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Resumé 

 
I dette speciale undersøges underprisfastsættelse (underpricing) af børsintro-

duktioner (IPOs), dertilhørende forklarende variable samt den potentielle afvejning 

mellem processens interessenters (stakeholders) incitamenter. Disse elementer 

undersøges indledningsvis ved en test af et udsnit af anerkendte teorier på et datasæt 

bestående af 1.827 IPOs, der alle blev udstedt på amerikanske børser mellem januar 

2003 og februar 2015.       

 

Den primære analyse i dette speciale foretages ved en mindste kvadratrødders 

regressionsmodel (OLS), som benyttes til at teste de bedst anvendelige teoriers 

proxyers forklaringsgrader i relation til underpricing. Der er undervejs blevet 

foretaget modifikationer af de eksisterende teorier og deres proxyer med henblik på at 

reflektere viden opnået gennem praktiske erfaringer for således at give den mest 

nuancerede analyse. Foruden disse modifikationer præsenteres også en original 

fortolkning, som relaterer sig til de reaktioner, der opstår som konsekvens af en 

eventuel diskrimination i allokeringen af aktier i ’bookbuilding’ processen.               

 

I dette speciale bliver en gennemsnitlig underpricing på 13,10% dokumenteret på et 

statistisk signifikant niveau ved anvendelse af det førnævnte datasæt. Testresultaterne 

fra analysen og fortolkningerne af disse indikerer, at de akademisk dominerende 

teorier ’Winner’s curse’ samt ’”Hot issue” markets’ synes at være forældede, mens 

teorierne ‘Partial adjustment’, ‘Investor sentiment’ and ‘Retained ownership’ 

tilskrives relevans. 

 

En række øvrige teorier, der hovedsageligt er rodfæstet i institutionelle forklaringer, 

er yderligere analyseret ved anvendelse af forskellige metoder. Disse tilskriver 

teorien ’Price stabilisation’ relevans idet IPO underwritere rutinemæssigt supporterer 

en akties handel i det åbne marked i perioden efter selve børsnoteringen, ved at 

stabilisere prisen og således påvirke underpricing.  

 

I specialet er der gjort adskillige supplerende opdagelser, herunder at bookbuilding 

metoden, valget af underwriter samt investorernes forventninger om en IPO rabat 

(discount) alle kan forklare, hvordan underpricing opstår. 

 

Afslutningsvis fremlægges nogle konkluderende bemærkninger vedrørende 

incitamentsafvejningen. Der konkluderes, at investorer altid vil drage fordel af IPO 

underpricing, mens underwriter og udsteder vil have kontraherende incitamenter, som 

skifter på kort og lang sigt, idet kortsigtet profitabilitet antageligvis opvejes af de 

langsigtede muligheder, som underpricing kan facilitere.  
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Section 1: Introduction and approach  

When a company is in pursuit of a capital expansion or its investors are seeking to capitalise on their early 

investments1, a useful tool is to become a publicly traded enterprise by executing an Initial Public Offering 

(‘IPO’) of shares on a traded exchange. This was the case for the Chinese company Alibaba2, which was 

listed in the United States at the New York Stock Exchange in September 2014 in what is currently the 

largest IPO ever (Forbes, 2014). Alibaba had an initial offer price of 68 USD per share, but at the end of the 

first trading day the stock price had skyrocketed to nearly 94 USD per share – an increase of 38%!  

 According to traditional economic theory and basic intuition, the company’s owners ought to seek 

the highest price possible for the offered stock, which in an efficient market would be the ‘fair’ price - 

implying that no investor can earn an abnormal profit. However, empiricism in relation to IPOs has revealed 

a curious phenomenon known as ‘underpricing’. Underpricing simply means that the offered stock surges in 

value on the first day of public trading, indicating that the issuing company has priced the stock at a lower-

than-market price, ceteris paribus. If the issuing company is incentivised to underprice the offered stock, then 

it is consciously giving up an amount of the company’s value and is thus ‘leaving money on the table’.  

 Reilly & Hatfield (1969) performed the first underpricing analysis on a dataset of 53 IPOs from 

1963-1966 and since then, the underpricing phenomenon has been subject to numerous theories and analyses 

with differing outcomes and interpretations. Theories on underpricing generally revolve around the 

incentives of the issuing company’s existing shareholders and its mandated underwriting bank, which 

facilitates the IPO, as well as the effect of the conditions of the general stock market in the period of the IPO 

and the investors involved in it. There are obvious contradictions between the incentives of the involved 

parties, as the issuer should seek to limit the amount of money left on the table while the underwriter has 

incentive to underprice the stock as a strong first-day performance is generally perceived a success by the 

public, thus adding to the reputation of the bank. 

 This thesis will seek to examine instances like Alibaba and ultimately interpret what influences this 

IPO puzzle and its divergence from fundamental financial cornerstones such as the efficient market 

hypothesis. This will include an examination of the effects of the market conditions as well as the respective 

parties’ incentives in order to explain why underpricing exists and whether or not it is a conscious choice, a 

result of irrational investors, a matter of ex-ante uncertainty or something completely different. There are no 

expectations as to present findings that can definitively prove or disprove any of the chosen theories or 

develop any new one, but it is expected that a large dataset and a well considered analysis should be able to 

heavily indicate various factors’ respective importance. 

 In order to capture the full scope of the existing theories relating to IPO underpricing and their 

applications on today’s financial markets as well as their interrelationship, both a quantitative analysis3 and a 

                                                        
1 These rationales of going public are not depletive. A full overview of rationales is illustrated in figure 2.2 in section 2.2.  
2 Alibaba is China’s — and by some measures, the world’s – biggest online commerce company (Wall Street Journal, 2013). 
3 The analysis methodology and the appliance of data will be explained in section 1.2 and in greater detail in section 3.1. 
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somewhat more qualitative discussion of these will prove necessary. As the related parties’ contradicting 

incentives are seemingly serving as an important factor in determining the level of underpricing it appears 

reasonable to think of this relationship as a ‘trade-off’ that all parties will have an interest in optimizing. 

 Initially, a review of existing literature and an examination of the mechanisms of an IPO process will 

serve as a point of departure, and through carefully selected analyses the overall problem statement will be 

answered. This will require both tests of already existing theories as well as a somewhat more innovative 

treatment of factors not already handled academically.  

 

1.1 Problem statement 

As mentioned, IPO underpricing is already a topic, which has been examined in depth in the academic 

world; the landscape of theories on the matter is vast, and the empirical research is comprehensive. The quite 

vivid nature of the IPO underpricing topic demands the scope of this thesis to be clear in order to maintain 

focus. It is naïve to think that merely one factor can solve the underpricing puzzle, and contrary to most 

academic research papers, this thesis seeks to combine existing theories, as one of the overall objectives is to 

investigate, which of the theories within the literary universe that possess the most merit. Simultaneously, it 

may be valuable to investigate if any yet untested factors reveal a more significant degree of explanation. 

Finally, it is deemed to be of the utmost relevance to examine the incentives behind allowing underpricing to 

exist. These thoughts have brought to life the overall problem statement of this thesis: 

 

Which explanatory factors are the most adequate at determining if an IPO will be underpriced and 

does any trade-off between related incentives exist? 

 

The problem statement necessitates addressing some related issues, which will be answered continuously and 

simultaneously during this thesis as to provide the most in-depth answer to the overall problem listed above 

– these issues are listed below: 

 Is underpricing present in the chosen data set? 

 What are the existing underpricing theories’ degrees of explanation given the data at hand? 

 Who are the main contributors to underpricing, if any, and how are they each incentivised? 
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1.2 Methodology  

The problem statement’s focus necessitates a quite systematic structure in line with traditional knowledge 

production theory, as a literary review of the existing theory and its empirical implications will lead to an 

application of chosen theory proxies on a chosen data set followed by a critical interpretation and an 

assessment of the results in order eventually attempt to answer the initial problem (Andersen, 2008).  

 This thesis will mainly hold elements of deductive nature as it follows a top-down approach that 

seeks to link premises with conclusion. In less vague terms and relating to the specific content, the initial 

task is to sort the extensive literature, its empirical findings and the proposed theories. This sortation will be 

carried out by initially dividing the material between different ‘schools of thought’. Following this step, each 

school of thought’s different sub-categories and their theories will be evaluated in order to determine what is 

quantitative testable and applicable to the test performed in this thesis4. These testable theories will then be 

described in terms of their implications and the relating evidence, while a concurrent assessment of their 

merit on current data will be evaluated and commented upon. As the untestable theories may also prove 

relevant in an overall discussion of the test results, they are mentioned in brief in order to provide an 

understanding of their basic implications. However, in order to maintain focus, they are not explained as 

comprehensively. 

 Once a complete overview of the theoretical universe of IPO underpricing has been presented, a data 

set is gathered. This will be followed by a preparation of said data set, so that it only contains observations 

that qualify in terms of the problem statement5 to ensure the most valid analysis. Following the completion 

of the data set, other data consisting of different stock market indices and other relevant proxies subtracted 

from market information is gathered. These indices are mainly needed for the initial and most important test 

of this thesis – if underpricing even exists in the chosen market and time period. If not, subsequent analyses 

would seem futile.                 

 The (expected) proof of underpricing, the data set and the literary review will establish the 

foundation for staging various hypotheses related to the theories. These hypotheses are composed using 

various proxies obtained from previous empirical evidence, some of which will be altered either to better 

capture a given theory’s implications on modern data or simply in order to provide a seemingly better proxy. 

The test will then be performed and its results will be presented along with an evaluation of its validity in an 

econometric context. 

 Having completed the test, the expectedly valid results of the hypotheses will be interpreted and 

comparatively discussed in regard to their related theory. This discussion will lead to further interpretations 

and discussions in order to discover if alternative explanations are more suitable to justify the nature of any 

                                                        
4 A previously engaged study on IPOs by the authors has revealed that the most applicable and common test to perform in terms of 

the problem statement is an Ordinary Least Square (’OLS’) regression analysis (Jespersen & Johannessen, 2015). 
5 The preparation of the data has followed a systematic approach containing a number of eliminations and corrections, which is fully 

elaborated on in section 3.1.2. 
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revealed IPO underpricing. These discussions will eventually lead to an overall assessment targeted towards 

the problem statement, which will yield an ultimate conclusion.    

 

1.3 Delimitations 

Because of the many facets of IPO underpricing, even with a narrow problem statement, a number of 

delimitations are necessary given the formal limitations. First, as this thesis’ overall focus concerns IPOs and 

their potential underpricing, theories and tests concerning secondary offerings and other areas that are 

beyond the scope of this thesis’ definition of underpricing will not be included. However, IPO performances 

over the course of a year from their offer date will be illustrated in order to draw comparisons between the 

first-day returns of the IPOs and the performance in the aftermarket with the purpose of analysing if any 

potential abnormal first-day return is in fact caused by mispricing between the underwriter and the market, or 

if it is merely an expression of the general ‘hype’ surrounding some IPOs.     

  Second, besides delimiting theories related to secondary offerings, a number of both theories and 

evidence related to IPOs will be disregarded as to dedicate a more thorough explanation of the arguably most 

important ones, as reasoned in section 1.2.  

 Third, in an attempt to capture only the effects in the ‘modern’ IPO landscape, the data set will have 

a limited timeframe of just 12 years from January 2003 through February 2015. More so, even though the 

data set will include IPOs issued in various countries, the main test will be limited to IPOs issued in just one 

country, The United States (“U.S.”), as to provide sufficient homogeneity in the data.  

 Fourth, as this thesis is not intended to pose as a statistical paper, but rather a financial one6, the 

implications of the used models are not thoroughly explained.  Following this rationale, this thesis will not 

be reviewing the advantages or disadvantages of the proposed statistical model (the OLS regression), but 

merely use its applications as a tool for obtaining knowledge that can provide a sufficient answer to the 

problem statement.  

 Finally, it is not the intention to provide any recommendation in terms of potential investment 

strategies originating from the plausible conclusions drawn in this thesis, but rather to uncover reason and 

cause related to the phenomenon. 

 

1.4 Motivation and literary contribution 

The IPO underpricing subject contains a certain mystique due to its uniqueness in terms of its deviation from 

the considerable amount of financial theory that either implicitly or explicitly relies on markets being 

efficient or investors being rational7. As such, the phenomenon of IPO underpricing is interesting enough to 

generate sufficient motivation for any student of finance to uncover the puzzle. Additional motivation behind 

                                                        
6 It is assumed that the reader of this thesis is familiar with basic financial and economic theory. As such, applied topics, models and 

figures are only explained when deemed necessary. 
7 These include, but are not at all limited to, leading theories on portfolio theory such as Markowitz (1952) and Sharpe (1970). 
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the choice of subject stems from the authors’ academic background and aspirations for the future. Both 

authors are finishing a master’s degree in finance and accounting (cand.merc.fir) and have experience 

working as students in investment banking – a career that both seek to pursue going forward. IPOs and IPO 

underpricing is not a subject that is generally emphasised in the academic world, nor is it a standardised 

business school course – as it should not exist, theoretically – but, as it occurs almost systematically, it is 

indeed a subject that deserves attention and a subject that can prove valuable, when pursuing a career within 

this line of work. 

 This thesis is meant to contribute to the existing literary universe by combining academic knowledge 

with a somewhat more practical approach leading to both alterations and supplements to the existing 

literature as well as proposals of alternative explanations.  

 The first contribution is that the specific data set and the modifications applied to it will be unique. 

However far-fetched, this means that tests of existing literature performed on the data set will be a 

contribution in terms of either accepting or rejecting these, enhancing the overall support for either.  

 The second contribution is that practical knowledge obtained through own experiences and through 

consultations with experienced practitioners8 will allow for modifications of the existing literature. These 

modifications will be made possible through interpretations of the main test as well as through conduction of 

‘minor tests’, which allow for a qualified assessment of factors not compatible with the OLS analysis. In 

addition, it has been possible to obtain data usually undisclosed to the public regarding a single recent 

Danish IPO 9 . As such, even if the thesis is written in an academic context, it is deemed valuable to 

implement knowledge and experience from a practical point of view in order to challenge the existing 

theories on underpricing.  

 Following this, a third contribution arises, as this thesis will work towards discovering if 

underpricing is really the result of a trade-off (if any such exists) between the incentives of the IPO 

stakeholders. 

 As promised in section 1.2, a rather systematic structure is followed throughout the thesis in order to 

simplify the treatment of a rather complex subject. With respect for the problem statement, the methodology 

and the delimitations presented, a specific outline is presented.  

 

 

 

 

 

 

                                                        
8 These include professionals with significant experience in the IPO market from the leading Danish investment banks Danske Bank 

Corporate Finance and FIH Partners. In order to maintain transparency, it will be mentioned whenever the consultations with these 

professionals are used in the thesis. However, the professionals shall remain nameless throughout. 
9 This data is obtained after consultation with FIH Partners – sensitive information has been either modified or excluded. 
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1.5 Outline 

Figure 1.1 below illustrates how the most essential aspects of this thesis is connected and conducted. 

 

As figure 1.1 shows, following this introduction, section 2 will provide the theoretical fundament of the 

thesis. Besides a thorough explanation of the IPO process and a definition of underpricing, a well-established 

review of the literary universe will provide the most extensive understanding of the theories on underpricing. 

These theoretical understandings ate applied in section 3, as a rather large data set is constructed and 

analysed, which in turn will provide the best fundament for discussions of both tested theories and other 

implications in section 4, whilst considering potential sources of error throughout this thesis.  

As such, the scene is set and the first step towards answering the problem statement defined in 

section 1.2 is to understand the IPO market and the underpricing universe.     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Introduction Reviews Analyses Discussions Conclusions Perspective 

Section 1 Section 2 Section 5 Section 3 Section 4 

IPO process and 
aftermarket 

Definition of underpricing 

Literary review 

Data gathering 

Test of  
chosen theories 

Potential sources of error 

Interpretation and discussion of analysis and 
other implications 

Thesis outline 

Figure 1.1. Source: Own contribution  
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Section 2: The IPO market and the underpricing universe  

In order to implement and utilise underpricing theory in an analysis of IPO data, it is crucial to understand 

what an IPO is and how it is conducted as well as how underpricing is defined and how it occurs. 

 

2.1 The Initial Public Offering 

In the pursuit of capital, a company may choose to issue equity securities, either privately or publicly, in 

order to raise cash that can finance future operations or pressing liabilities. Private issues are often facilitated 

through rights issues to existing investors or directed share issues to a small number of new investors, while 

public issues are done through rights issue to existing public shareholders or through share issues to a larger 

(public) crowd, thus spreading the shareholding onto more hands (Hillier et al., 2011). 

 An Initial Public Offering, commonly abbreviated IPO, is the first public equity issue made by an 

until-then privately owned company. The company issues shares to be publicly traded on a regulated 

exchange, after which private and institutional investors can easily buy or sell shares without affecting the 

company’s capital structure or dilution – this is often referred to as ‘going public’. 

 When a company’s shares are already publicly traded, the company or its owners can subsequently 

issue new shares to be publicly traded through a seasoned equity offering (‘SEO’), also known as a follow-

on offering. Follow-on offerings are relatively uncomplicated as a publicly traded company will already have 

a market price, leaving the company with a decent implication of how to price their subsequent equity 

offerings, whether it be through rights issues or cash offerings. However, when a company performs an IPO, 

the market price of the shares is unknown and must be decided through traditional supply-and-demand 

theory. Throughout the years, different methods of deciding the number of shares to offer and the price of 

said shares have been used, each with their own advantages and disadvantages. Besides the issuing company, 

a number of market players are involved in the pricing and process of an IPO. 

 

2.1.1 The process of an IPO 

Although the process of preparing a private company to go public takes years, the IPO process itself 

generally takes only three to four months to complete (Blowers et al., 1999) and involves other parties than 

just the issuing company and the purchasing investors. When deciding to go public, the company appoints a 

lead underwriter10, whose primary responsibility is to determine the initial share price in collaboration with 

the company as well as assembling an underwriter syndicate and acting as underwriters themselves (Blowers 

et al., 1999). Lead underwriters are often chosen through ‘beauty contests’, where several investment banks 

present a pitch presentation to the issuing company, after which one (or a few) is appointed. 

 The underwriter’s role is to purchase a chunk of the offered shares from the issuing company and 

selling it on to investors. In addition, the underwriters have responsibilities regarding preparation of 

                                                        
10 For simplicity and in order to be consistent with the existing literature within IPO underpricing, the terms ’lead underwriter’ and 

‘underwriter’ will be used throughout this thesis, covering (global) coordinators, (lead) managers and bookrunners. 
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prospectus, marketing of the IPO and aftermarket stabilisation, the latter meaning that it is legal (and usual) 

for the underwriter to stabilise the price of the shares, if the share price should happen to decrease or 

dramatically increase in the first 30 days after the IPO. A simplification of the relations of the involved 

parties is shown in figure 2.1 below. 

 

As IPOs involve vast cash requirements from the underwriters, it is mostly major investment banks and large 

commercial banks that act as underwriters. Apart from having the required reputation and network to 

successfully market the amount of shares that are issued, they also have the financial capabilities to purchase 

large chunks of company stock and hold it until the IPO is completed. As such, underwriters take on some of 

the company’s risk, as unsellable shares will result in losses for the underwriter. As the lead underwriter 

often engages several other underwriters, the risk is placed on more shoulders. To further mitigate the 

inventory risk, the underwriter can enter into different types of underwriting. In most IPOs, the underwriters 

purchase the entire issue under a so-called ‘firm commitment underwriting’, but if risk is to be mitigated, the 

underwriter can enter into a ‘best efforts underwriting’, which legally binds the underwriter to use best 

efforts to sell the stock without guaranteeing the issuer any specific amount of money (Hillier et al., 2011).  

When going public on an American exchange, as all IPOs in this thesis’ primary dataset are, the 

company files a registration statement – the so-called ‘red herring prospectus11’ – to the Securities and 

Exchange Commission (‘SEC’) including, but not limited to, a description of the company’s business, 

financial results, strategy and risk factors (New York Stock Exchange, 2016a). The SEC then enforces a 

quiet period during which the eligibility of the company’s registration statement is decided. Apart from 

fulfilling the SEC’s strict regulation, the company must also meet a number of requirements from the 

exchange chosen for registration. A summary of the regulations on the NYSE and NASDAQ OMX (U.S.) 

exchanges are illustrated in appendix 1.  

 The company and its underwriters use the quiet period to prepare material used to gather interest for 

                                                        
11 The red herring prospectus has gotten its name from the red ink used for the disclaimer statement on the front page of the 

prospectus, which states that the prospectus is not final and is subject to changes (Blowers et al., 1999). In many other countries, this 

initial prosprectus includes an initial price range and is called a ’pathfinder prospectus’ (Jenkinson & Ljungqvist, 2001). 

Issuing company 

Lead underwriter 

Underwriter Underwriter Underwriter Underwriter 

Underwriter 
syndicate 

Institutional and private investors 

Figure 2.1. Source: Bodie et al., 2013 

Overview of the involved parties in an IPO  
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the IPO and use the implications of this interest to price the IPO. In principle, there are a number of ways to 

determine the share price and the amount of shares to issue, but one method has been preferred by 

underwriters for several years: the ‘Bookbuilding method’. If the SEC accepts the registration statement, the 

issuer and the underwriter initiates an investor roadshow where the company’s management presents the 

company to select institutional investors. The lead underwriter collects information from the institutional 

investors as well as a non-binding indication of how many shares they are interested in and how much they 

would be willing pay for them. The company then releases a full prospectus including the number of offered 

shares and a price range based on the indication of interest as well as a registration deadline. Between the 

release of the prospectus and the registration deadline, the underwriter builds a book of orders from investors 

and determines a price at which demand meets the supply. During the bookbuilding, the company and its 

underwriters are free to allocate the stock as they wish, both in regards to the split between institutional and 

private investors and in regard to how much a single investor is allocated. Following the registration 

deadline, the final price is decided and the investors receive their respective allocations. The following day, 

the stock commences trading in the open market (New York Stock Exchange, 2013).  

By American law, insiders and existing shareholders of the company have a lock-up period of at 

least 90 days following the effective IPO date. However, the period is often expanded to last at least 180 

days (New York Stock Exchange, 2013). 

 Another way to price the stock and run the process is to use a so-called ‘Dutch auction method’. This 

method is not nearly as utilised as the bookbuilding method12, but there are instances of large IPOs being 

completed using auction models, e.g. the listing of Google in 2004 (Sherman A. E., 2005).  

When using a Dutch auction method, the company and its underwriter are not responsible for pricing 

and allocation – the market will decide on its own. Using a sealed bid auction style, the company offers a 

fixed amount of shares that investors bid on. Investors bid on a given amount of shares at a given price, and 

the company then sells its shares at the highest price at which all of the offered shares can be sold, called the 

‘clearing price’ (WR Hambrecht + Co, 2013). A modification of this method called the ‘dirty Dutch auction’ 

allows some creativity for the underwriter, as the offering price is set below the aforementioned highest 

possible price, allowing more investors to have their offers accepted, thereby spreading ownership on more 

hands (Sherman A. E., 2005). In this instance, the investors will not receive their full demand, as in the clean 

Dutch auction, but instead a fragmented portion, which is illustrated in appendix 2. This method was 

introduced by the Dutch investment bank WR Hambrecht + Co13 in 1999 under the name OpenIPO (Sherman 

A. E., 2005). 

 Although bookbuilding and (dirty) Dutch auctions are the most prevalent methods with bookbuilding 

being the industry standard, one last method should be mentioned – fixed pricing. The company and its 

underwriters simply perform a traditional valuation of the company and settles on a price of the IPO. The 

                                                        
12 Sherman et al. (2010) finds that only 22 IPOs in the US in the period 1999-2009 were completed using auction methods. 
13 WR Hambrecht + Co was founded in January 1998 and holds core competencies within i) identifying exceptional companies, ii) 

helping them raise capital and go public early and iii) delivering efficient market pricing (WR Hambrecht + Co, 2016). 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         15 of 129    

method is largely obsolete (Sherman et al., 2010), but many of the existing IPO underpricing theories were 

formulated in the times of fixed price IPOs making it relevant to include the method in further discussions. 

 It is not the intention of every company to go public at some point, and many large companies 

remain privately held. However, going public can have its advantages, strategically and financially and this 

reasoning may prove relevant for further discussion and ones understanding of IPOs in general. 

 

2.2. Cause and effect 

IPOs can be either primary and secondary offerings, with primary offerings being the sale of new shares that 

raise cash for the company and secondary offerings being existing shares that shareholders decide to sell to 

the public, thus cashing in on a previously made investment (Brealey et al., 2014). Private equity funds and 

venture capital firms often use the latter as an exit strategy for their portfolio companies, while primary 

offerings can happen for a number of reasons. Figure 2.2 below illustrates the results from a survey on the 

motives for going public. 

 

The survey illustrated in figure 2.2 indicates that the choice to go public is more often a question of strategic 

manoeuvring than a question of raising quick capital when needed. There is a quite relevant explanation for 

this – IPOs are expensive.  

 

2.2.1 The costs of an IPO 

IPOs are characterised by significant costs – direct as well as indirect. Indirect costs can mainly be attributed 

the management opportunity costs of time spent working on the issue rather than working on the daily 

operations, which is a difficult cost to measure (Hillier et al., 2011). Direct costs are easier to measure and 

these make out a substantial amount as well. Filing fees, legas fees and taxes paid in regards to prospectus, 

legal documents, etc. made out a total of 3.18% of the proceeds on all American IPOs from 1990-2008 

(Hillier et al., 2011). However, these fees are dwarfed in comparison to the largest direct cost of them all – 

the gross spread. In American IPOs, the so-called ’7% solution’ refers to the fee that the underwriters receive 
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IPO motivation survey

Figure 2.2. Source: Hillier et al., 2011
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when facilitating the IPO. As earlier stated, the underwriters will buy the entire offered stock from the 

issuing company and sell it on to the investors when the IPO goes live. The difference between the price that 

the underwriter pays and the price that the investors pay is called the gross spread, and this spread serves as a 

payment to the underwriter for its services regarding prospectus, marketing and aftermarket stabilisation. For 

American bookbuilding IPOs the gross spread is often 7% or thereabouts – as many as 72% of all IPOs in 

2014 had gross spreads of exactly 7% (Ritter J. R., 2015). The spreads are generally higher for bookbuilding 

IPOs than for auctioned IPOs as bookbuilding requires more time commitment from the underwriter due to 

the higher involvement in pricing the IPO and a bigger need for roadshows. The gross spread generally 

declines as the size of the IPO increases (Ritter J. R., 2015); 95.9% of all bookbuilding IPOs raising $25-100 

million in the 2001-2013 period had gross spread of exactly 7%, while 2.8% of the IPOs had spreads under 

7%, while only 50.1% of IPOs raising more than $100 million in the same period had gross spreads of 7%, 

while 49.4% had less than 7% gross spread. The same relation goes for other direct costs, suggesting that the 

direct costs including gross spread, are fixed to some degree, as the proportion of direct one-time costs 

decrease relative to increasing IPO proceeds (PwC, 2015). To put matters in perspective, it should be 

mentioned that the 7% solution only applies to US IPOs. As shown in appendix 3, European IPOs generally 

have gross spreads between 3% and 5% with a median of 4% (Meoli et al., 2015). Historically, this 3% 

difference has been explained by the large differences in European and American IPO markets (Ritter J. R., 

2003), but as European IPO markets have gradually been unified and as the bookbuilding method has gained 

ground, the differences are arguably no longer large enough to justify the ’3% wedge’ in gross spreads 

(Abrahamson et al., 2011). This is, however, a discussion that is outside the scope of this thesis. 

 Focusing on the American IPO landscape, adding the direct costs of just above 3% and the gross 

spread of about 7% as well as the immeasurable indirect costs; the costs of going public have already made 

up more than 10% of the proceeds, but it doesn’t stop there – empirical findings show that the largest cost by 

far is incurred by ’greenshoe options’ and in particular, underpricing (Hillier et al., 2011). 

 

2.2.2 Aftermarket and greenshoe options 

In firm commitment IPOs, underwriters often commit themselves to be active in the aftermarket – the period 

after a new issue hits the market. Many underwriting contracts include a legal mechanism called the 

greenshoe option14  or overallotment option (Hillier et al., 2011). The option allows the underwriter to 

purchase another 15% of the offered stock at any time during a period of 30 days after the IPO in case of 

strong demand. In practice, the underwriter will sell 115% of the issue during the IPO meaning that the 

underwriter takes a short position in the share. If the share price increases in the 30-day period after the IPO 

the underwriter will exercise the greenshoe option (New York Stock Exchange, 2013), as the exercise price 

equals the IPO offering price. This increases the supply of shares, thus serving as a stabilisation, as the share 

                                                        
14 The term is derived from the first company to use such options, the Green Shoe Company - now Stride Rite (Ribeiro, 2014). 
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price decreases toward the IPO price, ceteris paribus. However, this incurs yet another cost on the issuing 

company, as the company could have sold shares in the open market at a higher price. 

On the other hand, if the share price happens to decrease in the aftermarket, the underwriters will not 

exercise the greenshoe option. Instead they will purchase stock in the aftermarket at the current price, thus 

preventing further price decreases. As this decreases the total supply of shares, the share price should 

increase, ceteris paribus, which gives the underwriter the ability to acquire shares all the way up to, but never 

exceeding, the IPO price, thereby closing their short position. Although this could be perceived as 

illegitimate as the trade does not happen at market terms, it is both legal and ordinary. In addition to closing 

the short position, the act of purchasing stock at the IPO price helps smoothing out short-term volatility and 

‘stabilises’ the share price (New York Stock Exchange, 2013), which is why it has earned the term ‘price 

stabilisation’.  

Conclusively, when greenshoe options are applied, a decreasing share price in the aftermarket is a 

case that can be dealt with through underwriter activity in the aftermarket, while an increasing share price 

can be stabilised by the use of greenshoe options, the implicit loss of which is borne by the issuer. However, 

a greenshoe option loss is not the most severe cost of an increasing share price – this is underpricing itself.  

 

2.3 Underpricing 

The phenomenon of underpricing was as initially mentioned first examined by Reilly & Hatfield (1969), who 

tested 53 IPOs in the period 1963-1966 and found that on average, the IPOs outperformed the Dow Jones 

Industrial Average (‘DJIA’) by 20.2% by the Friday that followed the IPO (meaning that the testing period 

varied between one and five trading days). As such, they defined underpricing as the performance of the 

share relative to an index. Reilly & Hatfield argued that underpricing existed because of three reasons: i) that 

the new stockholders were satisfied purchasing “successful” issues, ii) that corporate officers would often 

receive stock options with exercise prices close to the IPO offering price, and iii) that corporations would not 

attempt to fulfil the planned capital needs during the IPO – instead they would wait until the eager public had 

inflated the share price following the IPO, after which they would issue additional capital at a higher price 

with at follow-on offering (Reilly & Hatfield, 1969). 

Underpricing has been tested repetitively since 1969, and a short summary of the more notable tests 

is included in appendix 4. 
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One of the most exalted experts on the field is Jay R. Ritter, whose work with IPO statistics is updated 

frequently. In figure 2.3 below, it is apparent that IPO first-day returns are positive on average15. 

 
Figure 2.3 shows that first-day returns were increasing in the period up until the dot-com bubble in 2000, 

after which they dramatically declined. The financial crisis commencing in 2008 also left its mark on the IPO 

landscape; the number of IPOs as well as the average first-day returns decreased drastically. However, 

returns were still positive, which begs the question if companies underprice their IPOs on purpose. Figure 2.3 

above shows statistics based on IPOs on the stock exchanges NYSE, Nasdaq and AMEX, but positive first-

day returns are not restricted to American IPOs as seen from figure 2.4 below. 

 
Although extremely diverse in average levels, not a single of the examined countries have negative or neutral 

first-day returns on average, the lowest level being 3.3% in Russia based on 64 IPOs in the period 1999-

2013. This is not a proof of underpricing itself, but it is a severe indication, as the first-day returns should be 

                                                        
15 The sample consists of IPOs with an offer price of at least $5.00, excluding ADRs, unit offers, closed-end funds, REITs, natural 

resource limited partnerships, small best efforts offers, banks and S&Ls, and stocks not listed on CRSP (CRSP includes Amex, 

NYSE, and NASDAQ stocks) (Ritter J. R., 2015). 
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compared to a relevant index in order to measure underpricing – just as Reilly & Hatfield did in 1969 – and 

an average one-day index performance of 3.3% in a 15-year period is hard to imagine. 

In principle, underpricing is found by a simple calculation of abnormal returns. Using Reilly & 

Hatfield’s method, but focusing on the first trading day only, the correct way to measure underpricing (or, 

indeed, overpricing) in the context of this thesis’ definition is shown below. 

 

Equation 2.1:  𝐴𝑅 =
𝑃1−𝑃0

𝑃0
−

𝐼1−𝐼0

𝐼0
 

 

Where AR is the abnormal return of the share, P1 is the closing price of the issued shares on the first day of 

trading, P0 is the IPO offering price, I1 is the closing level of the relevant index on the first trading day of the 

issued share and I0 is the opening level of the index on that day. 

 If one was to examine the development of the share on a longer period than one day, the formula 

could be altered as follows. 

 

Equation 2.2:  𝐴𝑅0,𝑇 =
𝑃𝑇−𝑃0

𝑃0
−

𝐼𝑇−𝐼0

𝐼0
 

 

Where ART is the abnormal return in the period between the IPO (t=0) and measuring date (t=T). 

As shown in figure 2.3, underpricing occurs with historical consistency. However, every time an IPO 

is underpriced, the issuing company is losing money – popularly dubbed ‘money left on the table’ – and in 

an economic theoretical context, this may seem irrational. 

 

2.3.1 Money left on the table – are the markets efficient? 

The theory of efficient markets is based on two assumptions. Firstly, that security prices reflect the 

information available to investors and secondly, that active investors are unable to outperform passive 

investors (Bodie et al., 2013). 

Regarding available information for investors, the efficient market hypothesis is generally split in 

three versions: The weak, the semi-strong and the strong markets (Fama, 1970). The weak-form hypothesis 

states that stock prices reflect all information that can be derived from market trading data, such as history of 

past prices, trading volumes or short interest. This is by default useless, as IPO shares are not yet publicly 

traded, meaning that investors in a weak-form efficient market would have difficulties pricing an IPO 

correctly. The semi-strong form states that stock prices reflect all publicly available information regarding 

the prospects of the firm in addition to information from trading data, and the strong form states that even 

information available only to company insiders will be reflected in the share price (Bodie et al., 2013). In 

strong or semi-strong markets, investors will have a better chance of pricing the stock – especially as the 

company that is subject to an IPO has an obligation to release the aforementioned prospectus. It is not a 

given that the trading markets are, in fact, efficient, and even if the prospectus is subject to strict regulation 

from the SEC (or any other local regulatory requirements), it can not be categorically denied that some 
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information asymmetry could exist. However, this asymmetry is sought aligned during a bookbuilding 

process, as investors exchange information with the company and its underwriters in order to find a ‘fair’ 

price. In rational markets, the price is expected to be fair on average (Bodie et al., 2013), meaning that there 

is a correct market price for the offered share, indicating that active investors should not be able to 

outperform passive investors. 

However, the consistent empirical findings of underpricing contradict the hypothesis of efficiency, 

allowing active investors to outperform passive investors (at least in the short-term) as the company owners 

on average sell their shares at a lower-than-market price during an IPO. This suggests one of two hypotheses 

to be true: Either the information levels of the owners and the market are asymmetric, or the owners exhibit 

irrational behaviour. If the bookbuilding process (or the clean Dutch auction for that matter) does indeed 

align asymmetric information levels, then the explanation for underpricing must be irrational behaviour 

exhibited by existing shareholders and their advisers, the underwriters16. 

If the existing owners sell their shares at a lower-than-market price, they suffer a loss. This loss is 

often referred to as money left on the table and the exact amount of money left can be calculated as follows: 

 
Equation 2.3:  𝐿𝑜𝑠𝑠 = 𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔 𝑎𝑚𝑜𝑢𝑛𝑡 ($) · 𝑓𝑙𝑜𝑎𝑡 𝑟𝑎𝑡𝑒 

 

Equation 2.4: 𝐿𝑜𝑠𝑠 = (𝑀𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝1 − 𝑀𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝0) ·
𝑆ℎ𝑎𝑟𝑒𝑠 𝑜𝑓𝑓𝑒𝑟𝑒𝑑

𝑇𝑜𝑡𝑎𝑙 𝑠ℎ𝑎𝑟𝑒𝑠 𝑜𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔
 

 

Equation 2.5: 𝐿𝑜𝑠𝑠 = (𝑃1 − 𝑃0) · 𝑆ℎ𝑎𝑟𝑒𝑠 𝑜𝑓𝑓𝑒𝑟𝑒𝑑 

 

Where P1 is the market price of the share, P0 is the share price at the offering and ‘Market cap’ is short for 

market capitalisation. 

