from How Comparies Structure the IPOs in the UK

6.1 Introduction

The decision to go public mcludes two components one is the motive that 1s why firms
go public; the other one is the timing that is when firms go public The timing element
includes two dimensions: at what stage 1n the life of a firm and in what kind of market
conditions will it choose to go public? The motive and the timing elements are closely
connected (Ritter and Welch, 2002) and should be paid equal attention in empirical

research.

There has been a huge volume of research on the IPO process and the immediate
post-IPO experience, concentrating in particular on the underpricing phenomenon
(Rock, 1986) Jenkinson and Ljungqvist (2001), Ritter and Welch (2002), Ljungqvist
(2006) surveyed different aspects of this literature, but as these reviewers explamn, much
less research has been reported on the IPO decision per se, either on the ‘why’ or the

‘when’

Most of the empirical studies on IPO decision use datasets including public and private
firms. An alternative approach is to examine the IPOs of existing public firms An IPO
may consist of primary shares, secondary shares, or a mixture of both. Primary shares
are newly created and therefore raise new money for the company, whereas secondary
shares are those already existing that are sold by current shareholders and, prima facie,
permit these sharcholders an exit route In an interesting recent contribution,
Huyghebaert and Van Hulle (2006) studied the determinants of the size of the primary
and secondary portions in a sample of 95 Belgian IPOs and they concluded that the type
of shares offered in these IPOs directly reveals information about the motivation for the
IPO. This suggests that 1t may be useful to investigate the determinants of the primary
and secondary portions of IPOs in other markets to test more fully the validity of this

hypothesis
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In this chapter, I investigate cross-sectional data from a sample of 204*" UK IPOs
floated on the LSE over the six years 1998 to 2003. For these companies, I study the
determinants of the structure of their IPOs and investigate the determining factors from
the point of view of both the motives and the timing: ‘why’ and ‘when’ T first examine
the determining factors of the choice of IPO structure — primary share offering,
secondary share offering or combined offering, and then examine the determinants of

the size of the primary and secondary portions

The rest of this chapter is orgamised as follows section 6 2 presents the theoretical
predictions, section 6.3 describes the sample, section 6 4 examines the determinants of
the choice of IPO structure; section 6.5 analyses the determinants of the size of the

primary and secondary portions; section 6 6 provides some concluding remarks.

6.2 Theoretical Predictions

In the theoretical literature it is common to distinguish two types of motive — to raise
equity capital for investment or, for original sharcholders to divest or to exat. The two
types of IPO motive and the related timing patterns can be tested by examining the
determuinants of [PO structure, since the type(s) of shares and their issue size(s) convey
information about the decision to go public. Primary shares are the shares newly created
at the IPO and hence the issue size of primary share*' 1s mainly driven by the demand
for fresh capital (e g. initial financing, reinvestment, expansions). Secondary shares arc
the existing shares divested at IPO and hence the issue size of secondary share® is
driven by the motive of divesting and exit. In the following, I derive the theoretical
predictions on the factors (including both the motives and the timing elements) that
determine the 1ssue s1ze of primary share and secondary share, and attempt the question
why some IPO firms only issue primary shares 1n their mnitial offerings while some
others also include secondary shares A summary of the theoretical predictions is

presented in Table 6.1.

“ Further to the 183 [PO firms used 1n chapter 5, T was able to add another 21 IPO firms that registered n the UK

yet have a foreign parent company for the cross-sectional dataset

U 1115 measured by the ratio of the number of primary shares to the number of total shares outstanding following the
IPC

“2 1t 15 measured by the ratio of the number of secondary shares to the number of total shares outstanding following the
PO
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6.2.1 Investment Financing in Relation to Primary Shares

Financial Constraints

Financial constraints may arise for various reasons, such as debt overhang, limited cash
generation and credit constraints. Highly levered firms may have fully used their
borrowing capacity and the debt overhang problem 18 more likely to occur Regular debt
interest payments can be a burden for firms that generate uneven cash inflows — the
lower the interest coverage (EBIT over interest), the larger 1s the debt burden and the
greater 15 the bankruptcy risk. Firms that rely heavily on bank borrowing may also be
rationed, suggesting the need to seek wider sources of financing. These financial
constraints may prevent private firms from realising all their investment opportunities
and hence reduce firm value. In this case, the firm can benefit from a wider source of
public equity by offering primary shares In line with this implication, the pecking order
theory of Myers and Majluf (1984) suggested that firms use external equity as ‘last

resort’ financing

Higher level of leverage, heavier debt burden and more rehance on bank borrowings
indicate more severe financial constraint problems, and hence are expected to be
correlated with a larger number of primary shares that need to be raised On the other
hand, the weaker the internal cash generation, the larger the number of primary shares
Leverage is often measured by total debt over total assets (LEV). Debt burden can be
measured by the inverse of interest coverage, which is interest expense over EBIT
(INCOV). Reliance on bank borrowing can be measured by bank loan over total debt
(DTMIX). Internal cash generation is often measured by EBITDA over total assets
(ROA). Therefore, the size of the primary share is expected to be positively related to
LEV, INCOV and DTMIX, whereas negatively related to ROA

Corporate Governance and Market Monitoring

When firms access external capital — whether debt or equity financing, this typically
gives rise to agency problems between financiers and managers (entrepreneurs)

Solving the agency problems involves the efficient use of corporate resources, and
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direct or indirect monitoring of management. Costs of control and monitoring depend
less on whether the firm is privately or publicly owned, and more on the actual

governance of each firm,

For firms financed by public equity, there are two main types of agency conflict One is
the conflict between nsider manager-shareholders and outsider large public investors
Outsider block shareholders may put too much pressure on management (e g hostile
takeover) and the presence of multiple outsider block shareholders may result in costly
duplication of monitoring (causing the over-monitoring problem). The other is the
conflict between non-shareholder managers’ pnivate benefits and dispersed public
investors’ interests. However, the stock market has the important function of revealing
valuable information about firms® managerial performance and growth prospects via
continuously quoted stock prices (Holmstrom and Tirole, 1993). This works as an

important managerial incentive mechanism, alleviating the under-monitoring problem.

It is therefore expected that management would wish to keep (or even strengthen) their
control by allocating shares to dispersed public investors. The larger the shareholdings
of management before the IPO, the less hikely 1t is that the managerial control 15
subsequently diluted, and hence a larger number of primary shares can be offered to the
public. The degree of managerial concentration can be measured by the percentage of
stock that directors own at IPO (DH). Therefore, the size of the primary share 15 likely
to be positively correlated with DH

Timing — The Stage in Life Cycle of Firms

Dwersification, bargatning power vs costs of information production, adverse selection

Raising financing from public investors creates liqudity for the firm, allowing its
shareholders to diversify their portfolios and enhancing the entrepreneur’s bargaining
power against a large numbers of outside public investors. However, the advantage of
avoiding an excessive risk premitum for public equity comes with a cost imposed by
asymmetric information problems. Each public mvestor needs to evaluate an IPO firm
at a cost, implying sizeable duplications of the costs of information production that
ultimately the firm must pay (in the form of underpricing) Information costs decrease
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with the available information about the firm accumulated n the public domain, but
increase with difficulties in evaluation (Chemmanur and Fulghier, 1999). Therefore,

there exists a negative relation between information costs and firm age and size.

The costs of information production associated with the informational asymmetries in
the market can equally well be interpreted by adverse selection theory. Some investors
are less informed about the value of the IPO firm, this creates a standard ‘lemons’
problem. To avoid a failure in 1ts offering, the firm may underprice the IPO to signal its
quality. Young and small firms have little track record and therefore especially high

adverse selection costs and possible high underpricing costs

However, the correlation between the size of the primary share offered and firm age and
size is uncertain On the one hand, higher costs of information production and adverse
selection for younger and smaller firms are likely to induce a smaller size of primary
share, and firms at an earher stage may delay its profitable investment until a seasoned
equity offering (when asymmetric information problems are reduced). On the other
hand, 1f the costs of forgoing investment opportunities are substantially high (in
particular 1f this will cause increasing costs of seasoned equity offerings), these firms
may still 1ssue a large number of primary shares in their IPO. An accurate measurement
for firm age 1s the log value of time from starting business until IPO year (AGE) Firm
size can be measured either by the log value of sales (SIZE), or the log value of total

assets {(TA).

Timing — Market Timing and Windows Opportunities

Subrahmanyam and Titman (1999) distinguished between firm-specific information
which is generated from day-to-day operations and better collected by the insiders
(managers, financial intermediaries), and market-specific information which is better
collected by outside informed public investors and conveyed by stock prices
Fluctuations in stock prices can reveal valuable information about the expected payoff
from growth opportunities, risks, expected profitability and expected cash flow
(Clements, 2002, Pastor and Veronesi, 2005; Benninga et o/ , 2005) Timing an IPO to
coincide with a high market price (1e potentially high market valuation) can facilitate
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the firm’s investment decision, overcome borrowing constrants and diversify away
diosyncratic risks. A higher market price indicates more investment opportunities,
allowing the firm to revise its investment upwards From this point of view, a larger size
of primary shares is expected to be offered when market price 1s high. In addition, when
market price is high, the intrinsic value of a project becomes larger relative to the
potential adverse selection costs. This is also likely to induce a larger size of primary

shares so as to take advantage of windows of opportunity,

Market price at IPO can be measured by annual market return 1n the 12 month
preceding the IPO (MKTRT) Following the rational theory of market iming, MKTRT

1s expected to be positively related to the size of primary share

However, Rutter and Welch (2002) pointed out that the investment and financing
decisions of entrepreneurs are more driven by firm-specific information rather than by
the stock market It takes time for entrepreneurs to adjust their private valuation towards
the market valuation. Given this semi-rational theory, the relation between MKTRT and

the size of primary share is not obvious.

6.2.2 Divestment and Exit in Relation to Secondary Shares

Excessive Owner-Manager Conflicts and Value of Control Rights

As firms grow, conflicts between managers and some block holders (if the block
holders are outside management) can become increasingly acute, driving the block
holders to exit from the firm (Zingales, 1995; Mello and Parsons, 1998). Directly
selling the firm out and bargaining with potential buyers can maximise the proceeds
from the sale of control rights However, going public and selling out to dispersed
sharcholders can maximise the revenue from the sale of cash flow rights, as publicly
observable stock prices reduce information asymmetries and enhance momnitoring of
management. This is especially beneficial for the selling shareholders 1f management
extracts private benefits from shareholders As a consequence, first selling a small
portion of shares to dispersed shareholders indirectly strengthens the owner’s

bargaining power for a subsequent sale of the controlling block (Zingales, 1995)
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Zingales’ model (1995) implies that the greater proportion of cash flow rights to total
shares sold, the more private benefit of control is transferred to buyers This may
prevent the manager-shareholders from extracting their private benefits. As such a
threat to the managers increases in managenal concentration, managerial concentration

at IPO (DH) is expected to be negatively related to the size of secondary share offered

Timing — The Stage in Life Cycle of Firms

Idiosyncratic risks and adverse selection costs

Ellingsen and Rydqvist (1997) argued that firms may be over-nvested and that
1diosyncratic risks increase with firm age. Some large block holders (e.g. entrepreneurs,
venture capital) may want to cash out from the firm by a certain time 1n order to avoid
potential over-investment and increasing idiosyncratic risks, and to undertake new and

profitable activities.

Due to asymmetric information and moral hazard problems, the exit of shareholders
might be perceived as a bad signal by public investors, who might ascribe the exit to
poor entrepreneurial performance or decreasng investment value for venture capital
This implies high adverse selection costs of IPOs for bad firms For this reason, 1t is
likely that only the shareholders of good firms are able to exit via going public. The
better the signal a firm can send to the market, the larger the shareholdings that original
shareholders can divest via the IPO. Firms at a later stage suffer less from adverse

selection problems, and thus shareholders may be able to sell more at IPO

Therefore, the size of the secondary share offered in an IPO 1s expected to be positively
correlated with the firm’s operational performance and financial conditions — positively
correlated with ROA whereas negatively correlated with LEV, DTMIX and INCOV
The size of the secondary share may also be positively correlated with firm age (AGE)
and firm size (SIZE and TA)

Timing — Market Timing and Windows of Opportunity

As far as I am aware, there 1s no formal theory that models the impact of windows of
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opportunity on a firm’s divestment or exit strategy However, during a period of high
market return, public investors may assess shareholders’ exit more optimistically
because they are affected by optimistic market sentiment. This may allow selling
shareholders to sell secondary shares more easily, owing to lower adverse selection

costs

6.2.3 Investment and Divestment in a Unified Framework

The existing theoretical hterature about the decision to go public 1s built either on an
investment assumption or a divestment assumption. Due to the complexity of IPO
decision, there 15 no single theoretical model that incorporates both motives within a
unified and dynamic framework. This leaves one important question under-addressed
why some firms issue only primary shares, while others also add secondary shares 1n
their IPOs

Tirole (2005) distinguishes two types of corporate momtoring mechanism: first, active
monitoring by equity holders such as venture capital or other large shareholders, or by
debt holders such as banks; or second, passive monitoring by changes 1n stock prices.
Active monitors make use of their formal control (voting rights) or real control
(influence on the board with respect to a given policy) and provide strategic information
about firm structure, competition strategy and personnel decisions, so as to increase the
value of assets in place. By contrast, while passive monitoring performed by stock
prices does not have value, a iquid and well-developed stock market has the function of
rewarding or punishing management via changing stock prices, thus improving

managerial performance and indirectly increasing firm value.

During 1ts life, a firm may resort to the stock market to raise funds for its reinvestment
and expansion, because at a certain time financing from the stock market is associated
with lower adverse selection and information production costs, better bargaining power
and lower required risk premiums, value indirectly added by market monitoring and
favourable market valuation, On the other hand, during the cycle of financing and
investment, some active monitors (large shareholders) may wish to sell some of their
shares to diversify their portfolios or to exit from the firm to move on to other projects.
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These active momitors are able to exit from their mnvestment before a final outcome is
realised — the monitoring capital in the market provides the active monitors with an exit
mechanism, because their performance can be evaluated by the market. However, this
does not mean that active monitors can exit at any time they want The exit mechanism
functions well for them only if there are sufficient remnvestment opportunities with high
intrinsic value for the firm, there is substantia] favourable information about the firm
accumulated in the public domain, and there are adequate potential public investors (i.e

the passive monitoring providers)

In relation to this argument, firms who add secondary shares 1n their IPOs are expected
to be more mature (older and larger), 1n better financial shape and have better growth
prospects than those who only offer primary shares. In addition, IPOs that include
secondary shares are expected to conduct the offerings at higher stock prices, because

there is more monitoring capital (public investors) in a more optimistic market,

A summary of the theoretical predictions 1s presented in table 6.1
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Table 6.1 Summary of the Theoretical Predictions

Theorics Size of Primary Shares Theores Size of Secondary Shares
Investment and Expansion Sign Variables Divestment and Exit Sign Variables
g
Jensen and Meckling + Leverage (LEV) - Leverage (LEV)
Bank borrowing Bank borrowing
(1976), Myers (1977), -
Financial constraints ~ Stightz and Weiss (DTMIX) (DTMIX)
(1981), Myers and + Debtlbl::rdenl (FNEOV) Elinesen and - Da*.btlbltlrdenl (INEOV)
Mayluf (1984) - niernal cas Idiosyncratic risks and gsen + niernal cas
generation (ROA) adverse selection costs Rydqwvist generation (ROA)
Duversification and (1997)
bargaming power vs
costs of information g:f r}r:gllin(lirgz;r;; ? Firm age (AGE) : F1rlr:r11r;rxlzig(esggg ? A)
production and g ? Firm size (SIZE, TA) ’
adverse selection
Jensen and Meckling Excessive Zingales
Agency problems (1976), Jensen (1936), Managenal owner-manager {1995), Mello Manageral
vs market Holmstrom and Tirole + lue of p -
monitoring (1993), Pagano and concentration (DH) conﬂicts.and value o and Parsons concentratton (DH)
Roell (’1 998) contro! rights (1998)
Subrahmanyam and
Titman (1999),
. Clement: (2002), Market return
Market timing and + (MKTRT) Market timing and
Pastor and Verones: Market return
window of (2005), Benninga ef window of N/A ? (MKTRT)
opportunity al (2005) opportunity
Rutter and Welch o Market return
(2002) (MKTRT)

Size of Primary (Secondary) Shares 1s measured by the ratio of th
LEV 1s total debt over total assets DTMIX 1s bank loan over tota
zero are truncated at zero ROA 1s EBITDA (earnings before interest, tax, depreciation an

the age since the firms started busimess until the [PO year Two measurements fo

preceding the IPO, calculated using the FTSE All Share Index

r firm size are (1)
total assets DH 1s the percentage of shareholdings that directors (with ownership exceeding

e number of primary shares (secondary shares) to the number of total shares outstanding after IPO

1 debt INCOV 1s interest expense over EBIT (earnings before interest and tax), and values below
d amortization) over total assets AGE 1s the log value of firm age which s
SIZE which 1s log value of sales, and (2) TA which 1s log value of
3%) own at [IPO MKTRT 1s the annual market return 1n the 12 months



6.3 Sample and Summary Statistics

The analyses are based on 204 non-financial UK IPOs histed on the LSE during 1998
through 2003. I use a cross-sectional dataset of these IPOs at the ime of their offering.

The sources of the data were introduced 1n chapter 4

Table 6 2 reports summary statistics on the IPO structure, financial characteristics,
ownership structure and the growth opportunities of the whole sample of IPO firms at
the time of their flotation The mean (median) size of primary shares 1ssued relative to
the post-IPO shares outstanding is 27 73% (23 78%), whereas the proportion of
secondary shares 1s much smaller at 5 46% (0%). In sharp contrast, Huyghebaert and
Van Hulle (2006) reported that for the Belgian IPOs, the sizes of primary and secondary
shares are nearly equal on average. Prima facie 1t may seem that, in comparison with
the Belgian firms, IPO activities in the UK are more related to financing than to transfer
of ownership. Furthermore, primary and secondary shares combined average 33 21% of
total shares outstanding after the offering for the UK IPOs, suggesting that the original

owners retain control immediately after the IPO.

The average firm age at IPO 1s 13.24 years, much greater than the mean incorporation
age (2.74 years) suggesting that indeed many firms incorporate for the purpose of a
flotatton The key financial indicators vary quite widely across firms, reflecting
differences in size, operating performance and financial structure at the IPO Compared
with some other European IPOs (Pagano ef ol 1998, Huyghebaert and Van Hulle, 2006),
UK firms at IPO are younger, smaller, and rely much less on debt financing (especially

less on bank borrowing)

Ownership is relatively concentrated both before and after IPO, although total
blockholders’ shareholdings fall from 72 8% to 55.12% after IPO However, ownership
is much less concentrated on average mn the UK than in other European IPOs. For
example, 1n the UK, 4.78 blockholders own 55 12% of the shares on average after IPO,
whereas in Belgium 1.99 blockholders own 64.94% of the shares after IPO
(Huyghebaert and Van Hulle, 2006) Directors own a large portion of blockholders’ total
shareholdings and, although the number and stake of directors are reduced after IPO,
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their holdings relative to the blockholders’ total are nearly unchanged This pattern is
consistent with a ‘managerial ownership and control’ structure for the UK IPO firms in

general.

Table 6.2 TPO Structure, Financial and Ownership Characteristics at the IPOs (n=204)

Variable Mean Median Std Dev. Min Max
IPO STRUCTURE
Primary Funds (£'000) 11791 75 4700 23074 58 0 168750
Secondary Funds (£'000) 6188 08 0 21898 06 0 225000
1IPO Funds (£'000) 17985 34 518310 4128537 200 393750
Primary Size 02773 02378 0.1888 0 1 0000
Secondary Size 0 0546 0 0.1020 0 0 8165
IPO Size 03321 02954 01902 00183 1 0000
Primary Proportion 0 8423 1 02390 0 1
FINANCIAL CHARACTERISTICS
Firm Age 13 24 7 27.14 008 264
Incorporation Age 274 067 417 0 19 67
Total Assets (£000) 11865 16 2779 27149.48 1251 205763
Total Sales (£'000) 13607 06 28638 3215492 0 229635
ROA -0 2480 00530 § 2495 -14 1970 12653
LEV 03623 0.1497 08305 0 02381
DTMIX 03638 02330 0 3849 0 1
DTMIX_ST 02229 00303 03167 0 1
DTMIX_LT 0.1541 0 03203 0 2 9098
INCOV 0.2292 0 06550 0 6.9677
OWNERSHIP STRUCTURE
Blockholders Before 1PO 421 4 304 0 14
Blockholders After IPO 4,78 5 2,77 0 13
Directors Before IPO 238 2 153 0 7
Directors After [IPO 2.16 2 1.35 0 7
CONCI1 (%) 0 7280 0 8200 02805 0 1
CONC2 (%) 05512 05780 02274 0 1
DHI (%) 0 5063 05331 03131 0 1
DH2 (%) 0.3417 03374 0.2267 0 09615
GROWTH OPPOTUNITIES
PVRE 9 7955 97964 17162 0 14 9975

Primary (Secondary) Funds 1s the filing offer price times the number of primary (secondary) shares IPO Funds 15
the filing offer price times the number of total IPQ shares Primary Size (Secondary Size) 1s the ratio of the number
of primary shares (secondary shares) to the number of total shares outstanding after IPO [PO Size 15 the ratio of
the number of total IPO shares to the number of total shares outstanding after IPO Primary Proportion 15 the ratio
of the number of primary shares to the number of total IPO shares Firm Age 1s the age since the firm started
business Incorporation Age 1s the age since the firm mcorporated ROA 1s EBITDA (earnings before interest, tax,
depreciation and amortization) over total assets LEV 1s total debt over total assets DTMIX 15 bank debt over total
debt DTMIX_ST (DTMIX_LT) 1s short-term (long-term) bank loan over total debt INCOV 15 interest expense
over EBIT (earnings before interest and tax), and values below zero are truncated at zero Blockholders {Directors)
Before (After) IPO 1s the number of blockholders (directors) whose ownership exceeds 3% before (after) IPO

CONC1 (CONC2) 1s the percentage of shareholdings that blockholders own before (after) IPO DH1 (DH2) 1s the
percentage of shareholdings that directors (with ownership exceeding 3%) own before (after) IPO PVRE 1s the log
present value of expected residual earnings, calculated as log value of the difference between the market value of
equity and the book value of equuty, where values below zero are truncated at zero
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The theones 1mply that offering primary shares 1s likely to be associated with financial
constraints, firms who add secondary shares in their IPOs are likely to be more mature,
in a better financial shape and have higher growth opportunities than those who only
offer primary shares. To draw a distinction among firms that only issue primary shares,
those that only 1ssue secondary shares and those that 1ssue a combination, 1 further
divide the sample IPOs into three sub-samples according to the type of shares offered,
and compare the profile of the IPO firms Table 6.3 reports the means and p-values of

the Wilcoxon rank sum test for the pair-wise sub-samples.

As shown in Table 6.3, more than half of the sample firms issued primary shares only,
Just 2 firms issued secondary shares only while the remaining 88 firms 1ssued a mixture
of primary and secondary shares®. In contrast, in Belgium from 1984 to 2000
(Huyghebaert and Van Hulle, 2006), primary share offerings* make up only one
quarter of all IPOs, whereas secondary share offerings account for over a third.
Together with the differences 1n the size of primary share and secondary share offered,
the popularity of primary share offerings (financing related) in UK as opposed to
secondary share offerings (transfer of ownership) may reflect differences in the
institutional and legal environment between UK and the continental European countries,

as argued by La Porta ef al (1997).

Funds collected are not significantly different between combined offenings and
secondary share offerings, although combined offerings collect both larger primary
funds and total funds than primary share offerings. This may suggest that firms
conducting primary share offerings have less ability to utilise the market device.
Interestingly, total shares offered relative to total shares outstanding after the IPO do not
differ significantly across groups. This may indicate an ‘optimal IPO size’ for IPO firms,

due to an optimal dispersion of ownership base

Evidently, firms that issue primary shares only are sigmficantly younger and smaller

 There were 438 non-financial UK IPOs histed on the LSE from 01/01/1998 to 01/01/2004, consisting of 337
primary share offerings, 96 combined offerings, and 5 secondary share offerings
* Primary share offering refers to an issue 11 which only primary shares (1 e new shares) are offered Secondary
share offering refers to an 1ssue 1n which only secondary shares (1 e existing shares) are offered Combined offering
refers to an 1ssue 1 which both primary and secondary shares are offered
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than the other two groups while firms that conduct combined offerings have
significantly higher growth opportunities (PVRE) than firms offering primary shares
only In addition, as compared to the combined offerings, primary share offerings have
weaker profitability (ROA) yet better ability to meet intercst payments on outstanding
debt (INCOV) This may suggest different causes of financial constraints for the two
groups — weaker internal cash generation for younger and smaller firms in contrast to
the need to alleviate debt interest payments for older and larger firms. Secondary share
offerings show much higher profitability and much less leverage, compared with the
other two groups®. The very low leverage level implies that raising finance is not the
reason of floatation for the firms that only sell existing shares in their [IPOs On the
other hand, divesting and exit by the existing sharcholders can be the real motives
These firms are in late stage of their life cycle and are likely to have established
business Selling out by the 1nsiders (1 ¢ the existing shareholders) can be a bad news
However, strong profitability may be interpreted by the market as a positive signal,
which may promote the sales This is also consistent with the hypothesis that offering

primary shares 1s associated with financijal constraints.

* The sigmificant p-value might be caused by small sample size for the secondary-share-offering group (n=2) This
limitation can hardly be avoided as in total there are only five secondary share offerings during the sample period
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Table 6.3 Summary Statisties for the Sub-samples Sorted according to the Choice of IPO Structure

Primary Share Offermg Combmed Offering Secondary
(PSO) (CO) Bhare Offermg
(SSO)
Variable n=114 n=88 n=2
Wilcoxon Wilcoxon Wilcoxon
Mean RST RST Mean RST Mean
(PSO-CO) (PSO-SS0O) (CO-880)
IPO STRUCTURE
Primary Funds (£'000) 6318 15 0 0000 00156 19150 55 00160 0
Secondary Funds (£'000) 0 0 0000 0 0000 14186 37 0 8054 6983 41
IPO Funds (£'000) 6318 15 0 0000 0 5385 3334971 0 1469 6983 41
Primary Size 03219 0 0004 00156 02258 00160 0
Secondary Size 0 0 0000 0 0000 01181 00248 03683
IPO Size 03219 0.1500 0.3845 0 3445 03961 0 3683
FINANCIAL CHARACTERISTICS
Firm Age 902 0 0001 0 0387 17.01 0.0705 815
Incorporation Age 201 0 0055 03496 355 04933 863
Total Assets (£'000) 392001 0 0000 00200 21587 91 03757 17963 5
Total Sales (£'000) 4183 35 0 0000 0 0664 24608 10 04548 43942
ROA -04411 0 0000 0 1654 -0 0186 05432 02033
LEV 0 4040 05155 0.1629 03186 0 0883 00111
DTMIX 03759 0 8371 ¢ 7977 03490 08223 03561
DTMIX ST 02474 07131 07953 0.1893 0 7621 0 3561
DTMIX_LT 01285 01374 03821 0 1894 02716 0
INCOV 01767 0 0000 08376 03004 02506 00048
OWNERSHIPSTRUCTURE
Blockholders before IPO 399 01356 0.3702 454 02150 2
Blockholders after [PO 495 07225 09915 456 09777 45
Directors before IPO 227 01975 04821 251 0 5849 3
Directors after IPO 218 0.9425 0 5915 214 06310 15
CONCI1 (%) 07422 03151 07436 07107 1 0000 07011
CONC2 (%) 0.5723 0.1051 0 6844 0.5219 0 6030 06475
DH1 (%) 05164 06794 04547 0 4977 04193 03315
DH2 (%) 03464 0 8708 0 7644 03367 0 8159 02917
GROWTH OPPORTUNITIES
PVRE 92076 0 0000 05310 10 6370 0 0742 49311

Primary (Secondary) Funds 1s the filing offer price times the number of primary (secondary) shares IPO Funds 1s the filing
offer price imes the number of total [PO shares Primary Size (Secondary Size) 1s the ratio of the number of primary shares
(secondary shares) to the number of total shares outstanding after IPO IPO Size 1s the ratio of the number of total IPO
shares to the number of total shares outstanding after [IPO Primary Proportion 1s the ratio of the number of primary shares to
the number of total IPO shares Firm Age 1s the age since the firm started business Incorporation Age 1s the age since the
firm incorporated ROA 1s EBITDA (earmings before interest, tax, depreciation and amortization) over total assets LEV is
total debt over total assets DTMIX 15 bank debt over total debt DTMIX_ST (DTMIX_LT) 1s short-term (long-term) bank
loan over total debt INCOV 1s mterest expense over EBIT (earnings before interest and tax), and values below zero are
truncated at zero Blockholders (Directors) Before (After) IPO 1s the number of blockholders (directors) whose ownership
exceeds 3% before (after) IPO CONC1 (CONC2) 1s the percentage of shareholdings that blockholders own before (after)
IPO DHI1 (DH2) 1s the percentage of sharcholdings that directors (with ownership exceeding 3%} own before (after) IPO
PVRE 15 the log present value of expected residual earnings, calculated as log value of the difference between the market
value of equity and the book value of equity, where values below zero are truncated at zero For the pnmary share offering
subsample, following the mean, they are the p-values of the Wilcoxon rank sum tests for (1) the primary share offering and
the combined offering subsamples, and (2) the primary share offering and the secondary share offering subsamples For the
combined offering subsample, following the mean, they are the p-values of the Wilcoxon rank sum tests for the combined
offerg and the secondary share offering subsamples
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6.4 Determinants of the Choice of IPO Structure
6.4.1 The Model and Methodology

When an IPO decision 1s made, the 1ssuer first chooses the type of share to be offered,
and then decide the size of the different types of share. Therefore, I first investigate the
determining factors that dnive a firm’s choice of IPO structure, On the basis of the
discussion 1n section 6 2 3, 1t is expected that older and larger firms, with higher growth
opportunities and 1n better financial shape, are more likely to add secondary shares to
their offerings in order to meet the hquidation needs of some sharcholders, and that the
offerings are likely to be conducted at a higher market return I now test the validity of

these predictions

The choice of IPO structure is among three options: primary share offering, secondary
share offering and combined offering The three options are not ordered from ‘less’ to
‘more’, but are disjoint and cover all possible choices In this case, the MNL model —
multinomial logit model (Luce 1959) offers an ideal approach to accessing the

determinants of the choice of IPO structure
The utility function for firm 1 to choose IPO structure y (=1, 2, 3) is given by:

U, =xB +¢, 61)

Firm : will choose TPO structure ; only if 1t offers the highest level of utility of all the
three types of IPO structure. Let Choice, represent a random vaniable whose value
indicates the choice of firm i, the probability that firm i will choose IPO structure m

(m=1, 2, 3) is g1ven by.
Pr(Choice, = m) = Pr(U,,, > U,) ,for;=1,2,3and j#m (6 2)
Therefore,

Pr(Choice, = m) = Pr(e; — & < Uy — Uy) ,forj=1,2,3and y #m (63)
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According to McFadden (1973), if the error terms &, are assumed to be 1:d with

Weibull distribution*® F(e, ) = exp[exp(—¢, )], then

Pr[Choice, = m] = % (64)
=

Here, Choice, =m (m=1, 2, 3) for each IPO firm : (:=1, .., 204) is defined as
Choice, = 1 if firm 1 chooses a primary share offering, Choice, = 2 if firm 1 chooses
a secondary share offering, and Choice, = 3 1f firm i chooses a combined offering |
use combined offering as the control group and normalise Chotce, = 3 to have a zero
coefficient. Thus I measure the relative influence of a set of regressors X on primary
share offerings or secondary share offerings with respect to a common base group of

combined offerings.

Therefore, the probability for the choice m of the firm 7 in the MNL model 1s given by.

o1 exp(x,Bm) _
PI'[ChOICBI = m] = m ’ for m 1, 2 (6 5)

and

1
1+E}=1 exp (";3.1 )

Pr[Choice, = m] = , for m=3 (6 6)

Consequently, the logarithm of the ratio of the probabibty of Choice, =1 or

Choice, = 2 to that of the base outcome Chotce, = 3 1s:

1 (PL(M = x:Bm = Erfy:lﬁmrx:r ,m=l,2 (6 7)

Pr(Chotce =3} -

where N denotes the number of explanatory variables. The coefficients f, estimate the
effects of the explanatory variables x, on the log-ratio of the probability being in the
target group m (m=1, 2) relative to the base group m=3 A positive (negattve) coefficient

implies an increase of the probability ratio as x increases (decreases).

 Yellott (1977) demonstrated that for any number of alternatives which satisfy Luce’s (1959) choice rule, Weibull
distribution 1s the only distribution that yields logistic form
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I include ten explanatory variables (M=10): AGE (x;) and TA (x,) measure the stage in
the hife cycle, LEV (x3) and ROA (x,) measure financial conditions, DH1 (xs) and DH2
(x¢) measure managerial control, PVRE (x;) measures growth opportunities, and
MKTRT (xg) captures market timung effects. In addition, two dummies are added:
INDM (xg) captures industry difference (impact of technology) and ACQDM (x44)

distinguishes acquisition financing from general financing purposes.

Table 6.4 Definitions of Explanatory Variables

Explanatory Abbr Definition

Variable

Firm age AGE In(age since the firm started business until IPO)
Total assets (firm size) { TA In(total assets)

Leverage LEV (total debt)/(total assets)

Profitability ROA EBITDA/(total assets)

Managerial control DHI percentage of shareholdings that directors own
before IPO (ownership>3%) before IPO

Managerial control DL2 percentage of shareholdings that directors own

after IPO
Growth opportumties | PVRE In(present value of expected residual earnings)

(ownership>3%) immediately after [PO

the annual market return 1n 12 months preceding
the IPO

equals 1 1f the IPO firm belongs to ICT industry,
equals O otherwise

Market return MKTRT

Industry dummy INDM

Equals 1 1f the IPO is related to acquisition

Acquisition dummy ACQDM financing, equals 0 otherwise

The MNL model is usually estimated by maximum likelihood. Greene (2000} suggested
several measures for the goodness-of-fit of the model. The basic cnterion 1s the
maximsed value of the log-likelihood function Subsequently, the statistical test on the
hypothesis that all the slopes in the model are zero (i.e. comparing the full model with
an 1ntercept only model) should be reported (¥?) Veall and Zimmerman (1996)
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surveyed pseudo-R? measures, and argued that McFadden (1973)*'°s measure is

worthwhile The higher the pseudo-R?2value, the better is the fit of the model (Greene,

1-inks,

InLg
model, Ly denotes the maximmised log-likelihood value for the mtercept-only model
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2000). In general, 1t is necessary to report both diagnostics — y2 and pseudo-RZ.

For convenience of interpretation, the relative risk ratios (RRRs) are usually computed
in addition to the estimated coefficients. RRRs are the exponentiated coefficients
obtained by taking exponential of equation 6.7. The RRR of explanatory variable x.
measures the change of the probability of being in group m (m =1, 2) relative to the
probability of being 1n the base group for a one unit change 1n the determining variables

X,, given that the other variables are held constant The calculation of the RRR of x,

for a one unit change from value a to value (a+1) is shown as follows:

Pr(Choice ,=mlx, =a+1)/
Pr(Choice ,=3|x,=a+1)

RRR,, =

,m=1,2 (6.8)

Pr{Chotce,=m|x, =a)
! ’ /Pr(Chmcel=3]xr=a)

Because the RRRs are the exponential transformation of the estimated coeflicients, the
RRR is equal to unity 1f the coefficient equals zero, greater than unity if the coefficient
is positive and less than unity 1f the coefficient 15 negative. The RRR indicates the
direction of the change in the probability ratio as the x change, and gives a direct
estimate of the sensitivity of the probability ratio to the change in the x the closer to

one the RRR, the less sensitive 1s the probability ratio to the change.

The marginal effects on the probabilities of the different outcomes of a unit change in
the value of the explanatory vartables are not straightforward in the MNL model. They
cannot be inferred either from the signs of the 8, or from the RRRs This 1s because, 1n
the MNL model, a change in the value of an explanatory variable for firm : affects the
firm’s probability of every possible choice (m =1, 2, 3) and whether Pr(Chotce, = m)
increases or decreases depends on what happens to the probabilities of the other choices
Thus, the marginal effect can change sign depending on where the explanatory variable
is being evaluated. An alternative strategy is to compare the predicted probabilities
before and after a unit change in one explanatory variable with the values of the other

variables being unchanged*®. This method 1s especially useful for evaluating the impact

8 One way to keep the value of the other vaniables unchanged while changes to the value of a variable are being
analysed 15 to set the values of the other vanables to their mean values
108




of a change in a dummy variable on the probability of the choices

0.4.2 The Results

The estimated coeflicients and RRR of the MNL model are reported in Table 6.5 Panel
A. Inside the parentheses under the parameters are the robust standard errors of the
estimated coefficients and RRRs. The marginal effects are also computed for the MNL
and reported in Panel B The results are generally very satisfactory The estimates show
that the stage of a firms’ hife cycle (AGE, TA), Leverage (LEV), growth opportunities
(PVRE), market timing (MKTRT), ICT industry (INDM), and acquisition financing
(ACQDM) all have distinctive effects on the choice of IPO structure.

In response to a ceferis paribus increase in firm age or firm size, the probability ratio of
a primary share offering decreases whereas that of a secondary share offering increases.
The estimated RRRs of AGE and TA confirm that the probability ratio of a primary
share offering and that of a secondary share offering are sensitive to a change in AGE or
TA. A small increase in the value of AGE (TA) is related to 11 68% (9 91%}) decrease 1n
the probability of a primary share offering whereas 11.68% (9.91%) 1increase 1n the
probability of a combined offering for the ‘average firm’ (i e. a firm with average values
for all the other variables). Overall, these relations suggest that much younger and
smaller IPO firms are likely to 1ssue primary shares only whereas the oldest and largest

firms tend to 1ssue secondary shares only rather than combined shares.

PVRE and MKTRT are both negatively signed for primary share offering, sigmficant at
0.1% level for MKTRT yet at only 10% level for PVRE. These suggest that higher
growth prospects would increase the probability that firms will include secondary
shares, and that a combined offering is likely to be conducted at a relatively higher
market return The marginal effect on the probability of a primary share offering (a
combined offering) of a smaller change in MKTRT is as high as -132.18% (132 18%)
The RRRs of MKTRT are far from 1. There results suggest that market return has a
very strong impact on the choice of IPO structure. The combined results of PVRE and
MKTRT indicate that, compared to growth prospects, market return 1s much more
critical for firms when they decide their PO structure
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Overall, these results suggest that firms with higher growth prospects are more likely to
utilise IPO as an exit device In particular, the selling shareholders tend to time the

offering at a higher market return in order to maximise the proceeds from divestment,

LEV is also correctly signed but is only significant at 10% for primary share offerings
In short, the results provide supportive evidence for the predictions Older and larger
firms with better growth prospects are more likely to exploit exit opportunities in their
IPOs (by adding secondary shares), especially when market returns are higher. This is
because these firms have substantial reinvestment opporturuties with high intrinsic
value. They also have informational advantages, since more firm-specific information
becomes publicly available as firms grow mature This in return reduces information
production costs and alleviates adverse selection problems These advantages warrant
sufficient monitoering capital in the stock market. The momtoring capital (passive

monitors) provides the selling sharecholders (active monitors) with an exit mechanism

The two dummy variables, INDM and ACQDM are both significant but show different
signs of coefficients for primary share offering and secondary share offering The RRRs
of the two indicators are far from 1, implying that the probability ratios are sensitive to
both dummy variables The margnal effects of the two are quantitatively sitmular The
results of INDM indicate that shareholders of ICT firms are more likely to exploit exit
opportumties during their IPO. This may also reflect the market conditions over the
sample period when the ICT industry was in favour with investors, implying that more
monitoring capital available in the market for the ICT sector. Conversely, the ACQDM
exerts a positive effect on the probability ratio of primary share offering but a negative
mfluence on that of secondary share offering, suggesting that the shareholders of the

firms 1nvolved in acqusition financing are less likely to exit from the firms n the IPOs

It 1s also noticeable that the coefficients have large values for secondary share offering®.
This 1s caused by the small sample size of secondary share offerings - there were only a
total of five secondary share offerings during the sample period and two of these were
included in the sample Estimating the choice of IPO structure taken together the
combined offerings and secondary share offerings in a binary logit model, the

conclusions hold (shown 1n Table 6.6)

* When the RRR for secondary share offering 15 extremely large, the value 1s not reported
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Table 6.5 Determinants of the Choice of IPO Structure (MNL Model, n=204)

Panel A: The parameter estimates & relative risk ratios for the multinomial logit model (MNL)

PSO - Primary Share Offering (n=114)

SSO-Secondary Share Offering (n=2)

Variable
Parameter Estimate RRR Parameter Estimate RRR

Intercept 11 6247** -54 1762%**
(3 6350) (6 3930)

AGE -0 4832* 06168* 18 0412%*» ok
(01912 (0 1179) (0 5664)

TA -0 4098+ 0 6638* 11 7508%+** ok
(0 1601 (0 1063) (0 469D

LEV 0 57944 17851# -567 6869*** 0 0000 ***
(0 3441 (06142) (14 4627 (0.0000)

ROA -02359 07898 02181 12438
{0 2954) (02333 {24207) (30107

DHI -2 1909 01118 =72 5885%** 0 0000 **=*
(13972) (0 1562) (2 2223) {0 0000)

DH2 2 7908 162933 91 2785%++ il
(1 8807 (30 6425) (32942)

PVRE -0 7606# 04674# =12 1947%** 0 0000***
(0 4073) (0 1904) (0 5236) (0 0000)

MKTRT -5 4691%** (0 0042*** -154 2656%** 0 0000***
(1 4270) (0 0060) (5 9775) (0 0000)

INDM -0 9792+ 0 3756* 3 8639+ 47 6522*
(0 4275) (0 1606) (15755) (75 0757)

ACQDM 1 2090** 33502%+ -61 4982 ** 0 0000***
(0 4140) (1 3869) (17284) (0 0000)

Wald Chi-sq 9680 12 Prob> Chi-sq 0 0000

Pseudo R-sq 42 31% Log Pseudo-likehhood -83 (1682

Panel B: Marginal effects after the MNL

Vanable y=Pr{PSQ)=0 5912 y=Pr{CO)=04088 y=Pr{850)=0 0000 X

dy/dx dy/dx dy/dx

AGE -0 1168* 01168* 00000 18617
(0 0455) {0 0455) (0)

TA -0 0991* 0 0991* 0 0000 80799
(0 0396) (0 0396) (0)

LEV 0 14004 -0 14004 0 03656
(0 0829 (0 0829) ()

ROA -0 0570 00579 0 0000 -0 2449
(0 0709) {0 0709) (0)

DH1 -0 5295 05295 0 05078
(0 3324) (0 3324) (0)

DH2 06745 -0 6745 0 0000 03431
(0 4484) (0 4484) (0)

PVRE -0 18384 018384 0 9 8065
(0 0968) {0 0968) (0

MKTRT =1 32]18%** 1 32]18%*x 0 00204
(0 3457 (03457) (0)

INDM -0 2388+ (0 2388+ 0 0000 02769
(01015) (0 1015) (0)

ACQDM 02878+ -0 2878%* 0 0000 05641
(0 0941) (0 0941) {0)

CO - combimed offerting (n=88) 1s the base outcome Robust standard errors are reported 1n the parentheses In Panel
A, when the RRR 1s extremely large, the value 1s not reperted The last column of Panel B (X) reports the mean values
of the variables All vanables use the value at the time of IPO AGE 15 the log value of firm age that 1s the age since the
firms started bustness until the IPO year TA 1s the log value of total assets LEV 1s total debt over total assets ROA 15
EBITDA (earnings before interest, tax, depreciation and amortization} over total assets DHI (DH2) 1s the percentage
of shareholdings that directors (with ownership exceeding 3%) own before (after) IPO PVRE 15 the log present value
of expected residual earmings, calculated as the log value of the difference between the market value of equity and the
book value of equity, where values below zero are truncated at zero MKTRT is the annual market return 1n 12 months
preceding the 1PO, calculated using the FTSE All Share Index INDM equals 1 1f the IPO firm belongs to ICT industry
ACQDM equals ! 1f the IPO 15 related to acqusition financing # p<0 1, * p<Q 05, ** p<0 01, *** p<0 001
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Table 6.6 Determinants of the Choice of IPO Structure (Binary Logit Model, n=204)
Marginal Effects after the Logt

Variable Primary Share Offering (n=114) y:(f’;é];r;mary Share Offermng)
| Parameter Estimate Odds Ratio dy/dx X
‘ Intercept 9 2062%*
(27416)
AGE -0 5801** 05548%* -0.1440** 18617
(0 2168) (0 1203) {0 0525)
TA -0 4614*+ 0 6304** -0 1128** 8 0799
{0 1639) (0 1034) (0 0406)
LEV 0 6689 1,9522* 01635* 03656
(03413) {0 6663) {0 0835)
ROA -0 1342 08744 -0 0328 -0 2449
(0 2574) (0.2251) (0 0628)
DHI -1.3840 02506 -0 3383 05078
(13419) (0 3362) (03263)
DH2 21518 8 6002 05259 03431
(1.7843) (15 3449) (0 4340)
PVRE -0 4849 06158 -0 1185 9 8065
(03131) (01928) (0 0760)
MKTRT -5 B33+ 0 0029+** -1 4256%** 00204
(1 5381) (0.0045) (0 3804)
INDM -1.0017* (0 3673* -0 2450* 02769
(0 4282) (0.1572) (01012)
ACQDM 1.1859%* 3 2738%x* 0 2848** 0 5641
(0 3955) (1 2%946) (0 0906)
Wald Chi-sq 4393 Prob> Chi-sq 0 0000
Pseudo R-sq 34 96% Log Pseudo-hikelihood -87 4340
Robust standard errors are reported 1n the parentheses The last column (X) reports the mean values of the vanables
All vaniables use the value at the time of IPO AGE 1s the log value of firm age that 15 the age since the firms
started business until the IPO year TA 1s the log value of total assets LEV 1s total debt over total assets ROA
1s EBITDA (earmings before interest, tax, depreciation and amortization) over total assets DHI1 (DH2} 1s the
percentage of shar¢holdings that directors (with ownership exceeding 3%) own before (after) IPO PVRE 1s
the log present value of expected residual earnings, calculated as the log value of the difference between the
market value of equity and the book value of equity, where values below zero are truncated at zero MKTRT 1s
the annual market return n 12 months preceding the IPO, calculated using the FTSE All Share Index INDM
equals 1 1f the IPO firm belongs to ICT industry ACQDM equals 1 1if the IPO 1s related to acquisition
financing # p<0 1, * p<0 05, ** p<0 01, *** p<0 001
6.5 Determinants of Primary Size, Secondary Size, and Proportion

In this section, I conduct regression analyses to examine the determinants of the size of
the respective issues: primary shares (Primary Size), secondary shares (Secondary Size),

and the proportion of primary shares included in an IPO (Proportion). First, 1 estimate
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OLS models to identify the determinants of these sizes. The sizes of pnmary and
secondary shares might be simultaneously determined Therefore, I then estimate 2SLS

models for the Primary Size and Secondary Size, controlling for this simultaneity.

Table 6.7 Definitions of the ‘Sizes’

Dependent Variable | Definition
The ratio of the number of primary shares to the number of

Primary Size total shares outstanding aﬂgr IPOry

Secondary Size The ratio of the number of secondary shares to the number
of total shares outstanding after IPO.

Proportion The ratio of the number of primary shares to the number of
total IPO shares.

6.5.1 The OLS Models and the Results

6.5.1.1 The Medels

Primary Size

On the basis of the discussion 1n section 6.2 1, it 1s expected a positive relation between
Primary Size and LEV, DTMIX, INCOV, DH, MKTRT but a negative relation between
Primary Size and ROA and possibly AGE and SIZE. To further indentify the impact of
the concentration of managerial ownership and control on the size of primary share, I
add a director dummy (DHDM) that equals 1 if the directors’ sharcholdings are above
50% immediately before the IPO takes place. An AIM dummy (AIM) 1s added to
distinguish the IPOs listed on the AIM from those listed on the Main Market AGE,
DTMIX and INCOV were dropped due to insignificance (Wald, F, and - tests were
used to elimmnate nsignificant variables) Thus, the model of the size of primary share

18 given by:
Model 1:

Primary_Size = f($,SIZE + B,LEV + B3ROA + $,DH1 + BsDH2 + B DHDM +
B;MKTRT + Bz AIM) (6.9)
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Secondary Size

I turn next to the determinants of Secondary Size On the basis of the discussion 1n
section 6.2.2, 1t 1s expected a negative relation between Secondary Size and LEV,
DTMIX, INCOV, DH, MKTRT but a positive relation between Secondary Size and
ROA, AGE and SIZE. However, DTMIX was insignificant, but DTMIX_LT (long-term
bank loan over total assets) showed significant. An AIM dummy (AIM) is added to
distingmish the IPOs histed on the AIM from those listed on the Main Market, Thus, the

model of the size of secondary share is given by:
Model 2

Secondary_Size = f(1AGE + B,51ZE + S3LEV + B4ROA + BsDTMIX_LT +
BsINCOV + B,DH1 + BgDH2 + BoMKTRT + ,0AIM) (6.10)

Proportion

To further 1dentify the determuinants of a trade-off between primary and secondary

shares, a Proportion equation 1s estimated
Model 3:

Proportion = f($1AGE + $.SIZE + S3LEV + B, DTMIX + B5INCOV + B¢DH1 +
B2DH2 + BgMKTRT + BoINDM + B10ACQDM + 1, AIM) (6.11)

Estimation for these models can use the OLS estimator. Under the assumption of 1ID
errors, the OLS estimator is the Best Linear Unbiased Estimator (BLUE) However, a
typical feature of the cross-sectional dataset at firm level 1s that the error term is likely
to be heteroskedastic (1 . non-1ID errors) To detect heteroskedasticity, one can use the
White test, the Breusch-Pagan test (BP test) and the Cameron & Trivedi's
decomposition of IM test. In the presence of heteroskedasticity problems, the statistical
inference should be based on heteroskedastic robust standard errors. White correction

for the standard errors is a popular way to control for heteroskedasticity
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6.5.1.2 The Results

The results for Primary Size, Secondary Size, and Proportion are respectively presented
in Table 6.8, 6 9 and 6.10. The standard errors reported are heteroskedasticity-consistent,

using White’s correction.

Primary Size

In general, the results confirm the earlier predictions Financial constraints are an
important force driving the size of primary share. More highly leveraged firms issue
more primary shares (as indicated by the significant and positively signed coefficient
for leverage (LEVY)), profitability (ROA) 1s also negatively signed, as expected,
although 1t is not statistically sigmficant. Dependence on bank borrowmgs (DTMIX)
and ability to meet interest payment on outstanding debt (INCOV) do not explain
Primary Size, suggesting that 1t is the total borrowing capacity rather than constrants on
bank borrowing that matters. Firm age and size also appear to have little impact,
indicating that adverse selection costs play little role 1n shaping the size of primary
share.

Corporate governance (managerial ownership and control)®® 1s also an important
determinant of Primary Size Higher durector shareholdings (DH1) and director
sharcholdings greater than 50% before the IPO (DHDM) are associated with a larger
size of primary shares, reflecting management’s willingness to retain control. Firms
with more concentrated managerial shareholdings are able to issue more primary shares
because the control of management is less hikely to be diluted after IPO, even though

the ownership becomes more diverse (as indicated by negatively signed DH2)

Market return (MKTRT) has a negative sign, suggesting that a larger increase in market
prices is correlated with a smaller size of primary shares. When | estimate equation 6.5
using (i) the primary offering subsample and (1) the subsample of the offerings that

include secondary shares, MKTRT 1s statistically non-significant 1n the first regression

50 Ownership concentration as measured by the percentage of shareholdings that blockholders own before (after)
IPQ (CONCI1, CONC2) 15 not statistically sigmificant
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but significant and negatively signed 1n the second regression

This raises the question as to why MKTRT 1s negatively signed, especially for IPOs that
include secondary shares Perhaps when the market return 1s relatively high the costs of
raising financing are also higher On the other hand, the increased stock prices enable
the firm to offer a smaller number of shares for the same amount of funds, As a result, it
1s observed as a negative correlation between market return and the size of primary
shares for the entire sample and for the subsample of the offerings that include
secondary shares. Firms that offer only primary shares tend to be smaller and riskier,
and consequently their stock prices are less responsive to increases in market prices.
Therefore they might have to offer a similar number of shares even when the market
price 1s hugh For this reason, MKTRT is not significant for the subsample of primary

share offerings.

In addition, firms listed on the AIM market seem to make larger primary share 1ssues

(AIM dummy), indicating stronger financing needs for smaller growth firms
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Table 6.8 Determinants of Primary Size (Model 1)

Vanable The Ent_lre Sample Primary Sllare Eﬁﬁg;‘;:fﬁ;g
(n=204) Offerings (n=114) Shares (n=90)
Intercept ) 2386%** 0 2676%*+* 0 2022%%*
(0 0368) (0 0526) (0 0489)
SIZE -0 0009 0 0020 -0 0001
(0 0034) (0 0047) (0 0048)
LEV 0.0509%* 0.0342%** 0 1144 *x*
(0 0164) (0 0094) (0 0278)
ROA -0 0047 -0 0042 -0 0075
(0 0050) (0 0056) (0 0176)
DH1 0 4643%** 0 4912%** 02765*
(0.0823) (0 1011) (0.1095)
DH2 -0 8816*** -0 9570 ** -0 5203 %4+
(0 0921) (0 0973) (0 1454)
DHDM 0 0850** 0 1012* 00515
(00318) (0 0470) (0 0405)
MKTRT -0.1541%* -0 0441 -0 2801*
(0 0764) (0 1196) (0 1188)
AIM 0.0613** 0 0463 00330
(0 0230) (0 0378) {0 0294)
F-test all coefficients=0 0 0000 0 0000 0 0000
Adjusted R-sq 0.5261 0 5986 04126
Root MSE 01271 01298 0.1087

Robust standard errors are reported in the parentheses All vanables use the value at the time of IPO
Primary Size 1s the ratio of the number of primary shares (secondary shares) to the number of total
shares outstanding after [PO SIZE 1s the log value of total sales LEV 1s total debt over total assets
ROA 1s EBITDA (earnings before interest, tax, depreciation and amortization} over total assets DH1
(DH2) 15 the percentage of shareholdings that directors (with ownership exceeding 3%) own before
(after) IPO DHDM equals 1 if DHI1 15 above 50% MKTRT 1s the annual market return in 12
months preceding the IPO, calculated using the FTSE All Share Index. AIM equals 1 1f the IPO firm
lists on the AIM market. The equation of Primary Size 15 estimated separately using the entire
sample, the subsample of IPOs that include only primary shares, and the subsample of IPOs that
include also secondary shares, # p<0.1, * p<0 05, ** p<0 01, *** p<0 001

Secondary Size

All the variables associated with financial constraints (LEV, DTMIX_LT, INCOV) are
significant and negatively correlated with Secondary Size, which confirms that firms in
a better financial position sell more old shares hold by original shareholders In addition,
firm age and size are both significant and positively signed. These all lend support to
the hypothesis that adverse selection costs are important in determining the size of

shares divested in IPOs. Thus adverse selection problems are reduced when
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firm-specific information accumulated in the public domain favours IPO firms,
enabling the selling sharcholders to divest more by utilising the market ROA is
positively signed, as expected, but not statistically significant.

Managerial contro!®!

also has some influence on Secondary Size, but it is not as
significant as in the Primary Size equation Smaller (larger) director shareholdings
immediately before (after) the IPO are related to larger size of secondary shares sold.
This provides evidence 1n support of Zingales (1995). For a firm with higher managenal
concentration there 1s a potential risk that the director-shareholders® private benefit of
control 1s affected by the transfer of a large number of shares to public investors, so
they may limit the number of shares sold. On the other hand, for firms less controlled
by management, non-manager shareholders are able to sell a larger proportion of their
holdings. However, by making the share allocation contingent on public investors,
management can gain a higher proportion of ownership and control rights after IPO. So
1n both cases, management can ensure that their control will not be jeopardised and may

even be enhanced after IPO, which can increase the proceeds from the eventual sale of

the control rights of the firm.

In contrast to the Primary Size equation, MKTRT is significant and positively signed.
However, when I drop IPOs that offered primary shares only, MKTRT is not significant
This seems to suggest that IPOs which mnclude secondary shares are offered at a higher
market return than for primary share offerings. However, there 1s no significant relation

between MKTRT and Secondary Size for firms that 1ssue secondary shares

Furthermore, the results show that firms floated on AIM offer fewer secondary shares
This is not surprising, as smaller and riskier firms are less able to divest shares at an

IPO.

! Ownership concentration as measured by the percentage of shareholdings that blockholders own before (after)
IPO (CONC1, CONC2) 15 not statistically sigmficant
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Table 6.9 Determinants of Secondary Size (Model 2)

The Entire Sample Th rings tha
Variable (n=204) P Seecc())nfcery ghare; ::il;g)e
Intercept 0 0521* 00517
(0 0225) (00352)
AGE 00137+ 0 0250*
(0 004%) (0 0113)
SIZE 0 0069*** 00102%*
(00019 {0 0029)
LEV -0 0100# -0 0225
(0 0059) (00144)
ROA 0 0001 00129
(0 0024) (00114)
DTMIX_LT -0 0477%* -0 0595**
(00144) (00174)
INCOV -0 0156**#* -0 0387**
{0 0042) (00134)
DHI -0 03884 -0 1290%*
(0 0202) (0 0540)
DH2 00210 01133
(0.0311) (0 0874)
MKTRT 01184* 00499
(0 0498) {0 0958)
AIM <0.0684 % ** -0 0476*
(0 0155) (0 0182)
F-test, all coefficients=0 0 0000 0 0000
Adjusted R-sq 0 3787 03786
Root MSE 0.0696 00783

Robust standard errors are reported 1n the parentheses All varables use the value at the time of [PO.
Secondary Size is the ratio of the number of secondary shares to the number of total shares
outstanding after IPO AGE 1s the log value of firm age that 1s the age since the firms started
business until the IPO vear. SIZE 1s the log value of total sales LEV 1s total debt over total assets
ROA is EBITDA (earnings before interest, tax, depreciation and amortization) over total assets
DTMIX_LT 1s long-term bank loan over total debt. INCOV 1s interest expense over EBIT (earnings
before mterest and tax), and values below zero are truncated at zero DH1 (DH2) 1s the percentage
of shareholdings that directors (with ownership exceeding 3%) own before (after) IPO MKTRT 1s
the annual market return in 12 months preceding the IPO, calculated using the FTSE All Share Index
AIM equals 1 1f the IPO firm lists on the AIM market. The equation of Secondary Size 1s estimated
separately using the entire sample, the subsample of IPOs that include only primary shares, and the
subsample of IPOs that include also secondary shares. # p<0 1, * p<0 05, ** p<0 01, *** p<0.001

Proportion

The results for Proportion suggest that smaller, younger firms and firms which are more

dependent on bank borrowing and less able to meet interest payments, include a larger
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proportion of primary shares in their IPOs. This is not surprising These firms are more
financial constrained, and hence the issued shares consist of a larger proportion of

newly created shares.

MKTRT is negatively related to the proportion of primary shares. This 1s consistent
with the earlier results The IPO firms reduce the number of primary shares when the
market returns are higher as the public equity becomes more costly at a hotter market
on the one hand, and on the other hand higher stock prices reduce the number of shares
required for the same amount of proceeds While the number of new shares created 1s
reduced, the number of old shares sold 1s increased Because when the market returns
are higher, 1t is also the time when the public investors are more optimstic. This
ensures that a larger proportion of old shares can be divested by the selling

shareholders.

INDM 1is negatively signed, significant at 10% level Non-ICT firms have lower
technology risks, lower uncertainties and lower information discount As a result, public
equity is less costly for them than for ICT firms. Therefore, they raise a larger
proportion of new shares, In addition, acquisition activity related IPOs and AIM IPOs

also include a larger proportion of primary shares
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Table 6.10 Determinants of Proportion (Model 3)

Proportion
Variable (n=204)
Intercept 0 8525%%+
(0 0570)
AGE -0 0385**
(0 0130)
SIZE -0 0172**
(0 0053)
LEV 00394
{0 0250)
DTMIX 00765*
(0 0367)
INCOV 0 0504**+
(0 0136)
DHI1 00911#
(00514)
DH2 -0 0918
(0 0789)
MKTRT -0.3996%*
(0 1345)
INDM -0 04604
00277
ACQDM 00559*
(0 0276)
AIM 0 1450**
{0 0409)
F-test all coefficients=0 0 0000
Adjusted R-sq 04162
Root MSE 0.1799

Robust standard errors are reported n the parentheses. All variables use the value at the time of IPO
Proportion 1s the ratio of the number of primary shares to the number of total IPO shares. AGE 1s the
log value of firm age that 1s the age since the firms started business until the IPO year. SIZE 1s the log
value of total sales LEV is total debt over total assets DTMIX 1s bank loan over total debt. INCOV 1s
interest expense aver EBIT (earnings before interest and tax), and values below zero are truncated at
zero. DH1 (DH2) s the percentage of shareholdings that directors (with ownership exceeding 3%)
own before (after) IPO MKTRT 1s the annual market return in 12 months preceding the IPO,
calculated using the FTSE All Share Index INDM 1s a dummy equals 1 1f the IPO firm belongs to ICT
industry ACQDM 1s a dummy equals 1 1f the IPO is related to acquisition activities AIM equals 1 1f
the IPO firm hsts on the AIM market, # p<0 1, * p<0 05, ** p<0 01; *** p<0 001.

6.5.2 The 2SLS Models and the Results

In the OLS model, the regressors may be correlated with the error term, i.e. the
endogeneity problem This can lead to inconsistency of the OLS estimator. There are
several possible causes for such a problem, including simultaneity (when the regressant
and the regressors are simultaneously determined), sample selection bias, omitted

variables, or measurement errors for the regressors. An Instrument Variables (IV)

121




estimator is a common solution In cross-sectional analysis, the 2818 estimator (with
inference based on heteroskedastic robust standard errors) is often used for its

simplicity 1n computation

At the time of structuring an IPO, there mught exist a trade-off between primary and
secondary shares, and hence the sizes of the primary shares and the secondary shares
might be simultaneously decided. To incorporate this simultaneity, Secondary Size
(Primary Size) can be added to the equation for Primary Size (Secondary Size).
However, this would also bring in a potential endogeneity problem It is clear that
Secondary Size would be an endogenous regressor in the Primary Size equation;
Primary Size would be an endogenous regressor in the Secondary Size equation This
simultaneity problem can be dealt with using 2SLS regressions, where Secondary Size
(Primary Size) 15 used as the instrumented vaniable for the equation for Primary Size

(Secondary Size).