 

If the owners and the company underwriters are indeed irrational, this only poses a bigger question – why? 

Why do the existing owners routinely sell their shares cheaply, and why do their advisers seem to be on 

board with this decision?  

 Since Reilly & Hatfield’s preliminary tests, a range of esteemed economic theoreticians have 

examined the phenomenon of underpricing and posed different answers and solutions to the problem. In this 

thesis, several of these theories will be implemented in order to explain at least some of the irrationality and 

to examine, whether underpricing may be a conscious choice that can be justified by factors not necessarily 

explicitly linked to the IPO or if it may be a result of the contradicting incentives of the different parties 

involved in the pricing process. However, before commencing a larger academic literary review, it will prove 

useful to shine a light on how underpricing is perceived in different discourses.  

 

                                                        
16 The existence of dirty Dutch auctions only emphasises this point, as the share price is lowered intentionally as previously 

explained and illustrated in appendix 2. 
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2.3.2 Different views on underpricing 

Throughout the production of this thesis, one important observation was made regarding different sources’ 

views on and interpretations of underpricing as a phenomenon. The existing theories explained in section 2.4 

are collected exclusively through a literary review on the underpricing subject, and through reviewing this 

vast ocean of literature it has been apparent that the term ‘underpricing’ is used consistently and that the 

theoreticians consistently try to explain the causation of underpricing in its entirety – even if they do respect 

the circumstance that some underpricing may be entirely random. Underpricing in this discourse is simply 

the positive abnormal first-day return of the offered stock as calculated using equations 2.1 and 2.2. 

 However, as some consultations have been held with experienced corporate finance professionals it 

has been possible to perceive underpricing as a phenomenon from a practical point of view as well, and 

without exception, underpricing is perceived slightly differently here. Relevant practitioners seem to 

distinguish between ‘underpricing’ and what they call an ‘IPO discount’, the latter being a price discount that 

is indeed given to investors on purpose in order to reward those, who are involved early in the IPO process. 

All other price movements are believed to be the result of the share finding its ‘rightful’ place in the market 

or the result of the market mind-game, in which investors seek to profit from a perhaps overly positive 

sentiment toward the share. By referring to the ‘phenomenon’ as underpricing instead of a discount indicates 

that the issue has been priced too low intentionally beyond what is reasonable in terms of an IPO discount. 

Without citing the individual practitioners, it is interpreted that they see abnormal returns as a mix of IPO 

discounts and noise, while academia perceives abnormal returns as one figure. As this thesis is a piece of 

academic work, underpricing will be treated in the discourse of academia, but in order to fully understand the 

theories involving underwriter incentives, it must be kept in mind how underwriters perceive the 

phenomenon themselves. 

 As mentioned, there is a vast universe of underpricing theories and empirical implications, and not 

all of these can be neither explained nor tested within the scope of this thesis. In order to capture theories of 

as many schools of thought as possible without losing focus; a complete overview of the chosen theories and 

their empirical implications is necessary.  
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2.4 The empirical universe 

The current theories on the matter fall loosely into four main categories or schools of thought that can be 

split in a number of sub-categories, which is illustrated below in figure 2.5. 

 

 

 

It is crucial to comprehend the theories and their implications in order to perform an accurate analysis, and in 

order to discuss the answers that this analysis will eventually yield. However, due to formal limitations, this 

section will be limited to explain the ideas of the theories that are compatible with the chosen form of 

quantitative analysis and only touch upon the non-tested theories on a very aggregated level. Some of these 

will be explained subsequently when used, as their implications hold important merit in the discussion 

provided in section 4.2. 

 

2.4.1 Asymmetric information models 

Asymmetric information is a cornerstone in modern finance theory. In general terms, the theory states that 

one part will be better informed than its counterpart, which can lead to adverse selection17 or even moral 

hazard18. As mentioned, three parties exist in an IPO process: The issuing company, the underwriter(s) and 

the investors. According to the theory, one of these parties will have a superior knowledge, which will give 

this party an advantage, ultimately leading to underpricing of the IPO. The main sub-categories related to 

IPO underpricing in the school of asymmetric information models include the Winner’s curse theory, 

Information revelation theories, Principal-agent theories and Signalling theories, which all apply different 

approaches to the asymmetry phenomenon in relation to IPO underpricing. However, as principle-agent and 

Signalling theories do not have proxies that are applicable in the quantitative test model, these will instead be 

                                                        
17 An ex ante situation where one party is more informed than the other leading to uncertainty (Koed & Nielsen, 2008). 
18 An ex post situation where the informed party takes advantage of his knowledge (Koed & Nielsen, 2008). 
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touched upon in the discussion in section 4, as they provide some interesting insights that may still hold 

merit in the overall discussion of any potential trade-off. 

 

2.4.1.1 Winner’s curse 

One of the best-known asymmetric information models is Rock’s (1986) Winner’s curse. Rock’s (1986) 

theory departs from Akerlof’s (1970) ‘lemon problem’19, as Rock assumes that some investors will be better 

informed about the true value of an IPO than other investors, the issuing firm and the underwriter. The 

informed investors will only bid on attractively priced IPOs, i.e. IPOs which are underpriced, thereby 

offering an opportunity of positive returns, whereas uninformed investors will bid indiscriminately. This 

imposes a ‘Winner’s curse’; in an attractive IPO offering the uninformed investors’ demand will be partially 

crowded out by the informed investors’ demand, but in an unattractive offering they will receive all the 

shares. Thus, the uninformed investor’s return is dependent on the allocation received in an attractive 

(underpriced) issue and the level of its overpriced allocations, resulting in negative returns on average. As a 

result, the uninformed investors will be reluctant to participate in any IPO, which means that only informed 

investors will demand a piece of the action. However, Rock’s assumption is that the successfulness of an IPO 

is dependent on the participation of the uninformed investors as the demand of the informed investors will be 

insufficient20, and in order for the uninformed investors to participate, their return would have to at least 

break-even and as a result thereof, IPOs will have to be underpriced by expectation.  

The Winner’s curse has been tested thoroughly through a number of different approaches. The most 

favoured empirical implication is that greater ex ante uncertainty leads to higher underpricing – as formalised 

by Beatty & Ritter (1986). Intuitively, an informed investor invests in a call option, which is exercised if the 

‘true value’ of the IPO exceeds the strike price (offer price). This implies that the more uncertain a new issue 

is, the more investors will try to become informed, which, in turn, will lead the continuously uninformed 

investors to demand even more underpricing. 

 

2.4.1.1.1 Testable implications and evidence 

The extensive literature has applied several different proxies that loosely fall into five groups: 

company characteristics, offering characteristics, disclosure, certification and aftermarket variables 

(Jenkinson & Ljungqvist, 2001). The evidence of these examinations point in all directions depending on the 

proxies used, but it would seem that company characteristics such as age and size and offering characteristics 

                                                        
19 The theory states that as long as buyers cannot observe the quality of a car on offer at the time of the purchase, adverse selection 

will cause the market to fail as buyers will not be willing to pay fair value in fear of that car being of a lower quality, thus sellers of 

high-quality cars will withdraw from the market. Sellers of high-quality cars can instead ensure their continued business through 

warranties, money-back guarantees, reputation or discounts (in the IPO scenario, underpricing), as the they cannot simply claim that 

their cars are of high quality due to an incentive to cheat and cause moral hazard (Akerlof, 1970). 
20 This assumption is actually unnecessary. If all remaining investors are equally informed there will be no equilibrium and only 

attractive IPOs will be completed due to the lack of buyers, but assuming that information gathering is costly, there will be an 

incentive to stay uninformed and free-ride by bidding on all IPOs, as only the attractive ones will remain. As all investors face this 

opportunity no one would choose to become informed, and unattractive IPOs would no longer fail – but if no one is informed, there 

would be an incentive to become informed in order to avoid unattractive IPOs (Ljungqvist, 2007). 
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such as offer price and underwriting fees have some historical correlation with the level of underpricing 

(Jenkinson & Ljungqvist, 2001). However, most of these studies are somewhat obsolete as they are based on 

IPOs executed before 200121. Due to the exchange of information in the pricing process, the bookbuilding 

mechanisms should theoretically eliminate asymmetric information. In addition, as the share price is decided 

by the underwriter and the issuing company in collaboration with institutional investors, which are assumed 

to be informed, every IPO should be evenly attractive, leading to no significant correlation between the level 

of IPO underpricing and ex ante uncertainty, meaning that informed and uninformed investors are now 

investing on equal grounds. Therefore, a test of Winner’s curse should not be regarded as an attempt to 

approve the theory, but rather disprove it. 

 

2.4.1.2 Information revelation theories  

As mentioned, the emergence of bookbuilding in IPO processes may have led to some elimination of the 

Winner’s curse issues; as informed investors will reveal their information before the offer price is determined 

and the underwriter will adjust the offer price accordingly22. However, theoretically, some problems should 

arise from this process since the investor will have no incentive to reveal any positive information as this will 

presumably drive up the price and therefore, the underwriter is in need of an incentive mechanism 

(Ljungqvist A., 2007).  

Benveniste & Spindt (1989), Benveniste & Wilhelm (1990) and Spatt & Srivastava (1991) suggest 

that the underwriter motivates the Information revelation by allocating no or only a few shares to the 

investors who bid conservatively and withhold information, while they will reward the investors who bid 

aggressively and reveal favourable information with a disproportionately large allocation of the shares.  

Benveniste & Spindt (1989) provide further argumentation of how ‘truth-telling’ is secured. They 

detect that underwriters and investors deal with each other in an IPO context on a frequent basis, which 

forces the active investors to reveal their information, as misrepresented or withheld information may result 

in blacklisting from future offerings. In the repeated game, the investors must weigh the one-off gain from 

lying or withholding information against the probability or size of any given future allocation. This implies 

that underwriters are able to incentivise investors to buy into poorly received IPOs from time to time. The 

investors will play ball as long as the expected present value of doing so will yield a positive return. This, in 

turn, will further reduce any frequent investor’s incentive to lie, as downplayed information occasionally will 

result in having to buy IPOs at a loss, making lying less attractive to begin with. (Jenkinson & Ljungqvist, 

2001).             

Another interpretation of the Benveniste & Spindt (1989) framework is that in order for this 

incentive to work and ensure truth telling, the IPO is consciously underpriced. Hanley (1993) argue that 

                                                        
21 An overview of the most acknowledged tests of Winner’s curse explanations and their results are illustrated in appendix 5. 
22 It may seem odd that investors’ knowledge is rewarded as the issuer surely will have an informative advantage, but the assumption 

states that it is plausible that investors will have better knowledge about the prospects for the company’s competitors and the 

economy as a whole, giving them a better idea of how the share will perform once listed (Jenkinson & Ljungqvist, 2001). 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         25 of 129    

companies ensure that investors who reveal favourable information are rewarded with underpricing through a 

‘partial adjustment’ – as investors reveal information that should result in an upward price revision, the price 

will only be adjusted partially compared to the total value of the information, making it a quid pro quo 

arrangement between the underwriter and the investors. 

Some critique of the Benveniste & Spindt (1989) framework is not completely uncalled for. 

Loughran & Ritter (2002) are questioning Hanley’s (1993) interpretation by arguing that investors are not 

completely taking into account public information in terms of market returns prior to the IPO date when 

setting the offer price. This argument is actually contradicting the thoughts of the initial framework, since 

public information is ‘free’, and thus should already be included in the offer price, making it unnecessary to 

underprice at all, which should be the case in an efficient market. 

Another critique of Hanley (1993) in accordance with Loughran & Ritter (2002) is found in the 

interpretation provided by Edelen & Kadlec (2005) who propose that the issuer will seek to capitalize on bull 

markets e.g. by listing when comparable firms’ valuations are high. Under this condition, the issuer is aware 

of the risk of the perception of failure because of the higher expectations in the market, and therefore the IPO 

will be underpriced in order to secure its success. This scenario is opposed to a bear market where the issuer 

will have little to lose, and therefore might insist on a more aggressive pricing. They ultimately conclude that 

there should be a greater level of underpricing in bull markets – not only because of investors’ revealed 

information, but also because of market information. 

 

2.4.1.2.1 Testable implications and evidence 

The Information revelation theory has been supported by numerous empirical studies suggesting different 

modification of the initial theories (Ljungqvist A. , 2007). Among the more recognised tests are the above-

mentioned conducted by Hanley (1993) who used a dataset of 1,430 firm commitment IPOs from January 

1983 through September 1987 and found that underpricing is positively correlated to the level of interest in 

the pre-market; in particular, issues which are subject to an upward price revision during the bookbuilding 

tend to be more underpriced.  

 The argumentation of Loughran & Ritter (2002) is based on a sample of IPOs executed in 1990-1998 

using a number of general criteria23 adding up to approximately 3,025 IPOs. They tested underpricing against 

a weighted market index return 15 days prior to the offering and actually concluded a specific trade-off: each 

1% increase in the market three weeks prior should result in an increase in the first-day return of 1.3%. 

 Edelen & Kadlec (2005) argued their case on the basis of all firms that either completed or withdrew 

an IPO between January 1985 and December 2000, when they tested changes in peers’ valuation in the 

waiting period24.  

                                                        
23 IPOs with a price range below USD 8.00, closed-end funds, REITs, partnerships and ADRs are all excluded (Loughran & Ritter, 

2002). 
24 Time between first filling and offer date – on average 70 days for completed offerings (Edelen & Kadlec, 2005). 
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Their work is complementary to that of Loughran & Ritter (2002)25 and the intuition of their model is as 

mentioned that underpricing is a function of market information and news – if the news is perceived as 

positive it would lead to less aggressive pricing (relatively), leading to more underpricing and vice versa.    

Another noteworthy test is that of Aggarwal et al. (2002) who investigated IPOs offered between 

May 1997 and June 1998. They show that there is a positive relationship between institutional allocation and 

underpricing, suggesting that institutional investors are rewarded not only with underpricing, but with a 

disproportionate allocation of the stock when aiding the company during the process.   

 

2.4.2 Behavioural explanations 

During the late 1990’s, underpricing rose towards new extremes as illustrated by figure 2.3. This led a 

number of academics to question the foregoing theories, instead trying to explain the occurrences through 

behavioural finance theories. Behavioural finance is a somewhat natural deviation from the efficient market 

hypothesis explained in section 2.3.1, as it is arguably difficult to accurately measure the ‘true’ or intrinsic 

value of a security, and correspondingly difficult to test whether prices match those values. Behavioural 

theories acknowledge that investors may act ‘irrational’ and offer a number of explanations for this 

irrationality including information processing26, behavioural biases27 and limits to arbitrage28 (Bodie et al., 

2013).  

In an IPO setting, investors have no prior knowledge to share prices and as IPOs tend to be relatively 

opaque in terms of information, it is quite difficult to derive the ’true value’. This has led many supporters of 

the behavioural theories to investigate their hyphothetis on an IPO dataset, as it is reasonable to assume that 

investors will have a wide range of different expectations about the value of an IPO. The most acknowledged 

sub-categories erupting from behavioural finance include ‘informational cascade’, ‘Prospect theory and 

Mental accounting’ and ‘Investor sentiment’ (Ljungqvist A. , 2007). The most attributable to the test being 

performed in this thesis is the latter. 

 

2.4.2.1 Investor sentiment 

One of the oldest theories on IPO underpricing is that of the “Hot issue” markets by Ibbotson & Jaffe (1975). 

Ibbotson & Jaffe hypothesised that IPO underpricing and “hot markets” were simultaneously correlated, as 

the number of IPOs in a given period could be predicted based on historical underpricing, while underpricing 

would increase in “hot periods”, simply because markets are not necessarily efficient, and retail investors 

may be too eager in hot market periods (Ibbotson & Jaffe, 1975). Interestingly, they found that first day 

                                                        
25 This is emphasised in the introduction of their paper and again in the conclusion, as well as throughout the paper (Edelen & 

Kadlec, 2005). 
26 Including the sub-categories: Forecasting errors, Overconfidence, Conservatism and Sample-size neglect and representativeness 

(Hillier et al., 2011). 
27 Including the sub-categories: Framing, Mental accounting, Regret avoidance and Prospect theory (Hillier et al., 2011). 
28 Including the sub-categories: Fundamental risk, Implementation costs and Model risk (Hillier et al., 2011). 
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underpricing in hot markets was not a sign of quality, as the long-term performance of cold market issues 

were better in their dataset. 

It is not necessarily an easy task to measure the level of irrationality in regard to underpricing, which 

is showing in the limited amount of empirical literature on the subject. However, one theory on the matter 

was formalised by Ljungqvist et al. (2004), who proposed an IPO issuer’s optimal response to the presence 

of sentiment investors. They assume that some investors will have (too) optimistic beliefs about a given IPO 

company’s future performance, and that the issuer will try to detect as much additional value as possible in 

order to maximise the initial valuation. Their theory suggests that as the underwriter starts to float the 

market, the stock price will deteriorate, and the optimal strategy then becomes to withhold some shares in 

inventory in order to keep the price from falling. The amount of shares withheld is then subsequently sold to 

the sentiment investors, which drives up the price. However, regulatory issues29 prevent a direct execution of 

such a strategy and the issuer will instead have to allocate stock to “regular” institutional investors who 

provide subsequent resale to the sentiment investors at prices they set by limiting the supply (Ljungqvist et 

al., 2004). But, as the ‘mood’ of the sentiment investors could potentially change overnight, the strategy is 

risky for the institutional investors, and therefore they require the stock to be underpriced as a reward for 

taking on the inventory risk. However, the institutional investor’s expected gain from trading with the 

sentiment investors is still capitalised in the offer price, which makes it exceed the fundamental value, 

meaning that the issuer still benefits from this mechanism even though an indirect approach is applied30. 

 

2.4.2.1.1 Testable implications and evidence 

Even though the theories on Investor sentiment in relation to IPO underpricing are somewhat limited, there 

exists both new and mature evidence related to the above-mentioned theories. The most obvious implication 

of the theory is that if the market is ‘hot’ – that is if there is substantial IPO activity in the given period, then 

IPOs should be more underpriced – as more investor will tend to have over-optimistic beliefs about the issue 

as proved by Ibbotson & Jaffe (1975). They tested first month abnormal returns31 against the number of new 

issue offerings using a Cochrane-Orcutt regression on a dataset of IPOs from January 1960 through October 

1970. As indicated, their hypothesis was that these would be simultaneously related, but their test was unable 

to fully prove this at a significant level. Even though their results were unable to fully verify their hypothesis, 

it paved the way for other tests emanating from their initial idea.     

A similar test was performed by Cook et al. (2003) who also applied hot and cold markets and found 

that IPO firms trade at higher valuation-multiples in hot issue periods – consistent with Ljungqvist et al. 

(2004)’s initially formalised model (Ljungqvist A. , 2007).  

                                                        
29 Especially regulatory constraints on price discrimination and inventory holding. 
30 This strategy is of course limited for cornerstone investors because of the holding periods as explained in section 2.1. Cornerstone 

investors are allocated a specific stake in the IPO in order to signal to the market that the investment is worthwhile for other 

investors, in return they are bound by the legal holding period (Herbert Smith Freehills, 2012).  
31 They deducted returns on the S&P Index from the date of issue (Ibbotson & Jaffe, 1975). 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         28 of 129    

The theory and the related evidence are undoubtedly interesting attributes to the overall indications of the 

behavioural explanations’ merit in IPO underpricing. Other behavioural explanations such as Cascades, 

Prospect theory and Mental accounting also hold some interesting and insightful hypotheses, which are, 

however, quantitatively unfit to be incorporated in the model used in this thesis.  

 

2.4.3 Ownership and control theories  

Going public usually suggests a step towards a separation of ownership and control. This separation can lead 

to the widely used concept popularly named agency costs. Agency costs arise as a result of differentiating 

incentives between non-managing versus managing shareholders concerning maximisation of expected 

shareholder value versus maximisation of expected private utility of control benefits (Jensen & Meckling, 

1976). The school of thought holds important merit in finance as well as other business-oriented subjects, but 

in the attempt to rationalise the IPO underpricing puzzle within the bounds of an agency approach, merely 

two theories have been introduced. These are entitled ‘Retained control’ and ‘Agency cost reduction’, and 

their implications are fundamentally opposed (Jenkinson & Ljungqvist, 2001).    

 

2.4.3.1 Retained control and agency cost reduction theory 

Brennan & Franks (1997) formulated the theory on retained control and assume that underpricing is used to 

embed continued managerial control after the IPO by avoiding external monitoring by one or a few large 

shareholders. They argue that by allocating smaller stakes of shares to several investors, external monitoring 

is minimised due to two free-rider principal factors32. One is that due to the company being publicly traded, 

minor shareholders will have insufficient incentives to vigorously monitor the company, which follows the 

rationale of efficient markets in 2.3.1. The second is that due to greater ownership dispersion, the company 

will be less threatened by a hostile takeover, ceteris paribus. They argue that underpricing serves as a 

mechanism to strategically allocate shares and obtain the required diversification (Ljungqvist A. , 2007). 

 The opposed theory (criticism) to the above is as mentioned the theory on agency cost reduction 

formulated by Stoughton & Zechner (1998), who suggest that issuers should be prone to allocate large 

amounts of shares to few investors. The rationale is that a large investor will have a greater inducement to 

monitor its investment, which will reduce the company’s own efforts to do so. The investor will however, 

need a discount in order to participate in order to at least break-even with these agency costs – that discount 

being underpricing. They argue that this underpricing may not even represent an opportunity cost, as costs of 

having management monitoring the company would be equally reflected in the initial listing price. 

  The significant contrast between the models can be explained by two reasons. First, the models’ 

assumptions are based on different environments33 and second; they use a different approach concerning the 

                                                        
32 Free-riding in this context indicates that these minor investors will pursue the potential benefits of following a passive strategy 

(Bodie et al., 2014). 
33 Brennan & Franks (1997) models an IPO mechanism involving fixed prices and not responsive to demand, whereas Stoughton & 

Zechner (1998) model a bookbuilding feature with discretionary allocations (Ljungqvist A. , 2007). 
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internalisation of agency costs34 (Ljungqvist A. , 2007). The two theories are an excellent example of the 

importance of staging clear and reliable assumption in academic research. Both theories have been tested to 

some extent and both have ambiguously yielded some supporting evidence.    

       

2.4.3.1.1 Testable implications and evidence 

Brennan & Franks’ (1997) own test was performed using detailed data on bids and allocation of IPOs and 

did not surprisingly find that larger underpricing would yield excess demand resulting in a greater ownership 

dispersion. However, other studies have beforehand provided a different interpretation of just these variables. 

Booth and Chua (1996) argue that owners’ reason for preferring dispersed ownership is because it results in a 

more liquid secondary market for the shares, whereas Zingales (1995) assumes that an IPO is only the first 

step in a multi sell-out strategy and argues that dispersed ownership is preferred because it provides the 

owner with a greater bargaining power when potentially selling a majority stake (Ljungqvist A. , 2007).  

 Both of the principal models can potentially be tested simultaneously with a conclusion dependent 

on the interpretation and the preference of one model to the other. Testable implications have primarily 

emerged from Brennan & Franks’ model, which concerned the relationship between underpricing on the one 

hand and the initial size and subsequent secondary market evolution on the other (Jenkinson & Ljungqvist, 

2001). These theories also have the potential of being quantitatively tested by using diversification of 

investors at offering as a proxy, but this is information not consistently disclosed35.  

 

2.4.4 Institutional explanations  

The remaining school of thought is, as indicated by the name, explanations that seek to prove a relationship 

between IPO underpricing and the institutions serving as stakeholders. The literature differentiates between 

three types of explanations. The first is the ‘Legal liabilities’36, which in very generic terms indicate that an 

IPO will be underpriced to avoid just these37. The second is ‘Price stabilisation’; this theory is supported by 

significant statistical evidence suggesting that whenever the underwriter actively stabilises the price, there 

are fewer observations of overpricing. The third explanation, named ‘Tax argument’, is related to the 

potential tax advantage arising from underpricing a new issue. This would have merit in countries where 

capital gains are taxed less than personal income – as is the case for e.g. the United States. This would result 

in a trade-off between the dilution costs of underpricing an IPO and a potential tax advantage38.    

                                                        
34 Stoughton & Zechner (1998) assume that managers internalise the agency costs they impose on outside investors, via the lower 

price that investors are willing to pay for the stock, whereas Brennan & Franks (1997) use no such assumption (Ljungqvist A. , 

2007). 
35 In the US, as well as in many other countries, investors will only have legal obligations to disclose if they acquire beneficial 

ownership of more than 5% of a voting class of a company’s equity securities registered under Section 12 of the Securities Exchange 

Act of 1934 (U.S. Securities and Exchange Commision, 2012) 
36 Lowry & Shu (2002) found that approx. 6% of companies IPO’d in the US between 1988-1995 were subsequently sued. 
37 This explanation is somewhat U.S.-centric, in that underpricing is a global phenomenon, while strict liability laws are not, which 

will be elaborated in section 4.2.1. 
38 In 1990, the tax rates in Sweden were matched after which underpricing fell from an average of 41% from 1980-1989 to 8% from 

1990-1994 (Rydqvist, 1997). 
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The three above-mentioned theories all hold tremendously interesting elements in uncovering the IPO 

underpricing puzzle. They are however equally complicated to test and do not hold any relevant retrievable 

proxies compatible with the test performed in this thesis. Their implications were nonetheless relevant to 

introduce in brief, as they will serve as an important element in the discussion in section 4.2.      

 Overall, the institutional explanations as well as the other described schools of thought do 

unquestionably all hold some interesting and relevant inputs as to what causes underpricing, and the 

literature seems to have come a long way since Reilly & Hatfield’s initial investigation in 1969. However, 

these various theories have been formulated at different times in history, trying to uncover a consistent 

phenomenon on a somewhat ever-changing market; and in order to see if they still hold merit, they would 

have to be tested on more current market data, which is the exact purpose of section 3. 
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Section 3: Analysis of the chosen theories  

In order to perceive the origins of IPO underpricing from different perspectives and to maintain focus on the 

important factors, the IPO data at hand is treated in parts rather than all at once. As mentioned in section 1.2, 

this section will focus on existing theories and on how the issuing company and its underwriters respond to 

the market’s conditions and requirements and will draw conclusions based on a rather large analytical model. 

In other words, only the theories fully explained in section 2.4 and illustrated in figure 2.5 are tested in this 

model. Further analyses focusing on factors other than these will be conducted in section 4 when deemed 

necessary or valuable to the argumentation. 

 To maintain simplicity in a quite complex analysis, a rigid structure of this chapter is followed. First, 

the data set and the analysis methodology are presented. Second, the data set is tested for appearance of 

underpricing. Third, when and if underpricing is proven to exist at a significant level, the analysis of the 

causation of underpricing is constructed upon a number of hypotheses tracing back to the chosen testable 

theories. Fourth, the analysis is conducted and its results presented and interpreted in regard to the 

hypotheses. Finally, econometric issues are addressed and potential sources of error are discussed in order to 

discover any factors that could affect the validity of the analysis, thereby creating a solid foundation for the 

discussion of any underpricing trade-off in section 4, which will commence with a discussion of the results 

found in the analysis. 

 

3.1 Data and methodology 

3.1.1 Data gathering 

Based on all IPO research referenced in this thesis, the overall procedures of IPO analyses performed by 

esteemed academics are rather uniform, as they are all conducted using quantitative test models. In 

qualitative measures, one random company can not be compared to another random company, meaning that 

the IPOs of said companies can not be compared either, i.e. important factors in one IPO may not be 

important in an other IPO. Therefore, case studies are not easily implementable in an IPO study, unless all 

cases are homogenous (e.g. on industry, risk, company profile, market conditions, etc.). In order to reach an 

understanding of the general IPO underpricing phenomenon, it is necessary to collect a larger sample and 

then analyse it quantitatively instead. 

 One of the reasons that previously conducted analyses of IPO underpricing theories yield conflicting 

results from time to time is that every analysis is conducted with a unique data set. Even though the IPO 

itself is a somewhat standardised process, as explained in section 2.1.1, every company performing an IPO is 

unique, which is why different data sets containing different IPOs can yield different results. Naturally, this 

analysis will be no different. In order to capture as much information as possible and in order to test several 

theories at once, the chosen data set is larger and more detailed than some of the data sets utilised in IPO 

literature, which focus on just one or two theories. However, it is not a goal to have the largest data set 

possible, but rather the most homogenous and precise data set available at a given size. 
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This thesis will mainly focus on IPOs in the United States, which will secure a homogenous IPO 

environment for all IPOs in the data set. This will of course create a U.S.-bias, as results from this analysis 

cannot be applied analogously on IPOs in the rest of the world. The reasons for choosing the U.S. IPO 

market specifically are numerous. First, it is the most mature IPO market, meaning that extreme observations 

are limited in number. Second, it is also the largest stand-alone IPO market, meaning that a U.S. data set is 

the largest homogenous data set available. In addition, the general trend in European markets is that IPO 

procedures and methods are converging towards those of the United States (Sherman et al., 2010), meaning 

that results from a U.S. data set are probably more applicable in the future than results from other nations or 

geographic areas. Bookbuilding IPOs are gaining ground at the expense of auctions and especially fixed 

price IPOs, which are slowly dying out. However, there are still differences between American and European 

IPO markets, and some European markets can still be determined as being emerging markets, meaning that 

extreme observations skew the analysis (Ritter J. R., 2003). Finally, some theories, such as Ibbotson & 

Jaffe’s “Hot issue” market theory (1975) are only testable on individual markets, and even in an increasingly 

internationalised world, an IPO in e.g. Saudi Arabia or Poland or even the UK should not have much 

influence on the “heat” of the U.S. IPO market. It should however be emphasised that apart from the data set 

used in this chapter, an additional data set comprising IPOs on the European markets will be introduced 

briefly for discussion purposes.  

 To maintain transparency regarding the analysed data set, the applied methodology of the data 

gathering needs explaining: All IPO data is gathered from the Dealogic Database on March 2nd 2016 

(Dealogic LLC, 2016) 39 . The initial data comprises all IPOs executed on Northern American and/or 

European stock exchanges between January 1st 2002 and February 28th 2016. This includes dual-listed IPOs 

(i.e. IPOs executed on multiple exchanges), meaning that companies outside Northern America and Europe 

may be present if they are listed at home and abroad during an IPO. In total, 10,400 IPO entries are observed 

in the initial data set – however this needs trimming before the analysis can be conducted. 

 

3.1.2 Preparation of data set 

The preparation of the data has followed a systematic approach containing a number of eliminations and 

corrections: i) double entries are eliminated. These stem from the aforementioned dual-listings, as Dealogic 

counts the company twice, if it has been IPO’d on two exchanges simultaneously. ii) For the analytical part, 

American IPOs are identified. This step is carried out by identification of IPOs that have American 

exchanges as their primary exchange. Using Dealogic terms, there are three American exchanges: New 

York40, New York – NYSE MKT and Nasdaq (Dealogic LLC, 2016).  

                                                        
39 The Dealogic Platform (“Database”) is preferred to e.g. the Bloomberg terminal (Bloomberg L.P., 2016), as it is more focused on 

tracking IPOs and therefore has a more extensive data availability. 
40 Commonly abbreviated ‘NYSE’. 
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However, to avoid confusion, the New York – NYSE MKT exchange is renamed Amex41, as was its name 

before NYSE acquired the American Stock Exchange. iii) The time period is limited for analytical purposes: 

Some of the analysis requires data going backwards (e.g. the “Hot issue” market theory) and some of the 

analysis requires data going forwards (e.g. testing performance over more than just the first trading day), 

meaning that the data set is reduced by one year in both ends, effectively including IPOs executed in the 

period January 1st 2003 to February 28th 2015. All of these eliminations result in a preliminary data set of 

2,673 IPOs.  

 From these, additional eliminations are conducted in order to focus on “ordinary” company stock 

IPOs only, much inspired by the method of Jay R. Ritter (Ritter & Welch, 2002), (Ritter J. R., 2003), (Ritter 

J. R., 2015) & (Loughran, Ritter, & Rydqvist, 2015). As such, all closed-end funds and real estate 

investments trusts (REITs) are eliminated, as these are not common companies. Likewise, Business 

Development Companies (BDCs) are eliminated, as these are variations of closed-end funds, and American 

Depositary Receipts (ADRs) are eliminated, as these are not common stock. All offerings on OTC-

exchanges and pink sheet offerings42 are eliminated, as these are not common IPOs. With these eliminations, 

the data set is now comprised by common IPOs executed by common companies. The final eliminations are 

performed upon those observations, which lack data or obviously contain wrongful data. The data set chosen 

in this thesis is meant to fulfil the requirements of a good analysis in terms of validity, reliability and 

relevance (Newbold et al., 2010), and lack of data and wrongful data is an unfortunate occurrence as it 

affects the reliability of the analysis. The source of lacking data in the Dealogic data set is unknown, but an 

attempt to mend the data set manually (all data is publicly available after all) revealed that most data entries 

with lacking data refer to companies that are no longer publicly listed or no longer exist (Dealogic LLC, 

2016). This creates a survivorship bias in the data set, and although it should not have an effect on the first-

day return, it has an effect on the analysis of long-term performance of the IPOs. By manual examination, the 

source of wrongful data was quickly discovered to stem from different exchange rates. Dealogic posts 

market value of a company in Euros and offer price in domestic currency (U.S. Dollars) and in some rare 

cases the calculation of market value proved to have been conducted in U.S. Dollars, which was easily 

corrected manually (Dealogic LLC, 2016). Finally, the data set was examined for extreme outliers, but no 

eliminations were deemed necessary on this account. 

 With all eliminations completed, the final data set is comprised by 1,827 IPOs on American 

exchanges in the period between January 1st 2003 and February 28th 2015.  

 

                                                        
41 Amex is an abbreviation for American Stock Exchange – The exchange was merged into the New York Stock Exchange in 2008 

and subsequently changed name to NYSE MKT in 2012. Designed to support younger, high-growth companies, NYSE MKT is the 

leading exchange for small-cap companies (New York Stock Exchange, 2016b). 
42 OTC stocks that unlike companies listed on a stock exchange do not need to meet the minimum requirements or file with the SEC 

(U.S. Securities and Exchange Commision, 2013). 
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3.1.3 Calculation of abnormal returns 

Throughout the analysis in this section and for the majority of the analyses conducted in section 4, abnormal 

returns on the 1,827 IPOs are used as the dependent variable. As explained in section 3.1.3, abnormal returns 

are calculated using returns over a given period compared to the movement of a relevant index in the 

corresponding period (for underpricing calculation this period is just the first day of trading). For this 

purpose, two indices are applied in order to exhibit true underpricing: NYSE Composite43 for NYSE IPOs 

(including Amex/NYSE MKT) and Nasdaq Composite44 for Nasdaq IPOs, which are both collected from the 

Bloomberg terminal (Bloomberg L.P., 2016). It is worth noting, that the companies’ individual beta values 

are not applied in the calculation of underpricing. This is based on two arguments. First of all, a company 

does not have a beta value before it is publicly traded, which is, naturally, not the case at the time of the IPO. 

Several workarounds could be applied, namely using the works of Aswath Damodaran45, who calculates and 

presents general industry betas, but these betas would have to be levered to match each individual company’s 

capital structure (Damodaran, 2015b). Generalising such an industry beta is a source of error, and in 

addition, the capital structure of each company is not provided in the data set. Second of all, it is fair to 

assume that by collecting (almost) all IPOs on a market in a 12-year period, the average beta of those IPO’d 

companies will be that of the market, thereby assuming that the sample of IPO’d companies in the 12-year 

period is a fair representation of the general market. This is not to say that every single IPO underpricing 

calculated will be correct, but that on average, the general IPO underpricing will be correct. 

 

3.1.4 Other data 

Apart from the indices, the Bloomberg terminal (Bloomberg L.P., 2016) has been used to gather other data 

relevant to the analysis: The daily price-to-book ratio (P/B) on the Russell 3000 index and the State Street 

Investor Confidence Index, which is updated monthly. The use for such data is explained later in this section.  

 The Russell 3000 index is chosen for the P/B ratio as it tracks c. 98% of the investable U.S. equity 

market and therefore is a precise proxy for the general market valuation in the United States46 (Nasdaq, 

2012).  

 As for a confidence index, the State Street Corporation is deemed a reliable source. The index 

measures investor confidence or risk appetite by analysing buying and selling patterns of institutional 

investors – the more investors allocate in equities, the higher the risk appetite or confidence, the higher the 

index, and vice versa (State Street Corporation, 2016). 