For each equation at least one parameter restriction is needed For the new Primary Size
equation the instruments AGE, DTMIX, INCOV ar¢ dropped in the second stage
regression, as these variables are not correlated with Primary Size according the results
in section 6.5 1. For the new Secondary Size equation the struments DH1, DH2,
DHDM are dropped 1n the second stage regression because of their weak relation to
Secondary Size 1 also run a test of over-identifying restrictions (Sargan, 1958;
Basmann, 1960) for each of the two equations The null hypothesis, that all instruments
are uncorrelated with the error term, cannot be rejected for either of the two equations,

confirming the suitabulity of the instrument sets for both equations.

It can be seen from the results of the 2SLS models (Table 6 11) that Secondary Size 1s
not sigmificant in the Primary Size equation, implying that Primary Size is not
determined by Secondary Size Similarly, Primary Size is not significant in the
Secondary Size equation, implying that Secondary Size 1s not determined by Primary
Size either Therefore, the results seem to suggest that Primary Size and Secondary Size
do not influence each other at the same time. Overall, the conclusions from the OLS
models hold
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Table 6.11 Determinants of Primary Size and Secondary Size (2SLS Regression, n=204)

The Primary Size Equation

The Secondary Size Equation

Vanable 1% stage IV (2SLS) 1 stage IV (2SLS)
regressions regressions regressions regressions
Secondary Size Primary Size Primary Size Secondary Size
Intercept 00517+ 0 2621 *** 0 2408%* 0 0507*+*
0 0215) (0 0411) (0 0364) (0 0186)
Primary Size -0 0373
(0 0304)
Secondary Size -0 4516
(0 3504)
AGE 00137+ -0 0092 00126%*
(0 0049) (0 0099) (0 0046)
SIZE 0 0068*** 0 0027 0 0003 0 0070***
(0 0019) (0 0043) (0 0036) {0 0018)
LEV -0 0100# 0 0464%* 00516+ -0 0062
(0 0060) {00147 (0 0174) (0 0049)
ROA 0 0001 -0 0045 -0 0042 -0 0002
{0 0024) (0 0052) (0 0051) (0 0022)
DTMIX -0 0475%* 0 0054 (0491 %+
(00145) (00221) (0 0138)
INCOV -0 0156%*+ 00117 <0 (]154%**
(0.0043) (00112) (0 0040)
DH1 -0 0347 0 4521 %%* 0 4653%**
(0 0363) (0 0797) (0 0807)
DH2 00215 -0 §706%** -0 8766%**
(0 0302) (0 0891) (00914)
DHDM -0 0033 0 0810%* 0 0843**
(0 0207) (0 0293) (00317
MKTRT 01193* -0 1009 -0 1558* 0 1070*
(00516) (0 0828) (00776) (0 0467)
AIM -0 Qo83 **+* 00333 0 0628* 0 0699%++
(0 0154) (00315) (00241) (0 0158)
Test all coefficients=0 0 0000 (F-test) 0 0000 (Wald test) 0 0000 (F-test) 0 0000 (Wald test)
Adjusted R-sq 03754 0.5566 (R-sq) 05227 0.4143 (R-sq)
Root MSE 00698 0.1228 01278 00674

Test of over-identifying
restrictions (Chi-sq)

Score Chi-sq(2) = 0 9880
(p-value=0 6102)

Score Chi-sq(2) =2 5927

(p-value=0 2735)

Robust standard errors are reported in the parentheses All variables use the value at the tme of IPO Primary Size 15
the ratio of the number of primary shares (secondary shares) to the number of total shares outstanding after IPO
Secondary Size 1s the ratio of the number of secondary shares to the number of total shares outstanding after [PO
AGE 15 the log value of firm age that 15 the age since the firms started business until the IPO year SIZE 1s the log
value of total sales LEV 1s total debt over total assets ROA 15 EBITDA (earnings before interest, tax, depreciation
and amortization) over total assets DTMIX 1s bank loan over total debt INCOV 15 interest expense over EBIT
{earmings before nterest and tax), and values below zero are truncated at zero DHI (DH2) 1s the percentage of
shareholdings that directors (with ownership exceeding 3%) own before (after) IPO DHDM equals 1 1if DHI1 1s
above 50% MKTRT is the annual market return m 12 months preceding the 1PO, calculated using the FTSE All
Share Index AIM equals 1 1f the [PO firm lists on the AIM market # p<0 1, * p<0 05, ** p<0 01, *** p<0 001

123




6.6 Concluding Remarks

In this chapter, I have used cross-sectional data of 204 UK IPOs to examine the motive
and timing of the decision to go public. I studied the determinants of IPO structure and
found results supporting that the IPO structure can indeed reveal important information

about IPO decisions, in terms of both motive and timing,

A key conclusion from a basic examimation of the data is that the financial profile,
ownership structure and IPO structure of the UK IPOs appear to differ markedly from
those of continental European countries. On average, UK firms are younger and smaller
than other European IPO firms, and rely much less heavily on debt, especially bank
lending. They also have a less concentrated ownership structure, which typically
involves ‘managerial ownership and control’. A substantial proportion of UK firms
incorporate for the apparent purpose of flotation; and the subsequent IPO is more
related to financing for growth, rather than transfer of ownership (as in Belgium) or

restructuring from previous expansion (as 1n Italy)

Many theoretical implications about IPO motives and the related timing pattern are
supported by the results in the UK context The UK IPO firms were driven by the
motive(s) of raising funds for investment and/or divesting shares by existing
shareholders The IPO firms raise public equity at different stages of life cycle and for
different reasons. Young and growth firms are constrained by weak internal cash
generation whereas mature firms are constrained by debt burden due to a long pericd of
investment and expanston The stock market provides accessible financing for firms at
both of the two stages. In contrast, divesting via an IPO is likely to happen at a later
stage of a firm’s development There 1s also evidence of market timing for the
divestment motive. But no clear evidence of market timing for the investment motive is

found

Relating to the investment motives, financing need is an important force that drives
firms to 1ssue additional equity capital. Firms that are more highly levered, and
therefore threatened by debt overhang, offer a larger size of primary share Corporate
governance is another important consideration behind their IPO decisions. More highly
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concentrated managenal shareholdings enable a larger size of primary shares, as the
control of management is less likely to be diluted, although the ownership base does
becomes more diverse after the IPO. I find no evidence that these firms raise more
primary shares at a2 higher market price and revise their investment plan upwards so as
to facilitate their investment decision This seems to support the semi-rational theory of
Ritter and Welch (2002). The 1dea that asymmetric information and adverse selection

problems influence on the size of primary share is not supported by the data

As firms grow more mature (older and larger), substantial firm-specific information
accumulates in the public doman, reducing information asymmetry. In particular, firms
in good financial positions and with a number of valuable re-investment opportunities,
potentially have a large amount of momitoring capital (passive monitors) available in the
market Therefore, in addition to obtaining financing for their mnvestment from the
public market, the passive monitors in the market enable the original shareholders
(active monitors) an exit route. For the secondary shares divested, adverse selection
costs matter (the shareholders of older and larger firms can divest more) Furthermore,
for firms in better financial positions and less controlled by management, the
non-manager shareholders can sell more shares through IPO These IPOs 1n which
shareholders sell out tend to time the market, by offering when market returns are
higher, because 1n a more buoyant market investors tend to assess shareholders’ exit

more optimistically

Finally, established mature firms may go public purely to sell existing shareholdings,

although this seems to be relatively rare in the UK.

Overall, I have found evidence that the UK stock market plays a positive role in
supporting the growth of UK firms UK IPOs utilise the stock market as a channel for
financing more than as a facility for shareholders to sell out, and this is an important

feature that distinguishes the UK market from continental European markets
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7 Private Information, Stock Market and the IPO Decision

A Bwvariate Sample Selection and a Treatment Effects Approach

7.1 Introduction

In chapters 5 and 6, I examined the determinants of an IPO decision 1n two separate
settings: (1) the determinants of the decision to go public against the decision to stay
private (chapter 5), (1) the determmants of the sizes of primary and secondary shares
(1ssuing primary shares is related to investment, whereas issuing secondary shares 1s
related to divestment) (chapter 6). One question is worth further investigation — why
does an IPO firm that goes public for financing purpose add secondary shares Simularly,
why does an IPO firm that goes public for divestment add primary shares? One may ask
the same question from a different angle — is the investment motive or the divestment

motive the ultimate reason that drives a firm to go public rather than to stay private?

There are two possible answers to this question. The first 1s that going public is either
related to ivestment or divestment Thus, 1t could be argued that a firm chooses to go
public ultimately for investment, and that secondary shares are added purely for
increasing the overall offer size and hence increasing liquidity of the stock in the
aftermarket. Investment-based theoretical models of the IPO decision provided an
explanation for the first half of this argument by showing that going public to raise
capital for investment is cheaper at a certain stage and in a certain market conditions
Huyghebaert and Van Hulle (2006) provided empirical evidence from Belgian IPOs for
the second half of this argument by demonstrating that the size of the secondary share is
determined by the size of the primary share and that increasing IPO funds >
significantly increases stock liquidity. On the other hand, it could also be argued that a
firm chooses to go public ultimately for divestment, and primary shares are added to
increase liquidity of aftermarket stock trading Divestment-based theoretical models of
the IPO decision suggested that complete exit 1s the ultimate goal for a firm going
public, and gradually selling out can maximise the selling shareholders’ total proceeds.

This helps to justify the first half of this argument, However, there 1s as yet no empirical

*2 IPO funds 1s measured by log of the number of IPO shares times the offer price
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evidence for this If only one of the two arguments can be true, the determinants of a
decision to go public or stay private are expected to depend on whether an IPO 1s

investment or divestment driven

The second possible answer is that going public is related to both investment and
divestment, 1 e. investment and divestment are not mutually exclusive Investment from
new public investors and divestment by existing shareholders jointly determine the
optimal value of a firm To achieve the optimal firm value, the best way 1s to go public.
Investing 1n a firm is a continuous process, although at a certain point some existing
shareholders may choose to exit from their investment and bring in other more effective
investors monitors. The reason why it 1s optimal to raise capital and/or transfer
ownership by going public at a certain stage in a certain market conditions 1s that the
stock market provides cheaper capital and promotes an optimal monitoring mechanism,

maximising firm value.

In fact my results of the 2SLS on the sizes of primary and secondary shares (1n chapter
6) suggest that the size of primary (secondary) share is not determined by the size of
secondary (primary) share This seems to support the hypothesis (i e. the second answer)
that going public is related to both investment and divestment, and that the numbers of
new shares to raise and old shares to divest are determined by the achievable optimal

firm value In this chapter, I further test this hypothesis

To find out which one of the two answers applies in the UK context, 1t 1s essential to
examine the determinants of an IPO (aganst staying private) and the determinants of
the sizes of primary and secondary shares in a simultaneous equations system To

achieve this, I employ a bivariate sample selection model.

A firm’s choice to be publicly listed or to stay private incorporates the decision about
how to structure the IPO, Therefore, the equation of the determinants of an IPO (against
staying private) may offer extra information for the equation of the determinants of the
sizes of primary and secondary shares. It 1s posstble that the extra information includes
some unobservable factor that affects the way an IPO 1s structured. By employing a
selection model, the potential problem of omitted variables (1 €. the unobservable) can
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be avoided An additional advantage of a selection model 1s that, if such an
unobservable factor does exist, 1t should reflect the impact of a firm’s private

mformation on its IPO decision

In addition, to further verify whether or not the stock market helps the IPO firms
enhance firm value, I examne the ‘treatment™ effects’ of going public. More exphcitly,
this 1s to compare the changes in performance of IPO and non-IPO firms The
performance of IPO firms after being publicly histed 1s observable, However, the
counter-factual performance of IPO firms assuming that they had not been listed cannot
be observed. Following the treatment effects approach, I use the performance of
non-IPO firms (in the same year as IPO firms) to compute the potential performance of
IPO firms presuming that they did not go public Therefore, the differences between the
performance of IPO and non-IPO firms — the treatment effects — give the average causal
effects of going public, 1 ¢. the extent to which a firm can benefit from the stock market.
A potential problem of the treatment effects approach 1s selection bias, I match non-IPO
firms (the control group) and IPO firms by similar firm size and industry characteristics,

to control for selection bias.

This chapter uses the same panel dataset as in chapter 5 The chapter 1s orgamised as
follows: section 7.2 presents the empirical econometric models, section 7 3 investigates
the determinants of a complete IPO decision, analysing the determinants of the IPO
structure while incorporating the firms’ choice of going public; section 7 4 examines the

treatment effects of going public; section 7.5 provides concluding remarks.

3 “Treatment® here refers to being pubhcly listed
128




7.2 Empirical Models
7.2.1 A Bivariate Sample Selection Model

Let y; denote the net value of going public for firm 7 at time ¢, if this 1s positive, it 1s
observed that firm ¢ chooses to go public at time 1, iey, = 154 Otherwise, 1t is
observed that 1t stays private, i e.y,; = 0. Such a choice mechamism is presented in a
selection equation

(L fy,>0
ylt_{o lfy:t SO (7.1)

Consequently, 1f the choice is IPQ, it 1s also observed that at time ¢ firm 1 1ssues pnmary
and/or secondary shares Otherwise, 1t 1s observed nothing The size of primary share is

indicated by dj,, 1nan outcome equation

di;, fy; >0
dr., = lit it 2
we={0 102 (12)
The s1ze of secondary share is indicated by d3,, mn an outcome equation
—_ dEn ‘,'f Y 1; >0
daut —{ Uy <0 (7.3)

More specifically, y;; 1s an unobserved latent variable measuring the net value of the
IPO, observed as binary outcomes Based on the discussions and results 1n chapter 5,
y,; can be determined by firm size, leverage, internal cash generation, capital
investment, ownership concentration and market conditions In addition, y,; may be
determined by some unobservable factor, such as managers’ private information about
the growth potential of the firm. Thus, the equation of the latent variable y;; is given
by

Vi =a +x, 8+ wh+ ey, (74)

** After a firm goes public, 1ts post-IPO cbservations are subsequently dropped from the sample
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Here a, arc firm effects™, x,, are a set of firm and time variant regressors; w, are a
set of year dummy variables®®, &, is the error term. Variables m x,, nclude LEV,

CAPEX, ROA, SIZE, OWCON, following equation 5 2 in section 5.3.1.

Table 7.1 Definitions of Explanatory Variables in the Selection Equation (Eq. 7.4)

Variable Theory Sign | Abbr Definition
Leverage Financial constraints + [LEV (total debt)/(total assets)
(net cash flow from capital
. . expenditure, sale of plant
i(flilfigtalrlrlen i ggl;:;;:]c;;ﬁztlramts, — [ CAPEX [ and equipment and returns
of equity instrument)/(total
assets)
Profitability | Financial constraints — [ ROA EBITDA/(total assets)
Firm size g;‘:fgglg?r’gi t ——{SIZE | In(sales)
=0 1f any single
shareholding<25%,
=0.25 1f at least one
Ownershi shareholding>25% (<50%)
concentragon Corporate governance - |OWCON =0.5 if at leags_{ one indirect
sharcholding>50%
=] if at least one direct
shareholding>50%

The above variables, except CAPEX, are also likely to influence the size of primary

share offered. Thus the cutcome equation for primary shares 1s given by

dye =6, + z:ty + W;G + vy (7 5)
Here dj,, is Primary Size for firm : at time ¢, measured by the ratio of the number of
primary shares to the number of total shares outstanding following the IPO, §, are firm

effects. Variables in z,, include LEV, ROA, SIZE, OWCON w, include year dummy

variables and v,; 1s the error term.

For the outcome equation for secondary shares, dj,, is Secondary Size for firm ; at

% The fixed effects estimator 15 inconsistent 1 short panel For random effects, ML estimation involving a bivariate
ntegral 1s suggested (Hausman and Wise, 1979), which allows correlation between @, and &, and between &, and
Vit
3 Market return 15 not significant for panel data Therefore, a set of year dummies were used to capture market
conditions
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time ¢, measured by the ratio of the number of secondary shares to the number of total
shares outstanding following the IPO. Year dummy variables are excluded Thus the

outcome equation for secondary shares 1s given by

dye = 8, + 2z, ¥ + Uyt (7 6)

As firms® deciston to go public and the decision on the sizes of primary and secondary
shares to be offered are correlated, the error term &, in equation 74 may contain
information of some uncbservable that could be correlated with the error terms v, in
equation 75 and 7.6. Ignoring such information and estimating equation 7.5 and 7.6
through OLS or GLS may give rise to an omitted variables problem. This can be

illustrated as follows, in the context of Heckman two-step estimators

For the primary share outcome equation:
E(dielye = 1) = 2,y +w,0 + poE(eplx B+ w0+, >0) (7

E(d},|ye) = 2, + w8 + poA(x,; B, w;6) (7.8)

Simularly, for the secondary share outcome equation
E(d3ly, =1 = Z::V + paE(Eztlx;tﬁ + W;B + 5> 0) (79

E(d3|¥ie) = 2,y + poA(x, B, w,6) (7.10)

Here p is the correlation between the two error terms v, and &, g? is the variance
of v,, and A(.) 1s the conditional expectation of &, given firms® choice of IPO or
staying private (E(&ly,.) =A()) The ex-ante expectation of &, should be zero
Ex-post after firm : chooses to go public or stay private, the expectation of &, is
updated. And E(&;]y,,) is the revised expectation, which 1s an updated estimate of the
firm's private information. If p # 0, OLS or GLS estimates will not consistently
estimate ¥ and 6. Such a self-selection represents an omitted variable problem. In this
case, A() can be viewed as firms’ private information about the net value (total

benefits net total costs) of going public
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Such a potential omutted variable problem is dealt with in the sample selection model
In the sample selection model, the correlated error terms v, and g, are assumed to
be jointly normally distributed, i ¢ bivartate normal®’. The equations system 7 1, 7.2,
7.4, 7.5, and the equations system 7 1, 7.3, 7.4, 76 can be estimated erther by the
Heckman two-stage technique (Heckman, 1979) or by the full information maximum
likelithood method (FIML estimates). Overall, FIML provides consistent estimates that
are more efficient than the two-stage Heckman method (Nawata, (1993, 1994)).

The models are based on panel data The observations for each firm may be correlated
over the time horizon Therefore, the standard errors need to be adjusted to take into
account the intra-firm correlation This can be done via the Huber-White estimator of
variance {Huber (1967), White (1980))

7.2.2 Treatment Effects of Going Public

I examine the consequences of going public from the perspective of the role of the stock
market. More explicitly, this involves comparing the performance of IPO firms before
and after going pubhc to the performance of a control group of non-IPO firms over the
same period I employ differences-in-differences estimators (DID) to evaluate such

treatment effects, following Blundell and MaCurdy (2000)

Let’s consider two periods in period 1, both IPO and non-IPO firms are private, in
period 2, IPO firms go public and non-IPO firms stay private I first evaluate the
treatment effects of going public without controlling for differences in performance in

period 1

For period 2, let D, equal one if firm : is publicly listed in year ¢ but equal zero
otherwise One then has a fixed effects model for y,, (the variables of the operating

performance under investigation):

Ye=6D,+u +d, +¢, (7.11)

57 Klaauw and Koning (2003} demonstrated that 1n the sample selection model, the parameter esimales are Tiot very
sensitive to the distnbutional assumptions of the error terms Even when the error terms are non-normal, the
maximum hkelthood estimates under the assumption of nermal distribution are close to the true value
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Here u, and d, are respectively the firm-specific and year-specific effects By first

differencing, u, are eliminated. Therefore,

Ayu = BADlt + (dt - dt"l) + AE,: (7.12)

Dropping the subscript ¢, D, equals one for the IPO firms and zero for the non-IPO

firms, Thus, equation 7 12 can be re-written as

Ay, =60D, +d + ¢ (7 13)

Equation 7.13 can then be consistently estimated by a pocled OLS regression of Ay,
on the binary treatment variable D, and the year dummies d Subsequently, one can

compute the predicted average value of Ay, m period 2 for both the IPO firm

subsample (AYF**") and for the non-IPO firm subsample (AF™*¢) So the

differences-in-differences estimator for period 2 (DID2) is given by
a“z‘ = pID2 = Ay%)ubllc _AJ—];rwate (7.14)
In the same way, one can also obtain the DID estimator for period 1. This gives

estimates of the differences in the performance between the IPO-firms and the non-IPO
firms 1n the pre-IPQ period (DID1)

a‘; = DID1 = A)_)fublw _ A}-ﬁprwate (715)

Therefore, the treatment effects of going public are given by-

8= @E— _ @; — ( A)‘/fubhc _ A?{mbhc ) —( Aﬁ;rtvate _ A)—Ifrwate ) (7.16)

In this way, the performance of the non-IPO firms is used as a control for that of the
IPO firms over the IPO windows Such treatment effects can reflect the gains or losses

from being a public company, the function of the stock market.

I examine treatment effects for the same set of eleven performance vanables studied in
chapter 5 section 5 4. The variables measure changes 1n firm size, leverage, internal
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cash generation, investment-related cash flow and current assets, growth rate and firm

value

Table 7.2 Definitions of Performance Variables

Performance Variable Abbr Definition
. SIZE In{sales)
F
i size TA In(total assets)
Leverage LEV (total debt)/(total assets)

Profitability ROA EBITDA/(total assets)

Cani (net cash flow from capital expenditure,
apital !
CAPEX | sale of plant and equipment and returns
Investment-related | 1nvestment o
of equity instrument)/(total assets)
cash flow :
Acquisition ACQ (net cash flow from acquisition and
intensity disposal)/(total assets)
Investment-related Irévex;t?ry INVEN | (stock and work 1n progress)/(total assets)
current assets l?:n dm CASH (cash and cash equivalent)/(total assets)
Grfs);ﬁlsl ) GSIZE (sales-sales, | )/sales, |
Growth rate Growihin
total assets GTA (totalassets,-totalassets,_; )/totalassets;.
Net worth of firms NWTH | In(shareholders’ funds)

7.3 Determinants of the IPQO Decision

Tables 7.3 and 7.4 respectively present the results of the bivanate sample selection

models for the size of primary share and the size of secondary share, while controlling

for the firms’ choice of going public

For the independent IPQs, more financially constrained smaller firms issue more

primary shares (Table 7.3), as indicated by the negatively signed SIZE and ROA, and

the positively signed LEV in the outcome equation LEV 1s statistically sigmficant,

suggesting the existence of an optimal capital structure, Although the independent IPO

firms may not be necessanly more highly levered than the independent private firms (as

suggested by the selection equation), the weaker internal cash generating ability of

these firms indicates the needs to raise relatively larger amounts of new equity capital to
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avoid potential debt overhang problems and to fund growth

Higher ownership dispersion increases the amount of new public equity raised. In
chapter 6, I also found that higher managerial ownership is correlated with larger size of
primary shares. This combined evidence suggests that m the UK, firms with more
dispersed ownership prefer public equity, so as to take advantage of the monitoring
function of the stock market. At the same time, controlling management also tends to
avoid dilution of their controlling status, although in the presence of financial
difficulties they may have to surrender part of their ownership to outside public

investors 1n exchange for capital to fund growth.

In addition, the size of primary share increases during a bull market. Therefore, it
appears that taking into account of underpricing costs, firms tend to exploit windows of

opportunity 1n a buoyant market.

Importantly, the correlation (p) between v, and g, 1s as high as 0.9795, and a Wald
test of the hypothesis that p =0 1s rejected This suggests that estimating the
‘stand-alone’ equation of the size of primary share will produce inconsistent estimates

A(.) 1s positive A reflects the firms’ private information about going public. Therefore,
it seems that raising fresh public equity capital 1s related to positive information
possessed privately by the firm, e g private information about growth potential. The

higher the growth potential, the greater amount of public equity 1s raised.

At the same time (Table 7 4), larger firms include larger size of secondary shares (1.e.
smaller firms sell less existing shareholdings), confirming that adverse selection costs
matter for firms whose original shareholders plan an exit — larger (more mature) firms
have fewer uncertainties and hence lower adverse selection costs. In the secondary
share equation, LEV and ROA show opposite signs to those in the primary share

equation, although these variables are not statistically significant

Independent firms with more dispersed ownership sell larger size of secondary share,
reflecting their preference to bring in the monitoring capital 1n the market (to alleviate

manager-shareholder conflicts) On the other hand, independent firms with more
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concentrated ownership sell smaller size of secondary share, suggesting that controlling
shareholders wish to retain control undiluted A(.) is negative, although the hypothesis

that p = 0 cannot be rejected

The selection equation of primary share and the one of secondary share show similar
results both qualitatively and quantitatively. This confirms the hypothests that the
investment and divestment motives are not mutually exclusive and are both correlated

with the net value of going public

The combined results of the primary share and the secondary share equations for
independent firms imply that raising fresh capital to support growth 1s the dominant
reason for these firms to go public in the UK. The stronger the growth potential, the
more new shares are created. For larger firms, existing shareholders may also use the
market device to cash in their shareholdings, transferring wealth and ownership

between new and existing shareholders

I now turn to the results for the carve-outs. The hypothesis that p = 0 1s rejected for
both primary share and secondary share equations. A( ) is positive mn the primary
share equation but negative in the secondary share equation These suggest that for
carve-outs raising fresh capital is related to positive private information whereas selling
old shares 1s related to negative private information If the firms’ private information
indicates a higher growth potential by being public, less old shares are divested and
more new shares are created by the subsidiaries In particular, 1t 1s shown that
carve-outs with more concentrated ownership sell more secondary shares (whereas the
opposite 1s true for independent IPOs) These results, combined with the results of the

choice on a carve-out, suggest that exit motive 1s the dominant reason for a carve-out

Subsidiaries commonly have concentrated ownership and control structures, where
parent companies are the ultimate controllers. A parent company might want to divest a
hghly indebted and less controlled subsidiary, and one way of carrying out such
corporate restructuring is IPO A direct sale can maximise proceeds from selling the
control rights but, for a subsidiary less controlled by its parent, selling out via IPO can
maximise total proceeds for the parent firm. This is a two-stage selling process, because
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improved monitoring of management can help to increase firm value of the carve-out in
the after-market and hence improve revenue from second stage sales (Zingales, 1995)
Thus, for a subsidiary in a better shape financially (larger size, lower leverage) and
comparatively morc controlled by its parent firm, larger size of secondary shares can be
sold in the first stage (because lower adverse selection costs and less dilution on the
control of the parent are associated with the sale in the IPO) In addition, with hagher
growth potential (private information indicated by A), more fresh capital can be raised,

while fewer old shares are divested n the first stage (i e. the IPO)

Overall, the results are consistent with the earher conclusion in chapter 5 and 6. In
particular, 1t is confirmed that the investment and divestment motives are not
necessarily mutually exclusive and can be explained in a unified framework. IPO firms
appear to possess private information about the value of being publicly listed. If a firm
has a higher growth prospect, more public equity will be raised to finance the growth to
increase firm value. If a firm has a lower growth prospect, fewer funds are raised while
some existing shareholders may transfer ownership to public investors — market
information may evaluate the firm more optimistically and market monitoring may

improve firm value
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Table 7.3 Determinants of Primary Size (Selection Model FIML Estimates)

Variables All Sample IPOs Independent IPOs Carve-Outs
The Outcome Equation
Intercept -0 1120 -0 1030 0 6788***
{0 0721) {0 0768) 01715
LEV 0 0818**x* 0 0807** 00680
(0 0158) (0 0241) (0 0551)
ROA -0 0485 # -0 0481
{0 0281) (0.0298)
SIZE -0 0372%%+ -0 0323 %+ -0 0277
(0 0049) (0 0050) (0 0204)
OWCON -0 4191 %%+ <) 2558%** -0 9809
(0 0598) (0 0581) (0 6867)
Year 1998 0 1487** 00716
(0 0491) (0 0474)
Year 1999 0.1475%» 01104*
(0 0503) (0 0498)
Year 2000 0.1477%* 0 0991*
(0 0483) (00477
Year 2002 00438 0 0600
(0 0675) (0 0637)
Year 2003 -0.1831* -0 2321 %
(0 0901) (0 0894)
The Selection Equation
Intercept -0 8162**+ -1 0910*** 15157
(0.1254) (01373) (11019)
LEV 00676 # 00515 01059
(0 0383) {(00718) (0 0649)
CAPEX -0 5346%** -0 9472%** 01263
(0.1392) (0.1878) (0 9760)
ROA -0 1766* -0 2315%*
(0 0692) (0 0817)
SIZE -0 0829*** -0 G770%** -0 0440
{0 0098) (0 0098) (0 0451)
OWCON -1 2170%%* -0 8628%** -4 (0533%**
(0 0888) (0 0987) {0 4280)
Year 1998 0 6280%** 0 5376%** 05106
(0.1119) (0.1279) {1 9499)
Year 1999 (0 4871 %%+ 0 5257%** 00129
(0 1158) (0 1274) (09750)
Year 2000 0 5667**+ 0 5323+ 0 5044
(0.1119) (0.1239) {1 4805)
Year 2002 -0 0926 00385 =7 2208% ¥
(0 1525) (0 1575) (12391)
Year 2003 -0.4709* -0 5657** -1 2969
{0.1986) (0.2163) (3 1929)
Number of Observations 0487 5840 3647
Censored Observations 9304 5697 3607
Uncensored Observations 183 143 40
Diagnostics
Wald test all coefficients=0 (Chi-sq) 107 37Hk* 58 G Hk* 52 24*+*
Log pseudo-likelihood -605 5236 -458 0255 -88 6612
Wald test- independent eqs (p=0) 36 48%** 17 43%%* 13.20**
p 0 9895 09795 09807
A 03658 03121 02651
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Noftes for Table 7.3:

The effects of the variables listed above on the decision to go public are estimated by a bivariate sample
1 ify: >0
0 ify, <@’

whete ¥ = a, +x,.8 + w6 + e , di = 8 + z,¥ + w0 + v, The dependent

selection model 1) the selection equation y,, ={

{dfu: tfye >0
- if y:t <0’
variable 1n the selection equation equals 1 1f firm 7 1s histed 1n year ¢, otherwise it equals 0 The dependent
vanable 1n the outcome equation (Primary Size) equals d}; 1if firm 7 1s histed 1n year ¢, otherwise nothing
15 observed The obscrvations for IPQ firms n the post-IPO period are dropped from the sample The
observations for private firms are restricted to the period 1996-2003 Primary Size 15 the ratio of the
number of primary shares to the number of total shares outstanding following the IPG The estimation
method 15 FIML (full information maximum likelihood) The standard errors are corrected for
heteroskedasticity and clustering in firms (1e allowing for intra-firm correlation) Robust standard errors
are reported mn parentheses The selection model 1s estimated separately using the entire sample,
independent firms only, and British ulttmate holding firms only LEV 1s total debt over total assets
CAPEX 1s the net cash flow from capital expenditure, sale of plant and equipment and returns (including
sale) of equity instrument over total assets ROA 1s EBITDA (earnings before mterest, taxes, depreciation
and amortization) over total assets SIZE 1s the log value of turnover, which 1s used as the main measure
of firm size OWCON 1s an indicator variable 1t equals 0 if none of the shareholders has more than 25%
shareholdings, equals 025 if one or more shareholders have more than 25% but less than 50%
sharcholdings, equals 0 5 1f one shareholder has a total of more than 50% shareholdmgs (1e ndirectly
holds more than 30% ownership), and equals 1 1f one sharcholder has a direct ownership of over 50%
Year 1998, Year 1999, Year 2000, Year 2002 and Year 2003 are year dummues, the year dummy Year
2001 15 dropped # p<0 1, * p<0 05, ** p<0Q 01, *** p<0 001

2} the outcome equation dy, =
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Table 7.4 Determinants of Secondary Size (Selection Model FIML Estimates)

Vanables All Sample IPOs Independent IPOs Carve-Outs
The Outcome Equation
Intercept 0 0063 00072 -0 1827**+
(0 0210} (0 0201) (00510)
LEV -0 0055 -0 0017 -00309#
(0 0056) (0 0053) 0 0167)
ROA 0 0069 0 0090
(0 0057) {0 0060)
SIZE 0 Q169 *** 0 0124%*x* 0 0303***
(0 0028) (0 6025) (0 0066)
OWCON -0 0191 -0.0451* (0 2567*
{0 0235) {0 0220) (0 0930)
The Selection Equation
Intercept -0 8507*** -1 1717%%* 1 0967%*
(0.1281) (0,1433) {0 3533)
LEV 00591 00308 0 1083*
(0 0414) (0 0858) (0 0540)
CAPEX -0 6986** -1 5730%** -0 1751
(0.2534) (0 2683) {0 2220)
ROA -0 1972%* -0 2379%%
(0 0716) (0 0856)
SIZE -0 0834 ** - 0769%** 00422
(0 0100) (0 0102) (0 0443)
OWCON -1 2119%** -0 85134+ -4 1023%**
(0 0886) (0 0993) (0 4073)
Year 1998 0 6857%** 0 5686%** 1 1511**
{0 1127) (01319 (0 3442)
Year 1999 0 5072%** 0 5581%*+* 03316
(0 1152) (0 1296) (03743)
Year 2000 0 5688*** 0 5494%%% 08101*
(0 1133) (0 1267) (0 4029)
Year 2002 -0 0668 -0 0059 -6 6493 %%
(0.1513) (0 1601) {0 3376)
Year 2003 -0 4683* -0 5473* (00344
(0.1927) {02259 (04168)
Number of Observations 9487 5840 3647
Censored Observations 9304 5697 3607
Uncensored Observations 183 143 40
Diagnostics
Wald test all coefficients=0 (Chi-sq) 45 39*** 27 S2n 22 94+ *+
Log pseudo-likehhood -499 3004 -364 9288 -68 1360
Wald test. independent egs (p=0) 184 022 617*
p -0 3301 -0 1150 -0 7929
A -0 0269 -0 0083 -0 0947
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Notes for Table 7.4;

The effects of the variables histed above on the decision to go public are estimated by a bivariate sample
1 fy;>0
0 ify, =0

where ¥, =a, +x,8+w@+e, , d}, =6 +z,y+w,0+v, The dependent

selection model 1) the selection equation 1y, ={

{dizr fye>0
~ fyr=0’
vanable in the selection equation equals 1 1f firm 715 listed 1n year ¢, otherwise 1t equals 0 The dependent
variable 1n the outcome equation (Secondary Size) equals dj, 1f firm 1 15 listed m year ¢, otherwise
nothing 1s observed The observations for IPO firms in post-1PO period are dropped from the sample
The observations for private firms are restricted to the pertod 1996-2003 Secondary Size 1s the ratio of
the number of secondary shares to the number of total shares outstanding following the JPO The
estimation method 1s FIML (full information maxamum hkelihood) Standard errors are corrected for
heteroskedasticity and clustering in firms (1¢ allowing for intra-firm correlation) Robust standard errors
are reported In parentheses The selection model 1s estimated separately using the entire sample, only the
independent firms, and using only the British ultimate holding firms LEV 1s total debt over total assets
CAPEX 15 the net cash flow from capital expenditure, sale of plant and equipment and returns (including
sale) of equity mstrument over total assets ROA 15 EBITDA (earnings before interest, taxes, depreciation
and amortization) over total assets SIZE 1s the log value of turnover, which 1s used as the main measure
of firm size OWCON 1s an indicator variable 1t equals 0 1f none of the shareholders has more than 25%
shareholdings, equals 025 if one or more shareholders have more than 23% but less than 50%
sharcholdings, equals 0 5 1f one shareholder has a total of more than 50% shareholdings (1 e indirectly
holds more than 50% ownership), and equals 1 if one shareholder has a direct ownership of over 50%
Year 1998, Year 1999, Year 2000, Year 2002 and Year 2003 are year dummues, the year dummy Year
2001 1s dropped # p<0 1, * p<0 03, ** p<0 01, *** p<0 001

2) the outcome equation d,, =

7.4 Consequences of the IPO Decision

The treatment effects estimated by the differences-in-differences estimators (DID) are
presented in Table 7.5 (for the entire sample IPOs), Table 7 6 (for the independent IPOs)
and Table 7.7 (for the carve-out subsample)} Controlling for the performance of private
firms, it can been seen that the performance of IPO firms actually declined after IPO —
firm size (total assets, sales), profitability (return on assets), growth rate (in total assets
and 1n sales) and net worth all decreased, as indicated by DID in the last column n the
three tables. Therefore, although firms show sigmificant growth and increase their firm
value after IPO compared to themselves in the pre-IPO period (results in chapter 3),
such growth actually does not beat their performance before the IPOs when I used the
performance of the private firms as a control The market timing theory argues that the
stock market has a function of revealing information about firms’ value and that 1t is
optimal for firms to go public at the peak of their growth when their market valuation
reaches a maximum. These results perhaps provide evidence for the market timing

theory

141




The decreases in growth rate and net worth seem to be lower for the carve-outs (Table
7.7) than for the independent IPOs (Table 7 6). A possible reason might be that the
carve-outs have benefited from the improved publicity and the reputation capital of their

parent firms.

However, one may argue that with an assumption that the stock market helps the IPO
firms to enhance firm value, a positive treatment effect on firms’ net worth would be
expected. It 1s possible that the results estimated by the treatment effects approach suffer
an omitted variable bias At this stage, only firm size and industry characteristics are
controlled for the IPO firms and the non-IPO firms However there are uncontrolled
observed and unobserved differences between the two groups. A treatment effects with
sample selection approach might provide more accurate results. In this aspect, further

research 1s required
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Table 7.5 Treatment Effects of the IPO Decision for the Entire Sample IPOs (Differences-in-Differences Estimates)

Wald test all Wald test all
Variables Theta coefficients=0  DID2 Obs  Firms Theta coefficients=0 DID1 Obs  Firms DID
Prob>Chi-sq Prob>Chi-sq
For the Post-IPO Period For the Pre-IPQO Period

SIZE 0 3585%** 0 0000 0 3837 14602 2495 (0 5785%%* 0 0000 07153 6978 2074 03316
(0 0357) 0 1271)

TA 0 23074+ 0 0000 02300 14602 2495 02662*** 00000 03289 6978 2074 -0 0950
(00190) (0 0527)

LEV -0 0096 0 0000 00017 14602 2495 00183 02443 00377 6978 2074 -0 0360
(0 0103) (0 0251)

ROA -00131* 0 0000 -0 0053 14602 2495 00138 0 0091 00568 6978 2074 -0 0622
(0 0067) (0 0454)

CAPEX 0 0087 0 0000 00123 14602 2495 00097 00258 00086 6978 2074 00037
(0 0066) (0 0100)

ACQ 00124 00241 00184 14602 2495 00149 04370 00387 6978 2074 -0 0203
(0 0096) (00104)

INVEN -0 0022 0 0000 00012 14602 2495 00027 0 1865 00027 6978 2074 -0 0039
(0 0017) (0 0042)

CASH 00032 00010 00050 14602 2495 -00130 0 4869 00015 6978 2074 0 0065
{0 0041) (00125)

GSIZE -0 0517* 0 0000 00505 14602 2495 04330* 0 0000 05229 6978 2074 05734
(0 0261) (0 1417)

GTA -0 0389 0 0000 00605 14602 2495 0 5066%** 0 0000 06156 6978 2074 -0 6760
(0 0259) (0 1120)

NWTH 0 3701%** 00000 03717 14602 2495 021694 00060 0 4078 6978 2074 -0 0360
(00421) (01317)

The ‘treatment effects’ of the decision to go public on the variables histed above are estimated by differences-in-differences estimators Ay, = 04D, + (d; — d;—;) + Ag, D, 15 a dummy
that equals 1 1f a firm 7 15 publicly listed in year ¢ d, is the year dummy DID2 = AFF**"* — AFP™* for the post-IPO period (including the IPO year), DID1 = AFP™™" — AFP™™™* for

the pre-IPO period, DID=DID2-DIDI, giving the ‘treatment effects” (the effects of going public) I use the performance of non-IPO firms as a control for the performance of IPO firms

Standard errors are adjusted for clustering on firms Semi-robust standard errors are reported in parentheses The ‘treatment effects’ are estimated usmng the entire sample SIZE 1s the log value

of turnover, which 15 used as the main measure of firm size TA 15 the log value of total assets LEV 15 total debt over total assets ROA 1s EBITDA (earnings before interest, taxes, depreciation

and amortization) over total assets CAPEX 1s the net cash flow from caputal expenditure, sale of plant and equipment and returns (including sale) of equity instrument over total assets ACQ 1s

the net cash flow from acquisition and disposal over total assets INVEN s stock and work in progress over total assets CASH 1s cash and cash equivalent over total assets GSIZE 1s the rate of

growth of turnover GTA 1s the rate of growth of total assets NWTH 15 the log value of sharcholders’ funds, values below zero are truncated at zero # p<0 1, * p<0 05, ** p<0 01, *** p<0 001
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Table 7.6 Treatment Effects of the IPO Decision for the Independent IPO Subsample (Differences-in-Differences Estimates)

Wald test all

Wald test all

Vartables Theta coefficients=0 DID2 Obs Firms Theta coefficients=0 DID1 Obs  Firms DID
Prob>Chi-sq Prob>Chi-sq
For the Post-IPO Perod For the Pre-IPO Period

SIZE 0 2403%*+ 0 0000 02427 3819 1371 0 4932%*+ 0 0000 0 6594 4458 1208 -0 4167
(0 0307) (0 1365)

TA 0 2259%%* 0 0000 02199 8819 1371 0 2975%%* 0 0000 03665 4458 1208 -0 1465
(0 0190) (0 0627)

LEV -0 0080 00053 -0 0004 8819 1371 00240 07328 00475 4458 1208 -0 0480
(00105 (0 0302)

ROA -0 0087 00002 00029 B819 1371 00103 0 0648 0 0655 4458 1208 -0 0626
(0 0086) (0 0554)

CAPEX 00103 01199 00134 8819 1371 00108 00010 00130 4458 1208 0 0004
(0 0072) (0 0118)

ACQ 0 0088 00429 00163 8819 1371 00128 0 0676 00413 4458 1208 -0 0250
(0 0091) (00112)

INVEN -0 0055%* 00436 -00045  BB19 1371 00027 03385 00031 4458 1208 -0 0076
(0 0020) (0 0051)

CASH 0 0053 00276 00073 8819 1371 -00118 0 7864 00022 4458 1208 0 0050
(0 0059) (0 0150)

GSIZE -0 0384 0 0004 00472 8819 1371 0 4983*+ 00052 06113 4458 1208 -0 6585
(0 0267) 0 1770)

GTA -0 0484# 0 0000 -00708 8819 1371 0 5976*** 0 0000 07242 4458 1208 -0 7950
(0 0261) (0 1412)

NWTH 0 4045%# 0 0000 04028 8819 1371 0 3409* 0 0004 05554 4458 1208 -0 1526
(0 0418) (0 1502)

The ‘treatment effects’ of the decision 1o go public on the vanables listed above are estimated by differences-in-differences esimators Ay, = 0AD,, + (d, — d;_;) + Ag,, D, 15 2 dummy

that equals 1 1f a firm 4 15 publicly hsted mn year ¢ d, s the year dummy DIDZ = A

—public
Yz

- Ay;_’""“"’ for the post-IPO period (1ncluding the IPO year), DID1 = A5 ublie _ AFTTE for

the pre-1PO period, DID=DID2-DIDI, giving the ‘treatment effects’ (the effects of going public) 1 use the performance of non-IPO firms as a control for the performance of IPO firms
Standard errors are adjusted for clustering on firms Semi-robust standard errors are reported in parentheses The ‘treatment effects’ are estimated using the mdependent IPO subsample SIZE 1s
the log value of tumover TA 15 the log value of total assets LEV 1s total debt over total assets ROA 1s EBITDA (eamings before interest, taxes, depreciation and amertization) over total assets
CAPEX 15 the net cash flow from capital expenditure, sale of plant and equipment and returns (including sale) of equity instrument over total assets ACQ 1s the net cash flow from acquisition
and disposal over total assets INVEN 1s stock and work in progress over total assets CASH 15 cash and cash equivalent over total assets GSIZE 1s the rate of growth of turnover GTA 1s the
rate of growth of total assets N'WTH 1s the log value of sharcholders' funds, and values below zero are truncated at zero # p<0 1, * p<0 05, ¥* p<0 01, *** p<0 001
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Table 7.7 Treatment Effects of the IPO Decision for the Carve-out Subsample (Differences-in-Differences Estimates)

Wald test all Wald test all
Variables Theta coefficients=0)  DID2 Obs  Firms Theta coefficients=0 DIDI Obs Firms DID
Prob>Chi-sq Prob>Chi-sg
For the Post-IPO Period For the Pre-IPO Period

SIZE 0 2653* 0 0000 0 4942 5783 1124 1 0091** 0 0000 10100 2520 866 05157
(0 1246) (03574)

TA 0 1593%+ 0 0000 02140 5783 1124 0 1811* 0 0000 02499 2520 868 -0 0358
(0 0546) (0 0883)

LEV -0 0118 0 0000 00304 5783 1124 -0 0102 01553 00425 2520 866 00121
(0 0371) (00384

ROA -0 0370** 00012 00502 5783 1124 00289 00108 00487 2520 866 -0 0989
(00127 (0 0647)

CAPEX -0 0013 0 0000 00051 5783 1124 00033 00470 0 0001 2520 866 00049
(0 0081) (00139)

ACQ 00327 0 0001 00235 5783 1124 00500 02110 00414 2520 866 00179
(0 0296) {0 0305)

INVEN 0 0045%* 0 0000 00019 5783 1124 0 0038 07889 00053 2520 866 -0 0034
(0 0021) (0 0060)

CASH -0 0005 0 0003 00029 5783 1124 00139 0 4879 00041 2520 866 0 0070
(0 0055) (00194

GSIZE -0 0629%* 0 0000 00171 5783 1124 0 2445% 0 0000 02712 2520 866 02542
(0 0239) (0 1159)

GTA -0 0450 0 0000 00107 5783 1124 0 1924* 0 0000 03209 2520 866 -03102
(0 0277) (0 0881)

NWTH 023554 0 0002 00803 5783 1124 -0 1621 03088 00879 2520 866 -0 0075
(0 1333) {02345

The “treatment effects’ of the decision to go public on the vanables listed above are estimated by differences-in-differences estimators Ay, = 8AD, + (d, — d,_,) + Ag,, D, 1s 2 dummy
that cquals 1 1f a firm ¢ 1s publicly listed n year t d; 1s the year dummy DID2 = AFP*™™ — AFE™  for the post-IPO period (including the IPQ year), DID1 = AP“24e — AgPrvete for
the pre-1PO penied, DID=DID2-DID1, giving the ‘treatment effects’ (the effects of going public) I use the performance of non-IPO firms as a control for the performance of PO firms
Standard errors are adjusted for clustering on firms Semi-robust standard errors are reported in parentheses The ‘treatment effects” are estimated using the carve-out subsample SIZE 15 the log
value of turnover TA 1s the log value of total assets LEV 1s total debt over total assets ROA 1s EBITDA (earnings before interest, taxes, depreciation and amortization) over total assets
CAPEX 15 the net cash flow from capital expenditure, sale of plant and equipment and returns (including sale) of equity instrument over total assets ACQ 1s the net cash flow from acquisition
and disposa! over total assets INVEN 1s stock and work 1n progress over total assets CASH 1s cash and cash equivalent over total assets GSIZE 1s the rate of growth of tumover GTA 15 the
rate of growth of total assets NWTH 15 the log value of shareholders’ funds, and values below zero are truncated at zero # p<0 1, * p<0 05, ** p<0 01, *** p<0 001
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7.5 Concluding Remarks

In this chapter, I have used panel data of 183 UK IPO firms and 2315 UK private firms
over twelve years from 1996 to 2007, to investigate the determinants of the choice to go
public and the determinants of structuring an IPO m a unified framework. Bivanate
sample selection models are used, which has allowed me to examine a complete IPO
deciston while controlling for omitted variable problems (and examining the impact of
an IPO firm’s private information). I have also compared the performance of IPO firms
between pre- and post- IPO periods by investigating the treatment effects of going

public

It 15 confirmed that the sizes of primary and secondary shares are jointly determined.
IPO firms appear to possess private information about the value of being publicly listed.
If the private information indicates a higher growth prospect by going public, more
public equity will be raised to finance the growth to increase firm value while less
shares being divested This is different from Huyghebaert and Van Hulle (2006), which
argued that the size of secondary shares 1s determined by the size of primary shares and
that the purpose to add secondary shares is to increase aftermarket liquudity for the

stock

Earher results about IPO motives and timing in chapter 5 and 6 are further confirmed.
For the UK sample, the IPOs of independent firms are mainly driven by financing needs,
due to their limited ability to generate internal cash They also seem to take advantage
of windows of opportunity 1 bull markets to raise more equity capital Larger
independent firms are able to include secondary shares 1n their IPOs and to enable their
onginal shareholders (most likely the non-director shareholders) to divest their
shareholdings, as there is less adverse selection cost associated with the divestment for

them. However, this 1s not the dominant reason for these independent IPOs.

In contrast, the IPO decision of subsidiaries ts mainly driven by corporate restructuring
and divestment Parent firms tend to divest highly indebted and less controlled
subsidiaries via IPO The lower the value of their private information about growth
potential, the more the shares divested and the fewer the new shares raised in the IPOs
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In this way, improved cash flows after the IPOs (from mvestment and improved
monttoring of management) and increased firm value of the subsidiaries generate

maxitmum total proceeds from a two-stage selling process

Smaller firms tend to go public purely to raise new capital Firms whose existing
shareholders sell out in IPOs tend to offer 1n rising markets while avoiding hot issue

markets, so as to maximise the total proceeds from the two-stage selling process

The results of the treatment effects approach seem to suggest that firms time their IPOs
at the peak of their growth. This seems to provide supportive evidence for the market
timing theory However, 1t will be necessary to check the robustness of these results. A

treatment effects with sample selection approach is suggested for future research.
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8 Structuring the IPO, Ownership and Control and the IPO Underpricing
An Event Study of the IPOs in the UK

8.1 Introduction

Underpricing of IPOs 1s a well documented phenomenon 1n almost every stock market
it is widely observed that the offer price tends to be well below the first day’s trading
price. Numerous theoretical models and empirical researches have been developed to

explain this anomaly, which appears to violate the efficient markets hypothesis.

On the theoretical front, Jenkinson and Ljungqvist (2001), Rutter and Welch and
Ljunggvist (2006) reviewed various theorctical explanations and concluded that

% are not necessarily mutually exclusive, there is no single

although the various theories’
one that can completely resolve the underpricing anomaly. Empirically, different
theories find supporting evidence in different markets. However, depending on the
examined market and the chosen sample period, the empirical results vary. For example,
supportive evidence has been found for the winner’s curse hypothesis (an information
based model) for the US (Barry and Jennings, 1993), Latin America (Aggarwal, Leal
and Hernandez, 1993) and Taiwan (Huang, 1999), but the hypothesis was rejected in

Singapore (Lim, 1999)

Given the complexity of the underpricing anomaly, and its vital role in the development
of the IPO market, research in this area 1s likely to continue to receive great interest. In
particular, the question as to what accounts for variation in the extent of underpricing

over time and across countnes is both critical and unresolved

In this chapter, I empirically examine underpricing 1n the sample of 183 UK IPOs (used
in chapter 5 and 7) for the recent years 1998-2003. Earlier work on UK IPOs found that
the winner’s curse hypothests can only partly explain the degree of underpricing of UK

IPOs (Levis, 1993) Therefore, it is necessary to test other underpricing hypotheses. In

8 The theories of IPO underpricing are generally divided into four groups information based models, the
mstitutional explanations, the ownership and control models and the behavioural explanations
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addition, Levis’s study was based on early years (1980-1988) when ‘offer for sale’ (a
fixed pricing method) was the preferred IPO method. However, since the late 90s,
‘placing’ (a bookbuilding pricing method) has become the predominant IPO method. In
the current bookbuilding process, the underwnter plays an important role in IPO
allocatton as intermediary. Consequently, the old winner’s curse problem between
issuers and investors that arises from pro-rata allocation rules (Rock, 1986) may no
longer apply Moreover, since the establishment of AIM in 1995, many smaller and
growth companies have been encouraged to join the stock market. The different risk
profile of these new issuers may also have affected IPO underpricing in the UK
Changes 1n the IPO subscription and allocation method, together with these different
market participants, make 1t necessary to re-examine UK IPO underpricing for the

recent period

In another interesting example (although also based on an early sample period
1986-1989), Brennan and Franks (1997) suggested that the underpricing of UK IPOs is
used as a mean to induce oversubscription and avoid outside block shareholders, so as
to retain effective control by managers However, critics argued that protecting private
benefits of control may not be the only reason why dispersed outside ownership 1s
favoured — underpncing may also be used to encourage monitoring and minmmise
agency costs (Stoughton and Zechner, 1998). Hence, explanations based on an

ownership and control hypothesis also need to be justified in the UK context.

In this chapter, I test a relatively new underpricing theory — Entrepreneurial Wealth
Losses theory (Habib and Ljunggvist, 2001) 1n conjunction with Ownership and Control
explanations There are several reasons why I focus on these two theories First, the
entrepreneurial wealth losses model takes into consideration the role of underwnters
and is also applicable in a bookbuilding environment, thereby better reflecting the
current fashion of the IPO market. Second, this model embraces the reasons why a firm
goes public — whether to sell old shares or to raise new money — and links this to JPO
underpricing Although it is not complete, the various IPO scenarios are reasonablely
incorporated 1n this model, allowing 1t to be distingwshed from other asymmetnc
information models. Third, this model emphasises that the degree of underpricing 1s

affected by insider selling and the dilution of the original shareholdings caused by the
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creation of new shares. This provides a link to the ownership and control theories and
makes it possible to test these and the entrepreneurial wealth losses theory at the same
time Fourth, ownership and structure is a very important consideration when a firm
makes decision to go public, with evidence in the previous chapters also showing that
primary and secondary share offerings are differentially affected As this i1ssue directly
affects entreprencurial wealth losses in IPOs, integrating the ownership and control
models and the entreprencurial wealth losses model should provide a more complete
view of IPO underpricing. At last but not least, recent developments in law and
corporate finance have found that ownership and control structure 1s strongly influenced
by legal systems and institutional features. Therefore, understanding the relationship
between ownership and control structure, IPO structure and IPO underpricing may in
part help to explain the cross-country differences in IPO underpricing 1n an institutional
framework. In short, focusing on these two theories should help to link together
underpricing and the motivation for going public, extending the understanding of IPO

underpricing and offering 2 more fundamental explanation.

The wvariables I test, apart from ownership and control structure, include the IPO
structure, which is for the first time embraced and emphasised in an empirical study of
IPO underpricing The IPO structure directly reveals information about the motivation
for going public and also serves as an ideal testable variable for the entreprencural

wealth losses model

A different methodology — event study — 1s adopted in this chapter Event study has the
advantage in an underpricing study, of showing how stock prices react in the move from
primary to secondary markets and how new stocks perform 1n the secondary market
after flotation, reflecting valuable information However various problems arise from
applying the event study procedure to the study of IPO underpricing These are
discussed and carefully controlled. Two sets of event-estimation windows are tested.
Abnormal returns are calculated using both a market-adjusted approach and the market
model. For the parameters of the market model, I perform both OLS and SUR
regressions to control for the correlations of the error terms across IPOs. Testing for

statistical significance of ARs and CAARs 15 based on both Patell and Boehmer tests.
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Using the event study methodology, I examine the underpricing and short-run
performance of UK IPOs and make a comparison between firms with different control
and IPO structures. This is followed by cross-sectional regressions to test the
relationship between underpricing and IPO structure, and ownership and control

structure, while controlling for market conditions

The rest of the chapter 1s organised as follows sectton 8.2 discusses the theoretical
background and generates testable implications; section 8 3 introduces the methodology;

section 8 4 analyses results and section 8.5 concludes.

8.2 Entrepreneurial Wealth Losses, Ownership and Control, and Underpricing

8.2.1 IPO Structure, Entrepreneurial Wealth Losses and Underpricing

Going public 1s costly because of market imperfections Information friction among
IPO participants such as issuers, investors and investment banks gives rise to
underpricing costs, which are used to compensate the less informed party in order to

promote IPO success.

Rock (1986)’s winner’s curse model 15 one of the best known asymmetnic information
models for explaming the underpricing puzzle In Rock’s model, the presence of better
informed nvestors gives rise to adverse selection problem. Issuers have to underprice

their IPOs to induce less informed investors to participate.

Habib and Ljunggvist (2001) introduced the role of promotion costs and extended
Rock’s model to recognise that the proportions of better informed and less informed
investors are determined by the issuer They argue that issuers can reduce underpricing
costs by promoting the IPOs so as to reduce information asymmetries, € g hiring
reputable underwriters and auditors to attract a greater number of uninformed investors
However, such promotion is costly and, like underpricing costs, 1t causes
entreprencurial wealth losses Hence, promotion costs and underpricing costs are

substitutes, and the trade-off between the two 1s determined by the minimisation of
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entrepreneurial wealth losses.

In an IPO, the issuer either offers new shares (i e, primary shares) or/and sells existing
shares (i.e. secondary shares). The larger the number of primary shares offered, the
higher the promotion costs incurred in attracting larger numbers of less informed
investors. This would also be true for offering secondary shares As the promotion costs
increase, underpricing costs would decrease. Therefore, the larger the number of
primary shares (or secondary shares) offered, the lower the underpricing costs. Between
primary share offerings and secondary share offerings, the 1ssuers’ wealth suffers more
from underpricing for the latter group, creating a net benefit of reduced underpricing

costs for secondary share offerings (reduced wealth losses).

Therefore, 1n equilibrium, wealth losses are invarnant to promotion costs, but instead are
determined by uncertainty and by the number of primary and secondary shares offered
The extent to which the issuers would want to reduce underpricing costs through
promotion depends on the type of shares offered Hence, a key implication that can be
drawn from this entrepreneurial wealth losses model is that msider selling 1s related to
lower underpricing in general:

Hypothesis 1 Primary share offerings are more underpriced than offerings that

include secondary shares

The entrepreneurial wealth losses model makes a very interesting point not only is
minimisation of the wealth losses of the issuer (the entrepreneur) vital to the 1ssuing
firm but also such wealth losses to the 1ssuer are affected differently by flotations that
include the sale of existing shares and those that do not. This 1s not hard to understand
intuitively, the selling shareholders would want to maximise the selhing price and would
favour as low as possible underpricing. On the other hand, to reduce the promotion
costs borne by themselves (so that their own wealth losses can be mimimised) they can
choose to sell thewr shares 1n an IPO at a later stage of the firm’s growth, when
information costs (promotion costs) are reduced By contrast, for an IPO that does not
include sales of existing shares, trade-off between promotion costs and underpricing
costs 1s irrelevant to the firm Whether to incur higher promotion costs (i.e. to leave

money to the underwriters), or to incur higher underpricing costs (1 e. to leave money to
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the investors), the total expense of the issuer will be unaffected. In this case, the
question only concerns the extent to which underwriters and other intermediates can

share the benefits of the {lotation,

8.2.2 Ownership and Control Structure and Underpricing

The wealth losses model is incomplete and cannot fully answer the IPO underpricing
question First, for a primary share offering, the issuer retains the existing shareholdings
after the IPO. If the share price increases in the aftermarket, firm value will improve
consequently So the wealth losses incurred at the IPO can be compensated by the
increased firm value. In contrast, for a secondary share offering, the realised losses for
the selling shareholders cannot be compensated by an increase in the share price in the
aftermarket. Therefore, it remains unexplained that why the existing shareholders would
want to sell their shares in the IPO and bear the losses Second, IPO changes the
onginal ownership structure, and in most cases dilutes the original shareholdings.

Whether such a change has an impact on underpricing remains unanswered.

To answer these questions and to determine whether or not 1nsiders are ultimately better
off, T need to return to ownership and control theories I start by answering the second
question One reason why the ownership and control problems (or agency problems)
exist 1s that the separation of ownership and control is incomplete Managers have an
incentive to grab firm resources for their private benefits, while non-managing
shareholders bear the resulting loss of firm value through the threat of bankruptcy
(Jensen and Meckling, 1976, Jensen, 1986). Apart from this manager-shareholder
problem (an under-monitoring problem), gomng public will bring 1n minority outside
sharcholders, creating minority-controlling shareholder conflicts. If outside
shareholders consist of block sharcholders, 1t may create an over-monitoring problem
since outside block shareholders may have incentive to mvolve in take over activities,

jeopardising controlling shareholders’ controlling status (Pagano and Roell, 1998)

The issuers can solve ownership and control problems by underpricing their IPOs
However, there is a debate Brennan and Franks (1997) suggested that underpricing and
the consequent over-subscription are used to restrict large mvestors with an aim to
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avold the over-monitoring problem. On the other hand, Stoughton and Zechner (1998)
argued that underpricing and over-subscription are used to restrict small investors for

the purpose of solving the under-monitoring problem

There may be truth 1n both explanations, however, for a specific market it is important
to identify whether the over-monitoring or the under-momtoring problem is the
dominant 1ssue. If conflicts between outside block shareholders and original controlling
shareholders are dominant, a higher ownership concentration should increase the
tendency for controlling sharcholders to favour small investors agaimnst large ones.
Hence, following the argument of Brennan and Franks (1997), 1t is expected that’
Hypothesis 2 Underpricing increases tm ownership concentration before IPO but

decreases in ownership conceniration afier IPO

On the other hand, if manger-shareholder conflicts are dominant, higher ownership
dispersion increases the incentive of issuers to ration out small investors in favour of
larger investors. So following the argument of Stoughton and Zechner (1998), it 1s
expected that:

Hypothesis 3 Underpricing decreases in ownership concentration before IPO but

increases i ownership concentration gfier IPO

In this sense, underpricing not only matters for wealth losses at IPO but also potentially
affects ‘wealth losses’ during an extended period after IPO. Underpricing may induce

optimal ownership structure and serve to increase firm value, boosting nsiders” wealth

Now I address the first question as to why the original shareholders sell at IPO.
Zingales (1995) argued that the selling shareholders sell out in two stages. In the first
stage (at the IPO), they sell only a small portion of their shareholdings to dispersed
outsider-shareholders. The diffusion of the ownership structure can help to enhance the
controlling shareholders’ controlling status (the controlling shareholders are assumed to
be the eventual sellers). At the same time, informative stock prices can improve
managenal incentive, which helps to increase the value of the cash flow rights for the
remaining block shareholdings. This improves the bargaining power of the selling
shareholders Subsequently, the proceeds from selling the controlling blocks in the
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second stage (some time after the IPO) are maximised As a result, the total proceeds

for the selling shareholders are maximised from the two-stage selling process

8.2.3 Extension of the Entrepreneurial Wealth Losses Theory

Habib and Ljungqvist (2001) stress that testing underpricing theory should be
conditional on the issuers’ incentives to incur costs in order to reduce their losses In
addition to the type of shares offered at an IPO and the effect of the ownership and

control structure, I extend the incentives by bringing in the impact of market conditions.