                                                        
43 The NYSE Composite index measures changes in aggregate market value of all NYSE-listed common stocks, adjusted to eliminate 

the effects of capitalisation changes, new listings and delistings (Nasdaq, 2016). 
44 The Nasdaq Composite index is a market capitalisation-weighted index that includes all domestic and international based common 

type stocks listed on the Nasdaq Stock Market (Nasdaq, 2012). 
45 Corporate Finance and Valuation professor at the New York University, Stern School of Business (Damodaran, 2015a). 
46 The Russell 3000 Index is constructed to provide a comprehensive, unbiased, and stable barometer of the broad market and is 

completely reconstituted annually to ensure new and growing equities are reflected (Nasdaq, 2012). 
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It should also be noted that apart from the American IPO data set, a set of European data was gathered, as 

mentioned in section 3.1.1. This data has undergone the same procedure of eliminations as explained in 

section 3.1.2, and just as NYSE Composite and Nasdaq Composite is used for calculation of abnormal 

returns in the U.S. exchanges, the MSCI Europe index47 has been applied to first-day returns on the European 

exchanges. 

 

3.1.5 Forming the analysis 

In order to test on the cause of underpricing it must first be determined, whether underpricing actually 

appears in the data set – otherwise the analysis ends abruptly. The existence of underpricing is tested through 

comparison of first-day returns to index movements on that same day, the hypothesis being that there is 

indeed underpricing to be found on average.  

 Should existence of underpricing be found, which is very much expected, the chosen testable 

theories from section 2.4 are tested through a series of hypotheses, each with their own economic proxy, in a 

multiple regression analysis through an Ordinary Least Squares48 model (‘OLS’) using the statistical data 

analysis tool SAS JMP (SAS Institute Inc., 2015). 

 

3.2 Testing for underpricing 

3.2.1 Preliminary hypothesis: Underpricing 

The preliminary hypothesis simply relates to the existence of underpricing and it is tested independently 

from the other hypotheses formulated in this chapter. The test does not directly use abnormal returns to prove 

underpricing. Instead, the sample mean of first-day returns in the data set is tested against the sample mean 

of index movements in the first-day period. The test is performed through a student’s t-test, as first-day 

returns and index movements are assumed to follow a normal distribution, while the variances of the 

populations are unknown and therefore replaced by the variances of the samples (Newbold et al., 2010). The 

formula of the test is shown below: 

 

Equation 3.1:  𝑡 =
(�̅�−�̅�)−(𝜇𝑋−𝜇𝑌)

√
𝜎𝑝

2

𝑛𝑥
+

𝜎𝑝
2

𝑛𝑦

 

 

Where �̅� is the mean first-day return, �̅� is the mean index movement, 𝜇𝑋 − 𝜇𝑌 is the hypothesised difference 

between the two means, 𝜎𝑝
2 is the pooled variance of the two samples, 𝑛𝑥  is the number of observations 

regarding first-day returns and 𝑛𝑦 is the ditto for index movements (Newbold et al., 2010).  

                                                        
47 The MSCI Europe index captures large and mid cap representation across 15 developed markets countries in Europe including 

Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, Sweden, 

Switzerland and the UK. The index covers approximately 85% of the free float-adjusted market capitalisation across the countries’ 

equity universe (MSCI Inc., 2016). 
48 Also known as Standard Least Squares. 
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The value of t is compared against a critical value, 𝑡𝑣,𝛼, where v is the degrees of freedom and 𝛼 is the 

chosen significance level. 

 As it is not, yet, a goal to prove any amount of underpricing, but rather to prove the existence of it, 

the hypothesised difference between the two means is 0, which results in an altered formula: 

 

Equation 3.2:  𝑡 =
(�̅�−�̅�)

√
𝜎𝑝

2

𝑛𝑥
+

𝜎𝑝
2

𝑛𝑦

 

 

This also leads to the formulation of the hypothesis. The null hypothesis follows the hypothesised mean 

difference, meaning that the null hypothesis states that the means of first-day returns and index movements 

are equal. The alternative hypothesis – and the one that the viability of any other analysis on the matter relies 

on – is that the mean of the first-day returns is higher than the mean of the index movements. Summed up, 

the preliminary hypothesis is stated below: 

 

Preliminary hypothesis:  H0: �̅�𝑰𝑷𝑶 = �̅�𝑰𝒏𝒅𝒆𝒙   H1: �̅�𝑰𝑷𝑶 > �̅�𝑰𝒏𝒅𝒆𝒙 

 

The test is performed with 𝛼 = 1%, meaning a significance level of 99%. Should the alternative hypothesis 

prove to be true, a closer look is taken upon the mean underpricing level and the probability of gaining a 

positive abnormal first-day return (a supernormal return). Further, it is interesting to examine the average 

performance in the year of trading following the IPO. According to the works of Ritter (1991), when 

adjusting for the performance of matching firms (here, a relevant index), the long-run returns are negative 

even when underpricing exists. As returns are only available one year forward in the analysed data set, it is 

doubtful whether any conclusion in terms of long-run performance can be reached, and this is not the scope 

of the thesis either. However, it could give an interesting indication on, whether or not the average IPO share 

price returns to its offer price level in the period following the IPO. 
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3.2.1.1 Findings 

Putting the oft-mentioned data set to use, the average performance of the IPOs benchmarked against relevant 

index movements is illustrated in figure 3.1 below. 

 

As illustrated in figure 3.1, the level of the average IPO’d share far exceeds the level of the paired index after 

one day, as the mean first-day return of the IPO reaches 13.11%, while the average index movement is just 

0.01%, meaning that the data set exhibits indications of underpricing on American stock exchanges of 

13.10%. Using the previously mentioned European data set, appendix 6 shows a comparison of the observed 

underpricing in America to underpricing on European nations’ exchanges as well as the comparison of 

underpricing for American companies’ IPOs to European companies’ IPOs49.  

 As hoped, the initial findings give cause to test for the significance of the differences in the one-day 

performances. Using the means and the pooled variance shown in appendix 7, the calculation of the t-value 

is shown below. 

 

Equation 3.3: 𝑡 =
(0.1311−0.0001)

√
0.0306

1827
+

0.0306

1827

= 22.6498 

 

As shown in appendix 7, with 1,832 degrees of freedom and an alpha of 1%, the critical one-tail t-value 

amounts to 2.3284. In other words, the t-value of the test far exceeds the critical value, meaning that the null-

hypothesis can be rejected. In other words, the existence of underpricing in the data set is accepted on a 99% 

significance level. 

 It is a sentient choice not to use the median first-day return, even though using medians would 

prevent the effect of outliers and one-tail distribution. Methodically speaking, the tests used in this chapter 

all use means and not medians, meaning that the testing would not be possible using medians. Economically 

speaking, if an investor was to invest evenly in all 1,827 IPOs, then the total return of those investments 

would amount to the average return of the shares, and not the median.  

                                                        
49 Only entries with at least 10 observations are included. 
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Figure 3.1. Source: Bloomberg, Dealogic
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Using this average, the investor’s probability of earning a supernormal return when investing in just one IPO 

can be calculated using the normal distribution of all abnormal returns (Newbold et al., 2010). The mean 

abnormal return in the data set is 13.10% with a standard deviation of 24.74%, which is inserted in the 

cumulative distribution function of the standard normal distribution, as shown below. 

 

Equation 3.4: 𝐹(𝑍) = 𝐹 (
0.1310

0.2474
) = 𝐹(0.5295) = 0.2982  

 

The function yields a value of 0.2982, which is the probability of an index-adjusted return being less than or 

equal to 0%. Thus, the probability of earning a supernormal return is 70.18%. This, of course, is only the 

case when all investors are allocated shares indiscriminately. If private investors are indeed allocated more 

shares in bad IPOs, such as suggested in the Winner’s curse theory (Rock, 1986), then their probability of 

earning supernormal returns is lowered and the average return is lowered as well. 

 By observing figure 3.1 it is apparent that the price level of the average share does not decline in the 

first year of trading – on the contrary, it seems to slightly outperform the index over the period. When 

rebasing the trading levels to reflect performance after the first day of trading this is backed up as illustrated 

below in figure 3.2. 

 
 

With a correlation of 91.31%, the shares follow the index quite precisely, but a slight over-performance can 

be detected. However, this amounts to only 1.4% in a one-year period, and using the same student’s t-test as 

previously conducted, the difference is proven to be insignificant even at a 10% significance level. However, 

it certainly does not prove underperformance either, such as suggested by Ritter (1991), but this may owe to 

either the short time period50 or the survivorship bias accounted for in section 3.1.2 or indeed the omission of 

beta-values in the evaluation of fair returns. Assuming that returns follow the indices after the first day of 

trading, such as the t-test would suggest, it would appear that much of the investor’s potential gain stems 

from the IPO.  

                                                        
50 Ritter (1991) uses a three-year period for his test. 

100.63 100.81

102.38

106.17
105.70

107.92

Index = 100 100.15 100.29
100.78

102.23

104.46

106.52

After IPO 1 week 2 weeks 1 month 3 months 6 months 1 year

Average IPO performance after first day benchmarked against relevant indices

IPO Stock index
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Now that underpricing has been proven to exist at a 99% level of significance, it seems reasonable to attempt 

answering the question as to why it exists. The first step towards this is to formulate a series of hypotheses, 

each referring to an already established theory. The hypotheses each need a suitable proxy that fits in an OLS 

regression model. 

 

3.3 Hypotheses on causation 

3.3.1 Hypothesis 1: Winner’s curse 

The asymmetric information theory ‘Winner’s curse’ is, as mentioned, one of the most well known theories 

on the underpricing matter, and it is a theory that has been tested thoroughly. From a basic economic point of 

view, it makes sense that investors would demand a chance of underpricing on risky assets as risk and return 

are intertwined. Especially in a fixed-price IPO with a high uncertainty, it makes sense for investors to be 

picky and demanding, as the asymmetric information leads to high uncertainty. However, it is not the 

rationale that is up for discussion, but how to measure this uncertainty. Since Beatty & Ritter (1986) 

formalised the hypothesis that greater ex ante uncertainty leads to higher underpricing, several groups of 

uncertainty have been formed, as mentioned in section 2.4.1.1. In reality, the causation of uncertainty is 

probably just as big a canvas to fill out as the causation of underpricing itself, but for the matter of this 

analysis, just one proxy is chosen. Looking at the groups of uncertainty, company characteristics are deemed 

the most crucial to test upon, specifically age and size, which were first tested upon by Ritter (1984). The 

intuition is that mature companies have fewer unknowns than younger, less familiar companies. For every 

existing unknown, the uncertainty rises. As for size, the intuition is that the more sizable a company is, the 

more coverage it will receive from analysts and media, and most importantly, larger companies probably 

have larger, more prominent underwriters securing a ‘fair’ pricing (Ljungqvist A. , 2007). 

 While Ritter tested ex ante uncertainty using age and the natural logarithm of the last twelve months 

of sales, this analysis will alter the view upon uncertainty slightly. Age is a figure that is easily misleading as 

it is not infrequent that a company engages in IPOs of spin-offs. A very recent example in Denmark was the 

IPO of NNIT in March 2015 – while NNIT itself is a relatively young company, the operations were older as 

they were previously part of Novo Nordisk, the largest publicly traded company in Denmark based on 

market cap. Other examples of skewness in age compared to actual existence could be mergers of old and 

young companies and shelf registered companies brought to life. 

 As for a company’s size, sales is a great indicator, but the relation between sales and size is very 

much industry-specific. If all companies were measured on sales, high-margin companies would be 

considered just as uncertain investments as low-margin companies with similar sales levels, even though 

their resilience to drops in sales would make them a safer bet, ceteris paribus. Instead, this hypothesis will be 

tested using market cap at the IPO price as proxy for ex ante uncertainty, as this is, basically, a valuation of 

the company’s future earnings, which are subject to risk.  
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When using dollar amounts such as sales, wages or indeed firm value or market cap as variables, one quickly 

ends up with large integer values. In order to narrow the range of the variable, it can be sensible to use a 

logarithmic transformation (Wooldridge, 2009). This ensures that estimates are less sensitive to extreme 

outliers, and the variable’s values become closer to being normally distributed, while an untransformed 

market cap may be heavily skewed. Looking at the data set at hand, the skewness could be quite extreme, as 

some outliers – Alibaba in particular – have large market caps that may drastically affect the parameter 

estimates. As can be seen from figure 3.3 below, it is quite clear that market cap is not normally distributed 

in the data set. 

 

As market cap is obviously not close to being normally distributed, a transformation is deemed necessary. 

Figure 3.4 below illustrates the distribution of the transformed variable, ln(Market cap). 

 

As a test of whether this transformation is legit, fitting abnormal returns against the untransformed market 

cap reveals that the relationship is explained better by exponential fitting than by linear fitting. As the OLS 

assumes linear relationship, the transformed market cap is used. However, using a transformed market cap 

alters the interpretation of the variable, as the dependent variable, underpricing, will no longer be regressed 
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against the market cap as a dollar amount. Instead, the level of underpricing is now a function of percentage 

changes in market cap.  

 The null hypothesis for the theory is that market cap should have no influence on underpricing, while 

the alternative hypothesis is that the relationship between size and underpricing is negative, as more sizable 

companies yield less underpricing, according to the Winner’s curse theory. Thus, the hypothesis regarding 

the first parameter estimate is as follows: 

 

Hypothesis 1: H0: βln(Market cap) = 0  H1: βln(Market cap) < 0 

 

As the bookbuilding method should, in principle, eliminate the incentive to underprice, as mentioned in 

section 2.4.1.1, it is expected that the null hypothesis cannot be rejected. 

 

3.3.2 Hypothesis 2 and 3: Partial adjustment 

In the universe of Information revelation, there are several sub theories to choose from, one of the most 

intriguing being the partial adjustment theory formulated by Hanley (1993). Using a data set of 1,430 IPOs, 

she not only showed that upward price revisions increased underpricing, she also showed that downward 

price revisions decreased underpricing. When considering the theoretical causation of underpricing by partial 

adjustment as described in section 2.4.1.2 – that the company rewards investors for revealing their 

information – it seems counterintuitive that underpricing would be negatively correlated with downward 

price revisions, assuming that these are caused by investor Information revelation, as the company would not 

“punish” investors for revealing bad information. Surely, gaining ground slowly is better than a ‘boom and 

bust’. However, it could very well be the case that companies do not sufficiently reduce the price in order to 

limit the loss suffered by downward price revisions, which in turn leads to less underpricing. It should be 

noted that Hanley did not find that downward price revisions caused overpricing, per se, merely that it 

decreased underpricing. 

 Compared to the Winner’s curse, it is considerably easier to find a suitable proxy for hypotheses on 

price revisions. Two dummy variables are introduced in the analysis: one for upward revisions and one for 

downward revisions51. If the price range is revised upwards or the final price of the share is above the price 

range, the upward revision dummy has a value of 1, otherwise 0. Likewise, if the price range is revised 

downwards or the final price of the share is below the price range, the downward dummy has a value of 1, 

otherwise 0. Of the 1,827 observations in the data set, there are a total of 134 upward revisions and 243 

downward revisions.  

 

 

 

                                                        
51 An alternative to these variables could be to introduce a continuous variable dealing with the extent of the revisions rather than the 

occurrence itself. 
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Figure 3.5 below shows the split on an annual basis. 

 
Again, the null hypothesis (for both dummies) is that the parameter estimates have a value of 0, meaning that 

price revisions have no influence. However, following the partial adjustment theory, the expectation is that 

upward price revisions increase underpricing and downward price revisions decrease underpricing. In 

summary, the hypothesis for upward price revisions is shown below: 

 

Hypothesis 2: H0: βUpward revision = 0  H1: βUpward revision > 0 

 

The hypothesis for downward price revisions is shown below: 

 

Hypothesis 3: H0: βDownward revision = 0  H1: βDownward revision < 0 

 

3.3.3 Hypothesis 4: Market valuation 

Another sub theory in the universe of Information revelation is the one stating that price adjustment does not 

only stem from the revelation of information held by investors, but also from public information. In theory, 

even in a semi-strong efficient market, as described in section 2.3.1, the share price should incorporate all 

usable public information, as was also the assumption in the framework of Benveniste & Spindt (1989), who 

hypothesised that the share price revisions were subject to revelation of investor information (thus, the 

market is actually deemed semi-strong, at most, as this would already be reflected in the share price in a 

strong efficient market). Loughran & Ritter (2002) criticise this notion and present a number of alternatives, 

one of which is that first-day returns on IPOs are predictable based on market movements in the three-week 

period prior to the IPO. In general, the alternatives are built upon the thought that IPO pricing does not fully 

reflect all public information in regard to market index movements. Edelen & Kadlec (2005) take this theory 
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one step further and hypothesise that underpricing is a function of the short term returns of comparable 

companies – meaning that as valuation of comparable companies increase, so does underpricing. 

 As mentioned in section 3.1.3 when debating whether or not to disregard beta, it is assumed that the 

companies represented in the data set reflect the overall market. Therefore, an alternative way of measuring 

comparable companies’ valuation, such as Edelen & Kadlec did, is conducted in this analysis. Instead of 

measuring short term returns, a daily updated price-to-book (P/B) is used. The Russell 3000 index is used for 

this purpose, as it is the closest index to cover 100% of the American market, thus being the closest to 

definitively having a beta of 1. The development and the average of the daily updated P/B ratio of the 

Russell 3000 index for the data set period is shown below in figure 3.6. 

 

The effects of the financial crisis are visually obvious, as the general market valuation suffers a substantial 

drop in 2008 and another dramatic drop in 2011. However, during 2013, the market valuation once again 

exceeds the period average of 2.44. 

 If the analysis ends up proving a relation between P/B and underpricing, this does not directly serve 

as a negation of the partial adjustment theory of Hanley (1993), but rather as an argument for the Loughran 

& Ritter’s (2002) suggestion that price revision is not only subject to revelation of investor information, but 

also public information (i.e. market movements). 

 As explained in section 2.4.1.2, a higher market valuation should lead to higher underpricing because 

of the issuers’ fear of failure (or the public’s perception of failure) and to mitigate the risk of not completing 

the IPO. Therefore, there should be a positive correlation between the P/B-ratio and underpricing. Again, the 

null hypothesis states no relation. In summary, the hypothesis for market valuation is shown below: 

 

Hypothesis 4: H0: βP/B = 0  H1: βP/B > 0 

 

3.3.4 Hypothesis 5: Hot/Cold Markets 

An obvious choice of testable theory is the “Hot issue” markets theory of Ibbotson & Jaffe (1975) explained 

in section 2.4.2.1. The theory is tested by regressing the abnormal first-day returns against the number of 
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IPOs executed in a given period up until the IPO in question – however, this number and the period have to 

be defined. 

 This test is one of the reasons that an all American data set is chosen, as the heat of the American 

IPO market must be defined by the number of American IPOs and not IPOs in other countries. However, 

there will not be discriminated between exchanges, as it is assumed that an investor interested in a company 

executing an IPO on a Nasdaq exchange would be equally interested if the company had chosen NYSE as its 

exchange, and as a result, it is assumed that active IPO investors invest in IPOs on both exchanges52. As 

such, an IPO on Nasdaq generates heat on NYSE and vice versa. 

 The time period, however, is more arbitrarily decided. Ibbotson & Jaffe (1975) used the number of 

IPOs in the given month of the IPO in question – a relatively short period. However, the introductory test 

was conducted as a prediction of a number of IPOs based on current IPO returns, and not the other way 

around, as explained in section 2.4.2.1. In this test, a six-month period is used, as it is deemed necessary to 

have a period long enough to be distinguishable from other periods and at the same time to have a period 

short enough to only cover the time-span that can be said to be in the same “period” as the IPO. 

 To be certain, the proxy is defined as the number of IPOs in this six-month period prior to the 

offering in question. An alternative to this proxy would be the introduction of a dummy variable that applies 

a value of 1 in hot periods and 0 in cold periods. However, this dummy variable would yield results unfit for 

interpretation, as it would be based on an arbitrary assessment of how many IPOs that are required to label a 

“hot” market in addition to the already arbitrary choice of time period (Jespersen & Johannessen, 2015). 

Therefore, the use of a dummy variable is rejected. 

 The theory on hot/cold markets states that a hot market leads investors to be irrational and perhaps 

even overconfident, leading to more underpricing. The null hypothesis is, again, that there is no significant 

relation between the two variables. In summary, the hypothesis for hot/cold markets is shown below: 

 

Hypothesis 5: H0: βNumber of IPOs = 0  H1: βNumber of IPOs > 0 

 

3.3.5 Hypothesis 6: Investor confidence 

Another way to test Investor sentiment is by using an investor confidence index as proxy. This is not based 

on any previously conducted test, but instead on the general Investor sentiment theory as formalised by 

Ljungqvist et al. (2004). As described in section 2.1.1, there is a certain lock-up period following the IPO, 

meaning that the company cannot exploit any positive investor irrationality by successively selling shares to 

overly optimistic investors. Instead, the issuer will sell a large chunk to a “regular” investor, who will then 

execute that strategy on its own behalf. However, if the issuer is to maximise proceeds by executing IPOs in 

                                                        
52 This is potentially a minor source of error as Nasdaq is generally perceived to contain more sector specific companies especially 

within TMT (technology, media and telecommunications), whereas companies listed NYSE is perceived to be more evenly 

distributed among sectors. 
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periods with positive Investor sentiment, the “regular” investor takes on more inventory risk, thereby 

demanding more underpricing. 

 As a proxy for Investor sentiment, the State Street Investor Confidence Index (‘ICI’) is used. The 

index measures institutional investors’ allocation of funds between equity and debt. To say that a larger 

allocation in equity is proof of a more positive Investor sentiment is a fair interpretation, making the 

confidence index a good choice of proxy. By using an institutional investor index, it is implicitly assumed 

that the sentiment of institutional investors is equal to that of private investors. The development in the State 

Street ICI in the data set period is shown below in figure 3.7. 

 

As many other indices, the State Street ICI had a starting point of 10053 and as indicated by figure 3.7, it has 

fluctuated since that starting point. This means that using the index directly as a proxy yields results that are 

difficult to interpret, as the intercept is heavily influenced by the consistently high values of the variables. 

There are two ways of working around this: subtracting 100 from the index or using delta movements in the 

index54. 

 Subtracting 100 from the index yields the level of equity allocation relative to debt allocation 

compared to the level in 2000, while using a delta yields the differences from month to month. The latter is 

deemed to have more influence, as issuers will seek to capture any value contained in current market 

movements. 

 The null hypothesis states no relation between underpricing and delta ICI, while the expectation is 

that a positive movement in Investor sentiment yields higher underpricing. As a result, the following 

hypothesis is formulated. 

 

Hypothesis 6:  H0: βDelta ICI = 0  H1: βDelta ICI > 0 

 

                                                        
53 Although launched in 2003, the index has a base point of 100 in 2000 (State Street Corporation, 2016). 
54 An overview of monthly changes in the State Street Investor Confidence Index is illustrated in appendix 8. 
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3.3.6 Hypothesis 7: Retained control 

The last hypothesis to test refers to the theories of retained control and agency cost reduction. Both theories 

are rooted in the spread of shares and the discrimination of allocation between different investors, as issuers 

try to strike a balance between retaining control and reducing agency costs.  However, as spreads are not 

publicly available and allocation splits rarely disclosed, these are not usable proxies. Instead, the float rate55 

of the IPO is chosen. This proxy may not prove or disprove the theories, but it holds merit in explaining the 

investors’ reaction to not having a viable chance of gaining control – in other words, the proxy tests the 

investors’ reaction when issuers want to retain ownership. 

 There are a number of factors to account for when formulating this hypothesis. First of all, minority 

discounts and control premia are prevalent in the M&A world, meaning that an investor will demand a 

discount when acquiring a tiny share without substantial control rights, and reversely, the investor will be 

willing to pay a premium when acquiring a controlling stake (Petersen & Plenborg, 2012). If an IPO is 

executed with a low float rate, the investors have no chance of acquiring a stake large enough to gain control 

using the open market. Therefore, investors will demand a discount for participation in the IPO. This price 

discount results in larger underpricing. 

 Second, a low float rate will almost certainly result in lower liquidity56 making it more difficult to 

purchase or sell larger stakes of shares.  

 Third, a lower float rate makes it easier (and cheaper) for the company to be delisted once listed, 

thereby creating uncertainty for small shareholders, as they may be forced to sell their shares involuntarily. 

 All in all, this results in an expected negative relation between float rate and underpricing. A larger 

float rate should make investors more comfortable with the offering, ceteris paribus, leading to a lower 

demand of underpricing and therefore an acceptance of a higher price. The null hypothesis states no 

significant relation. In summary, the hypothesis is stated below. 

 

Hypothesis 7:  H0: βFloat% = 0  H1: βFloat% < 0 

 

Having defined seven hypotheses, each with a testable proxy, the OLS regression is now ready for use. 

Although only one of seven hypotheses is expected to yield no significant response (i.e. the Winner’s curse 

hypothesis), it should not be expected that all other proxies are simultaneously significant. In the pursuit of 

an answer to the problem statement and its related issues stated in section 1.1, an insignificant proxy is just 

as usable an answer as a significant one.  

 

                                                        
55 As shown in section 2.3.1, float rate is defined as the amount of shares offered relative to the total amount of shares outstanding. 
56 The ability to facilitate a trade without upsetting the share price and without associated costs and problems (Petersen & Plenborg, 

2012). 
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3.4 OLS regression 

Apart from including a dependent variable, i.e. underpricing, and an independent for each of the hypotheses, 

the OLS regression includes a number of control variables that are deemed important for the level of 

underpricing and which may explain some of the underpricing that cannot be explained by the theory 

proxies.  

 

3.4.1 Control variables 

In order to capture some of the explicable noise, three control variables are introduced: time period, issuer 

general industry and issuer nationality, as these are arguably some of the most important factors in 

characterising the individual IPOs. 

 Segregating IPOs in different periods is a good way of addressing the effect of economic cycles. 

Some of this effect should already be explained by fluctuations in investor confidence and market valuation, 

but there are numerous factors not explained by the model already. There are several ways of addressing 

these economic cycles, be it monthly, annually or periodically, and in this thesis the latter is chosen. The 

IPOs are categorised in three: pre-crisis, peri-crisis and post-crisis, referring to whether an IPO is executed 

before, under or after the global financial crisis. When to start and stop the crisis period could be a thesis 

itself, but in order to quickly determine the period based on the fact that only U.S. IPOs are represented, the 

crisis period starts in December 2007, when the U.S. recession officially began (Wall Street Journal, 2008) 

and it ends in December 2011, when the markets had slowly recovered from the stock market fall in August 

201157 and the number of U.S. bank defaults began decreasing (Federal Deposit Insurance Corporation, 

2016). This means that the pre-crisis period spans from January 2003 to December 2007, while the post-

crisis period spans from January 2012 to February 2015. The time periods are included as a categorical 

variable, meaning that a dummy variable is established for pre-crisis and peri-crisis IPOs, while post-crisis is 

the neutral value. The time period of the IPO is expected to have significant effect on underpricing, as IPOs 

executed in times of crisis should have lower underpricing if theories relating to hot markets, market 

valuation and investor confidence have merit. 

 Benveniste et al. (2003) assume that the realised value of a firm’s project has two sources of 

uncertainty: industry factors and firm-specific factors. The hypotheses above are mainly concentrated 

between the general markets and the IPO-specific factors, but none are related to the company’s industry 

classification. Using Dealogic’s definitions, all companies are categorised in a ‘General Industry’, which is 

included in the model as a categorical variable, meaning that a dummy variable is constructed for each 

industry58, except for ‘Utility & Energy’59, which is the neutral value (Dealogic LLC, 2016). Following the 

                                                        
57 Based on relevant index movements illustrated in appendix 9. 
58 General Industries include: Aerospace, Agribusiness, Auto/Truck, Chemicals, Computers & Electronics, Construction/Building, 

Consumer Products, Defense, Dining & Lodging, Finance, Food & Beverage, Forestry & Paper, Healthcare, Insurance, Leisure & 

Recreation, Machinery, Metal & Steel, Mining, Oil & Gas, Professional Services, Publishing, Real Estate/Property, Retail, 

Telecommunications, Textile, Transportation and Utility & Energy. 
59 ‘Utility & Energy’ is chosen by default, as it is the last industry when sorting alphabetically. 
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Benveniste et al. (2003) train of thought as well as the general observation of differing industry multiples; 

the general industry of the company is expected to have significant effect on underpricing. 

 Finally, as seen in appendix 6, underpricing differs notably between the countries in the overall data 

set. Although all IPOs in the data set for this particular analysis are performed in the U.S., there are 

numerous nationalities represented. It is only fair to assume, that the nationality of the investors is biased 

toward the nationality of the issuer, meaning that the IPO has to follow investor requirements not only from 

the U.S. investors, but also from the national investors. In addition, the IPO has to meet the legal frameworks 

of not only the U.S. but also the country of origin. As such, issuer nationality is expected to have a 

significant effect on underpricing, but it should be emphasised that the result of this test is not analogously 

applicable to general underpricing in the represented countries. Again, this control variable is categorical, 

meaning that a dummy variable will be constructed for every represented nationality60 except for the neutral 

value, which is, for obvious reasons, the United States of America. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                        
60 Issuer Nationalities include: Argentina, Australia, Bahamas, Belgium, Bermuda, Brazil, Canada, Cayman Islands, China, Czech 

Republic, Denmark, France, Germany, Greece, Hong Kong, India, Ireland, Israel, Italy, Macao, Malaysia, Monaco, Netherlands, 

Norway, Panama, Philippines, Puerto Rico, Russian Federation, South Korea, Spain, Sweden, Switzerland, Taiwan, Thailand, United 

Arab Emirates, United Kingdom and United States. 
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3.4.2 Output 

With all proxies and control variables included, the formula of underpricing prediction is given below: 

 
Equation 3.5:  AR = β0 + β1 · ln(Market cap) + β2 · Upward revision (dummy) + β3 · Downward revision (dummy) + 

β4 · P/B + β5 · Number of IPOs + β6 · Delta ICI + β7 · Float% + βMatch time period · Time period + βMatch General Industry · 

General Industry + βMatch Nationality · Nationality +  

 

The overall results from the analysis are shown below in table 3.1. A full output expanding the parameter 

estimates of the control variables is shown in appendix 10. 

 Table 3.1 below shows the overall summary of fit, the parameter estimates and the parameter p-

values calculated through SAS JMP (SAS Institute Inc., 2015). 

 

The R2-value of 26.74% means that 74.26% of the observed underpricing in the data set is still unexplained 

after the analysis. However, looking at the p-values it is apparent, that the model shows promising signs in 

regard to rejection of several null hypotheses. 

 As the analysis does not only serve to accept or reject hypotheses, but also to serve as a basis for 

further discussion, the significance level required to accept alternative hypotheses is not as strict as it was for 

the existence of underpricing. Instead the requirement is 𝛼 = 10%, meaning a required significance level of 

90%. In a double-sided hypothesis test on t-values such as the one performed above, the null hypotheses are 

accepted, when the t-ratio of the parameter estimate is between -1.645 and 1.645 (Newbold et al., 2010). 

 

OLS analysis output

Summary of Fit

RSquare 0.267431

RSquare Adj 0.237795

Root Mean Square Error 21.59731

Mean of Response 13.09851

Observations (or Sum Wgts) 1,827

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept -26.361370 14.799390 -1.78 - 0.0750

ln(Market cap) 1.036469 0.534205 1.94 3.76 0.0525

Upw ard revision 33.306648 2.030538 16.4 269.05 <.0001

Dow nw ard revision -6.154440 1.605177 -3.83 14.70 0.0001

P/B 8.326520 3.966876 2.1 4.41 0.0360

Number of IPOs -0.015260 0.021995 -0.69 0.48 0.4879

Delta ICI 0.223922 0.100646 2.22 4.95 0.0262

Float% -0.131272 0.039242 -3.35 11.19 0.0008

Time Period - - - 5.30 0.0051

General Industry - - - 3.56 <.0001

Issuer Nationality - - - 1.37 0.0708

Table 3.1. Source: Own contribution
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3.4.3 Initial interpretation 

The dependent variable, abnormal returns, is measured in percentage points, meaning that a mean of 

response of 13.09851 is equivalent to the mean of 13.10% found in section 3.2.1.1. All parameter estimates 

of the independent variables yield the effect change on underpricing in percentage points, when the given 

variable increases by 1 in respective value, i.e. an increase of 1 in ln(Market cap) increases underpricing by 

1.03%, while an increase of 1% in float rate decreases underpricing by 0.13%. 

 

3.4.3.1 The intercept 

The intercept has a quite sizable negative value of -26.36%. However, in terms of interpretation, it has to be 

taken into consideration that the values of ln(Market cap), P/B and Float% are always positive, thus skewing 

the intercept. As such, the negative intercept should not be seen as an indication that IPOs have a negative 

base point, but merely that there has to be a balance in a regression analysis such as this one. This also means 

that the significance of the parameter estimate of the intercept is not of any relevance to the analysis. 

 

3.4.3.2 ln(Market cap) 

ln(Market cap) was used as a proxy for ex ante uncertainty in relation to Rock’s (1986) Winner’s curse 

theory. It was expected that the parameter estimate was insignificant, alternatively negative. As can be seen 

from the results in table 3.1, the t-ratio of 1.94 is actually quite high, yielding a p-value of 0.0525. Thus, the 

parameter estimate is significant at a 90% significance level, meaning that the null hypothesis cannot be 

accepted. This is unexpected, as arguments for insignificance were put forth in section 3.3.1. In addition, the 

positive sign of the parameter estimate is surprising and in summary, the characteristics of the parameter 

estimate for ln(Market cap) is completely opposite of expectations. This will be a topic of further discussion 

in section 4.1.1. 

   

3.4.3.3 Upward revision 

Upward revision was used to test Hanley’s (1993) partial adjustment theory through a dummy variable. A 

positive parameter estimate was expected, but a value of 33.31% is surprisingly large and it indicates that 

when an upward price revision happens or the price of the IPO exceeds the initial price range, substantial 

underpricing effects take place. The parameter estimate is strongly significant at 99%, meaning that the null 

hypothesis is rejected. 

 

3.4.3.4 Downward revision 

Downward revision was also used to test Hanley’s (1993) partial adjustment theory through a dummy 

variable. As expected, the sign of the parameter is negative. However, from an economic point of view, the 

numerical effect of a downward revision is considerably more reasonable than the effect of an upward 

revision. As such, a downward revision of the pricing range or a pricing below the initial range “only” results 
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in a negative underpricing effect of 6.15%. This parameter estimate is also significant at 99%, meaning that 

the null hypothesis is rejected. 

 

3.4.4.5 P/B 

P/B was used as a proxy for market valuation, which is a modification of Edelen & Kadlec’s (2005) method 

of testing for the inclusion of public information in the pricing of an IPO. The theory suggests a positive 

relationship between market valuation and underpricing, and the positive sign of the parameter 

acknowledges this suggestion. A parameter estimate of 8.32% is quite sizable, as the mean P/B-ratio in the 

data set is 2.55. As such, the mean effect of P/B is 21.23%, which as previously suggested may explain the 

negative intercept. The parameter estimate of P/B is significant at a 95% level and the null hypothesis is 

rejected as a result. 

 

3.4.4.6 Number of IPOs 

The number of IPOs was included to test a modification of Ibbotson & Jaffe’s (1975) “Hot issue” markets 

theory on a six-month basis. The theory suggests a positive relationship, but just as Ibbotson & Jaffe’s test in 

1975, this test results in an insignificant parameter estimate. A p-value of 0.4879 suggests no probability of 

correlation, and therefore the null hypothesis cannot be rejected.  

 

3.4.4.7 Delta Investor confidence index 

Delta ICI was used as a proxy for another Investor sentiment theory, mainly influenced by Ljungqvist et al. 

(2004). Positive movements in investor confidence should increase the risk of subsequent negative 

movements leading institutional investors to demand more underpricing. Therefore, a positive correlation 

was expected, and this is confirmed by the analysis. The parameter estimate of 0.22% is difficult to interpret 

as it refers to the effect of index movements, which are quite intangible. However, the relation is proven to 

be significant at a 95% level, meaning that the null hypothesis is rejected. 

 

3.4.4.8 Float rate (%) 

Float% was included to indicate the relevance of the theories on retained control. As such, the proxy does not 

hold the ability to prove or disprove any theory on its own as mentioned in section 3.3.6. The hypothesised 

relation was that a small flotation should increase underpricing as a way of enticing investors despite the 

limited long-term upside of the investment. The parameter estimate of -0.13% confirms this train of thought, 

and even though the estimate is numerically close to zero, the estimate is significant even at a 99% 

significance level. Therefore, the null hypothesis is rejected and the alternative hypothesis is accepted. 
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3.4.4.9 The control variables 

The control variables are not tested through a t-test as their variances are pooled and therefore tested through 

an F-test. This is done automatically through SAS JMP, which yields a p-value that is interpreted the same 

way as for the hypotheses.  