In booming market conditions, there are many investors, especially uninformed
investors, who actively deal in the market. As the market is optimistic and the market
return is high, the price of an IPO is likely to increase substantially in the aftermarket
(by behavioural explanations, over-pricing 1s likely). Therefore, there is little incentive
to incur costs in promoting the IPO to uninformed investors. This would consequently
be observed as a higher degree of underpricing. On the other hand, in pessimistic
markets, 1t 1s more difficult to attract uninformed investors, and therefore higher
promotion costs will be incurred and underpricing will be lower. This provides an
alternative ‘rational’ explanation to ‘irrational’ explanations based on investor sentiment
So the following hypothesis arises-

Hypothesis 4 Underpricing increases as market returns mcrease

8.3 Methodology

Event study methodologys9 is employed 1n this chapter In the first stage, using the
event study method, I compute the degree of underpricing, abnormal returns (ARs) and
cumulative average abnormal returns (CAARS), over two different post-event windows.
Then [ test the statistical sigmficant of ARs and cumulative abnormal returns (CARs),
and also compare them across the firms with different ownership and IPO structures In
the second stage, I carry out cross-sectional regression to examine the relationship

between [PO underpricing, IPO structure and ownership structure and market returns

% MacKinlay (1997) provided a very goed survey on event studies i Economics and Finance
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8.3.1 Computation of ARs and CAARs

I. Event window

(Event window and post event window)

l Event Window L Post-Event Window l
Listing The Ty-th The (Ty+1)-th The T,-th
Day Trading Day Trading Day Trading Day

According to the Efficient Markets Hypothesis, aftermarket trading should quickly
bring the price of an IPO to 1ts equilibrium price — that is, abnormal returns should
disappear in a day or two after the listing Therefore, I assume that a 5-day cvent
window (five consecutive trading days, equivalent to about one week in calendar days)
15 long enough to reflect the performance of the IPOs 1n the short-run I also test a
longer period — a 60-day event window — for a further confirmation and for extra
mformation. The downside of this is that too long an event window may adversely
affect the power of the statistical tests of the significance of abnormal returns. So,
T; = 5,60 for the two event windows. T, 1s set to be the 260™ trading day after an
IPO, giving a 255-day post-event window (1 e. the estimation window for the market
model) for the 5-day event window and a 200-day post-event window for the 60-day

event window.
II. Daily abnormal returns (ARs)

The daily stock returns®® for IPO i at day ¢ are calculated both for arithmetic returns-

R. = (Plt - Pl,(t—l))/
. Pt,(t—l)

and for loganthmic returns

% Daly returns perform best for event studies as compared to weekly or monthly returns (MacKinlay, 1997)
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th = ll'l Plf —]l’lP!'(t_l) - lﬂ(l + th)

P,; 1s the daily closing price for stock 7 on day ¢, adjusted for dividends and stock splits
It is commonly agreed that log returns are more likely to be normally distributed but
make it more difficult to take a cross-sectional average, for which reason log returns are
often used in long-run studies whereas arithmetic returns are frequently used n

short-run studies In this study, I calculate and examine both

For ARs, two models are used market-adjusted ARs and market model adjusted ARs.
The advantage of the market model adjusted ARs over the market-adjusted ARs 1s that

the former model allows the ARs to be adjusted for the beta nisk of each stock.
For the market-adjusted ARs:

AR, =R, — E(R;) (81)

where I respectively use FTSE All Share Index and FTSE Industrial Indices for the
normal performance E(R,) The second benchmark takes into account different stock

performances across industries (t = 1,2, ..Ty)

For the market model adjusted ARs, I first compute E(R,;) using the Market Model

Re=a, + BtRm,t + & (82)

Because there are no observable trading prices before listing, the post-event window
(from day (Ty+1) to day T, , T, = 260) is used as the estimation window for
computing alpha and beta parameters in the market model. The expected daily returns

(normal returns) over the event window are defined as:

E(R[tIX:t) =a + ﬂlRm[t (8.3)

Here X, 1s the conditioning information for the market model on day ¢, a, 1s the
constant term for stock 7, measuring the part of the normal return which 1s independent

of market performance, f5, is the systemic nisk for stock 7 and R, . is the market
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return on day ¢, calculated from the FTSE All Share Index (¢t =Ty + 1,71 +2, .T3)
The market model is estimated by both OLS regression and SUR regression (seemingly

unrelated regression, Zeller 1962).

Estimating the market model by SUR is simultaneously estimating the following linear

regression equations system,
Ry = + ﬁlRm1t + &1,

Ry = ag + PRy, + €2t

Rye = ay + ByRmye + &ne, (N = 183) (84)

SUR controls for the correlations of the error terms (gy,) across stocks When the
residuals of the stock equations are highly correlated, there will be efficiency gains

from SUR estimation

Daily abnormal returns over the event window (¢ = 1,2,...T;) are defined as
AR, = R — E(R;1X,;) (8.5)

III. Daily cumulative abnormal returns (CARs)

The ARs are then aggregated for each stock  from day 1 until day # (t = 1,2,..Ty). The

cumulative abnormal returns (CARs) for stock 7 over period {1} are defined as
CAR (1,1)=4R, +- + 4R, (t=12,..T;) (8 6)

IV, Daily cumulative average abnormal returns (CAARs)

The cross-sectional average of CARs for the event window over period (l,t) 1$

defined by the CAAR




CAAR(L ) = =TI CAR, (L) (t=12,..T7) (8.7)

V. Testing for statistical significance of ARs and CARs

1 perform Patell tests (Patell, 1976) and Boehmer tests (Boehmer, Musumeci and
Poulsen, 1991} to test for the significance of ARs; and perform Patell tests, corrected
Patell tests (Mikkelson and Partch, 1988) and Boehmer tests to test for the significance
of CARs. The advantage of the Patell tests over simple ¢-tests is that the former are
based on standardised abnormal returns (the abnormal returns are adjusted by the
variance of the total standardised prediction errors), which allows for the
heteroskedasticity of ARs and CARs For the CARs, the corrected Patell test further
accounts for the problem that the ARs of each stock may be senially correlated over the
event window Senal correlation arises for CARs because the ARs of each stock over
the event window are computed by the same market model with the same slope
estimator. However, such a problem may be trivial in a short event window of less than
60 days In addition to a serial correlation problem, the IPO event 1s likely to induce
variation 1n abnormal performance across firms The Boehmer tests are more reliable in
this aspect, as the ARs and CARs are adjusted for the cross-sectional variance. The test

statistics are respectively given in what follows
The tests for ARs:

1) Patell tests* Hy: AR,, has zero mean, (f = 1,2,...T7)

2 _ .2 1 (Rt R )?
Oir, = Oar,[1+ » + ZIiT1+1(Rmr—m2] (88)
Stlr 41 ARE
oy, = Tt )

Here L; denotes the number of observations in the estimation window — 255 for the
5-day event window and 200 for the 60-day event window R,, 1s the average

market return over the estimation window.

And,

' Alternative tests include non-parametric tests — Rank and Sign tests Brown and Warner (1980) found that the
T-tests perform well, Rank tests the second well, but Sign tests are not good Therefore, 1 perform T-tests
159




AR,

SAR, = (810)

TAR ;4

Under Hy, SAR, follows a student-t distribution with (L;-2) degrees of freedom,

where 1ts mean is given by %Z{‘Ll SAR,, and 1ts variance 15 given by i—i:—i (N
denotes the sample size, and N = 183)
Therefore, under Hy,
| 1N
~3¥N . SAR,-0
| zt=%__2—t-—-— ~N(0,1) (8.11)
L1—4/
N
2) Boehmer tests: Hy* AR, has zero mean
Under Hy,
LoN  5AR,-0
z =ﬁ¢#— ~N(0,1) (8.12)
/i
O, =N_‘ N 1(SAR, — Z 1SAR1t) (813)
The tests for CARs:
1) Patell tests Hy: CAAR(1,t) haszero mean, (¢t = 1,2,..T})
Under Ho,
1 N z€'=15ARrr
21 = —=Yeme—=—=~N(0,1) (8.14)
£ NSt IJ(T—W_%:%
2) Corrected Patell tests: Hy. CAAR(1,t) has zero mean, (t =1.2,.. Ty)
Under Hy,
=3 SEED N, 1) (8.15)
OCAR,
? — T+ + (Zr 1Rmr—T(R_)) 816
0lar, = Oir,[ Lt r1+1(Rmk—R_)2] (816)

where T= t — 1 + 1, which is the length of event window

3) Boehmer tests: Hy CAAR(1,t) haszero mean, (t =1,2,..T7)
Under Hy,




Zie = Bl ) LN (0, 1) (817)

OscAR
__CAR,(LD)
SCAR,(1,t) = e (8.18)
odcar, = 7 EILA(SCAR,(1,8) - ST, SCAR, (1, o)’ (819)

8.3.2 Cross-sectional Relation between Underpricing, IPO Structure, Ownership

Structure and Market Return

Based on the discussion in Section 2, I estimate the following model*

Underpricing = f(fiMarket_Return + $,CONC1 + B3CONC2 + y Carveout +
y2Portion_Dummy + 8;(CONC1 * Carveout) + §,(CONC1 * Portion_Dummy) +
83 (Market_Return * Carveout) + §4(Market_Return = Portion_Dummy))
(8.20)

Underpricing 1s frequently measured by the first day return of an IPO The anthmetic
return 1s the ratio of the difference between the closing price of the first trading day and
the offer price relative to the offer price. The logarithmic return is the difference
between the log value of the closing price of the first trading day and the log value of
the offer price In addition to this measurement, I also measure underpricing by the AR
of the first trading day, where AR is calculated by both the market-adjusted model (two
benchmarks are applied the FTSE All Share Index and the FTSE Industrial Indices)
and the market model. Two sets of event-post_event windows are applied: 5-255 and
60-200. These are estimated by two methods- OLS and SUR. For each measurement of
underpricing, both the logarithmic and the arithmetic returns are calculated.

Market Return 1s the annual market return in the 12 months preceding the IPO,
calculated using the FTSE All Share Index By Hypothesis 4, it is expected to be
positively related to Underpricing.

CONC1, CONC2 are correspondingly the percentage of shareholdings owned by
blockholders (with ownership exceeding 3%) before and after the IPO. By hypothesis 2,
1t 1s expected that CONC1 (CONC2) is positively (negatively) related to Underpricing,
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In contrast, by hypothesis 3, it is expected that CONC1 (CONC?2) is negatively
(positively) related to Underpricing

Portion_Dummy is a dummy equals 1 if the IPO includes primary shares only and
equals 0 if the IPO includes secondary shares. By Hypothesis 1, it is expected to be
positively related to Underpricing

Caveout 1s a dummy equals 1 1f the IPO is a carve-out, which is the case when the
helding parent company of the IPO firm is selling its shareholdings of the firm in the
IPO; 1t equals 0 otherwise, indicating that the IPO firm is an independent firm. While it
is argued that carve-out firms go public for different reasons (Pagano et al 1998), thus
variable captures the effect on IPO underpricing of this particular type of ownership and

control structure,

CONC1*Carveout, CONCI1*Portion Dummy, Market Return*Portion Dummy and
Market Return*Carveout control for interaction effects between the indicator variables

and the quantitative factors

8.4 Results®

8.4.1 The Degree of Underpricing

Table 8.1 reports summary statistics of the degree of underpricing computed by
different methods The mean of the raw first day return is slightly lower than those
adjusted by various benchmarks. Underpricing adjusted by the market model 1s on
average a little higher than that adjusted by the FTSE indices, possibly caused by
underperformance of the IPOs n the aftermarket — because the expected returns in the
market model are computed using post-event data. Market models estimated by OLS

and SUR give quite close results for the degree of underpricing.

The logarithmic returns are on average about 6% lower than the corresponding

8 The results based on loganthmic returns are reported in this section The results based on anthmetic returns are
reported in the Appendices as references
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arithmetic returns The reason can be explained as follows 1if let R denote the arithmetic
return, and LR denote the logarithmic return, it is known that the relation between the
two is given byR =~ LR + R?/2. This may underestimate the difference mn the
underpricing as compared to what were reported by earlier studies (using arithmetic

return)

The average degree of underpricing (15.38%) for the period 1998-2003 in this study
appears to be more than 10% higher than that reported 1n earlier studies on UK IPOs —
9.42% for 1986-1989 in Brenna and Franks (1997), 11 5% for 1980-1988 in Levis
(1993), both using arithmetic raw returns in the first trading day as the measure of
underpricing After the establishment of the AIM market, many smaller and/or growth
firms with higher uncertainties and susceptibility to risk joined the London Stock

Exchange, which may have led to the increase in the underpricing.

Table 8.1 Summary Statistics of the IPO Underpricing for the Entire Sample (Log)

Variable Model Obs Mean  Std Dev. Min Max
Underpricingl FT"gg';f;:ﬁi:‘:ﬁe . 183 01543 02544  -02917 14752
Underpricing2 FTgfaa;f;E;ff:ﬁﬁgwes 183 01550 02547 -03118 14706
Underpricing5 exrf;f;?&?ﬁéoﬁ’g‘ggs 183 01562 02540 -02866 14759
Underpricing6 esi‘fni;'t‘f;nm“‘:ﬁ]‘jof_s'dg{S 183 0.1560 02542  -02860 14808
Underpricing9 e;’ff;:j;;“&?:gﬁg%%’l{ 183 01561 02539  -02865 14747
Underpricing10 exra;:tfgg‘;‘fﬁéoz\js_g&gR 183 01560 02543 -02856 14807
Underpricing13 Raw return 183 0.1538 02544  -02957 14663

Underpricing 1s calculated using adjusted stock prices — the offer price and daily closing prices are all
adjusted for dividends and stock splits
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8.4.2 ARs and CARs over the Event Windows

Summary statistics for abnormal returns over 60 days and 5 days (for the market model
using 5-255 windows) are reported in Table 8.2 These can be better visualised in
Figures 8.1 to 8 4 for the corresponding cumulative average abnormal returns For the
market model adjusted ARs and CARs, only the OLS results are reported at this stage —

the SUR estimates will be discussed later,

Table 8.2 Summary Statistics for ARs over 60-Day/5-Day Event Windows (Log Return)

Day Obs Mean Std Dev Min Max

Panel A Market-adjusted abnormal returns — using the FTSE all share index as a benchmark

1 183 0.1543 02544 -0.2917 1.4752
2 183 00035 0 0659 -0.1858 0.3052
3 183 00037 0 0662 -0 3348 05688
4 183 00047 00573 -02726 03876
5 183 0 0006 0.0510 -02847 02917
6 183 -0 0031 0 0360 01756 02341
7 183 -0 0031 0 0408 -02423 01769
8 183 00016 0 0406 -0 2028 02033
9 183 -0 0064 00288 -01618 00882
10 183 -0 0037 00309 -0 2055 01256
11 183 -0 0005 0.0418 -01398 03718
12 183 -0 0049 00368 -0 2092 019381
13 183 -0 0041 0 0347 -0.1593 01224
14 183 00012 00423 -0 2895 01684
15 183 00032 0 0441 -0 0789 03350
16 183 -0 0007 00278 -0 1502 00827
17 183 -0 0007 00295 -0 1545 0 1844
18 183 -0 0066 00307 -02072 00820
19 183 -0 0012 0 0267 -0 1082 0.1518
20 183 00000 0.0284 -009817 02015
21 183 0 0009 0.0279 -0 1190 01576
22 183 -0 0045 00313 -0 1875 0 1644
23 183 -0 0010 00249 -0.1064 0 1609
24 183 -0 0026 00322 -02037 0.1742
25 183 -0 0018 00257 -0 1065 01173
26 183 00019 00305 -0 1584 01136
27 183 -0 0008 00358 -0 2100 01596
28 183 0 0040 00347 -00720 03186
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Day Obs Mean 5td Dev Min Max

29 183 0 0025 00250 -0 0522 0.1822
30 183 -0 0009 00262 -0 0899 01500
31 183 -0 0015 00259 -0 1188 01183
32 183 0 0013 00311 -0 1288 01262
33 183 -0 0010 00273 -0 1137 01168
34 183 0.0030 00351 -0 1232 0 1849
35 183 00002 00255 -0 1065 0 1251
36 183 0 0030 00284 -0 6700 0 1464
37 183 -0 0002 00248 -0.1454 01178
38 183 -0 0014 00264 -0 1344 00889
39 183 -0 0006 00236 -0 1016 01210
40 183 0 0036 00504 -0 1200 05833
4] 183 0 0003 00314 -0 2280 01534
42 183 00012 00281 -0 1322 01741
43 183 -0 0049 00363 -0 2295 0.1197
44 183 -0 0009 00338 -0 1501 0.1672
45 183 00012 00315 -0 1514 01503
46 183 -0 0014 00234 -0 1086 0.1152
47 183 -0 0036 00254 -0 1428 00871
48 183 -0 0003 00361 -0 0947 02906
49 183 -0 0032 0.0301 -0 1353 01974
50 183 -0 0030 00340 -0 1378 02263
51 183 -0 0052 00290 -0 1402 0.1788
52 183 00008 00324 -0 0754 02676
53 183 -0 0019 00290 -0 1812 01072
54 183 -0 0002 00307 -0 1194 02140
55 183 0 0004 00382 -0 3285 0.1605
56 183 -0 0001 0 0429 02182 02898
57 183 -0 0025 00309 -0 1321 01486
58 183 0 0005 00392 -0 1309 02830
59 183 -0 0022 00275 -0 1051 0.1256
60 183 0.0009 002389 -0 1202 01788

Panel B Market-adjusted abnormal returns — using the FTSE dustrial indices as a benchmark

1 183 0 1550 02547 -03118 1.4706
2 183 00044 00650 -0 1828 03009
3 183 00031 00682 -0 3507 05611
4 183 0 0063 00592 -02719 03920
5 183 00014 00528 -02943 02920
6 183 -0 0027 00383 -0 1949 02181
7 183 -0 0028 00443 -0 2439 01646
8 183 00017 00414 -02233 01991
9 183 -0 0045 00331 -0 1640 00877
10 183 -0 0031 00333 -0 1898 0.1102
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Day Obs Mean Std Dev. Min Max

11 183 -0 0003 0 0436 -0.1229 03662
12 183 -0 0042 00387 02136 01990
13 183 -0 0033 0 0365 -0 1511 01306
14 183 0.0018 00456 -0 2867 0.1757
15 183 0.0043 00477 -00912 03321
16 183 -0 0001 00315 -0 1329 01138
17 183 00010 00301 -0 1504 01573
18 183 -0 0064 00333 -02105 0.1317
19 183 00012 00318 -0 1193 01442
20 183 -0 0009 00313 -0 1030 0.1629
21 183 00032 00285 -0 0842 01546
22 183 -0 0041 00354 -0 2175 01639
23 183 00013 00285 -0 0931 01478
24 183 -0.0030 00348 -0 2145 01309
25 183 -0 0027 00301 -0 0906 01420
26 183 00011 00323 -0 1400 0.1149
27 183 -0 0019 00387 -02163 01541
28 183 00052 00378 -0 0810 03050
29 183 0.0027 0 06290 -0 0877 0 1869
30 183 -0 0017 00297 -0 1050 01502
31 183 -00014 00292 -0.1406 01227
32 183 0 0001 0 0309 -0 1113 01193
33 183 00021 0 0285 -0 1138 00930
34 183 0 0032 00377 -0 1190 01950
35 183 00017 00296 01110 01230
36 183 00035 00303 -0 0908 01559
37 183 0 0006 00256 -0.1146 01427
38 183 -0 0001 00290 -0 1288 01165
39 183 00007 0 0265 -0 1039 ¢ 1213
40 183 0 0039 00536 -0 1684 05950
41 183 0 0002 00356 -0 2331 01583
42 183 00006 00313 -0 1540 01557
43 183 -0 0061 00380 -0 2368 00988
44 183 -0 0005 00361 -0 1533 01511
45 183 00020 00351 -0 1513 02290
46 183 -00014 00283 01143 01280
47 183 -0 0027 00318 -0 0831 02181
48 183 00002 00403 -0 1250 03160
49 183 -0 0017 00322 -0 1454 02057
50 183 -0 0030 00382 -0 1447 02296
51 183 -0 0031 00333 -0.1675 01798
52 183 00037 0 0354 -0 0754 03101
53 183 -0 0002 00285 -0 1517 00859
54 183 00021 00342 -0 1037 02222
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Day Obs Mean Std Dev Min Max

55 183 -0 0001 00402 -0 3285 01501
56 183 0 0002 00423 02171 02898
57 183 -0 0037 00326 -0 1303 (¢ 0960
58 183 -0 0012 00425 -0.1268 02848
59 183 -0 0008 00328 -0.1443 01602
60 183 00026 00304 -01250 01791

Panel C Market model — using the 60-200 event-post_event windows (estimated by OLS)

[~ I SR I N

W oW W W W) R R RN RN = = e e = e e e = D
W W R = O N 00 = N s LR = D D RN RN — O

183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183
183

0.1562
0 0067
0 0055
00055
00022
-0.0001
-G 0003
00031
-0 0045
-0 0019
0 0007
-0 0035
-0 0023
00032
0 0058
0 0007
00000
- 0049
-0.0002
0 0009
00019
-0 0023
0 0012
-0 0003
-0 0001
0 0029
00015
00053
0.0034
00016
0 0007
00023
0 0006
0 0045
00024

02540
0 0645
00652
00563
00510
00345
00397
00409
00279
00292
00418
00365
00350
00392
00431
00273
00284
00298
00253
00259
00279
0 0309
00232
00309
00247
00312
00355
00336
00249
00266
00259
00296
00257
00331
00231
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-0 2866
-0.1784
-03279
-0 2705
-02813
-0.1706
-0 2457
-02122
-0 1633
-0 1919
-0 1349
-0 2061
-0 1626
-0.2622
-00733
-0 1502
-0 1575
-02145
-0 1142
-0 0765
-01279
-0 1717
-0 0924
-0 1881
-0 1197
-0 1904
-0 2111
-0 0703
00618
-0.1057
-0.1227
-0 1066
-0 1154
-0 1129
-0 0964

14759
03063
0 5639
03938
02920
02331
01774
02079
00838
01256
03727
02085
01218
01718
03344
01005
01834
00752
01372
01723
0 1606
01645
01643
01843
01279
01158
01628
03136
01837
01632
01287
01343
01024
0.1755
01337




Day Obs Mean Std Dev. Min Max

36 183 00038 00265 -0 0560 01435
37 183 00008 00228 -0 1336 01184
38 183 -0 0012 0 0249 -0 1311 00868
39 183 00020 00226 -0 0959 01364
40 183 00052 00504 -0 1087 05995
41 183 0 0024 00292 02194 01551
42 183 00033 00274 -0 1270 01806
43 183 -0 0028 00371 -02273 01229
44 183 00012 00327 -0 1558 01664
45 183 00027 00293 -0 1460 01573
46 183 0 0005 00224 -0 1067 01402
47 183 -0.0020 00241 -0 1488 00871
48 183 0 0006 00347 -0 0911 02916
49 183 -0 0029 0 02%0 -0 1384 01979
50 183 -0 0012 00322 -0 1329 02244
b3 | 183 -0 0036 00274 -0 1328 01790
52 183 00027 00297 -0 0700 02432
53 183 -0 0006 00277 -0 1781 01120
54 183 00030 00308 -0 1505 02288
55 183 0 0007 00382 -0 3415 01577
56 183 00018 00429 -02236 02802
57 183 -0 0007 00304 -0 1247 01482
58 183 00017 00380 -0 1332 02803
59 183 -0.0003 00257 -0 1061 01260
60 183 00028 00277 -0 1210 01762

Panel D Market model — using the 5-255 event-post_event windows (estimated by OLS)

o W N

183
183
183
183
183

01560
00065
00053
00054
00019

02542
0061
00652
00562
00505

-0.2860
-0 1755
-0 3284
-0 2694
-0 2813

14308
03045
0.5611
03947
02910
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As reflected in Figures 8.1 to 8 4 (logarithmic returns) and Appendix III (arithmetic
returns), logarithmic returns and arithmetic returns provide different profiles of CAAR
over the 60 days after the IPOs, whereas such differences do not present over the 5-day
pertod This suggests that while the results are sensitive to the choice between
loganthmic and arithmetic return for longer periods (over a month), this 1s not the case

for very short periods

Overall, it seems that the IPOs of independent firms have higher CAARs in comparison
to the IPO of carve-out firms, although the change in CAARSs seems to be simtlar in the
two groups Carve-outs are commonly backed by established parent companies and thus
have informational advantages, and hence fewer asymmetric information problems than
independent firms This may have reduced the degree of underpricing and hence
CAAR:s for carve-outs

IPOs that offer primary shares only appear to have a higher degree of underpricing than
IPOs that also offer secondary shares, which seems to support Hypothesis 1. However,
the CAARSs of the first group decrease over time while those of the second group are
increasing. The increasing CAARs of IPOs that include secondary shares provide
supporting evidence for the two-stage selling theory of Zingales (1995) As the CARs
are continually building, the selling environment keeps improving for the shareholders
who hold controlling blocks (the insiders), so that the selling sharcholders are able to

cash in on the improved conditions for second stage sales.
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Figure 8.1 Cumulative Average Abnormal Returns — CAARs (Logarithmic Return)
Market-adjusted — using the FTSE all share index as a benchmark

A. Over 60 days after [PO
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Figure 8.2 Cumulative Average Abnormal Returns— CAARs (Logarithmic Return)
Market-adjusted — using the FTSE industrial indices as a benchmark

A. Over 60 days after IPO

0l
01w
e W
a1
on
01
| — ARG
008 A
06
e
00
0
14 71000061922 252831 13T 4043 564952 5458
L B L}
0l (3] ,’\.\\m
J
LB LY o (3 ] -
(31 W TR i \’
[ B} L}
e Pt shat e
US| e Widdependent (3} afterme,
008 — (arve-out 0os — iifterma g
006 006 secondary shaie
004 (1]
(] (1]
14 71005361922252831 343740434649525558 14 71013061922 2518313437 8043 46 49515558
B. Over 5 days after IPO
0
01
en
(3 H)
e Primear; hare
L3 1Y ofternsy
a1 — ey ey
wevondar, hae

an

L3}




Figure 8.3 Cumulative Average Abnormal Returns — CAARs (Logarithmic Return)
Market model (OLS) — using the 60-200 windows

A. Over the 60-day event window after IPO
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Figure 8.4 Cumulative Average Abnormal Returns — CAARs (Logarithmic Return)
Market model (OLS) — using the 5-255 windows

Over the 5-day event window after IPO
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I now turn to the results of testing the statistical significance of the ARs and CARs over
the event windows. The results based on the market model estimated by OLS are
presented in Tables 8.3 and 8.4, while those estimated by SUR are presented in Tables
8.6 and 8.7. The Patell test and the corrected Patell test give similar results for CARs,
suggesting that serial correlation problems are not important for the short-run
performance of the IPOs. However, for the tests on ARs, the Patell test suggests
significant ARs for the first 3 days and day 8, 15, 28, 29 and 40, whereas the Boehmer
test only highlights the first day and days 28 and 29. The difference in results comes
from the variation in the market response to each different IPO. i.e. the event-induced
variation. The different reasons for going public and the different risk profiles of the
IPO firms might be the factors which have caused such a variation. For this reason, |
believe that the variance-corrected Boehmer test is more robust. This test suggests that

the abnormal return disappears immediately after the first day’s trading, which is

173




consistent with the Efficient Markets Hypothesis. For a longer peniod, the significant
ARs that occurred in days 28 and 29 might have arisen from other events, for example,
the expiration of lock-up period. For example, Ofek and Richardson (2000), Field and
Hanka (2001) found significant negative abnormal returns around the time of expiry of
the lock-up period from the US IPOs. However, the regulation on lock-up period 1n the
UK is very different from the one in the US. In the US, there is a standard lock-up
period of 180 days for majority IPO firms (Bradley, Jordan, Roten and Yi, 2000). In
contrast, Espenlaub, Goergen and Khurshed (2001) found that in the UK, there 1s a
great vanability in the lock-up period and ofilen there are different lock-up periods for
directors and other shareholders. The question as to whether the abnormal returns in day
28 and 29 are indeed caused by the expiration of lock-up period or related to other

company events requires further study.