 

3.4.4.9.1 The time period 

As can be seen from table 3.1, the ‘Time Period’ of an IPO is significant for the level of underpricing. From 

appendix 11, it can be derived that pre-crisis IPOs were 5.04% less underpriced than post-crisis IPOs, while 

peri-crisis IPOs were also less underpriced, although only by 3.36%. However, as this is a least square error 

estimation and as some of the other factors, such as P/B and the number of IPOs, perceivably are more or 

less correlated to the time period, it is worth mentioning that the actual IPOs in pre-crisis were only 3.41% 

less underpriced than post-crisis IPOs, while peri-crisis IPOs were 4.88% less underpriced than post-crisis 

IPOs. Thus, the actual means meets the expectation of lower underpricing in the peri-crisis period, but the 

prediction formula does not. The time period is significant at a 99% significance level. 

 

3.4.4.9.2 The general industry  

The company’s ‘General Industry’ is also of substantial effect. Again a 99% significance level is reached. 

The industry with the most positive underpricing effect is found to be ‘Dining & Lodging’, which constitutes 

39 observations out of the total 1,827, and the industry with the most negative underpricing effect is found to 

be ‘Publishing’, which constitutes just 10 observations. Other highly underpriced industries are ‘Computers 

& Electronics’ (417 observations), ‘Retail’ (60 observations) and ‘Textile’ (although only 7 observations 

leave this to be a matter of chance).  

 

3.4.4.9.3 The issuer’s nationality 

Finally, ‘Issuer Nationality’ is significant at a 90% level, meaning that this control variable is not rejected 

either. However, issuer nationality should not be interpreted too seriously, as only 329 observations in the 

data set have a nationality different from ‘United States’, and a lot of these nationalities are only represented 

once. The nationality with the most observations, apart from United States, is China, which according to the 

model should have a positive underpricing effect of 1.23% compared to the US. 
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As all parameter estimates have been interpreted in relation to their hypotheses, the analysis is summed up in 

table 3.2 below. 

Summary of the analysis             

Theory Proxy 
Null 

hypothesis 
Alternative 
hypothesis 

Expec- 
tation 

Parameter 
estimate 

Signifi-
cance 

Comment 

Underpricing 
First-day returns 

vs. index 
movements 

xIPO = yIndex xIPO > yIndex 
Significant 

underpricing 
- 99% 

Significant underpricing with a mean 
of 13.10% and a probability of 

70.18% 

Winner's  
Curse 

ln(Market cap) β = 0 β < 0 Insignificant 1.036469 90% 
Significance and sign of parameter 

estimate unexpected 

Partial  
Adjustment 

Upward revision β = 0 β > 0 Significant 33.306648 99% 
As expected, although the parameter 
estimate exceeds the expected level 

Downward 
revision 

β = 0 β < 0 Significant -6.154440 99% As expected 

P/B β = 0 β > 0 Significant 8.326520 95% As expected 

Investor  
Sentiment 

Number of IPOs β = 0 β > 0 Significant -0.015260 Insignificant 
Sign of parameter estimate 

unexpected, however insignificant 

Delta ICI β = 0 β > 0 Significant 0.223922 95% As expected 

Retained  
ownership 

Float% β = 0 β < 0 Significant -0.131272 99% As expected 

Intercept - - - - -26.361370 90% 
High numerical value affected by 
proxies with consistent high value 

variables 

Time Period - - - Significant - 99% As expected 

General Industry - - - Significant - 99% As expected 

Issuer 
Nationality 

- - - Significant - 90% As expected 

Table 3.2. Source: Own contribution 

 

Before any discussion can be initiated based on the results above, it has to be examined whether the model is 

valid in terms of econometric and statistical conditions.  
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3.5 Econometric issues and assessment 

The usefulness of the test and its results is highly reliant on the model’s unbiasedness and efficiency. In 

order to assess just this, the five Gauss-Markov61  conditions are used together with another additional 

assumption that may prove critical in regards to the interpretation of the results. 

 
3.5.1 The Gauss-Markov conditions 

The Gauss-Markov theorem relies on five conditions. The first four of the conditions are used to establish 

unbiasedness of the OLS, whereas the fifth is used to derive the usual variance formulas and to evaluate if 

the OLS is indeed the best linear unbiased estimation (‘BLUE’) (Wooldridge, 2009).    

 

1) Linear in parameters: meaning that the model in the population (‘the population model’) can be 

written as: 

 
Equation 3.6:  𝑦 =  𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + ⋯ + 𝛽𝑘𝑥𝑘 + 𝜀 

 

Where y is the dependent variable, 𝛽0, 𝛽1,…, 𝛽𝑘 are the parameter estimates for the independent 

variables, x, and  is the unobservable disturbance or random error term. 

  

2) Random sampling: meaning that data is a random sample of n observations following the 

population model in the first assumption:  

 
Equation 3.7:  {𝑥𝑖1, 𝑥𝑖2 , … 𝑥𝑖𝑘 , 𝑦𝑖 : 𝑖 = 1, 2, … , 𝑛} 

 

3) No perfect collinearity: meaning that none of the independent variables are constant and there are 

no exact linear relationships among these variables62. This indicates that the model will suffer from 

perfect collinearity if one of the independent variables is an exact linear combination of other 

independent variables, thus yielding poorly determined estimates.  

 

4) Zero conditional mean: meaning that given any value of the independent variables the error term 

will have an expected value of zero: 

 
Equation 3.8:  𝐸(𝑢|𝑥1, 𝑥2, … , 𝑥𝑘) = 0 

 

 
 

                                                        
61 The German mathematician Gauss, Karl Friedrich (1777-1855) stated the optimality of the least squares method, an early form of 

BLUE in 1822, whereas the Russian mathematician Markov, Andrey (1856-1922) developed the linear algebra and statistical theory 

that culminated with Gauss’ work, hence it is called the Gauss-Markov theorem (Halliwell, 2015). 
62 It is important to notice that they are allowed to have some correlation, but no perfect correlation. 
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5) Homoscedasticity: meaning that the error-term u will have the same variance given any value of 

the independent variables: 

 
Equation 3.9:   𝑉𝑎𝑟(𝑢|𝑥1, … 𝑥𝑘) = 𝜎2 

 

The acceptance of this condition will yield homoscedastic results as opposed to heteroscedastic 

results, where the variance of y will be a function of x. 

 

3.5.1.1 Linear in parameters 

The linearity condition clarified in equation 3.6 is merely a mathematical expression that requires the 

dependent variable, y (underpricing), to be linearly related to the independent variables (the proxies) and an 

error term. The formula allows y and the independent variables to be arbitrary functions of the underlying 

variables of interest (e.g. using the natural logarithm for market cap instead of the actual market cap as a 

proxy for Winner’s curse), thus the condition is met in full when comparing it to the model of this thesis 

formulated in equation 3.5 in section 3.4.2 (Wooldridge, 2009). 

 

3.5.1.2 Random sampling 

Data will be following a random sample if it is independently and identically distributed across observations 

(Hayashi, 2000). The data set used throughout this thesis described in section 3.1 is restricted by a time span 

and by the geographic location of a given IPOs main exchange, thus it is not meaningful to asses this 

condition, as the whole population under these restrictions will be included. However, if one considers data 

for all IPOs ever issued, it would be questionable whether or not the used sample (data) is independently and 

identically distributed across observations – because of these restrictions. This is nevertheless no concern 

considering the applied methodology used in regard to the problem statement and the scope of this thesis. 

However, it is important to note that as the sample is not random in terms of representation of the population 

(i.e. global IPOs) the results cannot be applied directly to IPOs outside the sample restrictions. 

 

3.5.1.3 No perfect collinearity 

When selecting proxies for the hypotheses in section 3.3 it has been imperative not to include any variables 

that may be perfectly correlated. The consequence of such a perfect correlation is multicollinearity in the 

dataset, meaning that some of these variables would end up explaining the same thing, and hence neither of 

them would have any unique prediction power to the response63.   

                                                        
63 On that note, one dummy for each of the control variables has been excluded as well in order to avoid the sum of each category to 

be equal to the intercept (Andren, 2007). In practice, this means that each excluded dummy is included in the intercept, while each of 

the control variables’ dummies and the price revision dummies then represent the effect relative to the excluded dummies, i.e. the 

intercept includes the effect of IPOs of United States based ‘Utilities and Energy’ companies executed post-crisis with no price 

revisions during the bookbuilding. Each dummy included in the analysis changes this description and consequently the expected 

underpricing. 
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In table 3.3 below, an overview of the proxies’ numerically largest positive and negative correlations 

extracted from the data output64 is illustrated. 

 

It appears that none of the proxies are perfectly correlated, but ‘P/B’ does appear to be notably negatively 

correlated with the ‘Pre-crisis’ variable. It is indeed intuitively meaningful that a market proxy such as the 

price-to-book ratio would be affected differently in different time periods – as can also be indicated by 

‘Hold/Cold’ and ‘Delta ICI’. The relatively large numerical correlation of -0.7561 between ‘P/B’ and ‘Pre-

crisis’ is nonetheless not an indication of multicollinearity, as theoreticians usually define a too high 

correlation to be numerically larger than 0.8 and -0.8 (Gujarati & Porter, 2008), but an alternative evaluation 

may seem necessary anyway.        

This alternative way of assessing multicollinearity is conducted by using two measures: the variance 

inflation factor (‘VIF’) and tolerance. These measures explain the degree to which the variances of the 

estimates have been inflated by the presence of other predictors in the model. The variance of the OLS 

estimator for a given coefficient, i, is given by: 

 

Equation 3.10:  𝑉𝑎𝑟(𝛽�̂�) =
𝜎2

𝜎𝑖𝑖(1−𝑅𝑖
2)

 

 

Where 𝜎𝑖𝑖 = ∑ (𝑋𝑖𝑗 − �̅�𝑖)
2𝑛

𝑗=1  and 𝑅𝑖
2 is the correlation coefficient when a given variable is regressed against 

the remainder. If no linear relationship between this variable and the remainder can be obtained, then 𝑅𝑖
2 will 

be zero and the variance will be 
𝜎2

𝜎𝑖𝑖
  (Ramanathan, 2001). The VIF and the tolerance is given by: 

 

Equation 3.11: 𝑉𝐼𝐹(𝛽�̂�) =
1

1−𝑅𝑖
2  Equation 3.12: 𝑇𝑜𝑙𝑒𝑟𝑎𝑛𝑐𝑒(𝛽�̂�) =

1

𝑉𝐼𝐹
= 1 − 𝑅𝑖

2 

 

It can be noted that a higher VIF results in a higher variance for 𝛽�̂�, as is the case with a lower tolerance. VIF 

will notably have a lower bound of 1, but no upper bound. The interpretation in terms of a numerical value 

                                                        
64 An expanded overview is illustrated in appendix 12. 

Correlation summary

ln(Market cap) Max/min Upward revision Max/min Downward revision Max/min

Float (%) 0.3920 Dow nw ard revision 0.0581 ln(Market cap) 0.2239

Upw ard revision -0.1135 ln(Market cap) -0.1135 Pre-crisis -0.0961

P/B Max/min Hot/Cold Max/min Delta ICI Max/min

Peri-crisis 0.3657 Pre-crisis 0.5095 P/B 0.0934

Pre-crisis -0.7561 P/B -0.5716 Pre-crisis -0.0634

Float (%) Max/min

ln(Market cap) 0.3920

Real Estate/Property -0.1161

Table 3.3. Source: Own contribution
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varies among practitioners, but a VIF of more than 10 is perceived as alarmingly high, whereas some argue 

that even a VIF of 2.5 indicates signs of multicollinearity (Allison, 2012).  

 VIFs and tolerances for the variables of the data set has been calculated and are illustrated below in 

table 3.4. 

 

Table 3.4 indicates that the level of multicollinearity (if any) is limited, as it is merely the proxy ‘P/B’ and 

the industry control variables ‘Computer & Electronics’ and ‘Healthcare’ that might be subject to any further 

suspicion. However, these variable’s VIFs are all numerically far from 10, which leads to the conclusion that 

multicollinearity is not represented in the data set, and the condition is deemed to hold.  

 

3.5.1.4 Zero-mean condition 

In the absence of this condition, i.e. if any of the variables are correlated with the error-term, u, then that 

variable is said to be an endogenous explanatory variable as opposed to exogenous – a potential source of 

biasedness. Endogeneity commonly occurs in a dataset due to simultaneity, measurement error, sample 

selection or due to relevant omitted variables (Chernozhukov et al., 2011).  

 Considering the amount of all theories introduced in section 2.4, it should be apparant that some 

limitation was deemed necessary in terms of proxies included in the test. This stresses endogenity as a 

potential source of error, as the model might be under-fitted. On the other hand, it does seem equally likely 

that the model has been over-fitted, as theories that do not necessarily hold any merit have been included.  
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Endogeneity does therefore seem to be an almost unavoidable source of error in a test such as the one 

performed in this thesis. The reason hereof is that the test’s exact purpose is to reveal what potential 

relationships there might exist between the explanatory variables on the basis of the presented theories. This 

means that the chosen proxies and their related theories are insufficient to fully explain the underpricing 

phenomenon, as is also evident from the relatively low degree of explanation of 26.74% shown in table 3.1 

(section 3.4.2).  

 However, when regressing the error term against each of the independent variables individually as 

well as simultaneously as shown in appendix 13, it is apparent that the zero-mean condition holds up, as the 

mean of the error term is 0 and there is no correlation between the error term and the independent variables. 

Conclusively, no biasedness is proven to exist in the model on the grounds of endogeneity. 

 

3.5.1.5 Homoscedasticity 

The homoscedastic condition is generally applied to multiple regression analyses for two reasons. First, 

having a constant variance error-term allows a simplification of other formulas. Second, the OLS has 

sufficient efficiency property if the condition holds (Wooldridge, 2009).  

 In the absence of this condition – models in which the error-term does not have consistent variance - 

are said to exhibit heteroscedasticity. In this case, the OLS would not be the most efficient procedure for 

estimating the coefficients of the model, thus tests performed would be unreliable or not BLUE at worst 

(Newbold, 2010).  

 One method of testing this condition is to interpret the plot of residuals against the independent 

variables, which is illustrated in figures 3.8-3.14 below. 
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Figures 3.8-3.13 do not seem to reveal any apparent heteroscedasticity of the error-term, but figure 3.14 does 

raise alert, as the magnitude of the residuals tends to decrease with the level of the independent variable, i.e. 

the float rate65. This is not directly disqualifying, but it may indicate that the OLS is not sufficiently efficient 

in terms of completely reliable results. As it is only one of the seven proxies, which shows signs of 

heteroscedasticity, and as this is not disqualifying for the test, per se, no further discussion is necessary.  

 

3.5.2 Other assumptions 

Following the five Gauss-Markov conditions, a final condition to satisfy in terms of completing the classical 

linear model (‘CLM’) assumptions for cross-sectional data, thus completing the assessment of the data 

results’ validity, is the assumption referred to as normality. 

      

3.5.2.1 Normality  

The normality assumption states that the error term is independent of the explanatory variables and normally 

distributed with zero mean and variance, 2: u ~ Normal(0, 2) (Wooldridge, 2009), i.e. in addition to the 

zero-mean condition, the distribution of the errors is assumed to be normal. 

  

 

 

 

 
 

                                                        
65 This has been tested further by the use of a Breusch-Pegan test as shown in appendix 14 and a White’s test as shown in appendix 

15, which confirm that heteroscedasticity is apparent in the dataset, but not at a disqualifying level as argued going forward. 
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The assumption can be tested by reviewing a histogram of the residuals’ distribution as illustrated below in 

figure 3.15. 

 

From figure 3.15 it seems probable that the error-term is normally distributed, though without certainty. 

 Another way of either confirming or discarding the normality assumption is by the use of a Jarque-

Bera (‘JB’) test. The JB test is an adaption of a chi-square test and relies on two descriptive measures: 

skewness and kurtosis (Newbold, 2010): 

 

Equation 3.13:  𝐽𝐵 = 𝑛 [
(𝑠𝑘𝑒𝑤𝑛𝑒𝑠𝑠)2

6
+

(𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠−3)2

24
] 

 

Where skewness and kurtosis is given by: 

 

Equation 3.14: 𝑆𝑘𝑒𝑤𝑛𝑒𝑠𝑠 =  ∑
(𝑥𝑖−�̅�)3

𝑛𝜎3
𝑛
𝑖=1    Equation 3.15: 𝐾𝑢𝑟𝑡𝑜𝑠𝑖𝑠 =  ∑

(𝑥𝑖−�̅�)4

𝑛𝜎4

𝑛
𝑖=1  

 

Where x is any given observation in a sample size of n observations and 𝜎 is the standard deviation.  

 Once obtaining the JB statistic, this will have to be compared to the chi-square distribution with two 

degrees of freedom in order to determine the critical value.  

 

Table 3.5 above illustrates that the JB statistic for the data is greater than the alpha 5% chi-square 

distribution with two degrees of freedom of 5.99, which indicates that the sample residuals are not normally 

distributed. This is most likely the result of outliers, as figure 3.15 seems to be reasonably distributed around 

the zero mean. The normality condition cannot be completely confirmed, but that is only especially critical 

when working with a minor data set of less than 100 observations (Gujarati & Porter, 2008). 

 Potential statistical biases and inefficiencies initially cause considerations. Even though most of the 

conditions for accepting a model’s validity are completely satisfied, potential problems caused by 

heteroscedastic behaviour and a potential lack of normality in errors must be acknowledged. These problems 
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Distribution of residuals

Figure 3.15. Source: Own contribution
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must be kept in mind during the discussion and interpretation of the results going forward. As it is not the 

scope of this thesis to address statistical and econometric problems, and as the problems identified are only 

of minor importance, the model is accepted in regards to interpreting the parameter estimates. However, in 

order to strengthen this interpretation, a robustness test is conducted for the theory proxy variables. 

 

3.5.3 Robustness of chosen theory proxies 

As a way of examining just how robust the parameter estimates for the theory proxy variables are, all 

variables that do not hold relevance to the chosen theories are eliminated. This yields a set of new parameter 

estimates, which is then compared to the original test output.  

As shown below in table 3.6, the elimination of time period, issuer nationality and general industry 

has some effect to the significance of the parameter estimates, but not as much as one could have feared.  

 

The robustness test shows that the parameter estimates for ‘Upward revision’, ‘Downward revision’ and 

‘Float%’ are still significant at a 99% significance level, and the parameter estimate for ‘Delta ICI’ is still 

significant at a 95% significance level. However, the parameter estimates for ‘ln(Market cap)’ and ‘P/B’ are 

now insignificant. It is not surprising that these were the least robust parameters, as the parameter estimate of 

ln(Market cap) was the least significant of all accepted proxies and the parameter estimate of P/B was 

heavily correlated to the time period of the IPO as shown in table 3.3 (section 3.5.1.3). As such, although the 

alternative hypotheses were accepted regarding these proxies, it should be kept in mind that they are not as 

robust as the other proxy parameters. The parameter estimate for ‘Float%’ was also a bit problematic 

regarding heteroscedasticity as discussed in section 3.5.1.5. However, this parameter estimate is not affected 

by the exclusion of the control variables in the robustness test.  

Robustness test

Summary of Fit

RSquare 0.205794

RSquare Adj 0.202737

Root Mean Square Error 22.08840

Mean of Response 13.09851

Observations (or Sum Wgts) 1,827

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept 5.335361 11.715860 0.46 - 0.6489

ln(Market cap) 0.308561 0.499905 0.62 0.38 0.5372

Upw ard revision 36.393983 2.015773 18.05 325.97 <.0001

Dow nw ard revision -7.737403 1.593375 -4.86 23.58 <.0001

P/B 2.267624 2.101219 1.08 1.16 0.2806

Number of IPOs 0.014239 0.018529 0.77 0.59 0.4423

Delta ICI 0.209775 0.100727 2.08 4.34 0.0374

Float% -0.220760 0.035763 -6.17 38.10 <.0001

Table 3.6. Source: Own contribution
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The degree of explanation offered by the model decreases, as R2 is now 20.58% compared to the previous 

figure of 26.74%. However, this decrease is not large, and it is actually a positive surprise that the seven 

proxies can explain more than 20% of underpricing on a stand-alone basis as opposed to 26.74% when 

including variables that are but simple company and IPO characteristics.  

In conclusion, the robustness test reveals that four proxy parameter estimates remain significant 

when eliminating the control variables, while two become insignificant. The test degree of explanation is 

surprisingly large in the robustness test. As a result, no change is made in regards to accepting or rejecting 

any hypotheses, but the robustness test will carry some weight in the interpretation of the results, which will 

serve as an opening of the discussion in section 4. 
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Section 4: Interpretation and discussion of underpricing factors  

After conducting the analysis and examining the validity of said analysis, the results stemming from it can be 

used as arguments for and against the theories for which proxies were tested. In addition, a range of other 

arguments are introduced and tested for, hopefully leading to an assessment of the importance of each of 

these factors in underpricing generation.  

In order to maintain focus, the discussion is structured in the following way: i) discussion of the 

relevance of the tested theories ii) indications of relevance of the school not explicitly tested, and iii) 

examination of the underwriter incentives and the effect of internal relations  

In this section, the main literary contributions of this thesis are found, as new explanations and 

theories regarding the underpricing phenomenon are presented along with an examination of the full 

incentive sets exhibited by each contributor in the IPO process. 

 

4.1 Tested theories’ degree of explanation 

The analysis was interpreted shortly in section 3.4.3. However, in order to make a substantial conclusion on 

the validity of the chosen theories, each proxy must be discussed. 

 

4.1.1 Winner’s curse – an obsolete theory? 

By far, the biggest surprise in the analysis was that the parameter estimate for ln(Market cap) proved to be 

positively signed and significant at a 90% significance level. As already argued, the bookbuilding method 

should eliminate effect of various ex ante uncertainties, however this is not the case in the analysis. 

 This can be caused by a number of reasons. Perhaps the theory is simply wrong – or perhaps 

something has changed in the IPO landscape in the years following the formulation of the theory, which is 

not far fetched considering the change of IPO methods through the years. Alternatively, the reason is simply 

the fragility of the OLS analysis conducted. In order to prevent any conclusions being made on false 

grounds, focus must be shifted toward the latter. 

 In the robustness test it was revealed that the elimination of the control variables would leave the 

parameter estimate for ln(Market cap) insignificant, and indeed with inclusion, the estimate was only 

significant at a 90% significance level. However, as the validity of the model was accepted, and as the 

required significance level was determined at 90%, these arguments are not strong enough to dismiss the 

results. 

Instead, an alternative theory is offered as a critique of Rock’s (1986) Winner’s curse66 . The 

positively signed market cap may be an indication that the era of Winner’s curse is indeed over and that 

investors are now more concerned with the size of the book (the offering size) than the size of the company. 

In traditional investment theory, the present value of an investment is determined, in part, by the possible 

                                                        
66 This alternative theory is formalised after a consultation with a Danske Bank Corporate Finance professional with experience from 

a number of Danish IPOs. 
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alternative investments. Dedicating a large sum of money to just one IPO may prohibit investments in other 

IPOs (or any other investment for that matter), thus resulting in opportunity costs and limitation of the 

number of alternative investments. In order to sell a large book, it is a requirement that a number of investors 

make large investments – and in order to make a large investment seem appealing, there has to be an 

incentive to invest, i.e. underpricing.  

The offering size is calculated by multiplying the market cap at offering and the float rate of the IPO, 

which yields the size of the book that has to be covered by the investors and a testable new variable (Market 

cap·Float%). As was the case for ‘Market cap’, this new variable is far from normally distributed and 

therefore unfit for linear regression. Therefore, yet another logarithmic transformation is necessary, forming 

the variable ln(Market cap·Float%) 

If the alternative theory is correct, regressing the observed underpricing against ln(Market cap · 

Float%) should yield a positive parameter estimate, as a larger book would require larger investments, which 

in turn would require some underpricing incentive. The regression yields the output shown in table 4.1 

below. 

 

As shown in the table above, the correlation between underpricing and ln(Market cap·Float%) is indeed 

positive and the parameter estimate is significant at a 99% significance level. However, as R2 is extremely 

low (0.38%) the variable may not have much significance when considered in a bigger picture. Substituting 

the old ln(Market cap) variable in the original test analysis with the new variable confirms this fear, as the 

new variable is insignificant, although the parameter estimate continues to be positive as expected67. As 

such, it cannot be rejected that ln(Market cap·Float%) is without effect, but some indication that offering size 

has an effect is however present and a more in-depth examination could be relevant in countries where a 

sizable book is harder to cover than what is the case in the United States. 

In conclusion, testing the Winner’s curse theory by using the issuing company’s market cap at the 

offering has proven surprisingly difficult, as the initial results contradicted the theory and as the robustness 

of said results are fragile. Trying to use offering size instead proved some indication of relevance, without 

                                                        
67 The related output of this modified test is illustrated in appendix 16.  

Winner's curse: alternative proxy

Summary of Fit

RSquare 0.003827

RSquare Adj 0.003281

Root Mean Square Error 24.69733

Mean of Response 13.09851

Observations (or Sum Wgts) 1,827

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept -13.177180 9.940740 -1.33 - 0.1851

ln(Market cap·Float%) 1.428992 0.539709 2.65 7.01 0.0082

Table 4.1. Source: Own contribution
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being significant enough to actually conclude anything definitely. Interpretation of the results regarding 

Information revelation theories, however, is a lot more valuable, as these test results showed promising 

signs. 

 

4.1.2 Information revelation – an institutional award system? 

The first proxies of the Information revelation theory to be interpreted were those of price revisions related 

to the partial adjustment theory, as formalised by Hanley (1993). Apart from the size of the parameter 

estimate of positive price revisions, the test did not yield any substantial surprises, as the test results were in 

line with Hanley’s (1993) own conclusions. As such, an upward price revision should yield greater 

underpricing, whereas a downward price revision should result in lower underpricing (though without 

indicating overpricing in the observations with downward price revisions) – significant at the 99% level. As 

previously explained, Hanley (1993) argues that an upward revision is the result of investors having revealed 

favourable information to the given company leading to a higher valuation, which is subsequently only 

partially reflected in the final offer price, thereby securing a substantial increase in the share price on the first 

trading day and vice versa in terms of downwards revisions.  

 Although the test results indicate the theory provided by Hanley (1993) to be truthful, it seems 

almost too simple that underpricing is merely a function of the investors’ attitude towards a given company. 

Indeed, it should be argued that investors take several other things into account than just their perception of a 

company when providing the underwriter with feedback (information). A fairly used method in valuing 

companies is by the use of peer-group analyses68, thus the importance of comparable companies’ trading-

levels is an equally important factor. Although the price of an IPO executed in an efficient market would 

already reflect such comparable companies’ trading levels as argued in section 3.4.3, the P/B-variable in the 

test results suggests a positive relationship between market valuation and underpricing, as was proposed by 

both Loughran & Ritter (2002) and Edelen & Kadlec (2005). This does not directly contradict Hanley’s 

(1993) theory, but it suggests that price revisions are the results of not only investors’ private information, 

but also the inclusion of public information not already reflected in the price – such as daily valuation, which 

could not be captured when the price range was decided. 

There are, however, three sources of noise regarding the effects of the daily market valuation on 

underpricing. First, the price of the offered share is decided one day before the IPO launches, and as such, 

the probability of a price revision does not reflect the market valuation on the first day of trading. Second, it 

is not uncommon that an IPO is cancelled due to bad market conditions. For example, the IPO of Digicel 

Group Ltd. on NYSE in October 2015 was cancelled one day before its pricing date due to volatility in the 

market. The IPO was going to be the second-largest IPO in the U.S. in 2015 and the largest IPO of an Irish 

company ever (Bloomberg L.P., 2015). This causes the concern that the data set may be biased, as the 

completion of an IPO is dependent on a relatively positive P/B valuation in the period of the IPO. This 

                                                        
68 Evidence of this is drawn from Petersen & Plenborg (2012) and illustrated in appendix 17. 
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concern is deemed to have some merit when looking at figure 4.1 below, which illustrates the number of 

completed IPOs per month in the inherent data set and the daily updated P/B. 

 

It is quite obvious from figure 4.1 that the number of completed IPOs in a given period is correlated to the 

P/B valuation, illustrated at large during the financial crisis in 2008-09 and the drop in late 2011. 

However, the results of the three Information revelation theory proxies do indicate serious 

importance of their theories, which beckons for an even closer look at the school in order to examine, 

whether Information revelation results in underpricing in other ways than just through price revisions and/or 

market valuation influences. 

 As mentioned, it is the issuing company’s and its underwriters’ liberty to allocate the offered stock 

as it pleases them, and according Benveniste & Spindt (1989), Benveniste & Wilhelm (1990) and Spatt & 

Srivastava (1991) this is used as yet another incentive to reveal information, as mentioned in section 2.4.1.2. 

Aggarwal et al. (2002) examined this and found that allocation to institutional investors was positively 

correlated with underpricing. Inspired by this test, an original interpretation is presented. Market tendencies 

and the revelation of positive information are indeed factors in the initial valuation and the determination of 

the final offer price, but the eventual underpricing is not only a reward thereof. This argument is drawn using 

undisclosed bookbuilding data from a recent Danish IPO69, which suggests that underpricing seems to be 

caused by reactions to ‘discrimination of allocation’ in addition to being an explicit reward.  

 

 

 
 
 
 
 

                                                        
69 The data is obtained after consultations with FIH Partners - sensitive information has been either modified or excluded.   
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Figure 4.2 below illustrates the investors’ subscription rate or coverage ratio of the order book of said Danish 

IPO. 

 

Figure 4.2 indicates that the eventual offer price of the IPO is indeed derived with help from institutional 

investors, as the order book is constructed using investor information on demand at different prices. More 

specifically, the underwriter will seek to set a price based on this information to ensure that the book is 

sufficiently allocated, while simultaneously rewarding the involved investors. The IPO was offered at a 

subscription rate of approximately 2.14x, even if offering the stock at a price 1 DKK higher would mean 

covering the book with a subscription rate of 1.03x, thereby securing a total subscription. Thus, the involved 

investors received 1 DKK per share in direct underpricing. However, this also means that investors on 

average only received about half of their desired stake at the eventual price.  

According to the Information revelation theory, investors who have revealed the more positive 

information during the IPO pricing process will be allocated a relatively larger share, but this notion may be 

countered by another argument; once a final price has been decided, all potential investors will have made 

some sort of contribution (revelation), thus there is in fact no other incentive for the underwriter than to 

allocate shares the best possible way70.  

 The perception of what is the best possible allocation of shares depends on the specifics of the 

company, but given the opportunity to choose between e.g. hedge funds and large long-only institutional 

investors (e.g. pension funds), the underwriter will allocate more shares to the latter, ceteris paribus, as these 

investors do not flood the market by shorting large stakes in day-to-day trading. Soon after the investors are 

made aware of their respective allocations the bell rings and the shares start to trade. This is when the 

“market mind-game” begins, which arguably could be a cause of underpricing. Any marginal investor71 who 

has placed an order at a price at or above the offer price will only get allocated half of the order on average – 

                                                        
70 Formulated after consultations with an experienced corporate finance professional from FIH Partners. 
71 The marginal investor’s actions reflect the beliefs of the active stock trading investors. Therefore, it is the marginal investor who 

determines a stock's price (Cengage Learning, 2016). 
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and even less if the discrimination of allocation means that institutional investors are allocated a lion’s share. 

In this instance, the marginal investors will buy shares until their upper price limit is reached, leading to a 

potential increase in the share price at the beginning of trading. Additional investors, institutional as well as 

private, will notice that market players are acquiring a significant amount of the issuing company’s shares in 

the aftermarket, causing more attention and a “buy-trend”, which in turn leads to increasing share prices and 

subsequently underpricing.  

 The theory on discrimination of allocation could have merit in the overall explanation of what causes 

underpricing, and it is indeed a theory that is more applicable to the empirical IPO landscape as it takes into 

account some of the data that is not usually available to the public. However, since the only proof is based on 

data from a single IPO it is impossible to validate, as it would require similar undisclosed data from many 

other IPO cases and not just the one.  

 In conclusion, Information revelation is indeed an important factor in setting the initial price of an 

IPO and this information seems to involve both private investor information and general market tendencies. 

In addition to the three tests of existing theory proxies, a new theory on the origin of underpricing was 

introduced, which stated that perhaps underpricing is not only a matter of rewarding early involved investors, 

but also a matter of the post-IPO reactions from investors who are discriminated in the allocation of shares. 

In continuation of the introduction of the market mind-game, this seems a suitable time to interpret the 

results relating to the behavioural explanations more thoroughly. 

  

4.1.3 Investor sentiment – is timing important? 

In the category of behavioural explanations, only sub category drew attention: Investor sentiment. This was 

tested using a modification of Ibbotson & Jaffe’s (1975) “Hot markets” theory as well as the theory of 

Ljungqvist et al. (2004) on institutional investors’ exploitation of Investor sentiment. 

 Using IPOs in a six-month period before any given IPO to determine the heat of the market, the “Hot 

markets” theory was dismissed, as the parameter estimate was insignificant. However, there are several 

arguments as to why the test variable is an unconvincing one. First, as already discussed, the period is of 

arbitrary length. However, conducting the analysis with both three-month periods and nine-month periods 

yielded no changes in significance. Second, no matter the length of the period, the variable is heavily 

exposed to flaws in the data set. Any eliminations stemming from the procedure explained in section 3.1.2 – 

which would not have been eliminated if the data were available – should have been included, in principle, 

and thus the ‘Number of IPOs’ variable has a survivorship bias. However, as the eliminations were not 

numerous, it should not have a significant effect on the variable. In addition to this survivorship bias, it could 

be argued that investors perceive the heat of the market to include all the IPOs of closed-end funds, REITS, 

BDCs, ADRs and OTC offerings, which were also eliminated due to not being common stock IPOs as 

argued in section 3.1.2. 
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If the variable is accepted as being valid despite the exposure to arbitration and data set flaws, it can be 

concluded that market heat has no influence on underpricing in U.S. IPOs. However, this conclusion opens 

up a discussion of whether the United States is the correct place to test for such a theory.  

Apart from short periods spanning from June to July 2003 and from November 2008 to June 2009, 

no observations of less than 10 IPOs in a six-month period is observed, and in most periods the observation 

range is between 50 and 120. As such, American investors rarely lack IPO opportunities, and compared to 

other markets the U.S. market is almost always hot, even in periods where it is relatively cold. Therefore, in 

order to determine if the theory may yet hold relevance in other markets, another sample containing IPOs 

from a different country is tested. 

The country is chosen based on two criteria: First, there has to be a sufficient number of IPOs in the 

data set to yield a meaningful analysis, but not too many to limit the occurrence of cold periods as is the case 

in the U.S. and the UK. Second, there has to be a large proportion of national companies issuing their shares 

on the national exchange. As previously mentioned, a large number of Chinese companies are issued in U.S., 

thus involving sentiments from not just one, but two sets of investors. One country that meets these two 

criteria is France. In the slightly more than 12 years of observations in the data set, 248 IPOs were completed 

in France, 232 of which concerned French companies (93.5%). As can be seen from figure 4.3 below, there 

are plenty of both relatively hot and cold periods. 

 

The average underpricing of the observed IPOs on the French exchange is 6.09% using MSCI Europe as the 

suitable benchmark index. The average underpricing of the IPOs only concerning French companies does not 

deviate much from this value, as it amounts to 6.14%.  
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Regressing observed underpricing against the number of IPOs in a six-month period prior to the given IPO 

yields the results shown in figure 4.4 below. 

 

As can be seen from figure 4.4, there seems to be no correlation between underpricing and hot markets in 

France either, which is confirmed when retrieving the parameter estimates, as shown in table 4.2 below. 

 

 

In conclusion, the market heat seems to have no influence on the level of underpricing whatsoever, as the 

parameter estimate is insignificant in this test, as it was in U.S. data set. One obvious explanation is that in an 

increasingly globalised world, where an investor can access any IPO offering online through investor portals, 

there may not be any separate markets left in terms of IPOs – only a global one72. 

 While no significant correlation was found between the heat of the market and underpricing, the 

latter was found to have a significant positive correlation with the changes in the investor confidence index. 

This parameter estimate yielded no econometric issues, and therefore, it is quite easy to confirm the 

Ljungqvist et al. (2004) theory, based on the inherent analysis. The State Street Investor Confidence Index is 

subject to rapid changes as illustrated in appendix 8 and appendix 18, and in no period other than when the 

                                                        
72 This is emphasised by recent developments in the stock exchange landscape, as two of the world’s largest stock exchanges, the 

London Stock Exchange and Deutsche Börse recently announced their engagement in an all-share merger (London Stock Exchange, 

2016) – the deal is still pending as of May 12th 2016 (Mergermarket, 2016). 
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Test of the "Hot issue" market theory on French IPOs

Summary of Fit

RSquare 0.003792

RSquare Adj -0.000260

Root Mean Square Error 18.60759

Mean of Response 6.08727

Observations (or Sum Wgts) 248

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept 7.930930 2.241918 3.54 - 0.0005

Number of IPOs in France -0.120545 0.124573 -0.97 0.94 0.3342

Table 4.2. Source: Own contribution
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markets rejuvenated from the historically low confidence levels in 2008 did the index increase more than 

four months in a row. Therefore, it seems probable that changes in Investor sentiment has some effect on 

underpricing, as institutional investors require a price discount to counter the inventory risk of holding large 

portions of stock, should negative movements follow positive periods in terms of investor confidence. 

 While drawing this conclusion, it is important to keep in mind that the analysis did not include tests 

of the correlation between underpricing and the investor confidence levels for reasons brought forward in 

section 3.3.5, but instead the response to changes in investor confidence levels was tested. As such, it is 

confirmed that when institutional investors allocate more capital in equity relative to debt than what was the 

case in the prior month (i.e. take on a bigger inventory risk), they demand more underpricing. 

 In conclusion, behaviour-wise it seems that the issuers of IPO stock and their underwriters seem to 

ignore the market heat when pricing the offered stock, and the investors’ sentiment seem to take no effect 

either – neither in large open markets such as the U.S. market, nor in smaller more local markets such as 

French market. Instead, the analysis indicates that the issuers and their institutional investors do indeed try to 

exploit changes in investor confidence, such as suggested by Ljungqvist et al. (2004), as they try to play the 

market mind-game with sentimental investors. However, this is not the only mind-game that the issuing 

company must play, and in the third category of tested theories, ‘Ownership and control’, another trade-off is 

examined. 

 

4.1.4 Retained control – a costly takeover defence or a profit maximisation tool? 

In the ‘Ownership and control’ category, only two subcategories exist and these contradict each other in the 

sense that one theory states that the existing owners wish to retain control by dispersing the offered shares or 

otherwise limiting the probability of major shareholders or hostile takeovers, while the other theory states 

that existing owners will allocate large stakes to major shareholders, thus incentivising them to take over 

monitoring. In the first theory, underpricing is used to compensate investors for their limited chance of 

obtaining control, while in the second theory, underpricing is used to compensate investors for taking on 

agency costs. The fact that the theories contradict each other does not mean that both theories cannot be 

empirically correct in general – just that in a single IPO, only one of them can be correct.  

In principle, both of these theories should be tested using proxies such as ownership dispersion 

(spread) and detailed allocation data. However, as this data is not available to the public, an alternative had 

to be introduced – the float rate. While the float rate does not hold any information as to the allocation of 

larger stakes, it is a strong indication of the possibility of becoming a major shareholder by acquiring shares 

in the aftermarket. As such, a small float rate secures that the existing owners can retain control following 

the IPO and in addition, the share will have a higher probability of suffering from low liquidity in the 

aftermarket. As stated in section 3.3.6, investors participating in the IPO should therefore be compensated 

for small float rates by increased underpricing, and this relation was present as underpricing was negatively 

correlated with larger float rates in the analysis, significant at a 99% level. It should be kept in mind, that the 
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variable showed some signs of heteroscedasticity as shown in section 3.5.1.5, and as a result of this, the OLS 

may not necessarily be the best model for testing float rate data. However, as the model was deemed 

acceptable, and as such the conclusion is that float rate is indeed of great effect. 

After this initial conclusion, it must be questioned whether the negative relation is a matter of 

compensation for retained control exclusively, or if other factors play any part. 

The Signalling theory initially formalised by Ibbotson (1975) states that IPOs, which are heavily 

underpriced have a higher probability of being followed up by an SEO. The explanation behind this heavy 

underpricing is that high quality firms wish to signal their quality in order to achieve a premium price in their 

SEOs. This reflects back to the irrational perception that IPOs are labelled as “successful” when first-day 

returns outperform the market. As such, even with a small float rate, a heavy underpricing will ‘leave a good 

taste in the investors’ mouths’ (Ibbotson, 1975), which can then be utilised in subsequent SEO pricing. 

Similarly, there seems to be some indication that owners, who initially retain control by limiting the float 

rate, sell their stakes in ‘stage-sales’ in the aftermarket in the years following the IPO. A test performed by 

Mikkelson et al. (1997) showed that on average, company management owned 66% of the shares in U.S. 

IPOs before the IPO and 44% immediately after. In the subsequent five years, the average ownership had 

fallen to 29% and to 18% after ten years (Ljungqvist A. , 2007). Based on this empirical evidence, it is 

logical to ask whether a low float rate is generally a tool designed to retain control or if it is indeed a tool 

designed to limit the money left on the table during the IPO itself, only to allow selling the majority of the 

shares at higher prices in the aftermarket or through SEOs. 

In conclusion, the float rate had a significant impact on the level of underpricing, but the reason 

behind this impact is blurred, as a range of factors could be more or less explanatory. Without access to 

further data, namely spread and allocation data of the IPOs in the data set, it is impossible to do more than 

just initiate a discussion on the matter. As such, the inherent analysis should not be viewed as proof of the 

legitimacy of the retained ownership theory, but rather an indication, as well as a suggestion that existing 

owners of IPO companies may use low float rates and high underpricing to signal quality in order to 

subsequently sell shares at higher prices. 

 

4.1.5 Preliminary conclusion  

Having finished the more thorough interpretation and discussion of the analysis regarding the chosen 

theories, some interesting revelations have emerged. The chosen theories did have some degree of 

explanation of the observed underpricing in the data set, and some theory proxies had parameter estimates 

that indicated significant effect. 

The Winner’s curse theory is concluded to have no relevance in the modern IPO landscape, and in 

terms of asymmetric information theories it seems more probable that underpricing is a result of rewarding 

early-involved investors for their revelation of information, private as well as public. 
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Another theory that seems obsolete is that of “Hot markets”. Instead, there are indications that momentary 

Investor sentiment is utilised by the issuing company in cooperation with large institutional investors. 

 Lastly, the float rate of the IPO is definitely of substantial effect to the level of underpricing, but this 

may be influenced by a range of factors and may be just as much a matter of compensating investors for their 

limited opportunity of gaining control as it may be a tool for the existing owners to signal high company 

quality in order to obtain premium prices in subsequent stage-sales of shares. 

Having discussed the three schools of thought that were explicitly tested, and having offered some 

new insights in the discussion of these theories; a closer look is taken on the omitted category, ‘Institutional 

explanations’, as the analysis implicitly holds some indications as to the relevance of the theories within the 

category. 

 

4.2 Other theories’ degree of explanation 

One school of theories that has been omitted so far in this thesis due to its quantitatively untestable 

implications is the ‘Institutional explanations’. This school consists loosely of three sub-categories - ‘the 

legal liabilities theory’, ‘the price stabilisation theory’ and ‘the Tax argument theory’, as explained in brief in 

section 2.4.4. The suggestions made by these theories do, as mentioned, contain some interesting insights, 

which will be interpreted using what has been quantitatively obtainable at this stage of this thesis in order to 

supplement the theories tested, thus supplying the most in-depth and adequate interpretation of existing 

literature and the underpricing phenomenon as a whole before diving into the internal relations between the 

issuer’s and the underwriters. 

 

4.2.1 Legal liabilities and lawsuit avoidance – better safe than sorry? 

This theory is not deviating from its name in terms of its suggestion – that underpricing is simply the means 

of avoiding being sued by investors, who feel disappointed with the post-IPO performance of a company. 

Several tests have found a relationship between overly priced issues and subsequent lawsuits against the 

involved parties. Hughes & Thakor (1992) actually propose a trade-off between minimising the probability 

of litigation and maximising the gross proceeds from the issue (Ljungqvist A. , 2007). 

 It was already argued in section 2.4.4 that the data necessary for inclusion in the OLS test performed 

in section 3 was unobtainable, as it requires a substantial data collection of any subsequent litigation 

information of all 1,827 IPOs used in the test. Another approach to assess if the theory holds any merit is 

simply to consider underpricing of U.S.-listed companies opposed to companies listed on exchanges in rest 

of the world, as underpricing is indeed a global phenomenon, but post-IPO legal liabilities are somewhat 

more US-centric73,74. Following this theory’s rationale, it should be expected that issues listed in the U.S. 

                                                        
73 IPO participants including the underwriter syndicate are subject to legal liabilities following the issue in the US due to the fairly 

liberal legislation on the subject (U.S. Securities and Exchange Commission, 1933). 
74 Lowry and Shu (2002) estimate that approximately 6% of companies issued in the US between 1988-1995 were sued and had to 

pay an average of approximately 13% of the gross proceeds in damages.    
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should be more underpriced than issues listed on other exchanges. As previously mentioned in section 

3.2.1.1, comparisons between U.S. exchanges and European exchanges with more than 10 observations are 

illustrated in appendix 6.1.  

Appendix 6.1 reveals that during the observed time period, the average underpricing on U.S. 

exchanges is significantly higher than the 5% median. Nonetheless, there are four exchanges yielding higher 

underpricing in the same time period, thus these should generally experience more IPO-related legal 

liabilities than in the U.S. according to the theory, which is questionable at best75, but the sample size on 

these exchanges except for Poland are relatively small and a potential source of error. Using the observation 

above it seems reasonable to think of the theory as justifiable, but it may as well be pure coincidence, thus no 

valid conclusions can be made.  

 

4.2.2 Price stabilisation – Are the banks doing God’s work? 

One of the major reasons that the inherent OLS analysis may be challenged is that the first-day returns of the 

IPOs are not normally distributed. One probable cause for this is the greenshoe option, which was explained 

in section 2.2.2. Ruud (1993) suggests that whenever an underwriter actively buys shares in the aftermarket, 

an IPO’s price rarely falls below the offer price. Ruud (1993) thus concludes that the underpricing 

phenomenon is not (necessarily) caused by a deliberate attempt to sell shares at a discount, but rather the 

result of eliminating the left-tailed distribution that occurs as a consequence of price stabilisation. In the 

inherent analysis there are signs that the left-tailed distribution is indeed limited (though not eliminated), and 

additionally, there are signs of greenshoe exercises as well. However, before assessing the indications in the 

analysis, it is important to understand the incentives behind the actions of the underwriter. 

 When a greenshoe option is agreed upon in the IPO, the underwriter sells 115% of the issue, as 

mentioned in section 2.2.2. This is, in part, a manoeuvre that mitigates the risk of not selling the entire issue 

if some investors sign up for the IPO only to withdraw in the last minute (Taylor, 2012). This however puts 

the underwriter in a short position regarding the residual 15% of the offered stock, which the underwriter has 

to cover during the initial aftermarket period. As such, if the price increases relative to the IPO price, the 

underwriter will suffer losses, and vice versa. The greenshoe option, which is essentially a long call option, 

mitigates this risk, as the strike price of this option equals the IPO price, meaning that the option has no 

value at any price lower than the IPO price, after which the value increases with the same numerical slope as 

the value of the short position decreases. Combined, the short position and the long call option create a long 

put option for the underwriter.  

 

                                                        
75 In Denmark, which is one of the countries with higher underpricing than the U.S. according to appendix 6.1, the applicable law on 

the matter “Værdipapirhandelsloven” imposes much stricter rules on liabilities and who can be held accountable (see e.g. 

U.2002.2067H), which can be exemplified by the O.W. Bunker IPO, where the underwriters have not been charged to pay 

compensation, even though the IPO not only performed poorly in the aftermarket, but actually went bankrupt (PFA Pension, 2016).       



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         75 of 129    

The value diagrams of the underwriter’s short position, greenshoe option and the combined put option are 

illustrated in figures 4.5 and 4.6 below. 

 

  

Normally, the long put position would mean that the underwriter should be interested in a deteriorating share 

price, ceteris paribus, as this would result in profits. However, as overpriced IPOs are perceived 

unsuccessful, the underwriter will seek to keep the share price above the IPO price for reputational reasons 

(Taylor, 2012). As such, the short term incentives contradict the long term incentives, as the maximum profit 

an underwriter can earn on a single IPO is earned when the share price decreases to 0 – however, should this 

ever happen it would probably be the last IPO ever issued by that underwriter. Therefore, if the IPO share 

price drops within the first 30 days, the underwriter will acquire shares in the aftermarket. This action will 

decrease the supply of shares, in turn increasing the share price, ceteris paribus, thus allowing the shares to 

trade as close to the offer price as possible.  

If the share price increases, the underwriter will have no direct incentive to stabilise the price other 

than to prevent extreme volatility. However, the short position must be closed out, and this is done without 

risk to the bank, as the greenshoe option is simply exercised. This increases the supply of shares, which in 

turn decreases and stabilises the share price. As such, however improbable the normal distribution of returns 

deems it to be, there should be a number of IPOs in the data set with exactly or close to 0% first-day return, 

IPO
price

0
Strike = 

IPO price

V
a
lu

e

Share price

Underwriter short sale and greenshoe option

Short position Greenshoe option

Figure 4.5. Source: Taylor (2012)

IPO
price

0
Strike = 

IPO price

V
a
lu

e

Share price

Combined position

Combined long put

Figure 4.6. Source: Taylor (2012)



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         76 of 129    

meaning that the amount of observations with abnormal returns close to 0% should also exceed the related 

probability.  

 Figure 4.7 below illustrates the histogram and the normal distribution of the abnormal returns used in 

the analysis as well as a smooth distribution (or Kernel-curve), which illustrates the actual distribution of 

observations. 

 

From figure 4.7, a number of arguments arise. It is apparent that a much larger amount of observations of 

abnormal returns between -5% and 5% is present than what would be predicted using the normal 

distribution. There are exactly 537 (29.4%) observations in this interval, while the prediction using the 

normal distribution would yield only 255 (14.0%) observations. However, it is not only the left-tailed 

distribution that is limited, such as Ruud (1993) suggested; the right-tailed distribution is limited as well, 

suggesting that not only do the underwriters use price stabilisation as a mean of keeping the share price close 

to the IPO price; they also consistently exercise their greenshoe options.  

It is also apparent that there is a heavy skew in the distribution as the right tail exceeds the left tail 

numerically. One obvious reason for this skew is that the underwriter cannot do much more to stabilise an 

increasing share price than exercise the greenshoe option, while a decreasing share price can be stabilised 

much more effectively in the aftermarket as the underwriter is essentially replacing the marginal investor. As 

such, positive outliers far outweigh negative outliers, and this may be the reason that the mean underpricing 

level is 13.10% in the data set, even though the observations are concentrated around a level of 0.83% as 

shown in figure 4.7. 
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Figure 4.7. Source: Own contribution
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Taking a closer look at the data at hand, some odd observations add to the argument that first-day results are 

subject to underwriter aftermarket actions. There are 49 observations of negative first-day returns not 

exceeding -1%, numerically, 113 observations of positive first-day returns not exceeding 1% and 132 

observations of exactly 0% first-day returns. The latter makes up 7.2% of all observations, while the 

probability of just one observation with a 0% first-day return is 0.014%, making it quite difficult to mark the 

frequency down as purely coincidence. 

In conclusion, price stabilisation and greenshoe options have a major influence on the share 

development in the first 30 days – and indeed, on the very first day. This also indicates that the underwriters 

do play an important role in the emergence of underpricing, which is a topic discussed further in section 4.3. 

First, however, it is discussed whether or not the last theory within ‘Institutional explanations’ holds any 

merit. 

 

4.2.3 Tax argument – is underpricing the means of decreasing taxation? 

As briefly introduced in 2.4.4, the Tax argument relates to underpricing being a potential function of tax 

advantages. More specifically, when a country has differences between the taxation rate of personal income 

and capital gains, it creates an incentive to pay management and employees in stock rather than salaries due 

to the tax advantage arising, as increases in the value of the stock is taxed as capital gain. Keeping in mind 

that management on average owns 66% of the issuing company prior to the IPO (Ljungqvist A. , 2007), as 

mentioned in section 4.1.4, the tax advantage can reach quite a large amount. In the context of an IPO, the 

offer price is deemed the ‘fair market price’ to which capital gains are calculated, and so managers prefer the 

offer price to be as low as possible, thus inducing underpricing (Ljungqvist A. , 2007), after which 

management and employees can sell their shares at high prices in the aftermarket. The issuing company does 

not actually lose any money during this manoeuvre, as the money left on the table are equalised by the 

savings made on wages.  

The empirical groundwork for the theory was developed by Rydqvist (1997) who examined the 

Swedish IPO market and noticed that before 1990, personal income was taxed much heavier than capital 

gains. He found that in the period before 1990, the average underpricing was 41% (1980-1989) and 

afterwards it was merely 8% (1990-1994).  

 Rydqvist (1997) built his argument around a significant change in tax rates, but this comparison 

methodology can easily be applied to compare different nations as well. Rydqvist (1997) used the difference 

between the two tax rates at different times in history to argue that when the tax rate discrepancy is greater76, 

underpricing should be higher, simply because of the potential tax advantage. The methodology has been 

applied to assess if such a trend is present in the inherent data set. Only countries with more than 20 IPOs in 

                                                        
76 The employment income tax in Sweden was 88%-72% from 1980-1989, it was 65% in 1990 and 50% in 1991 going forward, 

whereas the the ’long-term capital gains tax’ was 35%-29% from 1980-1989 with a 60% tax exemption, 32% in 1990 with a 50% tax 

exemption and 30% flat from 1991 going forward (Rydqvist, 1997).    
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the time period are included. Figure 4.8 below illustrates the regression of underpricing against these 

nations’ tax rate discrepancies77. 

 

Figure 4.8 illustrates no apparent relationship between differences in taxation and the level of underpricing. 

This is emphasised in table 4.3 below. 

 

As the parameter estimate for the effect of taxation differences is insignificant, the theory cannot be 

confirmed. Thus, the Tax argument does not hold any merit in this data set. It should be noted that the test 

may be subject to errors in terms of tax calculations, as tax rates are not necessarily absolute in all 

jurisdictions. Furthermore, it should be noted that the theory ideally should be applied to IPO’d companies 

with uniform ownership regarding tax rates, which proved unobtainable given the size of the data. Despite 

these potential errors, the result seems so insignificant that the interpretation rests and the conclusion remains 

unchanged – that differences in tax rates are unable to explain the level of IPO.  

 

 
 
 

                                                        
77 A complete overview of the included countries tax rates and their level of underpricing is illustrated in appendix 19. 
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The effect of taxation differences

Summary of Fit

RSquare 0.040498

RSquare Adj -0.01281

Root Mean Square Error 0.04408

Mean of Response 0.080086

Observations (or Sum Wgts) 20

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-ratio p-value

Intercept 0.0656873 0.019237 3.41 - 0.0031

Taxation difference 0.0788229 0.090433 0.87 0.76 0.3949

Table 4.3. Source: Own contribution
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4.2.4 Preliminary conclusion 

Even though the institutional explanations were not explicitly tested, they proved to be of relevant nature as 

expected – and some concluding remarks seem to be appropriate.  

 The legal liabilities and lawsuit avoidance sub-category implied that the strict legislations in the U.S. 

could explain why U.S. IPOs are more underpriced than the 5% median of chosen peers illustrated in 

appendix 6. However, as mentioned in section 4.2.1, any reliable conclusion is dependent on substantial 

litigation information that proved unobtainable given the size of the sample data, thus this sub-category can 

not reliably be accepted nor rejected.  

 The assessment of the price stabilisation sub-category yielded the conclusion that underwriters and 

their use of greenshoe options have significant influence regarding the emergence of underpricing. This was 

concluded on the basis of a comparison of the model’s normal distribution of the observed abnormal returns 

and the actual distribution (figure 4.7). 

 Finally, the sub-category of the Tax argument was discussed. This yielded little support for 

Rydqvist’s (1997) theory, as no apparent correlation between tax rate differences and underpricing was 

found.  

 

The interpretations made above complete the assessments of the four existing schools of thought, several of 

their sub-categories and some of the sub-categories’ more acknowledged theories – both testable and 

untestable. At this point, one final assessment is deemed necessary in order to fully in order to provide the 

most adequate conclusion to the overall problem statement mentioned in section 1.1. This assessment relates 

to the internal mechanisms of the IPO process and the incentives of each of the IPO participants, as a 

discussion of these elements could prove valuable to the understanding of how and why underpricing occurs. 

 

4.3 The effect of underwriter incentives 

Having fully explored the chosen theories and having contributed with new empirical analyses and a couple 

of new theories and interpretations some interesting conclusions have emerged. However, as has been 

acknowledged throughout this thesis and as discussed in depth in section 2.3.2, underpricing is not just a 

matter of abnormal returns based on market movements and IPO timing; the underwriters directly impose 

some of the underpricing effect by the inclusion of an IPO discount and so, it is highly relevant to examine 

the underwriters’ direct effect on the emergence of underpricing as a whole. This examination will be split in 

three focused questions. First, whether the IPO method has any significant effect on the underpricing level 

and if so, why the bookbuilding method is so extremely popular. Second, if there is any correlation between 

underpricing and the chosen underwriter syndicate and their payment. Finally, how underwriters battle for 

the IPO mandate and how the mandated underwriters act subsequently. 
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4.3.1 The IPO method – is bookbuilding really the best alternative? 

As explained in section 2.1.1, it is prevalent for American IPOs to be executed using the bookbuilding 

method, while fixed price IPOs are obsolete and (dirty) Dutch auction IPOs are scarce in numbers. However, 

when considering the structures of the different methods, it is questionable whether the issuer is better off 

using a bookbuilding method, as fixed price and (dirty) Dutch auction could lead to less underpricing, and 

therefore less money left on the table. Using a fixed price mechanism would allow the issuers to have more 

control regarding the offered price as they could simply compare the valuations in the underwriters’ pitches 

and mandate the one who offers at the perceived ‘fair’ price. Using a Dutch auction, even if it is a dirty one, 

significantly limits the underwriters pricing power as the price is basically discovered through investor bids 

as explained in section 2.1.1 and assumedly, the issuers have an opinion regarding how much the underwriter 

is allowed to lower the price subsequently. 

 The inherent data set includes IPOs conducted through bookbuilding as well as through auction 

methods. However, only 16 of the 1,827 IPOs were conducted using an auction method, which is very much 

in line with the findings of Sherman et al. (2010). As such it is doubtful whether the effect of using an 

auction method instead of bookbuilding is actually observable in the data set. Nonetheless, regressing 

underpricing against a dummy variable, which has the value 0 for bookbuilding IPOs and the value 1 for 

auction IPOs, yields the results illustrated in table 4.4 below. 

 

Despite the heavy overweight in bookbuilding observations the analysis yields a useful answer. As argued, 

auction IPOs should have lower underpricing, intuitively, and this is certainly the case within the data set. 

Significant at a 90% level, the parameter estimate of -10.49 clearly expresses a negative relation between 

underpricing and the use of auctions. By interpretation of the intercept, the average bookbuilding IPO in the 

data set has an abnormal first-day return of 13.19%, while the average auction IPO has an average of 2.70% 

in abnormal first-day returns.  

 Of the 16 auction IPOs in the data set, 13 were conducted as OpenIPOs, which was explained in 

section 2.1.1, with WR Hambrecht + Co as underwriter, while the remaining three observations, the IPOs of 

Netsuite, Google and Rackspace, were all executed using major investment banks. Curiously, these three 

Effect of chosen IPO method

Summary of Fit

RSquare 0.001562

RSquare Adj 0.001015

Root Mean Square Error 24.72538

Mean of Response 13.09851

Observations (or Sum Wgts) 1,827

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-ratio p-value

Intercept 13.190392 0.581010 22.70 - <.0001

Auction -10.491430 6.208592 -1.69 2.86 0.0912

Table 4.4. Source: Own contribution



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         81 of 129    

IPOs make out the most extreme observations of the 16 auction IPOs in question, as Netsuite78 and Google79 

are the most underpriced of all auction IPOs, while Rackspace80 was the most overpriced.  

 Clearly, the issuer leaves less money on the table when issuing through an auction IPO, which leads 

to the question as to why the majority of all IPOs are then conducted using bookbuilding. 

 Somewhere along the way, the issuers and the underwriters must have some incentive to offer the 

stock using bookbuilding. A qualified guess could be that underwriters simply earn larger gross spreads on 

bookbuilding IPOs as this process is more complicated and requires more work. As such, the underwriters 

could prefer bookbuilding IPOs, as these would secure occupation and payment for longer time periods and 

therefore less risk of losses due to idle time. Looking at the data set at hand, the average gross spread in 

bookbuilding IPOs is 6.66%, while the average gross spread in auction IPOs is 5.81%. This difference is 

simply deemed too small to be the reason, as price competition would surely drive all underwriters toward 

performing auction IPOs. 

 Instead, the incentive may be connected to the investor base that the underwriter can attract using the 

bookbuilding method. When recalling the argument in section 2.1.1 that underwriters have more influence 

on pricing and allocation of shares in bookbuilding IPOs, it is obvious that institutional investors find that 

they have a better chance of positioning themselves well using this method rather than an auction. The 

seemingly triumphant argument is that institutional investors are more comfortable participating in 

bookbuilding IPOs; they enjoy a larger probability of underpricing returns, and they enjoy a larger 

allocation, as they have to offer a relatively high price per share in order to get any allocation in an auction81. 

In bookbuilding IPOs, institutional investors are often allocated a minimum of 85% of the offered stock, 

while the retail investors are allocated the rest. As the investment banks have to tend to their relationships 

with institutional investors, and as the institutional investors refrain from Dutch auction IPOs, the 

underwriters have an obvious incentive to conduct all IPOs through bookbuilding. This leaves the issuer with 

little choice, and therefore the bookbuilding method is prevalent, even if it is costly for the issuer.  

 In conclusion, underwriters have incentive to choose bookbuilding as the preferred method, as this 

method gives them more influence regarding underpricing and allocation of shares, which in turn pleases the 

institutional investors. However, while the underwriters have been treated as one uniform group of banks so 

far, it may be reasonable to examine whether the choice of underwriter – and the payment of these 

underwriters – has an effect as well. 

 

                                                        
78 Netsuite Inc. is an American company that provides enterprise-class network storage services and which was listed on NYSE the 

6th of April 2008 (Dealogic LLC, 2016). 
79 Google Inc. is an American company that provides internet-related services and products and which was on Nasdaq the 14th of 

February 2005 (Dealogic LLC, 2016). 
80 Rackspace Holding Inc. is an American company that provides web-based IT systems, hosting services and computing as a service 

and which was listed NYSE on the 3rd of February 2009 (Dealogic LLC, 2016). 
81 This argument has been formulated on the basis of consultations with an experienced corporate finance professional from Danske 

Bank Corporate Finance. 
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4.3.2 The underwriter syndicate – An oligopolistic market? 

Having discovered that the bookbuilding method is by far the most prevalent method and that it is practically 

enforced by the underwriters due to pressure from institutional investors, it is reasonable to examine whether 

the choice of underwriter matters, and indeed whether the number of underwriters in the syndicate, such as 

illustrated in figure 2.1, matters and finally, whether the gross spread changes the level of underpricing.  

 There are a number of reasons why the involvement of a ‘top underwriter’ may matter. Typically, 

when an IPO process is commenced, a local investment bank is involved in the underwriter syndicate as 

either underwriter or lead underwriter, as this gives an extensive outreach to local investors. However, when 

looking at the IPO landscape in the recent decades, a few major global banks seem to dominate the IPO 

market (Brealey et al., 2014). The incentive to mandate such a major investment bank or ‘top underwriter’ 

may differ considering the exchange on which the stock is offered.  

 In smaller countries, the local investor base may not be large enough to support the bookbuilding or 

the demanded spread of the stock, and therefore a global reach is needed. As local banks may not have the 

same outreach as an international bank, the latter is a necessity in the underwriter syndicate. In addition, 

involving a reputable global investment bank may add to the excitement and investor enticement regarding 

the given IPO. For instance, this is the case in the Danish market, where all major IPOs since 2010 have 

involved both local and international banks82. This is indeed a trend in all of Europe, where 80-90% of all 

IPOs involve local underwriters and in increasing proportions also foreign underwriters (Abrahamson et al., 

2011). 

 In the U.S., where most global banks also have a local presence, the incentive is slightly different. 

Involving a bank with a reputable name still serves the same purpose, but in addition there may be a desire to 

hire underwriters with influential and bullish analyst coverage following the IPO. The issuers are more 

concerned about hiring a reputable bank with influential analyst coverage than they are about avoiding 

banks, which consistently underprice IPOs. The banks keep up their influence by treating their relationships 

to the large institutional investors through underpricing. This is called the ‘analyst lust hypothesis’ 

(Loughran & Ritter, 2004), and it suggests that the more influence and market power that an underwriter has, 

the more underpricing there will be in IPOs where this underwriter is involved83. 

 Regarding the number of underwriters, it seems reasonable to involve more underwriters as it 

reduces placement risk while increasing the production of information and simultaneously increasing the 

competition between the underwriters, hopefully leading to a ‘fair’ valuation. The involvement of multiple 

underwriters has previously been shown to have a slightly negative correlation with underpricing, although 

the effect was close to non-existent (Abrahamson et al., 2011). 

                                                        
82 Chr. Hansen Holding (2010 – Credit Suisse, JP Morgan, Danske Bank, Morgan Stanley, SEB), Pandora (2010 – Goldman Sachs, 

JP Morgan, Morgan Stanley, Nordea), Zealand Pharma (2010 – Danske Bank, Jefferies), Matas (2013 – Morgan Stanley, Nordea), 

ISS (Nordea, Goldman Sachs, UBS, Barclays, Morgan Stanley), OW Bunker (Carnegie, Morgan Stanley, Nordea), NNIT (Danske 

Bank, Morgan Stanley) and Scandinavian Tobacco Group (JP Morgan, Deutsche Bank, Nordea) (Dealogic, 2016). 
83 This is a direct contradiction to the idea that large underwriters secure ’fair’ pricing, thereby limiting underpricing, such as 

suggested in section 3.3.1. 
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Lastly, the gross spread is included as it may have some effect on the incentives of the underwriter(s). 

Although the ‘7% solution’, as described in section 2.2.1, is represented heavily in the data set, some 

deviation is apparent. As explained in section 2.2.1, the gross spread generally decreases with increases in 

the IPO size (Ritter J. R., 2015), and vice versa. Intuitively, a large gross spread should incentivise the 

underwriters to choose a high price per share (i.e. low underpricing), as this would increase the absolute fee 

income, ceteris paribus. 

 For this analysis, the global top ten managing underwriters based on total issue values are chosen as 

being top underwriters. This top ten consists of JP Morgan, Deutsche Bank, Barclays Capital, Bank of 

America Merrill Lynch, Citi, Morgan Stanley, Goldman Sachs, Credit Suisse, UBS and BNP Paribas in that 

order (Brealey et al., 2014). Incredibly, these ten banks are involved in 1,377 of the 1,827 IPOs in the data 

set (75.4%). Of the ten banks, Bank of America Merill Lynch is involved in most IPOs as it is involved in 

449 IPOs (24.6%)84. In order to capture the presence of top underwriters in an IPO, a dummy variable is 

constructed, which has the value 1 if the IPO involves any or several of these underwriters. The variables for 

the number of underwriters involved and the gross spread that the underwriters are compensated with are 

simple continuous variables. Table 4.5 below shows the results of the analysis.  

 

From table 4.5, it is obvious that involving a top underwriter increases the level of underpricing. As 

expected, the parameter estimate is positive and it is statistically significant at 99%. Thus, involving one of 

the top ten underwriting banks increases underpricing, as suggested by Loughran & Ritter (2004). However, 

the number of underwriters involved in the IPO seems to have no effect in the inherent data set, as the 

parameter estimate is insignificant. As this parameter estimate was not expected to have any dramatic effect, 

this insignificance is not surprising. However, the parameter estimate of the gross spread variable does 

contain a surprising element. Significant at a 99% significance level, the gross spread variable is positively 

correlated with underpricing, meaning that a higher gross spread leads to higher underpricing, ceteris 

                                                        
84 Bank of America acquired Merrill Lynch in 2008 in an all-stock deal worth USD 50bn, thus this figure is their combined position 

throughout the observed period (CNBC, 2008). 

Analysis of underwriter effects

Summary of Fit

RSquare 0.023088

RSquare Adj 0.021480

Root Mean Square Error 24.47081

Mean of Response 13.09851

Observations (or Sum Wgts) 1,827

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept -19.161970 5.851041 -3.27 - 0.0011

Top underw riter 6.485810 1.408179 4.61 21.21 <.0001

Number of underw riters 0.489779 0.415045 1.18 1.39 0.2381

Gross spread 3.941726 0.773862 5.09 25.94 <.0001

Table 4.5. Source: Own contribution



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         84 of 129    

paribus. As previously argued, the sign was expected to be negative, as underwriters should have less 

incentive to underprice the stock, when the gross spread is large.  

 It is difficult to offer any finite explanations to this occurrence, but two arguments can be brought 

forward: that underpricing and gross spread are simultaneously correlated because of a third factor, or that 

gross spread is dependent on the level of underpricing and not the other way around.  

 Regarding the first argument, it has previously been argued that underpricing is a result of the 

investors’ reactions to perceived risk, such as suggested in the Winner’s curse and the Investor sentiment 

theories. Perceivably, risky IPOs may have a high placement risk too, which is unsatisfying for the 

underwriters, as they risk spending time and resources in vain. As such, when a risky IPO is performed, the 

investors will demand high underpricing, while the underwriters will demand a high gross spread, 

simultaneously. This implies that both underpricing and gross spreads are affected by perceived risk and not 

by each other. 

 Regarding the second argument, it may be that underwriters perceive underpricing as a given figure 

when engaging in the IPO, as they focus on the IPO discount phenomenon instead, as explained in section 

2.3.2. This means that the IPO discount is already integrated in the valuation of the issuing company, when 

the underwriters present their IPO pitch. A substantial IPO discount leads to a smaller absolute fee for the 

underwriter (as the fee is relative to the offering price), and thus the underwriter will offset this loss in 

absolute figures by increasing the demanded gross spread. 

 In conclusion, involving a top underwriter may prove beneficial to the issuer in the short run due to 

more attention towards the IPO and in the long run as well, as influential and bullish analyst coverage aids 

the stock’s trading levels going forward. As top underwriters are necessary in providing this benefit, they are 

allowed to underprice the stock in order to please the involved investors. However, the size of the 

underwriter syndicate seems to have no effect. 

 The size of the underwriters’ gross spread is positively correlated with underpricing, which may be 

explained by underwriters’ and investors’ simultaneous fee responses, or by underwriters’ response to the 

perceived IPO discount in terms of demanded fee. 

 A logical next (and final) step in assessing underwriters’ direct effect on the emergence of 

underpricing as a whole is to examine the actions of the underwriter throughout the IPO process in order to 

clarify, how the final offering price is discovered. 
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4.3.3 IPO pricing – is underpricing a result of revealed information or expected by default? 

One final potential factor that may influence underpricing is related to the exchange of information during 

the IPO process. It has been proven throughout this thesis that abnormal returns are indeed present in the 

world of IPOs, and that this deviation from the efficient market hypothesis may be caused by a range of 

factors already accounted for. However, as underpricing is apparently also affected by the choice of 

underwriter syndicate and method, it begs the question if underpricing is really caused by informational gaps 

between the involved parties, or if it is a matter of institutional investors expecting underpricing in IPOs by 

default.  

  In section 2.1.1, the IPO process was described, but some of the more practical mechanisms were 

only mentioned in brief. One of these mechanisms is how the lead underwriter and the remainder of the 

underwriter syndicate are actually chosen.  

When a company’s existing owners decide that they want to initiate an IPO, they invite a number of 

investment banks to present a pitch for them or any chosen ‘IPO adviser’ 85 . The pitch includes the 

investment bank’s perception of the company including a valuation and an indication of what the offer price 

should be. Of course, this price only reflects publicly available information and whatever knowledge and 

expertise the investment bank possesses. How the different investment banks value the company is an 

integral part of this pitch, as the company’s owners ought to seek the highest price possible and therefore 

may favour the banks that value the company the most aggressively. This does not necessarily mean that the 

investment banks will pitch the company any price in order to get the mandate, as the risk of not being able 

to allocate all of the offered stock increases with the price, ceteris paribus, which can be a major risk to the 

underwriter as explained in section 2.1.1. 