The difference in the statistical significance tests for the OLS and SUR results is very
small for the entire sample (Table 8 3 — OLS, Table 8.6 — SUR), but larger for the
sub-sample tests (Table 8.4 — OLS; Table 8.7 — SUR) 1 focus on the results from the
Boehmer test for both ARs and CARs (Tables 8.4 and 8.7) The difference is reflected in
the tests for the primary share offering sub-sample (Sub_bl), where the non-zero ARs
hypothesis seems to be over rejected for the OLS results. The Breusch-Pagan tests of
independence for SUR (Table 8 8) clearly indicate a strong correlation among the
residuals of the equations for each IPO stock, suggesting that the SUR estimators
should be more efficient than the OLS estimators It seems that the efficiency gain is
especially important for the subsample of primary share offerings. It also seems that the
risk factors are highly correlated among these sub-groups of IPOs rather than correlated

with the market return

As seen 1n Table 8.7, overall, apart from the first day AR, there is no AR for the primary
share offerings and secondary share offerings sub-groups for the first two months of
trading in calendar time (around 40 trading days). After 40 trading days, there are only
ARs detected for the secondary share offerings, which may be related to 1nsider trading

Again, this provides evidence for the entrepreneurial wealth losses theory and the

two-stage selling process
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On average, the primary share offering IPOs conststently earn CARs until the 5m
trading day (Table 8.7) (for the secondary share offering IPOs, the CARs last until the
30" trading day), due to the higher first day AR (Table 8.5). The CARs last for the
shortest period for the carve-out sub-sample, because these firms have the lowest

underpricing level.
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Table 8.3 Testing for Statistical Significance of ARs and CARs over 60 (5) Days in
the Entire Sample (n=183) — OLS Estimated Market Model (Log Return)

AR CAR
Da
Y Patell test Boehmer test Patell test Corrected Boehmer test
Patell test

Panel A Market model —using the 60- 200 event-post_event windows

38 -0 3544 -0 3939 14 9389 15 0033 30686
39 0 5066 0 6632 14 8273 14 8897 30483

40 2.9194 18228 151024 15 1665 31184
176

1 74.4676 9.5576 74 4676 74 8466 95577
2 3.0508 13687 54 8138 550742 8 6620
3 2.0550 12294 459417 46 1614 80786
4 10551 06515 403143 40 5004 7 6651
5 0 4062 01998 362398 364104 7 1057
6 02734 01834 331939 333615 6 5059
7 10249 07517 311190 312858 61798
8 1.9891 12050 298124 29 9757 59328
9 -1 8694 -2 2760 27 4842 27 6325 55049
10 -1 1741 -1 1998 257025 25 8375 51807
11 -0 2267 -0 2164 24 4381 24 5602 49713
12 -1 5891 -1 3506 229389 23 0525 47018
13 -12235 -1 0155 21 6997 217968 44217
14 05219 03705 210498 211392 42727
15 1.9624 15015 20 8427 209358 42375
16 02412 02592 202412 2003323 4 0981
17 -0 0554 -0 0653 19 6234 19 7096 39736
18 -2 0199 -2 0188 18 5944 18 6839 37555
19 -0 0839 -0 0948 18 0792 18 1638 36624
20 04294 05377 177175 17 7993 35884
21 05603 05719 174128 17 4842 35372
22 -1 3312 -1 4981 16 7286 16 7973 33894
23 03477 04953 16 4334 16 4994 33358
24 02551 02713 16 1395 16 1981 32819
23 -0 1056 -0 1606 157923 158516 32097
26 12140 11580 157237 157803 31971
27 07888 0 6309 15 5816 156396 31746
28 2.1927 2.1776 15 7152 15 7734 32079
29 1.9834 2.0995 15 8101 15 8705 32348
30 04057 04785 156185 15 6833 31872
31 03396 04463 15 4255 154915 3 1486
32 0 5099 0 5826 152727 153368 31179
33 03195 03943 15 0951 151597 30815
34 17610 1 6441 151735 152420 31070
35 1 4901 17824 152070 152733 31114
36 16247 14715 152651 153320 31295
37 0 8534 11113 15 1977 152635 31197
\
\




AR CAR
Day Patell test Boehmer test Patell test gorrected Boehmer test
atell test
41 11597 14703 150982 151587 31222
42 12549 13201 151110 151729 31278
43 -2 5054 -14911 14 5522 14 6064 29814
44 11576 12050 14 5604 14 6135 29386
45 13368 1 4960 14 5970 14 6489 2 9985
46 03922 05301 14 4953 14 5470 29763
47 -0 8080 -10914 14 2224 14 2770 29143
48 06150 05593 14 1622 14 2124 28938
49 -1 0437 -1 1801 13 8679 13 6161 2 8199
50 -1 0079 -11305 13 5859 136328 27494
51 -1 5711 -19430 13 2321 132745 26671
52 08148 09704 132172 132639 2 6652
53 01019 01028 13 1060 131522 26375
54 0 8058 08528 13 0937 13 1404 26362
55 00756 00578 12 9843 13 0285 2 6044
56 13036 09667 13 0421 13 0871 26182
57 -0 7483 -0 6636 12 8280 128734 2 5688
58 1 5409 08314 12 9193 12 6653 25826
59 -0 1603 -0 1651 12 7885 12 8329 25555
60 19139 16994 12 9286 129724 25920

Panel B Market model —using the 5-235 event-post_event windows

1 71.9428 10.0092 71 9428 72 2289 10 0092
2 2.7655 13824 52 8268 530158 34166
3 1 8806 11835 44 2186 44 3788 9 1667
4 11701 07436 38 8795 390166 91314
5 -0 2683 -0 1361 34 6549 346219 89227
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Table 8.4 Testing for Statistical Significance of ARs and CARs over 60 (5) Days after IPO in the Sub-samples — OLS Estimated Market Model (Log Return)

Day

Panel A Market model — using the 60-200

- T T - R, B R S

11
12
13
14
15

17
18
19
20
21

Sub_al
(n=143)

64 5671
19774
23299
07738
-03249
-0 0621
05110
20220
-1 8503
-11741
-0 8765
-17278
-1 5105
12071
2 1595
00286

-0 1136
-17123
-0 2939
01973
06821

Patell test
Sub a2  Sub bl
n=40) (n=97)

37.1993
27864
-0 0098
07937
14832
07023
12259
04313
-0 5002
-0 2914
11723
-01322
02390
-1 1660
01143
04618
00963
-10828
03761
0 5455
-00912

496321
06617
17622
19145

05125
07774
05454
3.0036

-0 9504
-02468
01971

-24072
-1 0683
11652
2.5052
12635
02104
-0 0411
01384
-0 4483
00171

AR

Sub_b2
(n=86)

559178
3.7475
11262
-0 4941
11369

-0 4268
09159

-0 2883

-17177

-1 4507

-0 5400
02384

-0 6502

-0 4762
02020
-0 9900

-0 3042

-2 9029

-0 2695
11025
07993

Sub_al
(n=143)

7.8912
0 8688
13538
04416
-0 1442
-0 0407
03391
1 1551
-20718
-11731
-0 8301
-13238
-1 1364
09611
1 4685
00276
-0 1277
-1 5579
-03331
02610
06399

Boehmer test

Sub_a2
(n=40)

5.9299
[ 3502
-0 0066
07722
17113
0 6082
19717
03464
-10217
-0 3218
11693
-0 2664
04234
-06273
04152
12366
01483
-20738
04160
05774
-0 1569

Sub_bl
(n=97)

evenl-post_event windows

6 5620
07950
138718
22362
-0 4575
0 8480
06760
32654
-2 3027
-0 4905
03438
-3 1205
-1 5397
6675
3.0540
26131
04127
-0 0974
02957
-1 2811
00295

Sub_b2
(n=86)

6 9440
13437
07270
-03051
05858
-0 4062
07881
-01878
-19805
-14372
-0 5356
03301
-0 6030
-03166
02117
-1 0557
-0 4476
-2 4769
-03030
11913
09556

Sub_al
(n=143)

64 5671
47 0341
39 7647
34 8241
310024
282758
26 3715
253831
233147
217470
204707
19 1004
17 9321
17 6024
17 5632
170126
164771
15 6093
15 1255
14 7866
14 5791

Patell test

Sub_a2
(n=40)

371993
282742
23 0801
203848
18 8960
17 5363
16 6989
157728
14 7041
13 8573
13 5659
129502
12 5085
11 7419
113732
111275
10 8186
10 2586
10 0713
99382
96788

178

Sub_bl
(n=97)

49 6321
355631
300545
26 9852
23 9071
22 1415
20 7052
204298
18 9446
17 8944
17 1211
15 6973
14 7852
14 5588
14 7120
14 5607
14 1770
13 7678
13 4324
12 9920
12 6826

Sub_b2
(n=86)

559178
42 1897
350980
30 1487
274742
24 9062
23 4048
217913
199725
18 4888
17 4656
16 7908
159518
152442
14 7795
14 0627
13 5690
12 5025
121072
120472
119313

Sub_al
(n=143)

64 8957
472710
399542
349750
311371
284132
26 5145
255221
234397
21 8609
205723
19 1936
180102
176753
17 6412
17 0897
16 5486
15 6873
152005
14 8573
14 6397

CAR

Sub_a2
(n=40)

373886
284210
231918
204977
19 0062
17 6349
16 7851
15 8594
14 7847
13 9305
13 6350
13 0169
125686
11 7952
114247
11 1766
10 8678
103024
101104
99797
97172

Corrected Patel] test

Sub_bl
(n=97)

49 8847
357331
301892
270788
239914
222463
208236
20 549%
19 0504
17 9935
172102
157798
14 8515
14 6222
14 7805
14 6306
14 2445
13 8399
13 5009
13 0579
12 7355

Sub_b2
(n=86)

56 2024
42 3890
352755
303208
27 6336
250393
235223
219019
200764
18 5804
17 5491
16 8689
16 0231
153073
14 8424
14 1213
13 6230
12 5565
12 1578
12 0965
119793

Sub_al
(n=143)

7 8912
71100
67453
6 4103
5 8648
53621
50648
4 8817
4 5289
42612
40563
3 8266
35753
35071
35092
33824
32776
31039
30230
29586
29312

Boehmer test

Sub_a2
(n=40)

59300
54760
47267
4 4303
43162
3 9487
38222
36264
33436
31350
30719
2 9097
27818
25612
24700
24150
23441
21964
2 1448
2 1048
20398

Sub_bl
(n=97)

6 5620
62129
57393
53762
48179
44038
41253
40285
37886
36383
35700
3339
31493
3 1029
3 1485
31196
30432
29815
29350
28364
27896

Sub_b2
(n=86)

694338
60704
56791
54137
51783
47413
4 5648
43034
39293
36141
313856
32439
30434
2 8824
27888
26270
25267
22997
22220
22132
21912




Day

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Sub_al
(n=143)
-0 8461
01047
09212
02719
01253
-0 2349
23335
13536
03850
03255
05134
0 8736
10453
12971
12935
0 7481
-0 1781
0 6681
3 6306
09764
09294
-2 2904
11586

Patell test
Sub_a2  Sub_bl
(n=40)  (n=97)
-12477 -09130
05458 03898
-1 1961 -0 0881
07393 -00942
23597 07419
21314 02339
02779 11142
16830 20339
01397 08782
01110 01584
01198 05717
09683 00504
17902 02855
07347 13014
10294 15520
04109 03949
04213 01982
01796 035201
-06203 15528
06344 03077
09269 08214
-1 0281 -22476
02854 -02865

Sub_b2
(n=86)
-0 9723
00932
0 4657
-0 0539
09831
09023
2.0152
07332
-0 3409
03272
01367
04126
2 2869
07915
07218
0 8255
-0 7276
01866
2 6095
13650
09582
-12677
19928

Sub_al
(n=143)
-0 9486
0 1502
0 9605
04167
01142
-0 1952
2.3253
15346
04221
03979
0 5465
10380
10615
15154
11941
0 8900
01910
09959
20363
11722
0 8860
-13782
11184

Boehmer test

Sub_a2  Sub_bl
(n=40) (n=97)
-14164 -2 1780
07526 11184
-14232 -02246
-11025 -03536
29632 21417
15371 02891
02716 27079
14685 36437
02451  1.9912
02154 03695
01998 12957
-14514 01048
13371 06317
09533 25408
08655 2.5747
09703 08897
05395 03674
01729 11782
-12026 15179
10336 07122
20391 14524
05824 33030
04529 -0 4861

Sub b2
{n=86)
-09817
01241
04143
-0 0675
07193
1 0767
16558
09140
-(13950
0 4640
01480
06013
17452
11993
06762
1 2098
09789
02746
23279
1 8066
11953
-0 6208
2 7089

Sub_al
(n=143)
14 0636
13 7763
13 6742
13 4524
132157
129234
13 1316
13 1545
13 0037
12 8507
12 7391
12 6967
12 6878
12 7245
12 7621
127115
125142
12 4597
128770
128715
12 8608
123610
12 3944

Patell test
Sub a2  Sub_bi
(n=40) (n=97)
91903 12 1964
91021 12009
86663 117388
83432 114827
86440 114052
88926 112370
87848 11 2451
89446 114272
38198 113955
86963 112386
85805 111627
82809 110011
84653 1038836
84676 109470
85208 110525
84724 109671
82918 108540
81561 107972
79554 109069
79568 108211
80046 108182
77542 103490
77086 101875
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Sub_b2
(n=86)
11 4496
112174
110763
10 8417
10 8240
10 7953
109816
10 9268
10 6809
10 5659
104237
10 3364
105754
105570
10 5297
105221
10 2647
10 1622
10 4469
105319
10 5536
102369
10 4203

Sub al
(n=143)
t4 1236
13 8332
13 7238
13 5039
13 2648
129725
13 1812
13 2036
13 0574
12 9042
12 7902
12 7487
12 7451
127791
128173
12 7656
12 5701
125133
129312
129234
129137
124112
12 4422

CAR
Corrected Patell test

Sub a2  Sub_b
(n=40)  (n=97)
92237 122494
91355 120638
86980 117849
83727 115319
86726 114530
89239 112856
88155 112953
89807 114789
88569 114517
87363 112970
86210 112200
83208 110581
85035 109446
85061 110057
85595 111127
85106 110271
83240 109118
81882 108539
79902 109626
79882 108749
80370 108725
77753 103944
77317 102305

Sub b2
(n=86)
11 4935
11 2561
111128
10 8761
10 8561
10 8284
110132
10 9599
10 7158
10 6002
10 4563
10 3700
10 6106
105913
10 5634
10 5543
102972
10 1929
10 4813
10 5631
10 5863
10 2676
104521

Sub_al
(n=143)
28284
27793
2 7720
2 7305
26764
26215
2 6749
2 6836
2 6469
26187
2 5965
25951
25993
2 6041
26187
26130
25769
25718
2 6751
26790
26779
2 5464
2 5600

Bochmer test
Sub_a2 Sub_bl
(n=40) (=97}
19097 26815
18859 26481
17767 25861
16979 25295
17790 25254
18383 24945
18034 25067
18464 25631
18131 25456
17823 25089
17580 24910
16783 24564
17266 24334
17271 24412
17375 24754
17266 24584
16848 24443
16493 24370
16025 24729
16032 24549
16175 24565
15534 23302
15430 22907

Sub_b2
{n=86)
20936
20525
20348
19898
1 9801
19784
20134
20010
19522
19330
19076
I 8908
19443
19419
1 9365
19384
18858
18662
19273
19478
19538
18744
19176




Day

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Sub_al
(n=143)

2.2410
0 1697
-1 0441
-0 1857
-1 1180
-0 6715
-13318
07568
-0 1497
06217
-0 0397
12419
-1 8229
-0 7654
03323
15730

Patell test
Sub a2  Sub bl
(n=40) (n=97)
13779 06504
05180 02972
02460 -11438
16667 00992
-0 1184  -10547
08860 -13901
-0 8424 04804
02364 (5808
05009 -07204
05480 -02672
02367 -12441
04402 10300
18463 -24928
47431 21376
-09712  -03873
11197 05523

Sub_b2
(n=86)

12593
02565
00362
07918
-0 4024
0 0061
-17817
05718
09137
14592
14316
08078
15560
-0 0223
01775
22054

Sub_al
(n=143)

2.4189
02092
-1 3548
-0 1742
-1 1953
-0 7238
-1 5654
0 8639
-0 1359
0 5906
-0 0278
0 876%
-1 6927
-0 8427
03241
13600

Boehmer test
Sub_a2 Sub bl
(n=40) (n=97)
-20099 14166
13231 07335
03978 -26861
13888 01865
-01747 -2 7980
-11743 30330
-13070 13827
05377 12750
12322 -17219
15213 -D6315
03178 -20680
04047 13530
1 4818 -3 9912
13417 17899
-13138 -09508
10940 09213

Panel B Market model —using the 5-255 event-post event windows

1
2
3
4

5

617024 372155

16159
22414
09363
-10319

28599
02155
07325
13772

47 4543
02825
17259
18513

-1 0543

54 5471
37340
09103
-0 2593
07283

83429
08181
13922
0 5540
-0 4735

57157
13653
-0 1420
0 6815
15720

70119
0 1982
0 9899
11116
-0 4838

Sub_b2
(n=86)

13614
03595
00549
06589
-0 3839
0 0066
-1 8765
06977
07774
13489
09752
05552
15173
-0 0178
01529
19753

7 1450
1 4999
0 6486
-0 1770
04248

Sub_al
(n=143)

12 5900
124774
121917
120372
11 7540
11 5409
112407
112426
111155
11 0967
10 9900
11 0574
107185
10 5252
104789
10 5943

617024
633183
65 5596
66 4959
65 4640

Patell test
Sub_a2  Sub bl
(n=40) (n=97)
74170 101706
74123 101033
73689 98284
75323 97398
74382 94892
72381 91973
70488 90394
70135 90326
70158 88480
70251 87293
69929 84819
69890 85434
71720 81380
77327 83482
75404 82267
76219 82292
372155 474548
400753 477373
398598 494632
405923 513145
419695 502602

Sub_b2
(n=86)

10 4916
10 4147
103086
103150
101517
100505
9 7020
9 6876
97213
98294
99327
99515
10 0699
99798
99180
101197

54 5471
58 2812
591915
589322
39 6605

Sub_al
(n=143)

12 6368
12 5237
122418
12 0832
117988
115835
112792
112855
11 1593
11 1400
110306
110976
10 7581
10 5645
105179
10 6323

619477
44 9287
37 9883
333586
292015

CAR

Sub_a2
(n=40)

74397
74357
73910
75528
74568
72578
7 0669
70323
70321
70432
70107
70095
71942
77568
75616
7 6438

373634
28 4471
230958
203803
18 8405

Corrected Patell test

Sub_bl
(n=97)

102126
10 1444
9 8699
97794
95202
92343
90753
90712
8 8860
8 7662
85164
85773
81701
$3818
82621
82642

47 6434
33 8730
28 6512
257233
22 4360

Sub_b2
(n=36)

10 5227
10 4466
10 3442
10 3462
10 1796
10 0795
9 7257
97146
97484
98585
9 9605
99813
10 1020
100113
99452
10 1464

54 7640
413618
34 3084
29 5960
26 6765

Sub_al
(n=143)

2 6091
25841
25194
24770
2 4075
23529
2 2843
2 2866
22541
2 2508
22192
22358
2 1586
21135
21073
21372

83429
75531
71102
6 6757
60291

Boehmer test
Sub_a2 Sub_bl
(n=40) (n=97)
14718 22885
14713 22739
14611 22015
14970 21762
14702 21117
14228 20341
13765 19974
13681 19989
13705 19544
13740 19233
13659 18593
13641 18756
14043 17729
15201 18161
14720 17891
14934 17926
57757 70119
53649 65372
46005 59618
42981 55305
41898 49045

Sub_b2
{n=86)

19326
19166
18980
18938
18539
18296
17543
17509
17542
17794
1 7946
17986
18247
18039
1 7921
18375

71563
6 4521
6 0009
56622
53802

Sub_al stands for the sub-sample that inclndes the IPOs of independent firms only, Sub_a2 stands for the sub-sample that includes carve-out IPOs only, Sub_bl stands for the sub-sample of IPQOs that offer primary shares
only, Sub_b2 stands for the sub-sample of IPOs that include secondary shares

180




Table 8.5 Summary Statistics for ARs over the 60-Day Event Window after IPO
(Log Return, Estimated by SUR)

o)
0
st

SO w1 O W b L B =

48

Mean Sgi Mean Sg Mean S:i Mean S::’, Mean S:i
The entire sample Sub_al Sub a2 Sub_bl Sub_b2
01361 02539 01643 02787 01267 01296 01696 02911 01408 02046
00067 00646 00040 00632 00166 00695 00030 00591 00110 00705
00054 00653 00073 00717 00013 00336 00118 00825 -0 0018 00366
00055 00563 00059 00611 00040 00347 00113 00651 00011 00438
00022 00510 00008 00564 0007 00233 00020 Q0510 00024 00513
00002 00345 -0 0007 00359 00019 00292 00008 00405 -00013 00265
-0 0007 00397 -0 0026 00440 00063 00148 -0 0031 00484 00020 00267
00032 00408 00032 00440 00033 00269 00054 00433 00007 00380
-00045 00280 -0 0053 00309 -00018 00129 00048 00312 -0 0042 00241
-00020 00292 -0 0029 (0311 00013 00214 -00025 00328 -0 0014 00248
00007 00418 00009 00440 00067 00329 00034 00507 00022 00287
-0 0035 00365 00042 00403 00008 00174 -0 0059 00458 -00007 00219
-00023 00350 -00030 00389 00002 00149 -0 0026 00399 -00020 00288
00032 00395 00038 00436 00010 00187 00043 00491 00019 00248
00058 00431 00071 (0485 00012 00074 00105 00539 00005 00252
00006 00273 00002 00304 00022 00104 00035 Q0290 -00026 00249
00000 00284 00003 0030§ 00012 00198 00011 00347 -00012 00192
00048 00298 -00049 00327 00047 00161 -0 0009 00235 -0 0093 00352
-00002 00254 00001 00265 -0 0007 00211 00014 00271 00020 00233
00010 00260 00008 00271 00015 00218 00015 00269 00037 00248
00019 00279 00026 00308 -0 0008 00132 00015 00297 00023 00258
-00022 00310 00013 00329 -00054 00232 -00023 00280 00022 00343
00012 00233 00006 00235 00032 00227 00015 00262 00008 00196
-00004 00310 00014 00329 00065 00224 -0 0009 00321 00002 00300
-00002 00246 00013 00254 -00055 00210 -0 0003 00236 00000 00258
00029 00312 00009 00333 00098 00207 00028 (0252 00029 00370
00015 00355 00000 00384 00068 00217 -0 0008 00389 00041 00314
00053 00335 00070 00365 00006 00188 00049 00278 00058 00392
00034 00248 00026 00243 00064 00269 00043 00231 00024 00268
00016 00266 00022 (0288 -00007 00160 00041 Q0276 -00012 00252
00007 00259 00009 00285 -0 0001 00135 00007 00272 00007 00245
00023 00295 00028 00321 00008 00180 00023 00290 00024 00303
00006 00256 00025 00260 -0 0063 00233 -0 0005 00294 00018 00206
00044 00330 00043 00324 00048 00358 00024 00332 00067 00329
00023 00231 00024 00236 00021 00218 00025 00255 00021 00203
00038 00265 00046 00271 00009 00242 00049 00292 00026 00232
00008 00229 00005 00248 00018 00141 -0 0008 00251 00026 00201
-00012 000249 00012 00257 00012 00218 00000 00267 -0 0025 00226
00019 00225 00023 00200 00007 00300 00015 00257 00024 00184
00053 00503 00076 00558 -0 0030 00193 00044 00663 00063 00213
00023 00292 00022 00321 00028 00152 -0 0001 00321 00051 00255
00033 00273 00032 00302 00038 00131 00036 00313 00030 00223
00029 00371 -0 0030 00376 -00027 00357 00053 00322 -0 0003 (0420
00013 00327 00016 00363 00002 00139 -0 0035 00389 00067 00228
00027 00293 00049 00311 -0 0051 00202 00015 00281 00041 00306
00006 00224 00002 00248 00020 00101 00004 00246 00008 00198
00021 00242 -00029 00261 00006 00154 -00049 00297 00010 00154
00005 00347 -0 0010 00368 00062 00255 -00019 00303 00033 00391
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Std Std Std Std Std

Day Mean Dev Mean Dev Mean Dev Mean Dev Mean Dev
The entire sample Sub_al Sub_a2 Sub bl Sub b2

49 00029 00291 -00037 00318 00001 00156 00042 00239 -0 0013 00341
50 -0 0012 00322 -0 0010 00342 -00018 00242 00026 00318 00004 00328
51 -00036 00275 00036 00298 -0003% 00169 -00025 00256 -00049 00295
52 00027 00294 00031 00327 00014 00121 00027 00325 00028 (00258
53 -0 0006 00278 -00018 00307 00039 00122 -00022 00235 00012 00320
54 00030 00309 00031 00344 00028 00113 00022 00332 00040 00282
55 00007 00383 00006 00419 00014 00210 00036 00421 00056 00330
56 00019 00429 00025 00458 -00004 00308 00038 00493 -00004 00345
57 -0 0007 00304 -0 0038 00292 00102 00324 -00057 00315 00049 00282
58 00016 00381 -0 0010 00322 00110 00535 00038 00377 -0 0008 00385
59 -0 0003 00257 00007 00271 00038 00194 00001 00238 -0 0007 00277
60 00029 00276 00024 00283 00047 00253 00006 00259 00054 00295

Sub_al stands for the sub-sample that includes the IPOs of independent firms only, Sub_a2 stands for the sub-sample that
mmcludes carve-out IPOs only, Sub_b1 stands for the sub-sample of IPOs that offer primary shares only, Sub_b2 stands for
the sub-sample of IPOs that include secondary shares
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Table 8.6 Testing for Statistical Significance of ARs and CARs over 60 Days in the
Entire Sample (n=183) — SUR Estimated Market Model (Log Return)

AR CAR
o Patell test Bochmer test Patell test Corrected Boehmer test
Patell test
1 74.4389 9.5553 74 4676 74 8177 9 5553
2 3.0494 13680 54 8138 550528 8 6578
3 2.0453 12233 459417 46 1383 80732
4 1 0694 0 6603 403143 40 4877 7 6628
5 04295 02112 362398 36 4094 71077
6 0 2603 01794 331939 333551 6 5067
7 10841 07954 311190 313023 6 1861
8 2.0143 12204 29 8124 30 0000 5 9406
9 -1 8614 -2 2631 27 4842 27 6582 55133
10 -1 2034 -12278 257025 25 8525 51864
11 02313 -02205 24 4381 24 5731 4 9765
12 -1 5869 -13492 22 9389 23 0656 47073
13 -1 2181 -1 0090 216997 21 8109 4 4268
14 0 5046 03571 210498 21 1480 42766
15 1.9633 15020 20 8427 20 9445 42413
16 02435 02615 202412 203413 41020
17 -0 0579 -0 0688 19 6234 197177 39773
18 -2 0048 -19986 18 5944 18 6954 37597
19 -0 1129 -0 1272 18 0792 18 1683 3 6648
20 0 4443 05554 17 7175 17 8070 35919
21 05711 05832 17 4128 17 4940 35413
22 -1 3036 -14625 16 7286 16 8128 3 3948
23 03475 04930 16 4334 16 5145 33408
24 02228 02370 16 1395 16 2062 3 2851
25 -0 1231 -0 1883 157923 15 8560 32120
26 12259 11703 15 7237 15 7870 3 1999
27 0 7896 06311 155816 15 6462 31774
28 2.1884 2.1780 157152 157791 32106
29 2.0148 2.1308 15 8101 15 8819 32389
30 04260 05042 156185 15 6982 31922
31 03504 04603 154255 15 5080 31540
32 0 5444 06237 152727 153592 31248
33 03240 0 4005 15 0951 15 1827 30883
34 17435 16304 151735 152616 31132
35 14635 17500 152070 152879 31164
36 16200 1 4649 152651 15 3457 31343
37 0 8195 10639 15 1977 152714 31230
38 -0 3485 -0 3877 14 9389 150122 30722
39 0 4845 06364 14 8273 14 3949 3 0509
40 2.9458 18410 151024 151758 31221
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AR CAR
Day Patell test Boehmer test Patell test g;r;*ﬁctt:g Boehmer test
41 11552 1 4666 150982 151672 31256
42 12474 13144 151110 15 1802 31310
43 -2 5516 -1 5175 14 5522 14 6064 29828
44 11874 12372 14 5604 14 6181 29912
45 1.3364 1 4934 14 5970 14 6534 30010
46 04288 05797 14 4953 14 5569 2 9801
47 -0 8589 -1 1595 14 2224 14 2793 29163
48 0 5942 0 5401 14 1622 142117 2 8950
49 -1 0384 -11731 13 8679 139161 2 8211
50 -10189 -1 1432 13 5859 13 6312 27502
51 -1 5868 -1 9573 13 2321 132707 2 6674
52 08300 09946 132172 13 2623 2 6660
53 00965 00970 13 1060 13 1499 26381
54 08170 0 8646 13 0937 13 1397 26372
55 01043 00797 129843 130316 2 6063
56 13003 09642 130421 13 0898 26200
57 -0 7510 -0 6655 12 8280 12 8757 2 5706
58 15151 08171 129193 12 9643 2 5836
59 -0 1548 -0 1596 12 7885 12 8325 2 5567
60 19258 17108 12 9286 12 9735 2 5935
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Table 8.7 Testing for Statistical Significance of ARs and CARs over 60 Days after IPO in the Sub-samples — SUR Estimated Market Model (Log Return)

Day

N = - e - T T T P o

[ I o T T T Y R
(=B = I - I A T R P B =]

21

Sub_al
(n=143)

64 5369
1.9652
23205
08058
-03114
-0 0680
5571
2 0603
-18422
-12055
-0 8842
-17368
-15210
12073
2 1688
00254
-0 1060
-16931
-0 3209
02221
06897

Patell test
Sub_a2  Sub bl
(n=40)  (n=97)
371950 49.6144
28068 06568
-00128 17500
07638 19423
15074 -04918
06854 07784
12654 05639
04128 3.0176
-0 4981 -09299
-02948 -02712
11771 02110
-0 1104 -2 4007
02705 -10497
-12035 11614
00985 2515t
04727 12614
00765 02208
-10868 -0 0304
03652 01376
05303 -04329
-00825 00030

_AR
Sub b2 | Sub_al
(n=86) | (n=143)
55.8946 | 788%
3.7508 | 038636
1 1250 13484
-05028 [ 04598
11487 | -01382
-0 4469 | -0 0445
09825 | 03698
-0 2665 | 11765
-1 7277 | -20595
-14674 [ -12009
-0 5615 1 -0 8356
02347 | -13314
-06620 | -11424
-04973 | 09592
01928 | 14748
-0 9845 | 00246
-0 3190 | -0 1192
-2 8922 | -15364
-0 3107 | -0 3621
11078 | 02933
08299 | 06476

Boehmer test

Sub a2
(n=40)

59287
13580
-0 0085
07438
17362
05950
20316
03330
-10192
-0 3272
11744
02219
04761
-0 6450
03553
12595
01176
-2 0811
04058
0 5606
-0 1413

Sub_bl
{n=97)

6 5625
04167
09332
11981
-02322
0 4488
03697
17393
-1 1887
-02846
01942
-1 6461
-0 7996
038764
16208
1 3787
02290
-0 0380
01549
-0 6521
00027

Sub_b2
(n=86)

6.9400
13454
0 7253
-03110
05917
-0 4254
0 8461
-0 1730
-19913
-14517
-0 5561
0 3251
06112
-0 3297
02022
-1 0488
-0 4682
-2 4595
-0 3487
11959
09938

Sub_al
(n=143)

64 5369
47 0241
39 7347
34 8142
309995
28 2707
26 3842
25 4086
233413
217623
20 4830
19 1096
17 9380
17 6082
17 5711
17 0195
16 4857
15 6221
£5 1318
14 7984
14 5922

Patell test

Sub_a2
(n=40)

37 1950
28 2855
23 0877
203764
18 8994
17 5325
16 7102
15 7769
14 7086
13 8606
13 5705
12 9609
12 5274
117501
113771
111340
10 8201
102591
10 0693
99329
96755

Sub_bl
(n=97)

49 6144
355471
300344
26 9817
239133
22 1475
207177
20 4465
18 9672
17 9081
17 1383
15 7157
14 8080
14 5797
14 7348
14 5822
14 2004
13 7931
13 4568
130193
12 7062

Sub_b2
(0=86)

55 8946
42 1757
350859
301338
274663
24 8907
234156
21 8091
199859
18 4963
17 4662
16 7904
159480
15 2350
14 7682
14 0531
13 5562
124925
12 0880
120297
119209

Sub_al
(n=143)

64 8653
47 2409
399242
349651
311342
28 4080
26 5271
255474
23 4663
21 8762
205844
192026
18 0160
17 6808
17 6489
17 0964
16 5569
15 7000
15 2066
14 8688
14 6525

CAR

Corrected Patell test

Sub_a2
(n=40)

373843
28 4322
23 1991
20 4891
19 0095
17 6310
16 7967
15 8636
14 7894
139339
13 6397
13 0279
12 5878
11 8037
11 4288
11 1833
10 8695
103030
10 1085
9 9745
97140

Sub_b1
(n=97)

49 3669
357169
30 1690
270754
239975
222521
208360
205663
150729
18 0070
17 2273
157982
14 8743
14 6431
14 8033
14 6521
14 2680
13 8652
13 5253
13 0852
12 7591

Sub_b2
(n+36)