Once an underwriter syndicate has been elected, it gains inside access to company information 

undisclosed to the public, which could potentially adjust the perceived fair price either upwards or 

downwards. An interesting question arises when considering these mechanisms – do the underwriters 

actually pitch higher prices than the company can bear? 

Providing a general answer to this question would require information on initial pitch valuations 

compared to the offer price for a vast number of IPOs, and as these pitches are of course strictly confidential, 

only very few are disclosed. However, it has been possible to obtain relevant information from a recent 

Danish IPO86. It should be noted that the European IPO process differs slightly from the American IPO 

process, in that European companies announce an ‘intention to float’ (‘ITF’) about two weeks before 

building the book. In this period, the institutional investors involve themselves in the process and exchange 

information with the company and its underwriters without ever placing orders. Only when the final 

prospectus is released with a final indicative price range, the institutional investors reveal their bids.  

                                                        
85 An IPO adviser’s typical involvement is to plan and manage the workflow and decision-making throughout the process so as to 

maximise the transparency, control and effectiveness of the process (FIH Partners, 2016) – An IPO advisory’s payment is fixed. 
86 Information from the previously applied IPO case (section 4.1.2) - sensitive information has been modified. 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         86 of 129    

The development of the price range for said IPO through the whole process from pitch to pricing is 

illustrated below in figure 4.9. 

 

Figure 4.9 illustrates the chosen underwriters’ valuations of the company at different times, starting from 

their initial pitch price range and ending at the syndicate’s final offer price. The figure initially draws a 

picture of investment banks pitching emphatically high prices and then gradually adjusting the price 

downwards as the ITF date approaches, after which the institutional investors are involved. It is further 

indicated by figure 4.9 that the price range is not revised at any time after the release of the ITF or the 

prospectus, meaning that the price range found at this time is probably closer to the ‘fair’ value than the price 

range initially pitched by the underwriters. 

 This further stresses the question, if underwriters initially pitch too high prices. Figure 4.10 below 

illustrates the pitched price ranges from the three chosen underwriters of the given IPO. 

 

Curiously, the chosen underwriters all pitch price ranges, which have lower bounds above the eventual IPO 

price. Evidently, the lowest pitched enterprise value bound was DKK 189 million above the implicit 

enterprise value at the IPO. In addition, it can be seen from figure 4.10 that the average pitched enterprise 

value was DKK 1,559 million above the implicit enterprise value at the IPO. 

+189

+1,441
+1,605

+1,190
+917 +1,000

+2,950

-154
-14

-370
-643 -700

0 79 101 129 135 149 161

Pitch ITF Prospectus IPO

U
p

p
e

r/
lo

w
e
r 

E
V

 v
a
lu

a
ti

o
n

(D
K

K
m

 f
ro

m
 E

V
 a

t 
o

ff
e
r 

p
ri

c
e
)

Days from pitch

Price interval during the IPO process

Figure 4.9. Source: FIH Partners (sensitive material undisclosed)
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Intuitively, it seems meaningful that the investment banks would have an incentive to pitch high prices in 

order to get a mandate and then gradually lower the expectations and the price due to the risk of not covering 

the whole book and in turn risk having the IPO be considered unsuccessful. In conjunction with this action, 

the underwriters may impose an IPO discount by default in order to secure that the whole book can be 

offloaded. An alternative perception could be that they simply realise that the company is not as well 

performing or that it does not have the same future prospects as originally assumed, once they obtain the 

insider information. This should not lead to underpricing, as the price range would simply move toward the 

fair price.  

Using the data set obtained from this specific IPO, it may be emphasised that an IPO discount is 

indeed imposed by default. As already explained, the underwriter syndicate talks to a vast number of 

potential institutional investors who may have very different perceptions of the company and who may have 

access to industry knowledge beyond that of the underwriters. In this specific IPO, 231 institutions87 were 

asked to comment on the company both in terms of their genuine interest and in terms of initial valuation. A 

substantial number of these investors explicitly replied that they would require an IPO discount in order to 

participate88. Figure 4.11 illustrates the emphasis of this response89. 

 

Figure 4.11 illustrates that of the 231 institutional investors responding to the survey, 11.69% explicitly 

mention that they want an IPO discount, while the remaining 88.31% do not express any thoughts toward it. 

Based solely on this case, there is a strong indication that the institutional investors do indeed have the power 

to explicitly require IPO discounts, meaning that underwriters may, to some degree, underprice IPOs by 

default by imposing such discounts. 

                                                        
87 Each institution was asked between one and eight times counting 501 conversations with various investors at each institution at 

different times – there were no specific questions as to whether or not investors demand any discount, hence they mentioned this 

independently. 
88 This further emphasises the point made in section 2.3.2 that there is a difference between the meanings of IPO discount and 

underpricing, as the latter is not mentioned once in any investor response. 
89 Appendix 20 includes an overview of investor feedback on IPO discounts – sensitive information is either not disclosed or 

modified.   
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Figure 4.11. Source: FIH Partners (sensitive material undisclosed)
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In conclusion, there is some indication that underwriters pitch high prices in order to win IPO mandates, only 

to subsequently lower the price ranges. While it is highly likely that the decrease is subject to the revelation 

of unfavourable company information in some cases, it is out of the question that IPO discounts are indeed a 

cause, as a substantial number of investors in the data set have the audacity to explicitly require such a 

discount in order to support the IPO, and as this request is seemingly granted by the underwriters. 

 

4.3.4 Preliminary conclusions 

By mixing publicly available IPO data with confidential material from a recent Danish IPO, some quite 

useful conclusions can be drawn regarding underwriter incentives and the effect of these on underpricing. 

First, it is obvious that the bookbuilding method is preferred to any other IPO method and that this particular 

method increases underpricing significantly. The reason behind the continued use of the method is with all 

probability that the institutional investors are simply more comfortable with bookbuilding than with auctions, 

as they evidently have more influence on the process.  

 Secondly, it was proved that using a ‘top underwriter’ increases underpricing – perhaps because of 

the analyst lust (Loughran & Ritter, 2004) shown by the issuers. The fees paid to these underwriters, or more 

specifically the gross spread, seem to be positively correlated with underpricing as well, but this relation may 

well be caused by the circumstance that both underpricing and gross spread are increased with the perceived 

risk of the IPO. 

 When taking a closer look at the underwriters’ work during the IPO process, it is clear that the IPO 

discount term is indeed existent, and that it is downright expected by default, to some degree. In the 

particular IPO case applied for this examination, it was apparent that the chosen underwriters had all pitched 

excessively high share price ranges, only to lower the range subsequently. However, without data from 

numerous IPOs, it is impossible to conclude whether this is a general trend or just happenstance, e.g. because 

of revelation of unfavourable information, but it certainly fuels the discussion regarding the trade-off of 

different incentives in IPO pricing.  

Having conducted a number of analyses regarding underpricing and the incentives behind it, the 

discussion continues, as it is now possible to offer some final thoughts on the trade-off of the opposing 

incentives between the three IPO parties. 

 

4.3.4.1 The incentive trade-off in IPOs 

Within all the theories explained in section 2 and discussed throughout sections 3 and 4, a range of opposing 

incentives have been brought up and applied in the pursuit of finding a meaning behind the underpricing 

phenomenon. Although the list of incentives is extensive, it is not depletive, and therefore no promise is 

made as to find some ‘optimal’ trade-off that works for all parties involved - regardless of the characteristics 

of the IPO. As such, it must be repeated that every company performing an IPO is unique, and in turn, the 

IPO is unique as well. 
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Even though every IPO is unique, existing owners should intuitively have an incentive to maximise their 

profits in general and therefore seek to maximise the share price until supply and demand are in equilibrium, 

ceteris paribus. However, as illustrated in figure 2.2, the motivation behind going public may vary a great 

deal in different IPO scenarios. Motivations such as allowing early investors to cash out or filling up a 

depleted equity should entice the owners to maximise the proceeds from the IPO, whereas motivations 

relating to establishing a market value or enhancing reputation for the company should not create the same 

profit maximisation incentive, as the company could actually be better of by underpricing the offering in 

order to cash in either by aftermarket sales or SEOs, as suggested in the Signalling theory (Ibbotson, 1975). 

In addition, by lowering the price, the offering allows for a larger spread, thus providing it with the potential 

of serving as a takeover defence, as was suggested in section 4.1.4. With this in mind, it makes sense to 

separate the incentives into short-term incentives related to profit maximisation and long-term incentives, 

which are somewhat more strategic, the latter of which may justify underpricing. As such, while the overall 

incentive for the issuers must be to rake in the largest amount of proceeds possible, ceteris paribus, a vast 

number of factors presented in this thesis could offset this incentive, and it is highly likely that this is why 

issuers willingly leave money on the table. 

Regarding the underwriter’s incentives, it is equally sensible to separate incentives into short-term 

and long-term, respectively. In the short-term, the underwriters actually have two reasons to maximise the 

share price, regardless of their employer’s (the issuer) incentive. Firstly, the underwriter’s fee income is 

based on a relative gross spread (often 7% in the U.S.), and as argued in section 4.3.2, maximisation of the 

share price leads to a larger absolute gross spread and therefore a larger fee. The same short-term income 

incentive could be applied in relation to the utilisation of the greenshoe options. Section 4.2.2 and figures 4.5 

and 4.6 explained that when a greenshoe option is incorporated in the underwriter contract, the short-term 

income for the bank increases when the share price decreases in the first 30 days of trading, as the 

underwriter is able to cover its short position in the stock at a lower share price than the price they initially 

sold shares at. This implies that in the short run, the underwriters ought to maximise the share price at the 

IPO. However, in the event that greenshoe options are not included, underpricing the stock may serve to 

mitigate the underwriter’s holding risk in firm commitment underwritings, as it ensures that the underwriter 

can sell all of the stock when giving out an IPO discount. 

In the long-term, the incentives for limiting underpricing – or even overpricing the shares – are 

heavily offset by the incentives to increase underpricing; the underwriters are better off when pleasing the 

investors. First of all, an IPO with a decent abnormal first-day return is perceived as being successful by the 

public, which adds to the underwriter’s overall reputation as a competent adviser. Second of all, when 

pleasing the early involved institutional investors with large allocations of underpriced stock, the incentives 

behind truth-telling and revelation of positive information are reinforced, thus increasing the share price and 

in turn the fee income. In addition, the underwriter may improve its investor relationships, which in turn 
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makes it easier to offload large IPO stakes in the future, which makes the given underwriter an obvious 

candidate for future IPO mandates, securing a continuous workflow. 

The investors have merely one incentive, which is to maximise their returns. As such, underpricing 

is always preferred, regardless of the situation, but as the financial markets improve or deteriorate, the 

investors’ required rates of return may be volatile, in turn changing the require underpricing level. In 

addition, in order to continuously be allowed to participate in profitable IPOs, it just may be that the 

institutional investors have to invest in a ‘lemon’ once in a while.  

In conclusion, while the investors always prefer underpriced IPOs, there are opposing incentives for 

the issuers and the underwriters; in the short-term, limiting underpricing may be preferable, but in the long-

term both parties may be better off with an underpriced offering, and while the eventual level of underpricing 

is decided by the marginal investor in the aftermarket, it seems that underwriters and the institutional 

investors focus more on the fragment that is the IPO discount.  

 Due to the fact that the company behind every IPO is unique, it is impossible to suggest any 

‘optimal’ level of underpricing or incentive trade-off, but it is possible to offer the suggestion that the level 

of underpricing should be relative to the motivation and the process behind any new issue as well as the 

timing of any given IPO. In theory, pricing an IPO is no more difficult than matching supply and demand, 

but as is apparent throughout this thesis, theory is not enough to explain, let alone dictate the world of IPOs. 
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Section 5: Conclusion and perspective 

5.1 Conclusion to the problem statement 

In this thesis, the theme has been to examine the IPO underpricing phenomenon within a focused scope; to 

investigate which factors that most adequately determine it and if any related incentive trade-off exists 

between the parties involved in the IPO process. This thesis partially contributes to the literary universe by 

using a unique and properly modified data set of 1,827 IPOs issued on American stock exchanges from 

January 2002 through February 2015. The majority of applied theories and hypotheses are tested using an 

OLS regression model, whereas various other theories have been tested using a variety of different 

approaches, as these were deemed incompatible with the OLS. 

 The thesis has been focused around a specific problem statement with three related issues, which are 

all addressed throughout. The first issue relates to the mere existence of underpricing in the chosen data set. 

In this thesis, an average 13.10% of underpricing was initially documented at a statistically significant level 

using the inherent data set. The standard deviation for said underpricing was found to be 24.74%, yielding a 

70.18% probability of earning a supernormal return when allocated shares indiscriminately in a random IPO, 

thus confirming the presence of underpricing in the data set. 

 The second issue was to examine the observed underpricing through existing academic theories on 

the matter. The primary analysis was conducted using an OLS regression of compatible theory proxies.  

 The Winner’s curse theory was tested using the natural logarithm of market capitalisation as an ex 

ante uncertainty proxy, and as expected it was concluded that the theory has no merit as to explain 

underpricing in modern times due to the emergence of the bookbuilding method, which partially eliminates 

the asymmetric information. An alternative interpretation was subsequently offered; instead of focusing on 

the size of the company, investors tend to focus on the size of the book. However, no significant indication 

could approve this theory either. 

 The Partial adjustment theory was tested using dummy variables for upward and downward price 

revisions and a continuous variable for the general market price-to-book multiple. The test of the dummy 

variables proved significant, thus emphasising that an upward price revision yields greater underpricing, 

whereas a downward price revision results in lower underpricing. Furthermore, the high significance of the 

P/B-variable suggests that when the markets enjoy a relatively high valuation, underpricing tends to increase 

and vice versa, consequently indicating that price revisions are the results of not only revelation of investors’ 

private information, but also the inclusion of public information not already reflected in the price. In 

addition, an original theory concerning the discrimination of allocation was formalised. This theory states 

that underpricing is not only a matter of rewarding early-involved investors, but also a matter of the marginal 

investor’s reaction to the share allocation structure.  

 The “Hot issue” markets theory was tested using the number of IPOs in the six-month period prior to 

any given IPO. This proxy proved insignificant, but was subject to a number of potential errors, mainly due 

to data elimination and arbitrary choice of period length. However, it was ultimately concluded that the 
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theory seems obsolete, as the increasingly globalised world allows investors to invest in several markets. 

Another Investor sentiment theory was tested using changes in the State Street Investor Confidence Index as 

a proxy. The theory states that institutional investors try to exploit changes in investor sentiment by 

acquiring large stakes in an IPO and selling them in the aftermarket. A significant, positive parameter 

estimate indicated, that this is indeed the case, and that the institutional investors require underpricing as a 

compensation for the large holding risk they assume in relatively positive periods, as this positive mood 

could potentially change overnight. 

The Retained control theory was tested using the float rate as a proxy, which proved significant and 

negatively correlated with underpricing. This indicates that investors do indeed require a discount when the 

float rate is low, as it decreases the possibility of gaining control using the open market. However, the 

negative correlation could also be explained by the signalling theory, which states that the existing investors 

float only a small stake in the IPO at a highly underpriced level, only to sell their stakes in a seasoned equity 

offering or through the aftermarket at higher prices. 

Three theories related to the school of institutional explanations were tested using a number of 

alternative approaches. The results of these tests yielded little support for the Legal liabilities theory and the 

Tax argument theory, whereas the Price stabilisation theory was concluded to have a significant influence 

regarding the emergence of underpricing, as the underwriters play an active role in the aftermarket. 

Lastly, a number of different underwriter related theories were tested using both public and private 

information. From these tests, it was concluded that the issues priced using the bookbuilding method were 

considerably more underpriced than those priced using auctions. However, bookbuilding remains the 

preferred alternative because of investor comfort. It was further established that the use of one of the global 

top ten underwriters increases underpricing, arguably due to the analyst lust. Finally, it was stipulated that 

underwriters may initially pitch too high prices then gradually adjusting them downwards to reflect any IPO 

discount required by investors, but this was however not completely substantiated due to a lack of data 

material. 

The third issue was related to the trade-off between the incentives of the different contributors to 

underpricing: the investors, the issuers and the underwriters. It was concluded that while the investors always 

prefer underpriced IPOs, there are opposing incentives for the issuers and the underwriters; in the short-term, 

limiting underpricing may be preferable, but in the long-term both parties may be better off with an 

underpriced offering, and while the eventual level of underpricing is decided by the marginal investor in the 

aftermarket, it was concluded that underwriters and the institutional investors focus more on the fragment 

that is the IPO discount. It was additionally established that because of the uniqueness of every single IPO, it 

would be naïve to consider any given trade-off as being “optimal”, but it was however concluded that the 

level of underpricing should reflect the motivation, the timing and the process behind any given issue.         
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5.2 Perspective 

With a theoretical and practical landscape as large the one concerning IPOs, it is impossible to examine and 

assess every facet of the phenomenon – especially within the boundaries of the formal limitations of this 

thesis. In addition, there are a number of practical factors with unquestionable significant effects on 

underpricing, but which are undisclosed to the public and therefore not examinable. 

 As such, a number of delimitations and omissions have been inevitable in this thesis. However, this 

does not mean that they have been completely ignored, which is why they are briefly commented upon in the 

inherent section in order to provide perspective on the conducted analyses and drawn conclusions. The 

reflections that have been made during the inception of the thesis, theoretical as well as practical, are 

presented below. 

 In section 2.2, the motivations behind going public were introduced along with a description of 

primary and secondary equity offerings, i.e. issuance of new shares and sale of existing shares, respectively. 

The motivation behind the IPO and the equity category of it may have a significant effect on the 

underpricing of the offered stock for several reasons, as argued in section 4.3.4.1. As such, it would be 

highly relevant to analyse three related factors; the seller type may matter as some existing investors may be 

more prone to profit maximisation than others (for example, it is rare that existing private equity investors 

sell their entire stake in the given company during its IPO – instead they exit through stage sales or SEOs, 

thus enticing signalling); it may matter, whether the offering is of primary or secondary nature, although it is 

not rare that an IPO involves both; and finally, the use of proceeds may be relevant, as a distressed company 

may be more prone to maximisation of proceeds than a company, which executes the IPO as a part of a long-

term strategic plan. All three of these factors (seller type, offering type and use of proceeds) are publicly 

available, but for some reason they are not consistently available in the used databases. However, they are 

believed to be of importance, and thus could be relevant for further examination. 

 Regarding the chosen theories and the analysis of these in section 3, there are a number of alterations 

that could have yielded different responses. Regarding Rock’s (1986) Winner’s curse test, which was 

deemed obsolete, a new variable was introduced in section 4.1.1 – the size of the book. However, by 

insertion of this variable in the primary analysis, no significance was found. It was argued, that the American 

market may be too large for the size of the book to matter, but it would be relevant to conduct at similar 

analysis on e.g. the Danish market, which is smaller and less capable of covering large IPOs. This is, 

however, questionable, as the increasingly globalised world yields a more accessible platform for raising 

equity as argued in section 4.1.3, making it possible for even minor markets e.g. the Danish to obtain the 

necessary coverage to fill a book. 

 Regarding the modification of Edelen & Kadlec’s (2005) test of peer valuation, a P/B multiple on the 

first day of trading was used in the analysis – with statistical significance. However, as argued in section 

4.1.2, the multiple may be more relevant in the period before the IPO launches. As such, the P/B multiple 

development during bookbuilding would be an equally relevant variable to test upon. Regarding the same 
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theory, it may be relevant to analyse the development of peer valuation instead of general market valuation, 

such as Edelen & Kadlec (2005) did - or maybe even simultaneously with the general market valuation, as 

investors are perhaps equally likely to involve peer valuation as market valuation in their investment 

considerations on an IPO. 

 Regarding the Signalling theory (Ibbotson, 1975), it would be highly relevant to analyse ex post 

events such as the number and timing of SEOs following the IPO, as well as whether or not the pre-IPO 

investors exit their investments through SEOs or stage sales in the aftermarket. The information is publicly 

available, as investors are required to disclose, when their beneficial ownership stakes are beneath the 5% 

limit (cf. the Securities Exchange Act). However, the data would not be applicable in the analysis conducted 

in this thesis, as it is simply unknown, whether or not the most recent IPOs in the data set will be followed by 

SEOs or not. 

 Regarding the Ownership and control theory, an indicative analysis was conducted using the IPO 

float rate. Even if the float rate was highly relevant, it would probably be theoretically correct to test the 

theory using an ownership split and spread. However, this information is not consistently disclosed. In 

addition, it would be relevant to include the existence of cornerstone investors, as these typically assume 

large stakes in the company and are therefore enticed to take on some of the monitoring costs, as suggested 

in section 2.4.3.1. 

 As a final theoretical reflection, it has been suggested that underpricing may also be a result of 

irrationality exhibited by the investors in the stock’s first days of trading. As such, it would be interesting to 

test upon factors that could indicate the relevance of this suggestion. For example, a reasonable thought is 

that the trading volume of the share could be related to the underpricing level of the share – if the traded 

volume is high relative to the number of offered shares, it may indicate that investors are acting irrationally 

due to the so-called ‘lemming effect’, which could be the reason for extreme observations of underpricing. 

 In addition to these theoretical reflections, some practical reflections were made as well. First of all, 

the analysis was conducted using a long time period in order to reflect that underpricing may vary in 

different economic cycles. However, if the analysis was to serve as a prediction formula for modern IPOs, it 

would be relevant to shorten the time period in order to only reflect the most recent IPO landscape (e.g. only 

include post-crisis IPOs). Another time-related issue is the so-called IPO dead-zones, which appear in 

national holidays; IPOs are simply not executed consistently throughout a calendar year, as they are timed so 

that the investors are active and have time to commit themselves to the IPO. On that note, it would be 

relevant to analyse whether the time of year of the IPO launch is important, as more investor activity may 

increase general demand, thus affecting the price. 

 In section 2.3.2, the IPO discounts was presented and explained as being a non-academic perception 

of underpricing. As information on intended IPO discounts is undisclosed, it is obviously impossible to 

analyse the relation between IPO discounts and underpricing – and surely, IPO discounts are affected by 
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many of the same factors as underpricing. However, it would be highly relevant to examine this relation, if 

e.g. cooperation with an underwriting bank permitted it. 

 Finally, this thesis has completely omitted commenting upon practical investment strategies by 

private investors. As explained in section 2.4.1.1, the private investors may be crowded out by institutional 

investors in good IPOs, while they receive larger stakes in bad IPOs, thus negatively affecting their average 

returns. As such, the probability of earning a supernormal return, which was documented to be 70.18% in the 

inherent data set, may not be representable for the private investors, even if it is correct on average. It could 

be relevant to examine, whether the notion is true through analysing underpricing and allocations splits, as 

well as examining whether there are certain strategies or indicators that private investors could capitalise on 

in a market that may not always have the private investors’ best interests in mind. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         96 of 129    

Section 6: References 

Abrahamson, M., Jenkinson, T., & Jones, H. (2011). Why don't U.S. issuers demand European fees for IPOs? The 

Journal of Finance , 66 (6), 2055-2082. 

Aggarwal, R., Prabhala, N., & Puri, M. (2002). Institutional allocation in Initial Public Offerings: Empirical evidence. 

Cambridge: National Bureau of Economic Research. 

Akerlof, G. A. (1970). The market for "lemons": Quality uncertainty and the market mechanism. The Quarterly Journal 

of Economics , 84 (3), 488-500. 

Alexander, J. (1991). Do the merits matter? A study of settlements in securities class actions. Stanford Law Review , 43, 

497-588. 

Allen, F., & Faulhaber, G. R. (1989). Singaling by underpricing in the IPO market. Journal of Financial Economics , 

23, 303-323. 

Allison, P. (2012, September 10). Multicollinearity. Retrieved March 25, 2016, from a Statistical Horizons Web site: 

http://statisticalhorizons.com/multicollinearity 

Andersen, I. (2008). Den skinbarnlige virkelighed. Frederiksberg, Denmark: Samfundslitteratur. 

Andren, T. (2007). Econometrics. London, United Kingdom: Bookboon. 

Beatty, R. P., & Ritter, J. R. (1986). Investment banking, reputation, and the underpricing of initial public offerings. 

Journal of Economics , 15, 213-232. 

Benveniste, L. M., & Spindt, P. A. (1989). How investment bankers determine the offer price and allocation of new 

issues. Journal of Financial Economics , 24, 343-361. 

Benveniste, L. M., & Wilhelm Jr., W. J. (1990). A comparative analysis of IPO proceeds under alternative regulatory 

environments. Journal of Financial Economics , 28, 173-207. 

Benveniste, L. M., Ljungqvist, A., Wilhelm Jr., W. J., & Yu, X. (2003). Evidence of Information Spillovers in the 

Production of Investment Banking Services. Journal of Finance , 58 (2), 577-608. 

Bloomberg L.P. (2015, October 6). News: Articles. Retrieved April 12, 2016, from a Bloomberg Web site: 

http://www.bloomberg.com/news/articles/2016-04-12/imf-warns-of-global-stagnation-as-it-cuts-growth-outlook-again 

Bloomberg L.P. (2016, March 3). Bloomberg Terminal. New York City, NY, United States. The Bloomberg Terminal 

has been applied at the Copenhagen Business School, Frederiksberg (Denmark). 

Blowers, S., Griffith, P., & Milan, T. (1999). The Ernst & Young LLP Guide to the IPO Value Journey. New York City, 

NY, United States: John Wiley & Sons, Inc. 

Bodie, Z., Kane, A., & Marcus, A. (2013). Essentials of Investments (9th Edition ed.). New York City, NY, United 

States: McGraw-Hill Irwin. 

Bodie, Z., Kane, A., & Marcus, A. (2014). Investments (10 ed.). Maidenhead, Berkshire, United Kingdom: McGraw-

Hill Education. 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         97 of 129    

Booth, J. R., & Chua, L. (1996). Ownership dispersion, costly information and IPO underpricing. Journal of Financial 

Economics , 41, 291–310. 

Brealey, R., Myers, S., & Allen, F. (2014). Principles of Corporate Finance. Berkshire, United Kingdom: McGraw-Hill 

Education. 

Brennan, M. J., & Franks, J. (1997). Underpricing, ownership and control in initial public offerings of equity securities 

in the U.K. Journal of Financial Economics , 45, 391–413. 

Bulgarian Properties Ltd. (2016, April 18). Bulgaria articles: taxation in Bulgaria. Retrieved April 18, 2016, from a 

Bulgarian Properties Web site: http://www.bulgarianproperties.com/Bulgaria_articles/taxation-in-bulgaria_3817.html 

Cengage Learning. (2016, April 12). Finance: Glossary. Retrieved April 12, 2016, from a Cenegage Learning Website: 

http://www.swlearning.com/finance/glossary/glossary_m.html 

Chernozhukov, V., Fernández-Val, I., & Kowalski, A. E. (2011). Quantile regression with censoring and endogeneity. 

National Bureau of Economic Research. Cambridge, MA: National Bureau of Economic Research. 

CNBC. (2008, September 14). News: Financials. Retrieved May 3, 2016, from a CNBC Web site: 

http://www.cnbc.com/id/26708319 

Cook, D. O., Jarrell, S. L., & Kieschnick, R. (2003). Investor sentiment and IPO cycles. University of Texas. Austin: 

Unpublished. 

Damodaran, A. (2015a, January 5). Adamodar. Retrieved March 14, 2016, from a Stern School of Business (New York 

University) Web Site: http://pages.stern.nyu.edu/~adamodar/ 

Damodaran, A. (2015b, January 1). Adamodar: Betas by Sector (US). Retrieved November 1, 2015, from A Stern 

School of Business (New York University) Web Site: 

http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/Betas.html 

Damodaran, A. (2015c). Equity Risk Premiums (ERP): Determinants, Estimation and Implications – The 2015 Edition. 

New York City: Stern School of Business, New York University. 

Dealogic LLC. (2016, March 2). The Dealogic Platform. New York City, NY, United States. Access granted through 

Danske Bank's office in London. 

Edelen, R. M., & Kadlec, G. B. (2005). Issuer surplus and the partial adjustment of IPO prices to public information. 

Journal of Economics , 77, 347-373. 

Enneman, A. (2016, April 18). NL: Finance - Understanding the Dutch income tax system. Retrieved April 18, 2016, 

from a Expatica Web site: http://www.expatica.com/nl/finance/Understanding-the-Dutch-income-tax-

system_103981.html 

Fama, E. F. (1970). Efficient capital markets: a review of theory and empirical work. Journal of Finance , 25 (2), 383-

417. 

Federal Deposit Insurance Corporation. (2016, March 17). Failed Bank List. Washington, DC, United States. 

FIH Partners. (2016, April 18). Services - IPO and ECM advisory. Retrieved April 18, 2016, from a FIH Partner's 

website: http://www.fihpartners.com/services/ipo-and-ecm-advisory/ 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         98 of 129    

Financial Times. (2016, May 3). Markets: Research - tearsheets summary (Novo Nordisk). Retrieved May 3, 2016, 

from an FT Web site: http://markets.ft.com/research/Markets/Tearsheets/Summary?s=NOVO%20B:CPH 

Forbes. (2014, September 2). Sites: Tech - ryanmac. Retrieved May 1, 2016, from a Forbes web site: 

http://www.forbes.com/sites/ryanmac/2014/09/22/alibaba-claims-title-for-largest-global-ipo-ever-with-extra-share-

sales/#39f1c79f7c26 

Grinblatt, M., & Hwang, C. Y. (1989). Signalling and the pricing of new issues. Journal of Finance , 44, 393-420. 

Gujarati, D. N., & Porter, D. C. (2008). Basic Econometrics (5th ed.). New York City, NY, United States: McGraw-Hill 

Irwin. 

Halliwell, L. J. (2015). The Gauss-Markov Theorem: Beyond the BLUE. Arlington, VA, United States: Casualty 

Actuarial Society E-Forum. Report avaliable at: http://www.casact.org/pubs/forum/15fforum/Halliwell_GM.pdf. 

Hanley, K. W. (1993). The underpricing of initial public offerings and the partial adjustment phenomenon. Journal of 

Financial Economics , 34, 231-250. 

Hayashi, F. (2000). Econometrics. Princeton, NJ, United States: Princeton University Press. 

Herbert Smith Freehills. (2012, September 1). Media: Opinions. Retrieved May 6, 2016, from a Herbert Smith Web 

site: http://www.herbertsmithfreehills.com/-/media/Opinions/September%202012%20-

%20IPO%20Cornerstone%20Investors.PDF 

Hillier, D., Clacher, I., Ross, S., Westerfield, R., & Jordan, B. (2011). Fundamentals of Corporate Finance (European 

Edition ed.). Berkshire, United Kingdom: McGraw-Hill Education. 

Hughes, P. J., & Thakor, A. V. (1992). Litigation risk, intermediation, and the underpricing of initial public offerings. 

Review of Financial Studies , 5, 709–742. 

Ibbotson, R. G. (1975). Price performance of common stock new issues. Journal of Financial Economics , 2, 235-272. 

Ibbotson, R. G., & Jaffe, J. F. (1975). “Hot issue” markets. Journal of Finance , 30, 1027–1042. 

Jagadeesh, N., Weinstein, M., & Welch, I. (1993). An emperical investigation of IPO returns and subsequent equity 

offerings. Journal of Financial Economics , 34, 153-175. 

Jain, B. A., & Kini, O. (1994). The post-issue operating performance of IPO firms. Journal of Finance , 49, 1699-1726. 

Jenkinson, T., & Ljungqvist, A. (2001). Going Public (2 ed.). New York City, NY, United States: Oxford University 

Press. 

Jensen, M., & Meckling, W. (1976). Theory of the firm: Managerial behavior, agency costs and ownership structure. 

Journal of Financial Economics , 3, 306–360. 

Jespersen, F. D., & Johannessen, K. L. (2015). IPO underpricing: Test af eksisterende teoriers forklaringsgrad med 

udgangspunkt i New York Stock Exchange fra 2004-2014. Copenhagen Business School. Frederiksberg: Unpublished. 

Keloharju , M. (1993). Initial IPO returns and the characteristics of Post-IPO financing in Finland. Aalto University, 

Helsinki School of Economics and Business Administration. Helsinki: Helsinki School of Economics and Business 

Administration. 

Koed, C., & Nielsen, M. (2008). Complet Kompendium i Finansiering. Frederiksberg, Denmark: Complet. 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         99 of 129    

KPMG. (2015). Equity Market Risk Premium – Research Summary. Amsterdam: KPMG Valuations in the Netherlands. 

Levis, M. (1995). Second equity offerings and the short and long-run performance of IPOs in the UK. European 

Financial Management , 125-146. 

Ljungqvist, A., Nanda, V., & Singh, R. (2004). Hot markets, investor sentiment, and IPO pricing. Journal of Business , 

In press. 

Ljungqvist, A. (2007). IPO Underpricing. In B. E. Eckbo (Ed.), Handbook of Corporate Finance (pp. 376-422). 

Amsterdam, The Netherlands: Elsevier. 

London Stock Exchange. (2016, March 16). Market-news. Retrieved April 15, 2016, from a London Stock Exchange 

Website: http://www.londonstockexchange.com/exchange/news/market-news/market-news-detail/LSE/12738981.html 

Loughran, T., & Ritter, J. R. (2002). Why Don't Issuers Get Upset About Leaving Money on the Table in IPOs? The 

Review of Financial Studies , 15 (2), 413-443. 

Loughran, T., & Ritter, J. R. (2004). Why has IPO underpricing increased over time? Financial Management , 33, 5-37. 

Loughran, T., Ritter, J. R., & Rydqvist, K. (2015). Initial Public Offerings: International Insights. Pacific-Basin Finance 

Journal , 2, 165-199. 

Lowry, M., & Shu, S. (2002). Litigation risk and IPO underpricing. Journal of Financial Economics , 65, 309–335. 

Markowitz, H. (1952). Portfolio Selection. Journal of finance , 7 (1), 77-91. 

Meoli, M., Signori, A., & Vismara, S. (2015). Are IPO underwriters paid for the services they provide? International 

Journal of Managerial Finance , 11 (4), 414-437. 

Mergermarket. (2016, April 25). Search: Deals: London Stock Exchange (LSE) Plc. New York City, NY, United States: 

A Mergermarket Group company. Source avaliable at http://mergermarket.com/. 

Mikkelson, W. H., Partch, M. M., & Shah, K. (1997). Ownership and operating performance of companies that go 

public. Journal of Financial Economics , 44, 281-307. 

MSCI Inc. (2016, April 30). Resources: Factsheets. Retrieved May 3, 2016, from a MSCI Web site: 

https://www.msci.com/resources/factsheets/index_fact_sheet/msci-europe-index.pdf 

Muscarella, C. J., & Vetsuypens, M. J. (1989). A simple test of Baron's model of IPO underpricing. Journal of 

Financial Economics , 24, 125-135. 

Nasdaq. (2012, January 1). Nasdaq OMX: Indexes - docs. Retrieved May 3, 2016, from a Nasdaq Web Site: 

https://indexes.nasdaqomx.com/docs/methodology_COMP.pdf 

Nasdaq. (2016, May 2). References: Index descriptions. Retrieved May 3, 2016, from a Nasdaq Web site: 

http://www.nasdaq.com/reference/index-descriptions.aspx 

New York Stock Exchange. (2013). NYSE IPO Guide (2nd Edition ed.). Chicago, IL, United States: Caxton Business & 

Legal, Inc. 

New York Stock Exchange. (2016a, March 1). Public docs: NYSE - Listing . Retrieved March 1, 2016, from a NYSE 

Web site: https://www.nyse.com/publicdocs/nyse/listing/IPO_infographic.pdf 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         100 of 129    

New York Stock Exchange. (2016b, March 18). American Stock exchange: Historical Timeline. Retrieved March 18, 

2016, from a NYSE Web site: https://www.nyse.com/publicdocs/American_Stock_Exchange_Historical_Timeline.pdf 

Newbold, P., Carlson, W., & Thorne, B. (2010). Statistics for Business and Economics (7th Edition ed.). New Jersey, 

NJ, United States: Pearson. 

Ofek, E., & Richardson, M. (2003). Dot-com mania: The rise and fall of internet stock prices. Journal of Finance , 58, 

1113–1138. 

Paleari, S. (2014). Academic EurIPO Fact Book 2014. Milano: University of Bergamo. 

Penman, S. (2013). Financial Statement Analysis and Security Valuation 5th Edition. New York City, NY, United 

States: McGraw-Hill. 

Perloff, J. M. (2012). Microeconomics (6 ed.). Essex, United Kingdom: Pearson Education Limited. 

Petersen, C., & Plenborg, T. (2012). Financial Statement Analysis. Essex, United Kingdom: Pearson Education. 

PFA Pension. (2016, April 4). News-archive. Retrieved April 15, 2016, from a PFA website: https://pfa.dk/news-

archive/2016/04/04/14/47/investorer-staevner-ow-bunker-aktorer/ 

PwC. (2015). Considering an IPO? Delaware, United States: PwC's Deals practice. Raport avaliable at: 

https://www.pwc.com/us/en/deals/assets/ipo-costs-considerations-pwc-deals.pdf. 

Ramanathan, R. (2001). University of California, Dan Diego. Retrieved March 25, 2016, from a UCSD Web site: 

http://econweb.ucsd.edu/~rramanat/MoreonMC.pdf 

Reilly, F., & Hatfield, K. (1969). Investor Experience with New Stock Issues. Financial Analysts Journal , 25 (5), 73-

80. 

Ribeiro, A. G. (2014). Investopedia. Retrieved March 15, 2016, from investopedia.com: 

http://www.investopedia.com/articles/optioninvestor/08/greenshoe-option-ipo.asp 

Ritter, J. R. (1984). The “Hot issue” Market of 1980. The Journal of Business , 57 (2), 215-240. 

Ritter, J. R. (1991). The Long-Run Performance of Initial Public Offerings. Journal of Finance , 46 (1), 3-27. 

Ritter, J. R., & Welch, I. (2002). A Review of IPO Activity, Pricing, and Allocations. The Journal of Finance , 57 (4), 

1795-1828. 

Ritter, J. R. (2003). Differences between European and American IPO Markets. European Financial Management , 9 

(4), 421-434. 

Ritter, J. R. (2015). Initial Public Offerings: Updated Statistics. Gainesville, United States. Source avaliable at: 

https://site.warrington.ufl.edu/ritter/files/2016/03/Initial-Public-Offerings-Updated-Statistics-2016-03-08.pdf: 

University of Florida. 

Rock, K. (1986). Why New Issues Are Underpriced. Journal of Financial Economics , 15, 187-212. 

Ruud, J. S. (1993). Underwriter price support and the IPO underpricing puzzle. Journal of Financial Economics , 34, 

135-151. 

Rydqvist, K. (1997). IPO underpricing as tax-efficient compensation. Journal of Banking and Finance , 295-313. 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         101 of 129    

Sackin, R. (2013). Media. Retrieved April 18, 2016, from a PKF Internation Web site: 

http://www.pkf.com/media/1959017/turkey%20pkf%20tax%20guide%202013.pdf 

SAS Institute Inc. (2015, January 1). JMP 12. JMP statistical discovery software from SAS . Cary, NC, United States. 

Access granted through the Copenhagen Business School, Frederiksberg (Denmark). 

Sørensen, O. (2012). Regnskabsanalyse og værdiansættelse. Copenhagen, Denmark: Gjellerup. 

Sharpe, W. (1970). Portfolio theory and capital markets. New York City, NY, United States: McGraw-Hill Companies. 

Sherman, A. E. (2005). Global trends in IPO methods: Book building versus auctions with endogenous entry. Journal 

of Financial Economics , 615-649. 

Sherman, A., Jagannathan, R., & Jirnyi, A. (2010). Why don't issuers choose IPO auctions? The complexity of indirect 

mechanisms. Cambridge: The National Bureau of Economic Research. 

Spatt, C., & Srivastava, S. (1991). Preplay communication, participation restriction, and efficiency in initial public 

offerings. Review of Financial Studies , 709-726. 

Spence, M. (1973). Job Market Signaling. The Quarterly Journal of Economics , 87 (3), 355-374. 

State Street Corporation. (2016, March 10). Ideas: Investor Confidence Index. Retrieved March 10, 2016, from a State 

Street Web site: http://www.statestreet.com/ideas/investor-confidence-index.html 

Stoughton, N. M., & Zechner, J. (1998). IPO mechanisms, monitoring and ownership structure. Journal of Financial 

Economics , 49, 45–78. 

Switzerland Global Enterprise. (2012). Overview of the Swiss tax system. Retrieved April 18, 2016, from a Switzerland 

Global Enterprise Web site: http://www.s-ge.com/sites/default/files/EN_USA_Investorenhandbuch_120514_10.pdf 

Tax Foundation. (2013, December 16). Articles: top capital gains tax rate - OECD, 2011-2014. Retrieved April 18, 

2016, from a Tax Foundation Web site: http://taxfoundation.org/article/top-capital-gains-tax-rate-oecd-2011-2014 

Taylor, S. (2012, November 1). Fixing the market? Stabilising the price of IPO stocks. (University of Cambridge) 

Retrieved April 16, 2016, from Simon Taylor's Blog: http://www.simontaylorsblog.com/2012/11/01/fixing-the-market-

stabilising-the-price-of-ipo-stocks/ 

Trading Economics. (2016, April 18). Country list: personal income tax rate. Retrieved April 18, 2016, from a Trading 

Economics Web site: http://www.tradingeconomics.com/country-list/personal-income-tax-rate 

U.S. Securities and Exchange Commission. (1933, May 27). Securities Act of 1933 (legislation). New York City, NY, 

United States: Source avaliable at: https://www.sec.gov/about/laws/sa33.pdf. 

U.S. Securities and Exchange Commision. (2012, December 12). SEC answers. Retrieved February 17, 2016, from a 

SEC Web site: https://www.sec.gov/answers/sched13.htm 

U.S. Securities and Exchange Commision. (2013, May 9). SEC answers. Retrieved March 14, 2016, from a SEC Web 

site: https://www.sec.gov/answers/pink.htm 

Wall Street Journal. (2008, December 1). NBER Makes It Official: Recession Started in December 2007. Retrieved 

March 17, 2016, from WSJ.com: http://blogs.wsj.com/economics/2008/12/01/nber-makes-it-official-recession-started-

in-december-2007/ 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         102 of 129    

Wall Street Journal. (2013, September 18). The Wall Street Jorunal. (M. Lajoie, & N. Shearman, Producers) Retrieved 

March 13, 2016, from WSJ.com: http://projects.wsj.com/alibaba/#chapter1 

Welch, I. (1989). Seasoned offerings, imitation costs and the underpricing of initial public offerings. Journal of Finance 

, 44, 421-449. 

Wooldridge, J. M. (2009). Introductory Econometrics (4th Edition ed.). Michigan, United States: South-Western. 

Worldwide-tax. (2013, March 1). Russia: Russia tax. Retrieved April 18, 2016, from a Worldwide-tax Web site: 

http://www.worldwide-tax.com/russia/russia_tax.asp 

WR Hambrecht + Co. (2013). OpenIPO: Pro-Rata Allocation. Retrieved April 29, 2016, from WR Hambrecht + Co 

Web site: http://69.80.200.181/ind/auctions/openipo/prorata.html 

WR Hambrecht + Co. (2016, May 3). About. Retrieved May 3, 2016, from A WR Hambrecht + Co Web site: 

https://www.wrhambrecht.com/about/ 

Zingales, L. (1995). Insider ownership and the decision to go public. Review of Economic Studies , 62, 425–448. 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         103 of 129    

Section 7: Appendices 

Appendix 1: Overview of listing requirements on New York Stock Exchange and Nasdaq OMX (U.S.) 104 

Appendix 2: Illustration of a (‘Dirty’) Dutch-auction process 105 

Appendix 3: Overview of gross spread distribution by selected countries’ exchanges (1999-2008) 106 

Appendix 4: Overview of comparative evidence of IPO underpricing 107 

Appendix 5: Overview of Winner’s curse explanations of IPO underpricing 110 

Appendix 6: Comparison of U.S. underpricing to European underpricing 112 

Appendix 7: Mean comparison of first-day returns and relevant indices 113 

Appendix 8: Monthly changes in the State Street Investor Confidence Index (2002-2015) 114 

Appendix 9: Performance of leading indices (2003-2016) 115 

Appendix 10: Complete OLS output expanding the control variables 116 

Appendix 11: Overview of underpricing in different time periods 118 

Appendix 12: Overview of correlation coefficients 119 

Appendix 13: Zero-mean condition output 120 

Appendix 14: Breusch-Pegan-Godfrey test 122 

Appendix 15: White’s General Heteroscedasticity Test 123 

Appendix 16: OLS analysis with alternative Winner’s curse proxy 124 

Appendix 17: Valuation method frequency overview 125 

Appendix 18: Overview of State Street Investor Confidence Index 126 

Appendix 19: Overview of tax rates 127 

Appendix 20: Overview of investor feedback 128 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         104 of 129    

Appendix 1: Overview of listing requirements on New York Stock Exchange and Nasdaq OMX (U.S.) 

 
 
 
 
 
 
 
 
 
 

 
 

Listing requirements

Free float A minimum of 1,100,000 shares, and 400 holders of 100 shares or more

- Global Select M arket: min. 1,250,000 and 2,200 beneficial shareholders

- Capital M arket: min. 1,000,000 shares and 300 shareholders

- Global M arket: min. 1,100,000 shares and 400 stockholders

M arket 

capitalization
At least 40 million USD (market value of float)

- Global Select M arket: min. 45 million USD (market value of publicly held shares)

- M in. 8 million USD

- Global M arket: min. 1 million USD

Track record
Depending on the admission test i  chosen, the company must have a minimum market 

cap from 50 to  100 million USD

3-year record of meeting financial standards regarding shareholder equity, revenues, or 

positive earnings

Intermediaries An underwriter ensures that the offering meets the NYSE's standards
M inimum 3 market makers, an underwriter ensures that the offering meets NASDAQ 

standards

Documents for 

admission
An underwriter ensures that the offering meets the NYSE and SEC i i Examined by the NASDAQ and SEC

Prospectus Prospectus filed under the Securities Act o f 1933 and examined by the SEC Prospectus filed under the Securities Act o f 1933 and examined by the SEC

Price-sensetive 

information
Obligation of timely disclosure to  the NYSE and the public Obligation of timely disclosure to  the NASDAQ

Annual reports Obligation to  file annual and interim audited reports with SEC Obligation to  distribute annual and interim audited reports

Relevant 

transactions
Obligation of timely disclosure to  the NYSE and the public Obligation of timely disclosure to  the NASDAQ

Other
Average closing price cannot be lower than $1.00 over a consecutive 30 trading-day 

period
Bid price cannot be less than $1.00

Size
Depending on the listing standard choseni i i , the company must have a minimum market 

cap from 50 to  375 million USD over a consecutive 30 trading-day period

M inimum market value of publicly held shares of 5 million USD for Global Select M arket 

and Global M arket, 1 million USD for Capital M arket

Appendix 1. Source: Paleari, S. (2014)

i) A company must meet one of the fo llowing financial standards: Earnings Test, Valuation/Revenue with Cash Flow Test, Pure Valuation/Revenue Test, and Affiliated Company Test.

ii) The Securities and Exchange Commision is the agency responsible for administering federal securities laws in the U.S.

iii) A company must choose one of the fo llowing listing standards: Earnings, Assets & Equity, Pure Valuation with Cash Flow, Pure Valuation and Affiliated Company.
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Appendix 2: Illustration of a (‘Dirty’) Dutch auction 

The table below illustrates coverage and proceeds of a hypothetical Dutch auction IPO. The amount of shares 

offered is 1,000,000 and the price range is $7-14. 

 

 
 
Working from the highest price toward the lowest price, the auction finds that an offer price of $10 creates 

the exact demand needed to match the supply of 1,000,000 shares – this is called the clearing price. Using a 

Dutch auction, the clearing price is chosen as offering price, and the offering will result in the scenario 

coloured dark blue. 

 In ’dirty’ Dutch auctions, the underwriter and issuer may choose a lower price than the clearing price 

in order to spread the shares onto more hands, and using this method one of the share prices in the light blue 

shade may be chosen. As shown in the table, choosing a share price of $9 instead of the clearing price of $10 

will result in an allocation of only 80% to successful bidders, thus yielding a larger spread. The cost of this is 

the $1,000,000 loss in proceeds, which is left on the table. 

 

 

 

 

 

 

('Dirty') Dutch auction

Offer price ($)

Bids received at or 

above the offer 

price

Allocation to 

successful 

bidders 

(no discrimination)

Coverage ratio Proceeds ($)

14 500,000 100% 50% 7,000,000

13 600,000 100% 60% 7,800,000

12 750,000 100% 75% 9,000,000

11 850,000 100% 85% 9,350,000

10 1,000,000 100% 100% 10,000,000

9 1,250,000 80% 125% 9,000,000

8 1,500,000 67% 150% 8,000,000

7 2,000,000 50% 200% 7,000,000

Appendix 2. Source: Own contribution, inspired by WR Hambrecht+Co, (2013)
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Appendix 3: Overview of gross spread distribution by selected countries’ exchanges (1999-2008)  

 

The figure plots the distribution of gross spreads of the IPOs on selected countries’ exchanges from 1999-

2008. The US sample includes all IPOs except unit offers, American Depository Receipts, closed-end funds, 

Real Estate Investment Trusts, bank and S&L IPOs, limited partnerships and IPOs with proceeds below $20 

million, because the compensation in small offerings is much higher due to the diseconomies of scale. The 

European sample includes IPOs listed in Milan, London, Frankfurt and Euronext, both in main and second 

markets, with proceeds of at least €15 million. U.S. data are from Jay Ritter’s website and Abrahamson et al. 

(2011). European data are from the EurIPO database. The number of observations (IPOs) is reported below 

the country labels. On each grey box, the black central mark is the median, the edges of the box are the 25th 

and 75th percentiles, and the dots represent maximum and minimum values (Meoli et al., 2015). 

 

 

 

 

0

1

2

3

4

5

6

7

8

9

US Europe Milan London Frankfurt Euronext

1,737 563 168 242 107 46

G
ro

s
s
 s

p
re

a
d

 (
%

)

Gross spread distribution by country (1999-2008)

Appendix 3. Source: Meoli et al. (2015)



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         107 of 129    

Appendix 4: Overview of comparative evidence of IPO underpricing  
Page 1/3 

 

 
 
 

Continues on the next page 

 

Comparative evidence of IPO underpricing

Countrya Study Sample period Sample size Initial return (%)b

U.S. Ibbotson et al. (1994) 1960-92 10,626 15.3%

U.S. Ritter (1987)c 1977-82 664 14.8%

U.S. Ritter (1987)d 1977-82 364 47.8%

Average 3,885 26.0%

Median 664 15.3%

Australia Finn and Higham (1988) 1966-78 93 29.2%

Australia Lee et al. (1996) 1976-89 266 11.9%

Australia Woo (2000) 1990-95 115 12.4%

Austria Aussenegg (1999) 1984-99 76 6.5%

Belgium Manigart and Rogiers (1992) 1984-90 28 13.7%

Canada Jog and Srivastava (1996) 1971-92 254 7.4%

Canada Kryzanow ski and Rakita (1999) 1993-99 242 7.2%

Denmark Jakobsen and Sørensen (2001) 1984-98 117 5.4%

Finland Keloharju (1993) 1984-92 91 14.4%

France Jacquillat (1986)e 1972-86 87 4.8%

Germany Ljungqvist (1997) 1970-93 180 9.2%

UK Jenkinson and Mayer (1988) f 1983-86 143 10.7%

UK Jenkinson and Mayer (1988)g 1983-86 68 4.7%

UK Jenkinson and Mayer (1988)h 1983-86 26 -2.2%

Italy Cherubini and Ratti (1992) 1985-91 75 29.7%

Japan Jenkinson (1990) 1986-88 48 54.7%

Japan Kaneko and Pettw ay (1994) i 1989-93 37 12.0%

Netherlands Buijs and Eijgenhuijsen (1993) 1982-91 72 7.4%

New  Zealand Vos and Cheung (1992) 1979-91 149 28.8%

Norw ay Emilsen et al. (1997) 1984-96 68 12.5%

Spain Fernandex et al. (1992) 1984-96 71 35.4%

Sw eden Rydvist (1993) 1970-91 213 39.0%

Sw itzerland Kunz and Aggarw al (1994) 1983-89 42 35.8%

Average 111 17.0%

Median 87 12.0%

Brazil Aggarw al et al. (1993) 1979-90 62 78.5%

Chile Aggarw al et al. (1993) 1982-90 19 16.3%

China Mok and Hui (1998) j 1990-93 87 289.2%

China Mok and Hui (1998)k 1990-93 22 26.0%

Greece Kazantzis and Thomas (1996) 1987-94 129 50.9%

Hong Kong McGuiness (1992) 1980-90 80 17.6%

Isreal Kandel et al. (1999) 1993-94 28 4.5%

Korea Dhatt et al. (1993) 1980-90 347 78.1%

Malaysia Daw son (1987) 1978-83 21 166.6%

Mexico Aggarw al et al. (1993) 1987-90 37 33.0%

Nigeria Ikoku (1995) 1989-93 63 19.1%

Philippines Sullivan and Unite (1998) 1987-97 104 22.7%

Poland Aussenegg (2000) 1991-98 149 35.6%

Portugal Alphao (1989) 1986-87 62 54.4%

Singapore Koh and Walter (1989) 1973-87 66 27.0%

Taiw an Chen (1992) 1971-90 168 45.0%

Thailand Wethyavivorn and Koo-smith (1991) 1988-89 32 58.1%

Turkey Ozer (1997) 1989-94 89 12.2%

Average 87 57.5%

Median 65 34.3%

Appendix 4. Source: Ljungqvist (2007)
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Page 2/3 

 
a) The table presents results for three groups: U.S., other developed countries, and emerging markets. The classification into developed and 
emerging markets follows the financial indicators section in The Economist  
    
b) Initial returns may be measured between the (first) subscription day and the first trading return. Generally, results are robust to market-return 
adjustments and the choice of time frame. Averages are calculated using equal weights. Apart from in the U.S., capitalization-weighted or gross-
proceeds weighted averages would be more significantly different  
    
c) Firm commitment offerings only.  
    
d) Best efforts offerings only.  
    
e) Tender offers only. 
     
f) Placings.  
    
g) Fixed-price offers. 
     
h) Tender offers.  
    
i) Auctions, compulsory since 1989.   
   
j) A-shares in Shanghai, reserved for domestic Chinese. 
     
k) B-shares in Shanghai, reserved for foreign investors.     
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Appendix 5: Overview of Winner’s curse explanations of IPO underpricing  
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Continues on the next page 

Result Source Empirical evidence Country

Yes: Koh and Walter (1989) Singapore

Levis (1990) UK

Keloharju (1993) Finland

No: McGuinness (1993) Hong Kong

Cheung et al. (1993) Hong Kong

Underpricing decreases as heterogeneity of 

information decreases (e.g. In offerings geared 

tow ards 'informed' investors, usually assumed 

to be institutional investors).

Michaely and Shaw  (1994) Yes: Michaely and Shaw  (1994) U.S.

Carter and Manaster (1990) Yes: Carter and Manaster (1990) U.S.

Booth and Smith (1986) Johnson and Miller (1988) U.S.

Megginson and Weiss (1991) U.S.

Michaely and Shaw  (1994) U.S.

La Chapelle and Neuberger (1983) U.S.

Kim et al. (1993) Korea

Habib and Ljungqvist (2001) U.S.

No: James and Wier (1990) U.S.

Beatty and Welch (1996) U.S.

McGuiness (1992) Hong Kong

Ljungqvist (1995) Germany

Titman and Trueman (1986) Yes: Barry et al. (1990) U.S.

Megginson and Weiss (1991) U.S.

Lin and Smith (1998) U.S.

Balvers et al. (1988) U.S.

Beatty (1989) U.S.

No: Gompers and Lerner (1997) U.S.

Hamao et al. (2000) Japan

McGuiness (1992) Hong Kong

Issuers take costly actions to reduce 

underpricing up to the point w here their 

underpricing-related w ealth losses are 

minimized.

Habib and Ljungqvist (2001) Yes: Habib and Ljungqvist (2001) U.S.

Beatty and Ritter (1986) Yes: Beatty and Ritter (1986) U.S.

James (1992) U.S.

Dunbar (2000) U.S.

Underpricing is greater w hen the underw riter 

exercises the 'over-allotment option' (to issue 

up to 15% more stock).

Rock (1986) Various

Ritter (1984) Various

Beatty and Ritter (1986)

Hot issue' periods are characterized by a 

higher level of ex ante uncertainty, 

necessitating higher underpricing.

Ritter (1984) No: Ritter (1984) U.S.

The Winner's curse explanations of IPO underpricing

Appendix 5. Source: Ljungqvist (2007)

In order to avoid the 'lemons' problem of 

adverse selection, issuers rationally 

underprice, in an informational environment in 

w hich (i) some investors are perfectly 

informed, and (ii) all other investors, issuers, 

and underw riters have no information about 

'true' f irm value. Underpricing returns then tend 

to the riskless rate w hen ration-adjusted.

Rock (1986)

Beatty and Ritter (1986)

To cut the underpricing cost, the informational 

asymmetry can be reduced by choosing a 

reputable underw riter (certif ication): more 

prestigious underw riters (i) are associated w ith 

less risky IPOs; and (ii) thus underprice less in 

expectation.

(ditto) for other agents.

The greater is ex ante uncertainty, the higher is 

expected underpricing.

Underw riters w ho underprice too much (little) 

w ill lose business from issuers (investors).



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         111 of 129    

Page 2/2 

 
Bibliography relating to appendix 5 
 
Balvers, R. J., McDonald, B. and Miller, R. E., 1988, 'Underpricing of new issues and the choice of auditor as a signal of investment banker 
reputation', Accounting Review 63, 605-622 
     
Barry, C. B., Muscarella, C. J., Peavy, J. W. and Vestuypens, M. R., 1990, 'The role of venture capital in the creation of public companies: 
evidence from going-public process', Journal of Financial Economics 27, 447-471   
    
Beatty, R. P. and Ritter, J. R., 1986, 'Investment banking, reputation, and the underpricing of initial public offerings', Journal of Financial 
Economics 15, 213-232    
  
Beatty, R. P. and Welch, I., 1996, 'Issuer expenses and legal liability in initial public offerings', Journal of Law and Economics 39, 545-602 
    
Beatty, R. P., 1989, 'Auditor reputation and the pricing of initial public offerings', Accounting Review 64, 693-709   
  
Booth, J. R. and Smith, R., 1986, 'Capital raising, underwriting and the certification of hypothesis', Journal of Financial Economics 15, 261-281
     
Carter, R. B. and Manaster, S., 1990, 'Initial public offerings and underwriter reputation', Journal of Finance 45, 1045-1067  
   
Cheung, Y.-L., Cheung, S. L. and Ho, R. Y.-K., 1993, 'Listing requirements, uncertainty, and underpricing of IPOs', mimeo, City Polytechnic of 
Hong Kong 
     
Dunbar, C. G., 2000, 'Factors affecting investment bank initial public offering market share', Journal of Financial Economics 55, 3-41 
    
Gompers, P. A. And Lerner, J., 1997, 'Venture Capital and the creation of public companies: do venture capitalists really bring more than 
money?', Journal of Private Equity 1, 15-32   
   
Habib, M. A. and Ljungqvist, A. P., 1998, 'Underpricing and IPO proceeds: a note', Economics Letters 61, 381-383   
  
Hamao, Y., Packer, F. And Ritter, J. R., 2000, 'Institutional affiliation and the role of venture capital: evidence from initial public offerings in 
Japan', Pacific-Basin Finance Journal 8, 529-558  
    
James, C. and Wier, P., 1990, 'Borrowing relationships, intermediation and the cost of issuing public securities', Journal of Financial Economics 
28, 149-171   
   
James, C., 1992, 'Relationship-specific assets and the pricing of underwriter services', Journal of Finance 47, 1865-1885  
   
Johnson, J. M. and Miller, R. E., 1988, 'Investment banker prestige and the underpricing of initial public offerings', Financial Management 17, 19-
29   
   
Keloharju, M., 1993, 'The Winner’s curse, legal liability, and the long-run price performance of initial public offerings in Finland', Journal of 
Financial Economics 34, 251-277  
    
Kim, J. B., Krinsky, I. and Lee, J., 1993, 'Motives for going public and underpricing: new findings from Korea', Journal of Business Finance and 
Accounting 20, 195-211  
    
Koh, F. and Walter, T., 1989, 'A direct test of Rock's model of the pricing of unseasoned issues', Journal of Financial Economics 23, 251-272 
    
La Chapelle, C. A. and Neuberger, B. M., 1983, 'Unseasoned new issue price performance on three tiers: 1975-1980', Financial Management 12, 
23-28  
    
Levis, M., 1990, 'The Winner’s curse problem, interest costs, and the underpricing of initial public offerings', Economic Journal 100, 76-89 
    
Lin, T. H. and Smith, R. L., 1998, 'Insider reputation and selling decisions: the undwinding of venture capital investments during equity IPOs, 
Journal of Corporate Finance 4, 241-263  
    
Ljungqvist, A. P., 1995, 'The timing, pricing and long-term performance of initial public offerings', unpublished D.Phil. thesis, Nuffield College, 
Oxford University   
   
McGuinness, P., 1992, 'An examination of the underpricing of initial public offerings in Hong Kong: 1980-90', Journal of Business Finance and 
Accounting 19, 165-186  
    
McGuinness, P., 1993, 'The post-linking return performance of unseasoned issues of common stocks in Hong Kong', Journal of Business 
Finance and Accounting 20, 167-194  
    
Megginson, W. And Weiss, K. A., 1991, 'Venture capitalist certification in initial public offerings', Journal of Finance 46, 879-903  
   
Michaely, R. and Shaw, W. H., 1992, 'Asymmetric information, adverse selection and the pricing of initial public offerings', mimeo, Cornell 
University     
 
Ritter, J. R., 1984, 'The hot issue market of 1980', Journal of Business 57, 215-240  
    
Rock, K. 1986, 'Why new issues are underpriced', Journal of Financial Economics 15, 187-212     
 
 
 



Jespersen, Frederik Dahl  

Johannessen, Kristoffer Lecker             .                                                                                                                                                         112 of 129    

Appendix 6: Comparison of U.S. underpricing to European underpricing  

Comparison of observed underpricing on U.S.-exchanges to underpricing on European nations’ exchanges as 

well as a comparison of underpricing for American companies’ IPOs to European companies’ IPOs - only 

entries with at least 10 observations are included. 

 
Appendix 6.1: Underpricing per exchange nationality 

 
 
 

Appendix 6.2: Underpricing per issuer nationality 
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Appendix 6.1. Source: Own contribution, Dealogic
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Appendix 7: Mean comparison of first-day returns and relevant indices  

 

 
 
The pooled variance is calculated using the formula below: 
 

𝜎𝑝
2 =

(𝑛𝑥 − 1)𝜎𝑥
2 + (𝑛𝑦 − 1)𝜎𝑦

2

𝑛𝑥 + 𝑛𝑦 − 2
=

(1,827 − 1) ∙ 0.0601 + (1,827 − 1) ∙ 0.0001

1,827 + 1,827 − 2
= 0.0306 

 

Where n is the number of observations and 𝜎2 is variance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comparing means (t-test assuming unequal variances)

Descriptive statistics

Variable Sample size Mean Variance

First-day return 1,827 0.1311 0.0610

Index return f irst day 1,827 0.0001 0.0001

Summary

Degrees of Freedom 1,832 Hypothesized Mean Difference 0.0000

Test Statistics 22.6498 Pooled Variance 0.0306

Two-tailed distribution

p-level 0 t Critical Value (1%) 2.5785

One-tailed distribution

p-level 0 t Critical Value (1%) 2.3284

Appendix 7. Source: Own contribution
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Appendix 8: Monthly changes in the State Street Investor Confidence Index (2002-2015) 
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Appendix 8. Source: Bloomberg
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Appendix 9: Performance of leading indices (2003-2016)  
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Appendix 10: Complete OLS output expanding the control variables 
Page 1/2 

 

Appendix 10.1: Overview of parameter estimates 
 

 
Continues on the next page 

Expanded parameter estimates

P arameter Est imate Std Erro r t -R at io p-value

Intercept -26.3613700 14.799390 -1.78 0.0750
Ln M arket Value (Euro) 1.0364691 0.534205 1.94 0.0525
Upward revision 33.3066480 2.030538 16.40 <.0001
Downward revision -6.1544400 1.605177 -3.83 0.0001
P/B 8.3265195 3.966876 2.10 0.0360
Hot/Cold -0.0152600 0.021995 -0.69 0.4879
Delta ICI 0.2239224 0.100646 2.22 0.0262
Float (%) -0.1312720 0.039242 -3.35 0.0008
Pre-crisis -5.0554340 1.869138 -2.70 0.0069
Peri-crisis -3.3715170 1.811863 -1.86 0.0629
Aerospace 6.8548909 10.068780 0.68 0.4961
Agribusiness -5.4770170 10.439440 -0.52 0.5999
Auto/Truck -1.5557000 6.103384 -0.25 0.7988
Chemicals 1.2563303 4.479597 0.28 0.7792
Computers & Electronics 11.4995370 3.025610 3.80 0.0001
Construction/Building -0.4425010 4.585301 -0.10 0.9231
Consumer Products 10.7288890 5.046238 2.13 0.0336
Defense 1.3854666 15.554130 0.09 0.9290
Dining & Lodging 15.6548050 4.467921 3.50 0.0005
Finance 3.4251360 3.248080 1.05 0.2918
Food & Beverage 2.6515533 6.103737 0.43 0.6640
Forestry & Paper -5.9444760 11.203910 -0.53 0.5958
Healthcare 3.9491460 3.078523 1.28 0.1997
Insurance 3.5934314 4.263736 0.84 0.3995
Leisure & Recreation -0.9126470 5.317363 -0.17 0.8637
M achinery 10.3203480 6.108844 1.69 0.0913
M etal & Steel 0.5826033 5.444753 0.11 0.9148
M ining -6.3023590 6.423652 -0.98 0.3267
Oil & Gas -0.4930340 3.372799 -0.15 0.8838
Professional Services 4.7406759 3.727860 1.27 0.2037
Publishing -6.7762850 7.384635 -0.92 0.3589
Real Estate/Property -0.1214570 4.682110 -0.03 0.9793
Retail 13.8703410 3.965737 3.50 0.0005
Telecommunications -2.6236920 3.966493 -0.66 0.5084
Textile 12.6497720 8.660637 1.46 0.1443
Transportation 3.4548750 4.239612 0.81 0.4152
Argentina 8.4733371 9.065503 0.93 0.3501
Australia -25.2794500 15.355990 -1.65 0.0999
Bahamas -13.6228500 21.844560 -0.62 0.5330
Belgium -21.3054200 15.414720 -1.38 0.1671
Bermuda -3.5392920 5.577699 -0.63 0.5258
Brazil -9.6951440 10.955660 -0.88 0.3763
Canada -3.8780050 5.476602 -0.71 0.4790
Cayman Islands 16.9329510 21.846990 0.78 0.4384
China 1.2253211 2.013463 0.61 0.5429
Czech Republic -40.2247600 21.690710 -1.85 0.0638
Denmark -17.4632100 12.546040 -1.39 0.1641
France -28.4592300 10.927830 -2.60 0.0093
Germany 7.1023335 9.735727 0.73 0.4658
Greece -6.4141230 5.610127 -1.14 0.2531
Hong Kong 23.0443770 9.996418 2.31 0.0213
India 29.7620820 12.622520 2.36 0.0185
Ireland -10.8691600 9.778417 -1.11 0.2665
Israel 0.3266739 3.990920 0.08 0.9348
Italy -10.4399900 21.656410 -0.48 0.6298
M acao 3.1683277 22.124520 0.14 0.8861
M alaysia -54.1431100 21.669030 -2.50 0.0126
M onaco -6.0073750 21.875370 -0.27 0.7836
Netherlands -6.6767870 7.691412 -0.87 0.3855
Norway 1.8373786 15.417600 0.12 0.9052
Panama 13.3290600 21.854450 0.61 0.5420
Philippines -4.2766360 21.773000 -0.20 0.8443
Puerto Rico -2.7647490 12.532660 -0.22 0.8254
Russian Federation 8.4345683 10.888960 0.77 0.4387
South Korea -17.3236500 9.748699 -1.78 0.0757
Spain -6.9986490 12.569270 -0.56 0.5777
Sweden 4.0666035 21.846350 0.19 0.8524
Switzerland -6.3354570 21.693450 -0.29 0.7703
Taiwan -2.7497460 12.541520 -0.22 0.8265
Thailand -6.6718260 21.665600 -0.31 0.7582
United Arab Emirates -12.6606700 22.313330 -0.57 0.5705
United Kingdom -10.1945600 5.536273 -1.84 0.0657

Appendix 10.1. Source: Own contribution
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Page 2/2 

 

Appendix 10.2: Effect test 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Effect test

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept -26.3613700 14.799390 -1.78 - <.0001

Ln Market Value (Euro) 1.0364691 0.534205 1.94 3.7644 0.0525

Upw ard revision 33.3066480 2.030538 16.40 269.0541 <.0001

Dow nw ard revision -6.1544400 1.605177 -3.83 14.7005 0.0001

P/B 8.3265195 3.966876 2.10 4.4059 0.036

Hot/Cold -0.0152600 0.021995 -0.69 0.4814 0.4879

Delta ICI 0.2239224 0.100646 2.22 4.95 0.0262

Float (%) -0.1312720 0.039242 -3.35 11.1901 0.0008

Time period - - - 5.3027 0.0051

General Industry - - - 3.5594 <.0001

Issuer Nationality - - - 1.3711 0.0708

Appendix 10.2. Source: Own contribution
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Appendix 11: Overview of underpricing in different time periods  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Underpricing in different time periods

Time period OLS mean Std Error True mean

Pre-crisis 3.4996 2.9376 12.2442

Peri-crisis 5.1805 3.2593 10.7722

Post-crisis 8.5406 2.9409 15.6542

Appendix 11. Source: Own contribution
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Appendix 12: Overview of correlation coefficients  

 

V ariab le Intercept
ln(M arket 

cap)