56 1791
42 3750
352633
303059
276256
250238
23 5333
219200
20 0900
18 5880
17 5498
16 8684
16 0193
152979
14 8310
141116
13 6100
12 5463
12 1384
12 (788
11 9687

Sub_al
(n=143)

7 8890
7 1099
67435
64132
58705
53669
50734
48927
4 5403
42695
4 0639
38337
3 5808
35127
35152
33881
32836
31105
30280
29651
29381

Bochmer test
Sub_a2 Sub_bt
(n=40) (n=97)
59288 65625
54793 62106
47304 57346
44293 53761
43191 48210
39490 44069
38275 4129
36292 40337
33463 37955
31377 36431
30746 35757
29141 33457
27883 31565
25640 31097
24717 31559
24176 31267
23453 30558
21971 29896
21448 29430
21040 28453
20396 27976

Sub_b;
(n=36'

6 9400
6 080¢
5 7007
5 4461
52193
4 7812
46142
4 3547
3 977§
36583
3 4260I
32827
30787
29145
28194
265612
2 5541
2325(
22442
22361
2215¢
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Day

|23

Sub_al
(n=143)

-0 8097
00917
09030
02567
01379
-0 2440
23171
13924
04168
03300
05556
0 8664
10380
12834
13011
67211
-01733
(06435
36461
09653
09236
-2 3099
11863

Patell test
Sub_a2 Sub bl
(=40} (0=97)
-12573 -0 8382
05699 (3679
-12307 -00935
-0 7488 -0 0899
2.3613 07469
2.1504 02451
02998 10950
16767 20679
01231 08946
01256 01609
01138 0 592%
-09453 00460
17666 02707
07037 13008
10050 15434
03894 03668
-04177 01874
-01803 04908
-05929 15924
06458 03149
09217 08265
-10%02 -22828
02968 -02678

_AR_
Sub b2 | Sub_al
(n=86) | (n=143)
-09583 | -0 9046
01162 | 01310
04244 | 09392
00841 | 03962
09950 | 01258
08916 | -0 2027
2.0294 | 23150
07428 | 15808
03286 | 04588
03403 | 04031
01653 | 05933
04237 | 10316
22558 | 10533
07534 | 15014
07240 | 11986
08058 | 08556
-0 7074 | -0 1860
01855 | 09637
26061 | 2.0467
13507 | 11600
09418 | 08816
12978 | -13918
20165 | 11467

—Boehmer test

Sub a2 Sub_bl
(n=40) (n=97)

-14273 -1 1164
07842 05587
-14697 -01254
-1 1151 -0 1788
29531 11437
15491 01602
02930 14078
14540 19571
02156 10746
02445 01982
01894 07101
-14168 00506
13275 03400
0961 13434
038450 13516
09114 04357
-0 35366 01837
-01737 05882
-1 1481 038240
10560 03853
20477 07732
-0 6130 -1 7630
04693 02406

Sub_b2
(n=86)

-0 9630
01534
03777
-0 1060
07282
10617
16725
09254
-03827
04829
01798
06200
17263
11395
06774
11771
09547
02752
2 3250
17920
11794
-0 6366
2.7413

Sub_al
(n=143)

140841
13 7936
13 6875
13 4623
13 2279
12 9337
13 1385
13 1686
130233
12 8708
12 7663
127223
127118
12 7458
12 7844
127290
125323
12 4736
12 8932
12 8857
12 8739
123711
12 4085

_Patell fest

Sub a2  Sub_bl
(n=40)  (n=97)

91850 122247
91019 120327
86591 117602
83344 1135046
86356 114277
83880 112613
87845 112653
89431 114533
88153 1t4242
86945 112673
85777 111945
§2822 110316
84624 109146
84596 109774
85088 110811
84570 109906
82773 108754
81416 108137
79454 109295
79488 108445
79938 108422
77360 103672
76924 102084

Sub_b2
{n=86)

11 4425
112152
110657
10 8253
108102
10 7797
10 %690
109162
106727
10 5602
10 4232
103378
10 5715
10 5467
10 5199
10 5092
10 2552
10 1526
10 4370
105198
10 5392
10 2180
10 4052

Sub_al
(n=143)

14 1438
13 8503
13 7367
13 5135
13 2766
12 9824
13 1878
132174
13 0766
12 9238
12 8170
12 7741
12 7688
12 8000
12 8392
12 7828
12 5878
12 5269
12 9471
12 9373
12 9266
12 4210
12 4562

CAR

Sub a2  Sub_bl
(n=40) (=97

92186 122776
91355 120868
86908 118063
83638 115537
86642 114754
39194 113098
88152 113154
89793 115050
88524 114803
87345 113255
86181 112516
83220 110886
85006 109755
84979 110359
85474 11 1411
84951 110505
83092 109331
81735 108703
79801 109851
79800 108982
80281 108963
77569 104125
77153 102512

Corrected Patell test

Sub_b2
(n=36)

114862
112537
111018
10 8592
10 8419
108124
11 0002
10 9489
10 7072
10 5941
10 4554
103711
10 6064
10 5806
10 5532
10 5410
102875
10 1831
10 4711
10 3507
10 5716
10 2485
10 4368

Sub_al
(n=143)

2 8368
27867
27784
27361
263824
26269
26797
26902
2 6549
26268
2 6064
2 6045
2 6084
26125
26274
26205
25845
25783
26824
26858
26845
25521
25667

_ Boehmer test

Sub_a2
(n=40)

1 9091
18865
17753
1 6961
17773
18376
1 8039
18464
18123
17821
17575
16789
17262
17254
17348
17231
16815
1 6460
16004
16016
16157
15493
15393

Sub_bl
n=97)

26905
2 6557
25932
25366
25326
25023
25134
25714
25544
25177
2 5009
2 4659
2 4430
24507
2 4845
2 4660
24515
24429
24805
24627
24644
23363
22976

Sub_b:
(n=86)

21175
20770
20574
20108
20015
19993
20355
20234
19747
1 9559
19313
1 914'."I
1 9679
19640
19587
1 9600
19079
1 8877
19495
1 9698
19754
1 894(
1 9384
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Day

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Sub_al
{n=143)

2.2562
02095
-10774
-0 2000
-11309
-0 6863
-1 3438
0 8205
-0 1601
06181
-0 0219
12204
-1 8105
-0 7866
03498
15812

Patell test
Sub_a2 Sub_bl
(n=40) (n=97)
-14075 06497
05211 02983
01999 -11701
16491 00795
-00827 -10739
-0 8816 -137%4
-0 8534 -04373
02240 05878
05090 -07231
05788 -02755
02644 -1 2561
04737 10164
18170 -24946
47280  2.1447
-09925 -03777
11295 05566

Sub_b2
(n=86)

12594
03083
-0 0102
0 7824
03742
00213
-17972
0 5866
0 9087
14844
14861
08173
15539
-0 0676
01753
22181

AR

Sub_al
(n=143)

2 4336
02582
-13976
-0 1874
-1 2087
-0 7395
-1 5765
0 8947
-0 1450
05871
-00153
038619
-1 6790
-0 8648
03413
13679

Boehmer test
Sub_a2 Sub_bl
(n=40) (n=97)
-20485 07489
13344 03895
03222 -14489%
13732 00790
-0 1215 -15009
-11727 -135908
-13142  -07396
05171 06870
12427 -09116
16002 -03438
03523 -11015
04346 08092
14570 -210%99
13371 09492
-13540 -04902
11039 04911

Sub_b2
(n=36)

13565
04327
-0 0155
06510
-0 3573
-0 0232
-1 8882
07195
07706
13738
10124
05624
15143
-0 0540
01513
1.9883

Sub_al
(n=143)

12 6062
12 4993
12 2085
12 0518
11 7666
11 5513
112493
11 2544
11 1257
11 1063
11 0020
11 0664
10 7291
10 5329
10 4888
10 6051

Patell test
Sub a2  Sub_bl
(n=40) (0=97)
73966 101912
73926 101238
73427 98449
75038 97533
74150 94998
72158 92093
70252 90503
69884 90444
69921 88393
70058 87394
69775 84902
69782 85499
71574 81441
77163 83552
75214 82349
76042 82379

Sub_b2
(n=86)

10 4767
10 4077
10 2948
10 3000
10 1409
100359
9 6854
96732
9 7063
9 8180
99287
99489
10 0671
99710
9 %090
101124

Sub_al
(n=143)

12 6528
12 5455
12 2585
12 0976
1t 8112
115936
11 2875
112970
11 1693
11 1495
110424
11 1063
10 7684
105721
105276
10 6430

Sub_b2
(n=86)

10 5075
10 4353
103302
103309
10 1686
10 0646
9 7087
9 6998
97331
9 8468
59563
99784
100989
10 0023
99359
10 1389

CAR
Corrected Patell test
Sub_a2  Sub_bl
(n=40) (n=97)
74190 102331
74156 10164%
73644 98863
75239 97927
74334 95396
72353 92462
70430 90861
70070 90829
70081 88972
70238 87761
69951 85247
69986 85837
71795 81762
77402 83887
75424  §2703
76260 82728

Sub_al
(n=143)

26165
25928
25267
24837
24135
23583
22891
22923
22593
22559
22247
22406
21639
21180
21123
2 1425

Boehmer test
Sub a2 Sub_bl
{(n=40) (n=97)
14672 22952
14669 22805
143551 22069
14904 21808
14650 21154
14179 20382
13713 20010
13625 20027
13653 19581
13698 19266
13628 18622
13619 18779
14013 17752
15167 18187
14680 17920
14898 17956

Sub_bz
(n=86)

19535
19395
19192
19146
1 8749
1 8494
17726
17697
17728
1 7993
18161
18204
1 8469
1 8245
18125
1 859¢C

Sub_al stands for the sub-sample that includes the IPOs of independent firms only, Sub_a2 stands for the sub-sample that includes carve-out IPOs only,
Sub_b2 stands for the sub-sample of IPOs that include secondary shares
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Evidently, systemic sk, as reflected by the beta coefficient in the market model, 15
sigmficantly lower for the primary share offerings sub-group than for the secondary
share offerings subgroup (Table 89) Together with the earlier conclusion on the
correlation of the residuals, this 1mplies that the risks of the primary-share-offering
IPOs are more highly correlated and relatively less affected by overall market

performance, compared to the secondary-share-offering IPOs
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Table 8.8 SUR Regression Diagnostics for the Market Model (Log Return)

Variable Obs

Mean

Std
Dev

Min

Max

Mean

Std
Dev

Min

Max

200-day estimation window

Panel A The entire sample

Alpha 183
Beta 183
rmse 183
R-sq 183
Chi-sq 183
p-value 183

-0 0020
02679
0 0317
00210
55838
00876

00035
04573
00160
00348
92814
0 13850

-0 0117
-0 8521
00023
-0 0013
0 0200
0 0000

Panel B (Sub_al) The IPOs of independent firms

Alpha 143
Beta 143
rmse 143
R-sq 143
Chi-sq 143
p-value 143

-0 0022
02725
00329
(0208
53 000
00883

0 0036
04830
00166
00363
90216
01834

-0 0117
-0 8521
0 0023
-0 0013
00200
0 0000

Panel C (Sub_a2) The IPOs of carve-out firms

Alpha 40
Beta 40
Tmse 40
R-sq 40
Chi-sq 40
p-value 40

-0 0015
02515
0027
00221
65 984
0 0851

0 0033
¢ 3551
00127
00296
102 13
01931

-0 0085
-0 2853
0 0055
-0 0009
00600
00000

Panel D (Sub_bi) The primary share offerings

Alpha 97
Beta 97
rmse 97
R-sq 97
Chi-sq 97
p-value 97

-0 0025
0 1842
00341
00148
40 124
0 1085

00035
0 4436
00176
00290
81 069
01994

-00117
-0 8521
0 0023
-0 0005
00600
00000

0 0095
22616
00973
02353
654 05
08910

00095
22616
00973
02353
654 05
0 8310

0 0061
15589
0 0663
01245
478 38
08117

00058
21961
00973
02353
654 05
08117

Panel E (Sub_b2) The offerings including secondary shares

Alpha 86
Beta 36
rmse 86
R-sq 86
Chi-sq 86
p-value 86

Breusch-Pagan test of independence for SUR
200-day estimation window (Logarithmic return) Chi2(16653)= 17137 511, Pr=0 0042
255-day estimation window (Logarithmic return) Chi2(16653) = 17340 319, Pr=0 0001

-0 0015
03623
00289
00280
73 563
0 0641

0 0036
04566
00135
00394
102 09
01653

-0 G103
-0 3821
0 0055
-0 0013
00200
0 0000

00095
22616
00838
01369
478 38
08910

255-day estimation window

-0 0019
02831
00312
00191
19290
0 1466

-0 0020
02961
00327
00192
19277
01496

-0 0013
02365
00262
00188
19339
01362

-0 0024
02063
00337
00137
13284
01786

-0 0013
03698
00285
00251
26 064
01106

00031
04450
00148
00318
32096
02602

0 0032
04702
00155
00330
33246
02658

0 06029
0 3408
00111
00271
27979
02418

00030
0 4476
00164
00297
29074
02808

00033
04282
00124
00331
34109
02310

-0 0116
-0 5294
00021
-0 0054
0 0000
0 0000

-0 0116
-0 5294
00021
-0 0036
0 0000
0 0000

-0 0077
-0 3226
0 0062
-0 0054
0 0000
0 0000

-0 0116
-0 5254
00021
-0 0054
0 0000
0 0000

-0 0093
-0 2282
0 0062
-0 0013
0 0000
00000

00071
23577
00882
02117
22379
09974

00071
23577
0 0832
02117
22379
09778

0 0043
14237
00594
01162
131 56
09974

0 0049
23577
00882
02117
22379
09778

00071
20815
00791
01544
148 91
09974
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Table 8.9 Equality Tests (Mean and Median) on the Alpha and the Beta of the
Sub-samples (Estimated by SUR, Log Return)

200-day estimation  255-day estimation
Sub-samples Tests window window

Alpha Beta Alpha Beta

Sub_al vs Sub a2 Wilcoxon rank-sum test 0267 0962 0194 0589

Median test 0451 0499 0266 0080
Continuity corrected median test 0 565 0619 0351 0116

Sub_blvs Sub b2 Wilcoxon rank-sum test 0.134 0.002 0.026 0.000
Median test 0210 0.006 0210 0.015
Continuity corrected median test 0 269 0.010 0269 0.022

Sub_al stands for the sub-sample that includes the IPOs of independent firms only, Sub_a2 stands for the
sub-sample that ncludes carve-out 1POs only, Sub_bl stands for the sub-sample of 1POs that offer
primary shares only, Sub_b2 stands for the sub-sample of 1POs that include secondary shares This table
reports the p-value of the non-parametric Wilcoxon rank-sum test (testing equality of mean) and the
Median test (testing equality of median) between the two sub-samples (carve-outs versus mdependent
firms, primary share IPOs versus secondary share IPOs) For the Median test, the Pearson chi-squared test
statistic 15 computed both with and without a continuty correction
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8.4.3 The Relationship between Underpricing, Ownership Structure, and IPO
Structure

Table 8.10 presents the results of the cross-sectional OLS regressions of underpricing
on market performance (Market Return), ownership concentration (CONC1, CONC2)
and control (Carve-out), and IPO structure (Portion_Dummy). Fourteen different types
of underpricing calculated by various methods are analysed. As shown by the table, the

results do not vary much.

For several reasons, I favour Underpricingl0, which is computed using 5-255
event-post_event windows based on logarithmic returns estimated by the market model
using SUR. First, given the fact that the daily abnormal returns disappeared shortly after
trading began (zero ARs from the second trading day), a 5-day event window 1s long
enough to capture underpricing while avoiding contamination by other events Second,
log returns are preferred as they are more likely to be normally distributed, therefore
providing better accuracy for estimation by the market model. Third, the market model
is superior to the market-adjusted model and raw returns in that 1t deals with the
possibility that a change 1n a stock price may come from co-movement with market
performance Fourth, SUR estimation adjusts for correlation between the residuals of

different equations

Evidently, Market_Return 1s an important determinant of the degree of underpricing,
while underpricing increases in market performance, which confirms Hypothesis 4. For
variables related to ownership and control structure, CONCI 1s significant and positive
whereas CONC2 1s negative but not significant (CONC1 and CONC2 are jointly
significant), while Carve-out 1s significant and positive. Therefore Hypothesis 2 1s
confirmed whereas Hypothesis 3 1s rejected. The dominant concern for the UK IPO
firms seems to be to avoid dilution on the owners’ control status. The higher 1s
ownership concentration (in another words, the more highly controlled of the IPO firm
by the owners), the less likely 1t 1s that under-monitoring will be a problem On the
other hand, the control nghts of the owners will be more valuable This implies that
1ssuers would prefer to underprice in order to induce a larger number investors (more
intense rationing) to minimise the potential threat to their control rights and to keep out

non-value-maximizing monitoring from outside block shareholders
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Portion_Dummy is significant and positive, suggesting that when other factors are kept
constant (controlling for both market conditions and ownership concentration and
control), underpricing varies with IPO structure, IPOs that offer pnmary shares only are
more highly underpriced than those 1n which the original shareholders are selling out.
This result supports Hypothesis 1 and confirms that the degree of underpricing is

significantly influenced by the entrepreneunal wealth losses effect

When I examine the interaction effects between the carve-out dummy, portion dummy
and ownership concentration at IPO (CONC1), 1t is found that ownership concentration
actually reduces underpricing for the carve-outs that offer primary shares only
(0.3466 — 0.3294 — 0 2663 = —0.2491). An explanation for this 1s that there may be
a threshold for the impact of ownership concentration on underpricing when the 1ssue
company is so firmly controlled by a single shareholder (e g. with over 50%
sharcholding), dilution of control rights is less likely to be a problem for an issuer that

goes public purely for raising new finance,

Comparing between the independent firms that offer primary shares only and the ones
that include secondary shares, the change 1n underpricing 1s much more sensitive to the
degree of ownership concentration for the latter group. Here a one-unit increase in
ownership concentration at the time of the IPO will produce an increase of 34 66% for
the independent secondary-share-offering IPOs but only 8 03% (= 0.3466 — 0.2663)
for the independent primary-share-offering IPOs. This implies that for independent
firms, when the IPO involves mnsider selling, the change 1n underpricing is much more
sensitive to the degree of ownership concentration than when it does not. This provides
further supporting evidence for Hypothesis 2. To retain their original control is a very
important consideration for the owners of IPO firms, especially for owners planning an
insider exit, and underpricing is used as a means to discriminate among 1nvestors so as

to protect the msiders’ controlling status.

There is also an interaction effect between the carve-out dummy, portton dummy and
market performance (Market Return), significant at 10% level While underpricing
increases 1n market return for both the IPOs of independent firms and carve-outs, the

former group shows a higher sensitivity of the performance to market movement. In
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addition, the performance of the carve-outs that offer primary shares only 1s more
sensitive to market movement (0 6299 + 0.0843 — 03980 = 0 3162), as compared to
the carve-outs that include secondary shares (0 6299 — 0 3980 = 0.2319)
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Table 8.10 Determinants of Underpricing (n=183) — Log Return

Panel A Market-adjusted abnormal return on day 1 Panel B Market model estimated abnormal return on day 1
(OLS regression)
Underpricing| Underpricing2 Underpricings Underpricing6
(FTSE all share index) (FTSE mdustrial indices) (Market modet (200)) {Market model (255))
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 1 Model 2
Intercept -0 0584 -0 0643 -0 0476 -0 0566 -0 0601 -0 0665 -0 0606 -0 0669
(0 0917) (0 0875) (0 0936) (0 0889) (0 0917) (0 0877) (00916) (0 0876)
Market_Return 0 6380%* 0 6805++ 0 6054*+ 0 6706** 06272+ 0 67394+ 06303%* 06758**
(0 2235) (0 2061) (0 2249) (0 2076) (0 2233) (0 2060) (0 2228) (0 2059)
CONCI 0339]+* 0 344G+ 0 33324+ 034214+ 0 3460** 03524+ 03464+ 03527+
(0 1201) (01201} (0 1220} (01213) (0 1200} (0 1200) (0 1201) (0 1201)
CONC2 -0 1471 -0 1498 -0 1459 -0 1501 -0 1484 -0 1514 -0 1488 -0 1517
(0 1116) (0 1150) (0 1112) (0 1147) (0 1114) (0 1147) (0 1115) (0 1148)
Carve-out 0 2156* 02212+ 0 1536* 02022* 02160* 0 2223% 02165* 0 2225%
(0 0931) (0 09502) (0 0961) (0 0926) (0 0926) (0 0897) (00924) (0 0895}
Portion_Dummy 0 2790* 0 2838* 02766* 02838* 0 2859+ 02911 02864* 02915*%
(0 1146) (0 1179) (0 1155) (0 1184) (0 1146) (0 1180) (0 1145) (0 1180)
CONCI1*Carve-out -0 3262+ -0 3318+ -0 3040* -0 3126** -0 3293%* -0 3355%* <0 3296%* -0 3356+
(0 1176) (0 1158) (0 1200) (0 1175) (0 1167) {0 1148) (0 1166) (01147)
CONCI1*Portion Dummy -0 2567# -0 25974 -0 26364 -0 2682# -0 2657# -0 2690# -0 2659# -0 2692#
(0 1388) (0 1383) (0 1394) (0 1386) (0 1385) (0 1381) (0 1384) (0 1381)
Market Return*Carve-out -0 41034 -0 4261# -0 3873 0 4116# -0 35484 -0 41234 -0 3980# -0 41508
(0 2397) (0 2437) (0 2416) (0 2445) (0 2365) (0 2409) (0 2367) (02412)
Market Return*Portion_Dummy 00769 01178 00844 00823
{0 3088) (03104) (0 3080) (0 3080)
Prob>F 00155 oo 00278 00174 00131 00088 00129 00088
R-sq 0 1426 01422 01386 01378 01438 01434 01441 01437
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Intercept

Market_Return

COCNC1

CONC2

Carve-out

Portion_Dummy

CONCI*Carve-out

CONC{*Portion_Dummy

Market Return*Carve-out

Market Return*Portion Dummy

Prob>F
R-sq

Panel C Market model estimated abnormal return on day 1
(SUR regression)

Underpricing9
(Market model (200))
Model 1 Mode! 2
-0 0600 -0 0665
(0 0917) (0 0877)
06267+ 067414+
(0 2233) {0 2058)
0 3459++ 0 3524%¢
(0 1201) (0 1200)
-0 1486 -0 1516
{0 1113) (0 1146)
02161* 02224*
(0 0926) (0 0897)
0 2860* 02912+
(0 1146) (0 1180}
-0 3294** -0 3356~
(0 1167) (0 1147)
-0 2658# -0 2692#
(0 1385) (0 1381}
-0 3942# -0 41194
(0 2364) (0 2407)
0 0857
(0 3078)
00129 00085
01440 01435

Underpricingl0
(Market model (255))
Model 1 Model 2
-0 0605 -0 0669
(0 0917) (0.0877)
0.6299** 0 6765*%*
(0.2229) (0.2059)
0.3466%* 0 3530**
(0.1201) (0 1201)
-0 1490 -0 1520
(0.1115) (0.1148)
0 2162* 0.2224*
(0 0925) (0 0896)
0.2865* 02917
(0 1145) (0 1180)
-0 3294** -0 3355%*
(0 1167) (0 1148)
.2663% -0 2696#
(0 1385) (0 1381)
-0.3980% -0 4154#
(0 2367) {0 2411)
0.0843
(0 3079)
0.0128 0 0087
0 1443 0.1428

Panel D Raw return onday 1

Underpricing13
(Raw return)
Mode! 1 Model 2
-0 0630 -0 0691
(0 0919) (0 0879)
06309%* 06751%*
(02233) (0 2062)
0 3461%* 03521+
(0 1203) (01202)
-0 1488 -0 1517
(01113} (0 1146)
02189+ 02243+
(0 0928) (0 0899)
02847+ 0 2896+
(0 1147) (O L181)
-03312** -03371+*
(0 1172) (0 1153)
-02631* -0 2662#
(0 138%) (0 1385)
-0 39454 -0 4110#
(0237) (0 2416)
00799
(0 3086)
00125 00085
01437 01433

Market_Return 1s the annual market return in the 12 months preceding the IPO, calculated using the FTSE All Share Index CONCI
(CONC2) 1s the percentage of shareholdings that block holders own before (after) the IPO Carve-out 1s a dummy equals 1 if the [PO
firm 15 a carve-out Portion_Dummy equals 1 1f the IPO includes primary shares only #p<0 1, * p<0 05, ** p<0 1, *** p<0 001
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8.5 Concluding Remarks

In this chapter, using a sample of 183 IPOs floated on the London Stock Exchange from
1998 to 2003, I have examined both the performance of IPOs in the short-run and the
determinants of underpricing. Event study methodology has been employed, with
various approaches used and compared. Of these, the market model using 5-255

event-post_event windows and log returns and estimated by SUR is preferred.

The average degree of underpricing in the UK for the studied period is greater than in
earlier periods This may have been caused by increased risks of firms floated in the

market, following the establishment of AIM for smaller and/or growth firms

The entrepreneurial wealth losses model and the theory of retaining control are
examined and supportive evidence 1s found. Firms that go public purely for financing
reasons have higher uncertainties but less systemic risk and hence are more highly
underpriced. On the other hand, firms that go public also for the purpose of divesting
shares are relatively less underpriced, probably so as to reduce insiders’ wealth losses
from the continuous sales. At the same time, underpricing is used as a means for the
original controlling sharcholders to discriminate among investors so as to protect their

control rnights.
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9 Conclusions

In this thesis, I have used a sample of 204 UK IPO firms and 2315 UK private firms to
systematically investigate the decision to go public in the UK I have examined the
determinants of the likelihood of an IPO, IPO structure and IPO underpricing so as to

attempt an answer to the question ‘why and when do firms go public in the UK?’

UK IPO activities indeed show different characteristics from continental European IPOs
Over the sample period from 1998 through 2003, UK IPOs utilise the stock market as a
channel for financing rather than as a facility for shareholders to sell out. The UK
market provides access to a large pool of equity capital for firms at different stages of
growth — not only for mature firms, but (more importantly) also for young growth firms

These are two important features distinguishing the UK market from continental
European markets. The different roles played by the UK stock market can be explained
by its high market efficiency, informative stock prices and strong investor protection. A
deep market with high efficiency in revealing firm value reduces asymmetrnc
information problems in the market, hence reducing information costs and improving
evaluation accuracy. In addition, strong investor protection enhances the confidence of
dispersed public investors, hence encouraging investment in firms at an earlier stage of
their life cycle These features serve to lower the barrier to stock market entries for
younger firms and enable them to seek public equity to fund growth. In contrast,
continental European markets have relatively weaker market efficiency and weaker
investor protection, which gives rise to more significant problems of adverse selection
and 1ncreases the nisks of investing i young firms. Consequently, firms tend to go
public at a later stage, and use the market as a channel to raise funds to reduce leverage

or as a facility for shareholders to divest

Why and When Do Firms Go Public in the UK?

Overall for the UK IPOs, their reasons for resorting to the stock market appear to be
different over the life cycle of firms For firms at a relatively earlier stage of growth,
limited cash generation ability drives these growth firms to seek additional equity
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capital from the stock market to overcome financial constraints As firms grow more
mature (older and larger), a high leverage level drives these firms to seek fresh equity in
order to avoid the potential threat of debt overhang. Meanwhile, the accumulation in the
public domain of substantial firm-specific information about the mature firms reduces
both information asymmetries and potential adverse selection costs Firms in good
financial health and with a number of valuable re-investment opportunities, potentially
have a large amount of monitoring capital (passive monitors) available in the market.
Therefore, in addition to obtaining investment financing from the public market,
passive monitoring in the market enables the original shareholders (active monitors) an
exit route. Established mature firms may go public purely to sell existing shareholdings,

although this seems to be very rare in the UK.

The market timing patterns also appear to be different across the firms with different
reasons of going public, IPOs which involve selling-out by shareholders tend to be
timed so as to offer in rising markets but avoiding the market peak so as to maximise
the total proceeds from a two-stage selling process These IPOs tend to be timed at a
higher market return in comparison to IPOs purely for investment financing On the
other hand, at the peak of the market (a hot issue market), more firms float on the
market purely for financing, probably to take advantage of the buoyant market

conditions and window of opportunity,

Independent firms and subsidiaries appear to go public for different reasons. The IPOs
of independent firms are mainly driven by the need for capital to fund investment, due
to limited internal cash generation ability These firms appear to be smaller, have a more
dispersed ownership structure and in an earlier stage of growth In contrast, the IPO
decision of subsidiaries is mainly driven by corporate restructuring and divestment.
Parent firms tend to divest highly indebted and less controlled subsidiaries via IPO.

This result of carve-outs is consistent with the results from the Italian market.

For all the UK IPO firms, corporate governance 1s an important consideration when
firms make their IPO decisions More highly concentrated managerial sharcholdings
enable a firm to give away more new shares to public investors, as managerial control is

less likely to be diluted by dispersed public investors. For the firms less controlled by
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management, the non-manager shareholders divest more at IPOs. Ownership dispersion
increases the amount of fresh capital offered (bringing in monitoring capital) but
decreases the number of shares divested (maximizing the proceeds from two-stage

sellmg).