Upward 

revision

Downward 

revision
P/B

No. of 

IPOs
Delta ICI Float%

Intercept 1.0000 -0.7851 0.0946 -0.2139 -0.6022 0.2565 -0.0193 -0.3618
Ln M arket Value (Euro) -0.7851 1.0000 -0.1135 0.2239 0.0450 -0.0545 -0.0464 0.3920
Upward revision 0.0946 -0.1135 1.0000 0.0581 -0.0422 0.0136 -0.0119 0.0038
Downward revision -0.2139 0.2239 0.0581 1.0000 0.0776 -0.0606 -0.0069 0.0699
P/B -0.6022 0.0450 -0.0422 0.0776 1.0000 -0.5716 0.0934 -0.0028
Hot/Cold 0.2565 -0.0545 0.0136 -0.0606 -0.5716 1.0000 -0.0299 -0.0141
Delta ICI -0.0193 -0.0464 -0.0119 -0.0069 0.0934 -0.0299 1.0000 -0.0135
Float (%) -0.3618 0.3920 0.0038 0.0699 -0.0028 -0.0141 -0.0135 1.0000
Pre-crisis 0.3843 0.0103 0.0292 -0.0961 -0.7561 0.5095 -0.0634 -0.0774
Peri-crisis -0.2935 -0.0004 0.0264 -0.0412 0.3657 0.1244 0.0344 -0.0380
Aerospace -0.0353 -0.0253 0.0196 0.0087 0.0096 -0.0078 -0.0233 -0.0241
Agribusiness -0.0590 -0.0090 0.0035 -0.0462 0.0230 0.0211 0.0561 -0.0035
Auto/Truck -0.0731 -0.0212 0.0047 -0.0499 -0.0033 0.0368 -0.0229 -0.0017
Chemicals -0.1298 0.0117 0.0189 -0.0473 0.0058 0.0114 0.0139 -0.0134
Computers & Electronics -0.2560 0.0924 -0.0466 -0.0074 0.0019 0.0387 0.0105 0.0980
Construct ion/Building -0.1607 0.0640 0.0073 0.0023 -0.0169 0.0501 -0.0454 -0.0085
Consumer Products -0.1531 0.0738 -0.0443 0.0219 -0.0170 0.0454 -0.0270 0.0237
Defense -0.0018 -0.0429 0.0175 -0.0017 -0.0028 0.0183 -0.0159 -0.0091
Dining & Lodging -0.1536 0.0228 -0.0648 0.0105 0.0286 0.0043 0.0137 -0.0116
Finance -0.2090 0.0452 0.0254 0.0081 0.0132 0.0215 -0.0096 0.0148
Food & Beverage -0.1480 0.0654 -0.0235 -0.0184 0.0107 0.0348 -0.0248 0.0165
Forestry & Paper -0.0510 0.0335 0.0045 -0.0508 -0.0413 0.0502 -0.0135 0.0040
Healthcare -0.2927 0.1794 0.0112 -0.0666 -0.0360 0.0283 -0.0189 0.0860
Insurance -0.1116 -0.0002 0.0235 -0.0165 -0.0228 0.0671 -0.0223 -0.0811
Leisure & Recreat ion -0.1523 0.0472 -0.0351 0.0113 0.0198 0.0156 -0.0281 0.0311
M achinery -0.0952 0.0122 0.0241 0.0054 -0.0075 0.0476 0.0192 -0.0311
M etal & Steel -0.1553 0.0439 0.0204 -0.0310 0.0395 0.0038 -0.0008 0.0068
M ining -0.0782 -0.0228 0.0014 -0.0408 0.0162 0.0202 0.0223 -0.0168
Oil & Gas -0.1687 -0.0179 0.0374 0.0024 0.0385 0.0142 0.0125 -0.0505
Professional Services -0.2060 0.0690 0.0045 0.0064 0.0099 0.0521 0.0297 0.0257
Publishing -0.0831 0.0028 -0.0310 -0.0081 0.0197 -0.0156 -0.0047 0.0094
Real Estate/Property -0.1030 -0.0058 0.0220 -0.0082 -0.0007 0.0198 0.0099 -0.1161
Retail -0.2157 0.0657 -0.0078 0.0167 0.0446 0.0182 0.0141 0.0411
Telecommunicat ions -0.1560 0.0298 -0.0018 -0.0176 -0.0077 0.0434 0.0075 0.0288
Text ile -0.0841 0.0393 -0.0494 -0.0100 -0.0120 0.0234 0.0001 0.0045
Transportat ion -0.1027 0.0238 0.0067 -0.0269 -0.0594 0.0770 0.0017 -0.1094
Argent ina 0.0275 -0.0295 0.0234 -0.0061 -0.0003 -0.0276 -0.0259 -0.0282
Australia 0.0232 0.0090 0.0032 -0.0271 -0.0513 0.0193 -0.0045 -0.0143
Bahamas -0.0119 0.0056 0.0055 0.0134 0.0101 0.0014 -0.0285 0.0104
Belgium 0.0016 0.0023 0.0152 0.0115 -0.0158 0.0184 -0.0250 0.0132
Bermuda 0.0139 -0.0277 0.0204 -0.0003 0.0114 -0.0372 0.0279 0.0687
Brazil 0.0480 -0.0873 0.0204 0.0006 0.0045 0.0156 0.0285 -0.0042
Canada 0.0153 -0.0018 -0.0409 -0.0181 -0.0190 -0.0087 -0.0536 0.0081
Cayman Islands 0.0048 0.0002 0.0039 0.0087 -0.0042 -0.0143 0.0241 0.0094
China -0.0494 0.0745 -0.0554 0.0312 -0.0048 -0.0742 -0.0283 0.1574
Czech Republic -0.0205 -0.0046 0.0142 0.0050 0.0237 0.0316 0.0280 0.0117
Denmark 0.0122 -0.0129 0.0112 0.0257 -0.0031 -0.0188 0.0123 -0.0049
France 0.0285 -0.0211 -0.0191 0.0064 -0.0240 -0.0046 0.0073 0.0173
Germany 0.0101 -0.0216 0.0244 0.0209 0.0162 -0.0373 0.0291 -0.0121
Greece -0.0125 -0.0148 0.0192 0.0302 0.0512 -0.0632 -0.0351 -0.0229
Hong Kong -0.0286 0.0449 0.0162 -0.0016 -0.0318 -0.0048 -0.0274 0.0641
India -0.0079 -0.0206 0.0163 0.0129 0.0444 -0.0431 -0.0279 0.0153
Ireland 0.0414 -0.0342 0.0124 0.0103 -0.0134 -0.0230 0.0244 -0.0715
Israel -0.0293 0.0500 0.0206 -0.0069 -0.0040 -0.0639 -0.0191 0.0351
Italy -0.0165 0.0262 0.0015 0.0255 -0.0100 0.0271 -0.0021 0.0082
M acao 0.0471 -0.0580 0.0239 -0.0073 -0.0017 -0.0162 0.0087 0.0009
M alaysia 0.0085 -0.0071 0.0163 0.0040 -0.0019 -0.0271 0.0329 0.0037
M onaco 0.0037 0.0000 0.0010 0.0133 -0.0019 0.0027 -0.0246 -0.0357
Netherlands 0.0263 -0.0371 0.0226 0.0277 0.0099 -0.0366 -0.0215 -0.0114
Norway -0.0269 0.0061 0.0061 0.0098 0.0347 -0.0302 0.0036 0.0160
Panama 0.0034 -0.0191 0.0081 0.0091 0.0239 -0.0346 0.0164 0.0058
Philippines -0.0130 0.0128 0.0065 0.0111 0.0115 -0.0352 -0.0262 0.0245
Puerto Rico 0.0386 -0.0208 0.0102 0.0111 -0.0383 0.0211 0.0020 -0.0209
Russian Federat ion 0.0321 -0.0451 0.0236 -0.0320 -0.0087 0.0267 -0.0482 0.0102
South Korea -0.0102 0.0033 0.0220 -0.0397 0.0228 -0.0420 -0.0020 0.0142
Spain 0.0053 -0.0232 0.0175 -0.0366 0.0012 -0.0305 0.0120 -0.0016
Sweden 0.0006 -0.0128 0.0060 0.0108 0.0226 -0.0293 0.0109 -0.0162
Switzerland 0.0024 -0.0021 -0.0005 -0.0527 0.0070 -0.0382 -0.0216 -0.0100
Taiwan 0.0037 -0.0064 0.0242 0.0160 0.0040 -0.0063 -0.0370 0.0049
Thailand -0.0207 0.0108 0.0087 0.0146 0.0225 -0.0083 -0.0138 -0.0017
United Arab Emirates -0.0317 0.0058 0.0108 0.0142 0.0383 -0.0026 0.0360 0.0081
United Kingdom 0.0244 -0.0325 0.0336 -0.0436 -0.0212 0.0073 0.0055 0.0261

Correlation of test variables

Appendix 12. Source: Own contribut ion

Correlat ion at a stat ist ically crit ical level between 0.8 and 1; -0.8 and -1

Correlat ion at a concerning level between 0.65 and 0.79; -0.65 and -0.79

Correlat ion at a not icable level between 0.5 and 0.64; -0.5 and -0.64

Correlat ion at a level of  minor importance between 0.35 and 0.49; -0.35 and .0.49

Correlat ion at a very insignif icant level between -0.34 and 0.34
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Appendix 13.1: Zero-mean tested separately 

 
Continues on the next page 

Zero-mean condition output (tested separately)

Variable Est imate Std Erro r t  R at io P ro b>|t |
Ln M arket Value (Euro) -1.04E-15 0.425916 0 1
Upward revision 5.217E-14 1.900619 0 1
Downward revision 3.113E-14 1.459134 0 1
P/B 4.247E-14 1.705179 0 1
Hot/Cold 3.545E-17 0.015297 0 1
Delta ICI -2.44E-16 0.096326 0 1
Float (%) -3.09E-16 0.031704 0 1
Time period[Peri-crisis] 1.506E-14 0.831159 0 1
Time period[Pre-crisis] -5.3E-15 0.673319 0 1
General Industry[Aerospace] 2.474E-13 9.244571 0 1
General Industry[Agribusiness] 9.966E-14 9.244571 0 1
General Industry[Auto/Truck] 1.733E-13 5.249907 0 1
General Industry[Chemicals] -1.46E-13 3.469927 0 1
General Industry[Computers & Electronics] -1.87E-13 1.500969 0 1
General Industry[Construct ion/Building] -6.55E-14 3.597245 0 1
General Industry[Consumer Products] -9.87E-15 4.103559 0 1
General Industry[Defense] 1.178E-12 14.55303 0 1
General Industry[Dining & Lodging] -1.05E-13 3.469927 0 1
General Industry[Finance] -1.86E-13 1.92128 0 1
General Industry[Food & Beverage] -8.92E-14 5.100332 0 1
General Industry[Forestry & Paper] 1.172E-12 10.3207 0 1
General Industry[Healthcare] -2.02E-13 1.519589 0 1
General Industry[ Insurance] -1.73E-13 3.00685 0 1
General Industry[Leisure & Recreat ion] 6.628E-14 4.334595 0 1
General Industry[M achinery] 2.195E-13 5.249907 0 1
General Industry[M etal & Steel] 3.711E-15 4.514839 0 1
General Industry[M ining] 1.619E-14 5.596544 0 1
General Industry[Oil & Gas] -1.47E-13 2.09418 0 1
General Industry[Professional Services] -1.7E-13 2.525548 0 1
General Industry[Publishing] 3.134E-13 6.584268 0 1
General Industry[Real Estate/Property] -1.73E-13 3.691644 0 1
General Industry[Retail] -2.01E-13 2.874254 0 1
General Industry[Telecommunicat ions] -2.32E-13 2.85417 0 1
General Industry[Text ile] 2.746E-13 7.835784 0 1
General Industry[Transportat ion] -1.54E-13 2.633166 0 1
Issuer Nat ionality[Argent ina] -1.43E-12 8.843405 0 1
Issuer Nat ionality[Australia] -1.01E-12 14.91331 0 1
Issuer Nat ionality[Bahamas] 3.029E-12 20.94537 0 1
Issuer Nat ionality[Belgium] -1.18E-12 14.91331 0 1
Issuer Nat ionality[Bermuda] -1.69E-12 5.489882 0 1
Issuer Nat ionality[Brazil] -6.49E-13 10.68906 0 1
Issuer Nat ionality[Canada] -1.55E-12 5.756995 0 1
Issuer Nat ionality[Cayman Islands] 3.143E-12 20.94537 0 1
Issuer Nat ionality[China] -1.96E-12 3.008018 0 1
Issuer Nat ionality[Czech Republic] 2.575E-12 20.94537 0 1
Issuer Nat ionality[Denmark] -1.87E-12 12.25995 0 1
Issuer Nat ionality[France] -4.5E-13 10.68906 0 1
Issuer Nat ionality[Germany] -9.85E-13 9.624236 0 1
Issuer Nat ionality[Greece] -1.79E-12 5.167731 0 1
Issuer Nat ionality[Hong Kong] -1.19E-12 9.624236 0 1
Issuer Nat ionality[ India] -1.81E-12 12.25995 0 1
Issuer Nat ionality[ Ireland] -1.51E-12 9.624236 0 1
Issuer Nat ionality[ Israel] -1.91E-12 4.478865 0 1
Issuer Nat ionality[ Italy] 2.688E-12 20.94537 0 1
Issuer Nat ionality[M acao] 3.257E-12 20.94537 0 1
Issuer Nat ionality[M alaysia] 2.688E-12 20.94537 0 1
Issuer Nat ionality[M onaco] 2.802E-12 20.94537 0 1
Issuer Nat ionality[Netherlands] -1.89E-12 7.757621 0 1
Issuer Nat ionality[Norway] -1.64E-12 14.91331 0 1
Issuer Nat ionality[Panama] 3.143E-12 20.94537 0 1
Issuer Nat ionality[Philippines] 3.029E-12 20.94537 0 1
Issuer Nat ionality[Puerto Rico] -2.1E-12 12.25995 0 1
Issuer Nat ionality[Russian Federat ion] -5.35E-13 10.68906 0 1
Issuer Nat ionality[South Korea] -1.53E-12 9.624236 0 1
Issuer Nat ionality[Spain] -2.29E-12 12.25995 0 1
Issuer Nat ionality[Sweden] 2.916E-12 20.94537 0 1
Issuer Nat ionality[Switzerland] 2.234E-12 20.94537 0 1
Issuer Nat ionality[Taiwan] -2.15E-12 12.25995 0 1
Issuer Nat ionality[Thailand] 2.688E-12 20.94537 0 1
Issuer Nat ionality[United Arab Emirates] 2.688E-12 20.94537 0 1
Issuer Nat ionality[United Kingdom] -1.68E-12 5.756995 0 1

Appendix 13.1. Source: Own contribution
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Appendix 13.2: Zero-mean tested simultaneously  
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Zero-mean condition output (tested simultaneously)

Variable Est imate Std Erro r t  R at io P ro b>|t |
Ln M arket Value (Euro) -1.11E-14 0.534205 0 1
Upward revision 1.205E-13 2.030538 0 1
Downward revision 3.919E-14 1.605177 0 1
P/B 3.746E-13 3.966876 0 1
Hot/Cold -1.02E-15 0.021995 0 1
Delta ICI -1.79E-16 0.100646 0 1
Float (%) -3.26E-17 0.039242 0 1
Time period[Peri-crisis] 1.06E-13 1.349429 0 1
Time period[Pre-crisis] -1.08E-13 1.375222 0 1
General Industry[Aerospace] 3.729E-13 9.389779 0 1
General Industry[Agribusiness] -1.39E-13 9.76041 0 1
General Industry[Auto/Truck] 2.637E-13 5.343548 0 1
General Industry[Chemicals] -1.61E-13 3.567421 0 1
General Industry[Computers & Electronics] -1.97E-13 1.591971 0 1
General Industry[Construct ion/Building] 2.896E-14 3.675952 0 1
General Industry[Consumer Products] -1.27E-14 4.196796 0 1
General Industry[Defense] 1.308E-12 14.77677 0 1
General Industry[Dining & Lodging] -4.21E-14 3.545132 0 1
General Industry[Finance] -1.13E-13 1.977678 0 1
General Industry[Food & Beverage] -2.85E-13 5.334914 0 1
General Industry[Forestry & Paper] 1.209E-12 10.49478 0 1
General Industry[Healthcare] -1.69E-13 1.677589 0 1
General Industry[ Insurance] -3.07E-13 3.290912 0 1
General Industry[Leisure & Recreat ion] -7.59E-14 4.505072 0 1
General Industry[M achinery] 2.75E-13 5.344789 0 1
General Industry[M etal & Steel] -6.17E-15 4.626017 0 1
General Industry[M ining] 1.3E-13 5.687016 0 1
General Industry[Oil & Gas] -4.48E-14 2.163231 0 1
General Industry[Professional Services] -1.71E-13 2.62778 0 1
General Industry[Publishing] 4.144E-13 6.688635 0 1
General Industry[Real Estate/Property] -9.11E-14 3.788869 0 1
General Industry[Retail] -1.03E-13 2.938255 0 1
General Industry[Telecommunicat ions] -1.95E-13 2.932094 0 1
General Industry[Text ile] 3.068E-13 7.962309 0 1
General Industry[Transportat ion] -7.16E-13 3.268704 0 1
Issuer Nat ionality[Argent ina] -1.6E-12 9.155215 0 1
Issuer Nat ionality[Australia] -1.25E-12 15.156 0 1
Issuer Nat ionality[Bahamas] 3.444E-12 21.336 0 1
Issuer Nat ionality[Belgium] -1.3E-12 15.19669 0 1
Issuer Nat ionality[Bermuda] -1.59E-12 5.887377 0 1
Issuer Nat ionality[Brazil] -3.1E-13 10.91576 0 1
Issuer Nat ionality[Canada] -1.69E-12 5.873214 0 1
Issuer Nat ionality[Cayman Islands] 3.123E-12 21.39382 0 1
Issuer Nat ionality[China] -2.13E-12 3.173261 0 1
Issuer Nat ionality[Czech Republic] 2.552E-12 21.24669 0 1
Issuer Nat ionality[Denmark] -2E-12 12.45555 0 1
Issuer Nat ionality[France] -6.33E-13 10.91116 0 1
Issuer Nat ionality[Germany] -1.08E-12 9.779622 0 1
Issuer Nat ionality[Greece] -1.41E-12 5.789749 0 1
Issuer Nat ionality[Hong Kong] -1.13E-12 10.03233 0 1
Issuer Nat ionality[ India] -1.87E-12 12.51365 0 1
Issuer Nat ionality[ Ireland] -1.57E-12 9.814813 0 1
Issuer Nat ionality[ Israel] -2.06E-12 4.62589 0 1
Issuer Nat ionality[ Italy] 2.504E-12 21.229 0 1
Issuer Nat ionality[M acao] 3.069E-12 21.66555 0 1
Issuer Nat ionality[M alaysia] 2.593E-12 21.21265 0 1
Issuer Nat ionality[M onaco] 3.172E-12 21.36936 0 1
Issuer Nat ionality[Netherlands] -2.02E-12 7.884038 0 1
Issuer Nat ionality[Norway] -1.49E-12 15.15602 0 1
Issuer Nat ionality[Panama] 3.583E-12 21.33725 0 1
Issuer Nat ionality[Philippines] 2.921E-12 21.3179 0 1
Issuer Nat ionality[Puerto Rico] -2.29E-12 12.44867 0 1
Issuer Nat ionality[Russian Federat ion] -6.45E-13 10.88318 0 1
Issuer Nat ionality[South Korea] -1.65E-12 9.80723 0 1
Issuer Nat ionality[Spain] -1.96E-12 12.46795 0 1
Issuer Nat ionality[Sweden] 3.346E-12 21.33296 0 1
Issuer Nat ionality[Switzerland] 2.079E-12 21.24943 0 1
Issuer Nat ionality[Taiwan] -2.25E-12 12.44697 0 1
Issuer Nat ionality[Thailand] 2.617E-12 21.22018 0 1
Issuer Nat ionality[United Arab Emirates] 2.774E-12 21.85879 0 1
Issuer Nat ionality[United Kingdom] -1.63E-12 5.861487 0 1

Appendix 13.2. Source: Own contribution
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Appendix 14: Breusch-Pegan-Godfrey test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Breusch-Pagan test - summary output

Multiple R 0.2086818

R Square 0.0435481

Adjusted R Square 0.0398674

Standard Error 2,441.3744

Observations 1,827

df SS MS F ratio p-value

Regression 7 493,636,884 70,519,555 11.8315 8.211E-15

Residual 1,819 10,841,802,031 5,960,309

Total 1,826 11,335,438,915

Coef- 

ficients

Standard 

Error t Stat p-value

Lower 

95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept 3,113.49 1,294.92 2.40 0.02 573.79 5,653.18 573.79 5,653.18

ln(Market cap) -120.47 55.25 -2.18 0.03 -228.83 -12.10 -228.83 -12.10

Upw ard revision 1,675.27 222.80 7.52 0.00 1,238.31 2,112.24 1,238.31 2,112.24

Dow nw ard revision -321.06 176.11 -1.82 0.07 -666.46 24.35 -666.46 24.35

P/B 19.33 232.24 0.08 0.93 -436.16 474.82 -436.16 474.82

Number of IPOs 0.88 2.05 0.43 0.67 -3.13 4.90 -3.13 4.90

Delta ICI 20.31 11.13 1.82 0.07 -1.53 42.14 -1.53 42.14

Float% -14.70 3.95 -3.72 0.00 -22.45 -6.95 -22.45 -6.95

Appendix 14. Source: Own contribution, Gujarati, D. N. et al. (2008)

ANOVA

Regression Statistics
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Appendix 15: White’s General Heteroscedasticity Test 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

White's test - summary output

Multiple R 0.0623193

R Square 0.0038837

Adjusted R Square 0.0027915

Standard Error 22.015227

Observations 1,827

df SS MS F ratio p-value

Regression 2 3,447 1,723 3.5557 0.0287586

Residual 1,824 884,038 485

Total 1,826 887,485

Coef- 

ficients

Standard 

Error t Stat p-value

Lower 

95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept 2.85 1.33 2.14 0.03 0.24 5.46 0.24 5.46

Predicted values -0.38 0.15 -2.54 0.01 -0.68 -0.09 -0.68 -0.09

Predicted values2 0.01 0.00 2.67 0.01 0.00 0.01 0.00 0.01

Regression Statistics

ANOVA

Appendix 15. Source: Own contribution, Gujarati, D. N. et al. (2008)
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Appendix 16: OLS analysis with alternative Winner’s curse proxy 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OLS analysis w ith alternative Winner's curse proxy

Summary of Fit

RSquare 0.266408

RSquare Adj 0.236730

Root Mean Square Error 21.61239

Mean of Response 13.09851

Observations (or Sum Wgts) 1,827

Parameter Estimates

Parameter Estimate Std Error t-Ratio F-Ratio p-value

Intercept -21.52485 13.98698 -1.54 - 0.124

ln(Market cap*Float%) 0.6177509 0.539675 1.14 1.31 0.2525

Upw ard revision 33.50393 2.030591 16.5 272.24 <.0001

Dow nw ard revision -6.444605 1.605411 -4.01 16.11 <.0001

P/B 8.1592392 3.968706 2.06 4.23 0.0399

Number of IPOs -0.01434 0.022012 -0.65 0.42 0.5148

Delta ICI 0.2268645 0.10075 2.25 5.07 0.0245

Float% -0.161136 0.036127 -4.46 19.89 <.0001

Time Period - - - 5.34 0.0049

General Industry - - - 3.50 <.0001

Issuer Nationality - - - 1.36 0.0770

Appendix 16. Source: Own contribution
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Appendix 17: Valuation method frequency overview 
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Appendix 17. Source: Petersen and Plenborg (2012)
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Appendix 18: Overview of State Street Investor Confidence Index 

 
 

Date Level Delta Date Level Delta Date Level Delta

Dec-02 87.2 n.m. Jan-07 109.1 1.4 Feb-12 91.8 -9.0

Jan-03 98.0 10.8 Feb-07 114.9 5.8 Mar-12 97.3 5.5

Feb-03 99.2 1.2 Mar-07 118.9 4.0 Apr-12 97.3 0.0

Mar-03 92.5 -6.7 Apr-07 117.4 -1.5 May-12 104.3 7.0

Apr-03 93.1 0.6 May-07 112.3 -5.1 Jun-12 99.2 -5.1

May-03 98.5 5.4 Jun-07 113.1 0.8 Jul-12 102.5 3.3

Jun-03 96.9 -1.6 Jul-07 108.5 -4.6 Aug-12 88.1 -14.4

Jul-03 105.4 8.5 Aug-07 117.7 9.2 Sep-12 90.0 1.9

Aug-03 103.6 -1.8 Sep-07 108.5 -9.2 Oct-12 95.2 5.2

Sep-03 102.5 -1.1 Oct-07 103.4 -5.1 Nov-12 99.4 4.2

Oct-03 105.0 2.5 Nov-07 98.9 -4.5 Dec-12 94.5 -4.9

Nov-03 107.7 2.7 Dec-07 89.3 -9.6 Jan-13 92.6 -1.9

Dec-03 114.8 7.1 Jan-08 91.9 2.6 Feb-13 86.6 -6.0

Jan-04 98.6 -16.2 Feb-08 96.7 4.8 Mar-13 91.6 5.0

Feb-04 93.9 -4.7 Mar-08 101.4 4.7 Apr-13 87.1 -4.5

Mar-04 91.7 -2.2 Apr-08 97.6 -3.8 May-13 86.5 -0.6

Apr-04 92.0 0.3 May-08 105.4 7.8 Jun-13 93.3 6.8

May-04 123.1 31.1 Jun-08 105.8 0.4 Jul-13 94.3 1.0

Jun-04 111.3 -11.8 Jul-08 107.0 1.2 Aug-13 91.0 -3.3

Jul-04 106.2 -5.1 Aug-08 102.6 -4.4 Sep-13 87.3 -3.7

Aug-04 107.4 1.2 Sep-08 98.1 -4.5 Oct-13 81.2 -6.1

Sep-04 107.5 0.1 Oct-08 82.1 -16.0 Nov-13 80.5 -0.7

Oct-04 107.7 0.2 Nov-08 84.3 2.2 Dec-13 81.4 0.9

Nov-04 104.9 -2.8 Dec-08 82.8 -1.5 Jan-14 86.1 4.7

Dec-04 112.8 7.9 Jan-09 86.9 4.1 Feb-14 91.4 5.3

Jan-05 112.8 0.0 Feb-09 94.7 7.8 Mar-14 88.1 -3.3

Feb-05 111.4 -1.4 Mar-09 95.2 0.5 Apr-14 93.0 4.9

Mar-05 114.2 2.8 Apr-09 103.2 8.0 May-14 94.9 1.9

Apr-05 111.5 -2.7 May-09 108.5 5.3 Jun-14 106.8 11.9

May-05 108.2 -3.3 Jun-09 115.8 7.3 Jul-14 107.7 0.9

Jun-05 108.0 -0.2 Jul-09 119.4 3.6 Aug-14 104.9 -2.8

Jul-05 105.8 -2.2 Aug-09 122.8 3.4 Sep-14 101.3 -3.6

Aug-05 108.2 2.4 Sep-09 118.4 -4.4 Oct-14 95.5 -5.8

Sep-05 104.5 -3.7 Oct-09 108.4 -10.0 Nov-14 91.2 -4.3

Oct-05 105.8 1.3 Nov-09 100.8 -7.6 Dec-14 95.8 4.6

Nov-05 110.8 5.0 Dec-09 104.3 3.5 Jan-15 114.3 18.5

Dec-05 106.9 -3.9 Jan-10 104.6 0.3 Feb-15 122.7 8.4

Jan-06 101.5 -5.4 Feb-10 102.6 -2.0 Mar-15 120.3 -2.4

Feb-06 100.3 -1.2 Mar-10 107.4 4.8 Apr-15 119.0 -1.3

Mar-06 104.5 4.2 Apr-10 99.4 -8.0 May-15 118.6 -0.4

Apr-06 108.5 4.0 May-10 88.4 -11.0 Jun-15 119.3 0.7

May-06 107.6 -0.9 Jun-10 91.2 2.8 Jul-15 115.6 -3.7

Jun-06 108.6 1.0 Jul-10 96.5 5.3 Aug-15 120.1 4.5

Jul-06 107.5 -1.1 Aug-10 92.0 -4.5 Sep-15 123.9 3.8

Aug-06 104.7 -2.8 Sep-10 88.1 -3.9 Oct-15 115.8 -8.1

Sep-06 103.3 -1.4 Oct-10 88.2 0.1 Nov-15 113.7 -2.1

Oct-06 108.9 5.6 Nov-10 96.4 8.2 Dec-15 112.2 -1.5

Nov-06 108.1 -0.8 Dec-10 104.2 7.8 Jan-16 106.6 -5.6

Dec-06 107.7 -0.4 Jan-11 100.8 -3.4 Feb-16 105.0 -1.6

State Street Investor Confidence Index

Appendix 18. Source: B loomberg
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Appendix 19: Overview of tax rates 

 
 
 
 
 
 
 
 
 
 
 
 

Overview of various tax rates and underpricing levels (relating to figure 4.8)

Country
Tax on capital 

gains (fixed)1

Tax on 

personal 

income 

(median)2

Difference
Underpricing 

per nation3

#IPOs per 

nation4

Austria 25.0% 50.0% 25.0% 3.7% 25

Belgium 57.2% 57.2% 0.0% 3.7% 54

Bulgaria5 0.0% 30.0% 30.0% 21.6% 21

Canada 22.5% 29.0% 6.5% 5.7% 250

Denmark 42.0% 60.7% 18.7% 11.5% 39

France 38.0% 52.5% 14.5% 6.1% 240

Germany 25.0% 50.7% 25.7% 6.0% 190

Greece 15.0% 44.5% 29.5% 9.6% 68

Ireland 33.0% 44.5% 11.5% 7.4% 35

Italy 20.0% 47.6% 27.6% 6.3% 152

Netherlands6 30.0% 56.0% 26.0% 3.6% 44

Norw ay 27.0% 43.3% 16.3% 4.7% 105

Poland 19.0% 38.5% 19.5% 13.4% 239

Russian Federation7 13.0% 13.0% 0.0% 4.9% 76

Spain 27.0% 49.5% 22.5% 5.3% 56

Sw eden 30.0% 56.5% 26.5% 9.5% 89

Sw itzerland8 0.0% 40.2% 40.2% 5.9% 48

Turkey9 37.5% 37.5% 0.0% 7.4% 65

United Kingdom 28.0% 45.0% 17.0% 11.2% 823

USA 28.7% 37.3% 8.6% 12.6% 1568

Average 25.9% 44.2% 18.3% 8.0% 209

Median 27.0% 44.8% 19.1% 6.2% 72

Sources overview

5) Bulgarian Properties Ltd.

6) Enneman, 2016

7) Worldw ide-tax, 2013

8) Sw itzerland Global Enterprise, 2012

9) Sackin, 2013

Appendix 19. Source: Illustrated below

1) Tax Foundation, 2013

2) Trading Economics, 2016

3) Dealogic

4) Dealogic
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Appendix 20: Overview of investor feedback 
Page 1/2 

 
 
 
 

 
 

Continues on the next page 
 

Investor feedback 1/2

Inst itut io n

A mo unt o f  

feedback 

( t imes 

asked)

F irst  

feedback 

(days fro m 

IP O)

M o st 

recent  

feedback 

(days fro m 

IP O)

Expicit ly 

mentio ns a 

disco unt Inst itut io n

A mo unt o f  

feedback 

( t imes 

asked)

F irst  

feedback 

(days fro m 

IP O)

M o st 

recent  

feedback 

(days fro m 

IP O)

Expicit ly 

mentio ns a 

disco unt

Company 1 1 21 21 No Company 59 2 26 15 Yes

Company 2 2 16 14 No Company 60 2 27 15 No

Company 3 2 20 15 No Company 61 4 21 13 No

Company 4 1 15 15 No Company 62 3 27 14 No

Company 5 5 27 15 No Company 63 1 16 16 No

Company 6 2 27 14 No Company 64 3 23 19 No

Company 7 1 27 27 No Company 65 4 26 14 No

Company 8 1 26 26 No Company 66 1 22 22 No

Company 9 3 21 13 No Company 67 3 21 13 No

Company 10 1 14 14 No Company 68 1 22 22 No

Company 11 2 26 19 No Company 69 3 20 14 No

Company 12 4 21 14 Yes Company 70 2 22 14 No

Company 13 1 27 26 No Company 71 1 26 26 No

Company 14 1 26 26 No Company 72 3 27 15 No

Company 15 1 27 26 No Company 73 1 26 26 No

Company 16 1 27 27 No Company 74 3 26 16 No

Company 17 1 26 26 No Company 75 1 19 19 No

Company 18 2 15 14 No Company 76 1 21 21 No

Company 19 2 20 15 No Company 77 1 21 21 No

Company 20 2 27 15 No Company 78 5 21 16 No

Company 21 11 27 16 Yes Company 79 1 20 20 No

Company 22 1 26 26 No Company 80 1 20 20 No

Company 23 1 26 26 No Company 81 1 20 20 No

Company 24 1 21 21 No Company 82 1 20 20 No

Company 25 5 27 16 No Company 83 1 14 14 No

Company 26 1 19 19 No Company 84 3 27 21 No

Company 27 2 26 20 No Company 85 5 27 16 No

Company 28 1 23 23 No Company 86 2 23 15 No

Company 29 1 15 15 No Company 87 3 27 22 Yes

Company 30 2 21 15 No Company 88 2 20 19 Yes

Company 31 1 16 16 No Company 89 4 27 22 No

Company 32 1 13 13 No Company 90 1 26 26 No

Company 33 1 16 16 No Company 91 1 19 19 No

Company 34 1 23 23 No Company 92 1 14 14 No

Company 35 1 22 22 No Company 93 2 26 16 No

Company 36 7 27 16 No Company 94 3 27 15 No

Company 37 4 22 14 No Company 95 1 21 21 No

Company 38 1 21 21 No Company 96 1 26 26 No

Company 39 3 27 27 No Company 97 1 20 20 No

Company 40 5 26 14 Yes Company 98 3 27 15 No

Company 41 4 27 20 No Company 99 1 21 21 No

Company 42 3 27 15 No Company 100 2 23 20 Yes

Company 43 4 26 19 No Company 101 4 27 15 No

Company 44 1 14 14 No Company 102 1 27 27 No

Company 45 1 26 26 No Company 103 1 19 19 No

Company 46 1 27 27 No Company 104 1 27 27 No

Company 47 1 21 21 No Company 105 1 16 16 Yes

Company 48 2 21 16 No Company 106 1 14 14 No

Company 49 1 27 27 No Company 107 1 27 27 No

Company 50 5 27 14 No Company 108 1 15 15 No

Company 51 1 21 21 No Company 109 2 26 19 No

Company 52 1 16 16 No Company 110 1 27 27 No

Company 53 2 22 16 No Company 111 1 23 23 No

Company 54 2 26 19 Yes Company 112 1 27 27 No

Company 55 1 20 20 No Company 113 1 26 26 No

Company 56 1 21 21 No Company 114 1 14 14 No

Company 57 2 15 14 No Company 115 1 14 14 No

Company 58 6 26 20 Yes Company 116 1 23 23 No

Appendix 19. Source: FIH Partners (sensitive material undisclosed)
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Page 2/2 

 

Investor feedback 2/2

Inst itut io n

A mo unt o f  

feedback 

( t imes 

asked)

F irst  

feedback 

(days fro m 

IP O)

M o st 

recent  

feedback 

(days fro m 

IP O)

Expicit ly 

mentio ns a 

disco unt Inst itut io n

A mo unt o f  

feedback 

( t imes 

asked)

F irst  

feedback 

(days fro m 

IP O)

M o st 

recent  

feedback 

(days fro m 

IP O)

Expicit ly 

mentio ns a 

disco unt

Company 117 1 15 15 No Company 175 1 15 15 No

Company 118 1 20 16 No Company 176 1 15 15 No

Company 119 1 27 27 No Company 177 1 22 22 No

Company 120 1 22 22 No Company 178 1 22 22 Yes

Company 121 1 26 26 No Company 179 1 27 27 No

Company 122 1 19 19 No Company 180 7 27 15 Yes

Company 123 1 13 13 No Company 181 3 27 14 No

Company 124 6 27 14 No Company 182 1 14 14 No

Company 125 3 27 15 No Company 183 1 27 27 Yes

Company 126 1 26 26 No Company 184 1 16 16 No

Company 127 1 22 22 No Company 185 1 23 23 No

Company 128 3 27 14 Yes Company 186 1 22 22 No

Company 129 2 21 19 No Company 187 1 16 16 No

Company 130 5 27 22 Yes Company 188 8 27 12 No

Company 131 2 20 15 No Company 189 1 27 27 No

Company 132 1 27 27 No Company 190 1 20 20 No

Company 133 1 27 27 Yes Company 191 1 19 19 No

Company 134 1 26 26 No Company 192 1 22 22 No

Company 135 7 27 14 Yes Company 193 1 26 26 No

Company 136 3 19 16 No Company 194 1 23 23 Yes

Company 137 3 23 14 No Company 195 1 23 23 No

Company 138 1 27 27 No Company 196 4 27 16 No

Company 139 3 16 16 No Company 197 1 27 27 No

Company 140 1 27 27 No Company 198 1 20 20 No

Company 141 2 26 19 Yes Company 199 1 22 22 No

Company 142 2 26 22 No Company 200 1 19 19 No

Company 143 3 27 20 No Company 201 3 27 26 No

Company 144 1 27 27 No Company 202 1 27 27 No

Company 145 7 26 19 Yes Company 203 2 23 20 Yes

Company 146 1 23 23 No Company 204 1 23 23 No

Company 147 1 27 27 No Company 205 1 22 22 No

Company 148 5 27 21 Yes Company 206 1 27 27 No

Company 149 4 27 20 No Company 207 1 16 16 No

Company 150 1 16 16 No Company 208 1 21 21 No

Company 151 1 21 21 No Company 209 4 20 19 Yes

Company 152 1 16 16 No Company 210 1 27 27 No

Company 153 1 20 20 No Company 211 1 26 26 No

Company 154 1 16 16 No Company 212 1 23 23 Yes

Company 155 1 19 19 No Company 213 1 27 27 No

Company 156 2 27 15 No Company 214 1 22 22 No

Company 157 8 27 15 Yes Company 215 3 22 16 No

Company 158 4 27 14 No Company 216 2 27 14 No

Company 159 1 14 14 No Company 217 1 26 26 No

Company 160 1 22 22 No Company 218 1 21 21 No

Company 161 2 22 15 No Company 219 1 26 26 No

Company 162 2 27 20 No Company 220 2 26 20 No

Company 163 3 26 23 Yes Company 221 1 15 15 No

Company 164 1 22 22 No Company 222 4 26 19 Yes

Company 165 1 23 23 No Company 223 2 27 26 No

Company 166 1 27 27 No Company 224 1 26 26 No

Company 167 1 21 21 No Company 225 1 19 19 No

Company 168 2 22 21 No Company 226 1 19 19 No

Company 169 1 22 22 No Company 227 1 20 20 No

Company 170 1 19 19 No Company 228 1 15 15 No

Company 171 1 27 27 No Company 229 1 19 19 No

Company 172 1 27 27 No Company 230 1 15 15 No

Company 173 2 27 19 No Company 231 2 20 16 No

Company 174 1 16 16 No

Appendix 20. Source: FIH Partners (sensitive material undisclosed)