A Unified Investment-Divestment Framework for IPO Decision

Although in the UK an IPO decision is related to various factors, these can be
incorporated into a untfied mvestment-divestment framework, IPO firms appear to
possess private information about the value of their growth potential. The higher the
value, the greater is the amount of fresh capital raised to finance investment while the
lower 15 the number of shares divested by existing shareholders. In this way, firm value
can be enhanced, benefiting from new investment. On the other hand, the lower the
value of growth potential (evaluated by the IPO firms), the greater amount of
divestment In this way, ownership is transferred to public investors who may possess
superior market information and evaluate firms more optimistically. The changing
ownership and control structure may also improve monitoring efficiency for these firms

and enhance firm value

The Relation between IPO Decision and IPO Underpricing

The ‘entrepreneurial wealth losses” and the ‘ownership and control’ theories are found
to provide more fundamental explanations for the underprnicing of UK IPOs. Firms that
go public purely for financing have higher uncertainty and higher risk profiles, and
hence are more underpriced On the other hand, firms that go public also to divest
shares are relatively less underpriced, so as to reduce insiders’ wealth losses from
continuous sales At the same time, underpricing 1s also used as means for the orginal
controlling shareholders to discriminate among investors so as to protect their control

rights
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Further Research

Whether going public for investment or for divestment, this is a continuous process A
firm that raises capital from an IPO may continue to raise funds from SEOs Reduced
information asymmetries may improve the offer price and increase funds raised. On the
other hand, divesting via an IPO is expected to follow a two-stage selling process, in
which the firm only sells a minority portion in the first stage and sells the controlling
block later on in 1ts SEOs. To verify the hypothesis of this two-stage process, 1t would
be helpful to track changes in ownership structure over the post-IPO period and fo

examine the seasoned equity offerings (SEOs) of IPO firms

In the appendix, some statistics of the SEOs of the sampled IPO firms are shown. These
statistics seem to suggest that financing 1s the dominant reason for UK IPOs, as a
majonty of the subsequent SEOs raised new capital at much improved offer prices
There is also evidence for two-stage selling, since SEOs which involve sharcholder
selling show much increased offer size (indicating possible sales of controlling block)
and price. However, to confirm the conclusions, further studies on SEOs would be

beneficial

This thesis has focused only on non-financial firms, To draw more robust conclusions,
further studies on financial firms are suggested. As financial firms are subject to
different regulation from non-financial firms, whether or not they go public for the

same reasons remains to be seen

Finally, the analysis based on the treatment effects model may suffer a selection bias
problem. A treatment effects model with sample selection is suggested for further

research
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Appendix I Summary Statistics of the IPO Underpricing for the Entire Sample
(Arithmetic Return)

Vanable Model Obs Mean  Std, Dev Min Max

Market-adjusted

Underpricing3 FTSE all share mdex 183 02148 04541 -02520 33421
Underpricing4 propuketadjusted 183 02149 04542  -02850 33313
Underpricing7 egg;ﬁ;ﬁ;;“;fg}m{gﬁggs 183 02161 04536 -02476 33418
Underpricingg ~ Marketmodel 255day g5 9160 04537 -02470 33461
Underpricing 1 e;f:;f;g’;?ﬁ(‘jofgg% 183 02161 04536 02476 33411
Underpricing12 ex;’:ti;“&‘:géoz‘js_ . 183 02160 04538  -02466 33460
Underpricing14 Raw return 183 02144 04539  -02560 33333

Underpricing 1s calculated using adjusted stock prices — the offer price and daily closing prices are all
adyusted for dividends and stock sphits
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Appendix II Summary Statistics for ARs over 60-Day and 5-Day Event Windows
(Arithmetic Return)

Day Obs Mean Std Dev Min Max

Panel A Market-adiusted abnormal returns — using the FISE all share index as a benchmark

1 183 02148 04541 -0 2520 33421
2 183 00057 00705 -0.1700 03646
3 183 00061 00781 -0 2833 07743
4 183 00063 0 0615 02387 04741
5 183 00018 0 0522 -0 2487 03396
6 183 -0 0025 00368 -0 1605 02624
7 183 -0 0023 00398 -0.2147 01928
8 183 00024 00418 -0 1866 02238
9 183 -0 0060 00279 -0 1486 00930
10 183 -0 0033 00301 -0.1829 01344
11 183 00004 00459 -0.1301 04513
12 183 -0 0043 00357 -0 1879 02191
13 183 -0 0036 0 0340 -0 1461 01306
14 183 00019 00422 -0 2582 01827
15 183 00041 00488 -0 0756 03965
16 183 -0 0004 00273 -0.1391 00875
17 183 -0 0004 00296 -0 1421 02016
18 183 -0 0062 0 0205 -0.1857 00836
19 183 -0 0009 00272 -0 1015 0 1666
20 183 00003 00294 -0 0848 02283
21 183 00012 00283 01113 01710
22 183 -0.0040 00311 01724 01788
23 183 -0 0008 0 0251 -0 0988 01734
24 183 -0 002t 00319 -0.1784 01936
25 183 -0 0016 0 0259 -0 1024 01251
26 183 0.0024 00302 -0 1418 01205
27 183 -0 0002 00355 -0.1888 01729
28 183 00045 00379 -0 0692 03711
29 183 00027 00261 -0 0505 0.1992
30 183 -0 0006 0.0267 -0 0845 0 1646
31 183 -0 0013 00259 01109 01255
32 183 00016 00312 01228 01339
33 183 -0 0007 00272 -0.1697 01203
34 183 0 0036 0 0364 -0.1154 02010
35 183 ¢ 0004 0 0255 -0 1000 01340
36 183 00033 00291 -0 0680 01567
37 183 0 06000 0 0246 -01375 01251
38 183 00012 00261 -0 1257 00927
39 183 -0 0005 00238 -0 0967 01273
40 183 00050 00649 -0.1141 0 8035
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Day Obs Mean Std Dev. Min Max

4] 183 0 0006 00311 -0 2048 01661
42 183 00016 0 0288 -0 1233 01903
43 183 -0 0043 0 0351 -0 2047 0.1271
44 183 -0 0005 0 0339 -0 1371 0.1811
45 183 00016 0 0321 -0 1424 01622
46 183 -0 0012 00234 -0 1037 01252
47 183 -0 0034 00248 -0 1321 00906
48 183 0 0002 0 0382 -0 0908 03350
49 183 -0 0029 00302 -0 1262 02164
50 183 -0 0026 0 0349 -0 1284 02498
51 183 -0 0049 00293 -0 1313 01959
52 183 00012 00343 10722 03002
53 183 -00015 00284 01662 01142
54 183 00002 00318 -0 1100 02408
55 183 00010 0 0360 -02754 01734
56 183 00008 0 0439 -0 1951 03320
57 183 -0 0021 00308 01244 01597
58 183 00012 00416 -01244 0.3244
59 183 -0 0019 0 0275 -0 0998 01369
60 183 00012 0 0297 01118 01953

Panel B Market-adyusted abnormal returns — using the FTSE mdustrial indices as a benchmark

1 183 02149 0 4542 -0 2850 33313
2 183 0 0065 00692 -0 1715 03601
3 183 00054 00797 -02992 0.7664
4 183 00078 00632 -0 2381 04785
5 183 0 0026 0 0538 -0 2584 03399
6 183 -0 0022 0 0389 -0 1801 02464
7 183 -0 0022 0 0433 -02163 01805
8 183 00023 0 0425 -02078 02223
9 183 -0 0042 00322 -0 1508 00925
10 183 -0 0029 00325 -0 1676 01189
11 183 0 0005 0 0475 -0.1143 04457
12 183 -0 0037 00377 -0 1923 0 2200
13 183 -0 0028 00358 -0 1394 01336
14 183 00024 0 0456 -0 2554 0.1899
15 183 00051 00521 -0 0955 03936
16 183 0 0001 00312 -01219 0.1138
17 183 00013 00301 -0.1379 01742
18 183 -0 0061 00321 -0 1889 01311
19 183 00014 00321 -0 1191 01589
20 183 -0 0007 00321 -0.1072 0 1881
21 183 00034 00290 -0 0829 0.1680
22 183 -0 0038 00353 -0 2031 01783

23 183 00013 00286 -0 0873 01603
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Day Obs Mean Std. Dev Min Max

24 183 -0 0026 00341 -0 1889 ( 1485
25 183 -0.0027 00302 -0 0905 01397
26 183 0.0014 00324 -0.1371 01218
27 183 -0 0015 00385 -0.1951 01674
28 183 0 0056 0 0406 -0 0850 03575
29 183 0 0029 003060 -0 0878 (2039
30 183 -0 0015 00300 -0.1013 01648
31 183 -0 0013 00291 -0 1327 01299
32 183 0 0004 00311 -0 1090 01270
33 183 00022 00283 -0 1074 0 0969
34 183 00036 00388 -0.1112 02110
35 183 00018 0 0295 -0 1031 01320
36 183 0 0037 00309 -0 0910 01661
37 183 00007 00254 -0 1067 01497
38 183 0.0001 00288 -0 1200 01197
39 183 0 0008 0 0266 -0 0991 01276
40 183 00052 00677 -0 1641 08154
41 183 0.0004 00353 -0 2100 01709
42 183 0.0008 00318 -0 1453 01717
43 183 -0 0056 00369 -02121 0 1060
44 183 -0 0002 00364 -0.1402 01650
45 183 00023 00355 -0 1423 02317
46 183 -0 0013 00282 -0 1090 01382
47 183 -0 0027 00306 -0 0786 01962
48 183 0 0007 00423 -0 1219 03599
49 183 -0 0014 00322 -0 1363 02246
50 183 -0 0026 00392 -0 1475 0,2531
51 183 -0 0029 00334 -0 1590 01968
52 183 0 0040 00372 -0 0750 ( 3409
53 183 0 0000 00282 -0 1370 0 0899
54 183 00024 00352 -0 0948 02491
55 183 0 0004 00383 -02754 0 1631
56 183 00010 00434 -0 1940 03320
57 183 -0 0034 00325 -0 1226 01059
58 183 -0 0007 0 0451 -0 1202 03262
59 183 -0 0007 00331 -0 1520 01717
60 183 00028 00311 -0 1166 01956

Panel C Market model — using the 60-200 event-post_event windows (estimated by OLS)

L= N R - LT I S I

183
183
183
183
183
183

02162
0 0034
00073
0 0066
00028
-0 0001

04536
00692
00770
00604
00523
(0352
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-0 2476
-0 1641
-0 2776
-0 2379
-0 2454
-0 1563

33418
03546
0 7690
04791
0.3397
02612



Day Obs Mean Std Dev Min Max

7 183 -0 0007 00388 -02194 01932
8 183 0.0033 00420 -0 1949 02306
9 183 -0 0047 00269 -0 1513 00862
10 183 -0 0021 00284 -0.1758 01323
11 183 00010 00458 -0 1264 04500
12 183 -0 0034 00355 -0 1863 02269
13 183 -0 0023 00342 -0.1503 01294
14 183 00034 00392 -0231 01846
15 183 0 0062 00478 -0 0712 03948
16 183 0 0004 0 0268 -0 1394 01052
17 183 -0 0002 0 0285 -0 1455 01999
18 183 -0 0051 0 0286 -0 1935 00782
19 183 -0.0005 0 0257 -0.1085 0 1463
20 183 0 0007 00270 -0 0776 01980
21 183 00017 00282 -0 1208 01737
22 183 -0.0025 00306 -0.1577 01778
23 183 0.0008 00236 -0 0889 01755
24 183 -0 0004 00306 -0 1632 02034
25 183 -0 0005 00248 -0 1176 01326
26 183 00027 00309 -0 1742 01208
27 183 00015 00352 -0 1908 01753
28 183 00053 00367 -0 0683 03648
29 183 0 0031 00260 -0 0606 01998
30 183 00013 00270 -0 1007 0.1776
3 183 0 0003 0 0260 -0.1160 01334
32 183 00020 00298 -0 1039 0 1406
33 183 0 0003 0 0256 -0.1097 01076
34 183 0 0044 00342 -0 1072 01869
35 183 00020 00234 -0 0915 01426
36 183 00035 00273 -0 0557 01536
37 183 0 0005 00227 -0 1270 01256
38 183 -0 0014 00245 -0 1232 00904
39 183 00016 00227 -0 0921 01414
40 183 0 0061 00652 -0.1039 08193
41 183 00022 00290 -0 1978 01659
42 183 00031 00281 -0 1187 01959
43 183 -0 0028 00357 -02026 0.1294
44 183 00011 0.0327 -0.1441 01798
45 183 0.0024 00300 -0 1386 01683
46 183 0 0001 00224 -0 1019 0 1500
47 183 -0 0024 00234 -0 1388 00901
48 183 0 0006 00369 -0 0879 03355
49 183 -0 0031 00291 -0 1305 02165
50 183 -0 0013 00331 -0.1241 02476
51 183 -0 0038 00276 -0 1247 01954
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Day Obs Mean Std Dev Min Max

52 183 00026 00316 -0 0680 02762
53 183 -0 0007 00271 -0.1635 01189
54 183 00029 00319 -0.1415 0 2540
55 183 0 0007 00358 -02896 01705
56 183 00021 00436 02019 03214
57 183 -0 0010 00303 -0 1175 01588
58 183 00018 0 0405 -01248 03215
59 183 -0 0006 0 0257 -0 1011 01362
60 183 00026 00286 -0 1131 01926

Panel D Market model — using the 5-255 event-post_event windows (estimated by OLS)

(L R S

183
183
183
183
183

02160
00082
00071
0 0065
00026

0 4537
0 0687
00769
0 0603
00518

-0 2470
-0.1615
-0 2781
-02366
-02454

33461
03531
07649
04301
03386
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Appendix 111 Arithmetic Returns

IT11-1 Cumulative Average Abnormal Returns - CAARs
Market-adjusted — using the FTSE all share index as a benchmark
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111-2 Cumulative Average Abnormal Returns— CAARs
Market-adjusted — using the FTSE industrial indices as a benchmark
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111-3 Cumulative Average Abnormal Returns — CAARs
Market model (OLS) — using the 60-200 windows

A. Over the 60-day event window after [PO
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111-4 Cumulative Average Abnormal Returns — CAARs
Market model (OLS) — using the 5-255 windows

Over the 5-day event window after [IPO
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Appendix IV Testing for Statistical Significance of ARs and CARs over 60 (5) Days after
IPO in the Entire Sample (n=183) - OLS Estimated Market Model (Arithmetic Return)

AR CAR
Day Patell test Boehmer test Patell test Corrected Boehmer test
Patel] test

Panel A Market model —using the 60- 200 event-post_event windows

1 96.5948 8.2264 96 5948 97 0864 B 2265
2 3.8144 1 6083 710001 71 3405 7 7852
3 2.4282 1.3958 59 3732 59 6578 73813
4 1 5872 09422 522123 524515 70781
5 10810 05297 47 1835 47 4038 67181
6 04851 03088 43 2705 43 4895 62442
7 13258 09297 40 5618 40 7829 59801
8 23728 13635 387810 38 9906 57632
9 -18518 -2 3349 359459 36 1387 54109
10 -1 1558 -1 1975 337357 339144 51284
11 -02035 -0 1913 321044 32 2698 49357
12 -15723 -13839 302838 304387 4 7041
13 -11291 -0 9535 28 7825 28 9180 4 4713
14 06373 04578 27 9059 28 0337 4 3365
15 2.1381 15176 27 5117 27 6428 4 2885
16 03068 03282 267148 26 8420 41593
17 -0 0970 -0 1166 25 8936 26 0146 40381
18 -2 0582 -2 1562 24 6790 24 8029 38445
19 -0 1136 -0 1244 23 9947 241119 37501
20 04043 04873 234775 23 5904 3 6700
21 06160 0 6081 23 0461 23 1462 36167
22 -13241 -1 5086 222340 223323 3 4846
23 02844 03936 21 8046 21 8996 34219
24 0 3460 03657 21 4161 215010 33686
25 -0 1887 -0 2859 20 9457 21 0318 32948
26 12540 12149 207848 20 8680 32743
27 0 8836 06907 20 5664 20 6527 32496
28 2.2692 2.0945 20 6246 207112 32650
29 1.9958 2.0230 20 6365 20 7244 32739
30 04367 0 4989 203694 20 4620 32245
31 02816 0 3637 200887 20 1830 31802
32 04625 05230 19 8541 19 9458 31418
33 02904 03597 19 6015 19 6939 31014
34 1 7567 1 5962 196124 19 7077 31085
35 14796 16692 16 5803 196732 30992
36 1 6246 14293 19 5772 19 6706 31030
37 07822 10021 19 4394 19 5312 30836
38 -03753 -0 4152 151210 192107 30347
39 04784 06173 18 9509 190384 30091
40 3.3474 16523 192418 19 3302 30674
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AR CAR
Day Pateli test Boehmer test Patell test Corrected Boehmer test
Patell test

41 11617 14487 19 1871 19 2708 30619
42 12544 12863 19 1509 19 2371 3 0591
43 -2 4046 -1 5031 18 5602 18 6390 29434
44 11545 11860 13 5221 18 5994 29411
45 13414 14690 18 5151 18 5902 2 9415
46 0 3043 04101 18 3576 18 4319 29151
47 -0 8786 -12044 18 0331 181112 2 8591
48 06958 05930 17 9447 180175 2 8388
49 -1 0437 -1 1697 176116 17 6825 27754
50 -1 0027 -1 1123 17 2928 17 3615 27141
51 -1 6227 -1 9736 16 8952 16 9594 2 6434
52 07891 09177 16 8413 16 9107 26354
53 01291 01332 16 6994 16 7686 26108
54 08372 08622 16 6580 16 7273 2 6053
55 02447 01939 16 5389 16 6051 25799
56 14182 10374 16 5800 16 6470 2 5890
57 -0 7853 -0 6925 16 3300 16 3975 2 5450
58 1 8931 0 8866 16 4371 16 5051 2 5597
59 -0 1662 -0 1671 16 2756 16 3420 25335
60 19456 1 6698 16 3906 16 4564 25581
Panel B Market model —using the 5-255 event-post_event windows

1 92.2695 8.5928 92 2695 92 6364 8 5928
2 3.4072 15943 67 6537 67 8979 8 3643
3 22259 13419 56 5241 567284 82110
4 16500 09972 49 7763 49 9493 82112
5 02802 0 1484 44 6466 44 5966 82002

212




Appendix V Testing for Statistical Significance of ARs and CARs over 60 Days after IPO
in the Entire Sample (n=183) - SUR Estimated Market Model (Arithmetic Return)

AR CAR
Day
Patell test Boehmer test Patell test gggﬁ?:i Boehmer test

1 96.5513 8.2248 96 5948 97 0426 82249
2 3.8109 16071 71 0001 71 3070 7 7823
3 2.4241 13937 593732 59 6279 7 3782
4 15986 0 9493 522123 52 4317 7 0766
5 10890 05337 47 1835 47 3895 67182
6 04752 0 3025 43 2705 43 4723 62437
7 13824 09698 40 5618 40 7885 59836
8 2.3875 13724 38 7810 390010 57671
9 -1 8509 -2 3325 359459 36 1488 54148
10 -11858 -12279 33 7357 339145 51305
11 -0 2065 -0 1940 32 1044 32 2689 49379
12 -15662 -13783 302838 30 4397 4 7068
13 -1 1233 -09472 28 7825 28 9205 44738
14 06320 04527 27 9059 28 0346 4 3388
15 2.1376 15176 27 5117 27 6435 42907
16 02974 03184 26 7148 26 8404 41612
17 -0 1025 -0 1231 25 8936 26 0116 40397
18 -2 0427 -2 1372 24 6790 24 8038 3 8466
19 -0 1335 -0 1458 23 9947 24 1081 37512
20 04244 0 5098 23 4775 23 5913 36721
21 0 6269 06193 23 0461 23 1493 36193
22 -12908 -14651 22 2340 223425 34884
23 0 2807 03872 21 8046 219088 34254
24 03215 0 3431 21 4161 21 5048 33711
25 -0 2095 -03195 20 9457 210314 32964
26 12675 12284 207848 20 8701 32764
27 0 8901 0 6954 20 5664 20 6561 32518
28 2.2636 2.0941 20 6246 207136 32672
29 2.0289 2.0529 20 6365 207328 32772
30 04584 05244 20 3694 204742 32284
31 03048 03939 20 0887 201992 31849
32 04892 05554 19 8541 19 9665 31473
33 02907 0 3605 19 6015 19 7145 31068
34 17333 1 5800 19 6124 19 7239 31131
35 14530 1 6389 19 5803 19 6845 31030
36 16329 14353 19 5772 19 6832 31070
37 0 7544 09641 19 4394 19 5390 30867
38 -0 3664 -0 4059 19 1210 192199 3.0380
39 0 4439 0 5810 18 9509 19 0428 30115
40 3.3746 1 6673 192418 19 3388 30707
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AR CAR

Day Corrected
Patell test Boehmer test Patell test Patell test Boehmer test

41 11630 14539 19 1871 192796 30652
42 12455 12794 19 1509 19 2444 30621
43 -2 4470 -1 5291 18 5602 18 6397 29451
44 11605 11926 18 5221 18 6010 29430
45 13478 14748 18 5151 18 5927 29436
46 0 3383 04562 18 3576 18 4395 29181
47 -0 9253 -12676 18 0331 181118 2 8608
48 0 6696 05709 17 9447 180142 2 8398
49 -10174 -11396 176116 17 6831 27770
50 -1 0166 -1 1286 17 2928 17 3601 27153
51 -1 6328 -19799 16 8952 16 9566 2 6442
52 07958 09300 16 8413 16 9089 2 6365
53 01249 01286 16 6994 16 7661 26118
54 0 8508 08769 16 6580 16 7268 2 6066
55 02575 02039 16 5389 16 6063 2 5815
56 14116 10332 16 5800 16 6474 2 5905
57 -0 7823 -0 6893 16 3300 16 3982 2 5466
58 1 8743 08776 16 4371 16 5034 2 5608
59 -0 1721 -0 1732 16 2756 16 3396 25344
60 19576 16811 16 3906 16 4555 25593
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Appendix V SUR Regression Diagnostics for the Market Model (Arithmetic Return)

Std Std
Variable Obs Mean Dev Mmn Max Mean Dev Min Max
200-day esttmation window 255-day estimation window

Panel A The entire sample

Alpha 183 -00014 00033 -00104 00103 -00013 00030 -00105 00077

Beta 183 02659 04486 -08463 23028 02792 04366 -04871 23342
rmse 183 00311 00159 00024 01179 00309 00150 00021 01063
R-sq 183 00207 00343 -00015 02325 0018 00312 -00042 02090

Chi-sq 183 5574% 92211 00000 61910 18454 30725 00000 20727
p-value 183 00911 02197 Q0000 09901 01362 02364 00000 009561

Panel B (Sub_al) The IPOs of independent firms
Alpha 143 00015 00034 -00104 00103 00014 00030 -00105 ©0077

Beta 143 0269 04741 -08463 23028 02922 04627 -04871 23342
rmse 143 00323 00165 00024 01179 00323 00157 00021 01063
R-sq 143 00205 00358 -00015 02325 00187 00326 -00034 02090

Chi-sq 143 53969 91303 00000 61910 18543 31943 00100 20727
p-value 143 00862 02085 00000 09649 01370 02420 00000 09300

Panel C (Sub_a2) The IPOs of carve-out firms
Alpha 40 -00011 00031 -00083 00064 -00009 00027 -00069 00045

Beta 40 02529 03471 -02604 15255 02328 03350 -03336 13973
rmse 40 00268 00128 00054 00713 00260 00112 00061 00638
R-sq 40 00212 00287 -00005 0120} 00181 00263 -00042 01123

Chi-sq 40 62111 96303 00000 45373 18135 26731 00000 12570
p-value 40 01087 02580 00000 Q9901 01334 02214 00000 0956]

Panel D (Sub_bl) The primary share offerings
Alpha 97 -00017 00033 -00104 ©O0065 -0 0017 00028 -00105 00054

Beta 97 01793 04274 08463 21691 02010 04359  -04871 23342
rmse 97 00337 00182 00024 01179 00335 00172 00021 01063
R-sq 97 00145 00283 -00002 02325 00133 00292 -00042 02090

Chi-sq 97 35199 76361 00000 61910 12381 27254 00100 20727
p-value 97 01127 02365 00000 09901 01684 02595 00000 09300

Panel E (Sub_b2} The offerings including secondary shares

Alpha g -00010 00034 -00091 00103 -0 0008 00031 -0 0084 00077
Beta 8 03637 04542 03546 23028 03674 04254 02234 21126
rmse 86 00282 00121 00054 00604 00280 00114 00061 00575
R-sq 8 00277 00390 -00015 01846 00246 00326 -00017 01497

Chi-sq 86 74416 10425 00000 52337 25303 33226 00000 14438
p-value 86 00667 01976 00000 09649 00998 02043 00000 09561

Breusch-Pagan test of independence for SUR
200-day estimation window (Logarithmic return) Chi2(16653)=17137 511, Pr= 00042
255-day estimation window (Logarithmic return) Chi2(16653) = 17340 310, Pr=0 0001
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Appendix VI Equality Tests (Mean and Median) on the Alpha and the Beta
(Estimated by SUR) of the Sub-samples (Arithmetic Return)

200-day estimation 255-day estimation
Sub-samples Tests window window

Alpha Beta Alpha Beta

Sub_al vs Sub_a2 Wilcoxon rank-sum test 0.460 0957 0.391 0526
Median test 0691 030 0 451 0164
Continuity corrected median test 0827 0392 0.565 0225

Sub_bl vs Sub_b2 Wilcoxon rank-sum test 0262 0.001 0.088 0.000
Median test 0.338 0.006 0121 0.015
Continuaty corrected median test 0418 0.010 0161 0.022

Sub_al stands for the sub-sample that includes the 1POs of independent firms only, Sub_a2 stands for the
sub-sample that includes carve-out IPOs only, Sub_bl stands for the sub-sample of IPOs that offer primary
shares only, Sub_b2 stands for the sub-sample of 1POs that include secondary shares This table reports the
p-value of the non-parametric Wilcoxon rank-sum test (testing equality of mean) and the Median test (testing
equality of median) between the two sub-samples (carve-outs versus independent firms, primary share IPOs
versus secondary share IPOs) For the Median test, the Pearson chi-squared test statistic 15 computed both
with and without a continuity correction
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Appendix VII Determinants of Underpricing (n=183) — Arithmetic Return

Panel A Market-adyusted abnormal return on day 1 Panel B Market mod(e(gigxz;ic;;g:)ormal return on day 1
Underpricing3 Underpricing4 Underpricing? Underpricing8
(FTSE all share index) (FTSE 1ndustrial mdices) (Market model (200})) (Market model (255))
Model | Model 2 Model | Model 2 Model 1 Model 2 Madel 1 Model 2
Intercept - 0484 -0 0815 -0 0404 -0 0759 -0 0507 -0 0844 -0 0511 -0 0846
(0 1316} (0 1221) (0 1326) (0 1228) (0 1317) (0 1223) (0 1316) (01222)
Market Retumn 09601%* 1 1991%* 0 9380%* 1 1946** 0 940934+ 1 1930%#* 0 9521++ 1 [944*+*
(0 3519) (0 4021) (0 3524) (0 4035) (03517 (0 4018) (0 3513) (04017)
CONC1 04836** 05214** 0 4836%* 0 5189+ 0 4954++ 0 5289%+ 0 4958** 0 5290**
(0 1760) (0 1837) 0 1771) (0 1841) (0 1761) {0 1836) (0 1761) (0 1837)
CONC2 -0 3016 -0 3169 -0 3003 -0 3168 -0 3027 -0 3183 -0 3031 -0 3187
(0 2257) (0 2358) (0 2253) (0 2355) {0 2254) (0 2355) {0 2255) (0 2356)
Carve-out 02474* 02792+ 02275# 02617 02478+ 0 2803* 02482* 02805*
(0 1231) (0 1165) (0 1253) (0 1183) (0 1228) (0 1161) 0 1227) {0 1161}
Portion Dummy 0 4285+ 0 4555* 04287+ 04573+ 04355* 04627* 0 4360* 0 4630*
(0 1939) (0 2097) {0 1941) (0 2098) (0 1939) (0 2098) (0 1938) (0 2098)
CONCI*Carve-out -0 4288+ -0 46044+ -0 4080* -0 4419%* 04317+ -0 4639%* -0 4320+ - 4640**
(0 1603) (0 1580) (0 1618) (0 1590) (0 1596) {0 157]) (0 1595) (0 1571)
CONCI1i*Porticn_Dummy -0 3529 -0 3698# -0 3608 -0 3789# -0 3618 -0 3790# -0 3621 -03792#
(02210) (02247 (0 2210) (0 2245) (0 2206) {0 2245) (0 2206) (0 2243)
Market_Return*Carve-out -0 B155* -0 9047+ -0 7993+ -0 8951* -0 8004* -0 8914* -0 8031* -0 8§935%
(0 3967) (0 4288) (0 3983) (0 4300) (0 3942) (0 4270) (0 3943) (0 4272)
Market_Return*Portion_Dummy 04323 0 4642 0 4409 04382
(0 5838) (0 5851) (0 5831) (0 5829)
Prob>F 00631 00470 0 0803 0 0559 00590 00417 00583 00419
R-sq 0 1418 01382 0 1408 01367 01425 01387 01426 01389
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Intercept

Market Return

CONC1

CONC2

Carve-out

Portion Dummy

CONCI*Carve-out

CONCI*Portion_Dummy

Market Retumn*Carve-out

Market_Return*Portion_Dummy

Prob>F
R-sq

Panel C Murket model estimated abnormal return on day 1

{SUR regression)

Underpricingl1
(Market model (200))
Model 1 Model 2
-0 0506 -0 0844
(01317 (0 1223)
0 9489** 119324
(03518) (0 4017)
0 4953** 05288**
(0 1761) (0 1837)
-0 3029 -0 3186
(02254) {0 2355)
0 2479+ 0 2804*
(0 1228) (0 1162)
0 4356* 0 4628+
(0 1939) (0 2098)
-0 4318%+* -0 4641+
(0 1596) (0 1572)
-03619 -0 3791#
(0 2207) (0 2245)
-0 8000* -0 8911*
(03942) (0 4269)
04419
(0 5829)
0 0587 00413
01425 0 1388

Underpricing12
(Market model (253))
Model | Model 1
-0 0509 -0 0846
(0 1317) (0 1223)
0 9516** 1 1950%*
(03513) (0 4016)
0 4958+ 0 5293%+
(0 1761) (0 1838)
-03033 -0 3189
(0 2256) (0 2356)
02479* 02803*
(0 1228) (0 1161)
04361+ 04632+
(0 1939) (0 2098)
-0 4317** -0 4639%*
(0 1595) (0 1572)
-0 3624 -0 3796#
(0 2206) (02243%)
-0 8030* -0 8938+
(0 3943) (04271)
0 4403
(0 5829)
00584 00416
01427 01389

Panel D Raw returnonday 1

Underpricing 14
(Raw return)
Model | Model 2
-0 0531 -0 0864
0 1318) (0 1225)
09531** 1 1936**
(0 3518) (0 4019)
0 4955%* 05286%*
(0 1762} (0 1837)
-0 3033 -0 3187
(0 2253) (02353)
02506* 02827+
(0 1230 (0 1164)
0 4346* 04614+
(0 1940) (0 2098)
-0 4338** 0 4656**
(0 1600) (0 1577)
-0 3594 -03763#
(0 2210) (0 2248)
-0 8001+ -{ 8899+
(0 3948) (0 4276)
04352
(0 5835)
00577 00413
01423 01387

Market_Return 1s the annual market return mn the 12 months preceding the IPO, calculated using

the FTSE A!l Share Index CONCI1

(CONC2) 1s the percentage of shareholdings that block holders own before (after) the IPO Carve-out is a dummy equals 1 1f the IPO
firm 1s a carve-out Portion_Dummy equals 1 1f the IPO includes primary shares only # p<0 1, * p<0 05, ** p<0 I, *** p<0 001
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Appendix VIII SEOs

VIII-1 Summary: the number of firms that conducted SEOs within 3 years after their IPO

Offered only Offered only Offered Primary No SEOs

Primary Secondary and Secondary
Shares n Shares 1n Shares in ;rflizr\;;gs
SEO(s) SEO(s) SEO(s)
Primary Share Offering in [PO
(114 firms) 38 0 4 72
Combined offering 1n IPO
(88 firms) 22 9 6 51
Secondary Share Offering in IPO 0 0 0 5
(2 firms)
Total (204 firms) 60 9 10 123

VIII-2 Summary statistics: the percentage changes in offer prices and numbers of
shares offered from the IPOs to their SEOs

(within 3 years after the IPOs, 79 IPO firms conducted SEOs with 188 deals in total)

Total Shares Offered in SEOQ/Total

. . . "
Variable Offer Price of SEO/Offer Price of IPO Shares Offered 1 IPO
Primary Share ~ Combined Primary Share =~ Combined
Total Offering m offering in Total Offering 1n offering in
IPO PO IPO IPO
Obs 188 102 86 188 102 86
Mean 140 74% 115 08% 171 16% 260 03% 23931% 284 61%
Std Dev 19105 20013 1 7602 9.1780 5.9942 11 9379
Min 024% 0 24% 0 83% 028% 028% 0 40%
Max 1900 00% 1900 00% 1307 02% 8682 48% 4830 00% 8682 48%

*The ratio of the offer price of SEO to that of IPO 1s significantly higher for combined share IPOs than for
primary share IPOs
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