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Abstract: 

This master thesis investigates 1335 IPOs based in Western Europe, in the period 1st 

January 2001 to 1st January 2021. The focus in the thesis is the well-known IPO 

underpricing puzzle, which has been debated for a long time. The thesis aims to see what 

effects underpricing of IPOs in Northwestern and Southwestern Europe, see if there are 

any differences in the underpricing between the two regions, and see if the underpricing 

has changed after the financial crisis. Based on earlier theories, we have developed ten 

propositions related to ex-ante uncertainty, Signalling effect, asymmetric information, 

economics, certification effects, and ownership incentives. Our findings show there is a 

difference in the underpricing of the two regions. We have also tested different theories 

explaining the degree of underpricing. We could not determine the effect the financial 

crisis had on IPO underpricing in the two regions. 
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1.0 Introduction 

The IPO underpricing puzzle has been debated for a long time, and numerous scholars 

have tried to explain the phenomenon with a range of theories. Earlier research has 

documented a systematic underpricing of initial public offerings. Reilly and Hatfield 

(1969) were the first ones who described the phenomenon, and after their findings, several 

researchers confirmed their results and added different theories through future research, 

i.e., Ibbotson and Jaffe (1975). When IPOs are underpriced, existing shareholders sell 

shares at a discount and accept that money is left on the table. The money left on the table 

amounts to a significant wealth transfer from existing to new shareholders. 

Over the past 50 years, the topic has been thoroughly studied, and researchers have come 

up with different theories. However, no one has come to any final conclusion as to why 

IPOs are systematically underpriced. New York Stock Exchange, Nasdaq, London Stock 

Exchange, Frankfurt Stock Exchange, and Shanghai Stock Exchange are the most 

frequently studied markets for IPO underpricing. This study looks specifically into the 

Western European markets by comparing Northwestern and Southwestern European 

firms. Our angle is fascinating to study, due to limited research on how the financial crisis 

and the economic divergence between the two regions have been affected in an 

underpricing context.    

1.1 Problem Statement 

This thesis aims to examine if there is any difference in the underpricing of IPOs of 

Northwestern and Southwestern European firms before and after the financial crisis. 

Furthermore, our target is to determine any universal characteristics of the underpriced 

IPOs related to ex-ante uncertainty, signalling, asymmetric information, economics, 

certification effects, and ownership incentives.  

Our sample data includes IPOs from 27 different nations in Western Europe, with data 

from 1. January 2001 to 1. January 2021. Our objective is to examine the underpricing in 

Northwestern and Southwestern Europe in the context of the financial crisis. 
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Problem statement: 

"What effects the underpricing of IPOs in Northwestern and Southwestern 

Europe, are there any difference in the underpricing between Northwestern 

and Southwestern Europe and has the underpricing changed after the 

financial crisis?" 

To answer our problem statement, we propose ten propositions, in three different 

regression models, and then analyse them individually. The propositions can be grouped 

in different segments, based on the theories covered. 

1.2 Topic delimitations 

IPO Underpricing is a broad topic, and it is essential to state what delimitations this thesis 

has. We have limited our data collection to the Refinitiv Datastream. Due to many obser-

vations and the complexity of dealing with a broad range of different exchanges and ju-

risdictions, we did not find it feasible to manually collect additional data from other 

sources. Due to limiting our data to Refinitiv Datastream, there are some variables with 

limited data which we are not available to test for. With that in account, we have chosen 

to test for theories with a satisfactory amount of data. 

The data sample is limited to firms headquartered in Western Europe, using Refinitiv 

Datastream’s definition of the countries the region consists of. We have limited our anal-

ysis to Western Europe as according to our research question. The analysis aims to ana-

lyse the underpricing in a Western European context.   

We have chosen to concentrate on Western Europe and exclude Eastern Europe for the 

analysis. Our reasoning is due to the economic and institutional differences in the regions. 

Due to the Iron Curtain, Eastern Europe diverged from their Western European counter-

parts, being communist governed, forming a clear divide. Even though the Berlin wall 

fell in 1989 and that Eastern European nations have joined the European Union, structural 

economic differences are still present. The trade in the Eastern European region is still 

more focused on interregional trade and not wholly integrated into the Western European 

economic region. Eastern European economies inherited a legacy of decades of com-

munist policies before opening and transforming themselves to market economies. Boltho 
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(2020) found a convergence between the Western and Eastern European economic re-

gions; however, there are still structural differences between the two regions. One is the 

presence of a solid financial system, where Western European nations have stronger fi-

nancial institutions than Eastern Europe. The weaker financial system and the communist 

past leading to being more averse to taking up debt have also led to a structural difference 

in the regions. It could be interesting to focus on Eastern Europe as a separate region in 

our analysis, but we have decided to focus on the Western European region solely. 

  

Boltho (2020) found an economic convergence between the Southwestern and North-

western European nations from the 1960s to the late 1990s. During the economic conver-

gence, the gap in GDP per capita shrunk from 37% down to 14% in the two economic 

areas. However, the trend of convergence changed in the early 2000s, and the two eco-

nomic regions started to diverge, with Southwestern European nations starting to under-

perform against the Northwestern European nations. The financial crisis and the subse-

quent European debt crisis exacerbated the divergence between the two regions. Due to 

the different behaviour of the two economies and the slight divergence seen from the early 

2000s to an even more severe divergence becoming apparent post the financial crisis, we 

choose to analyse the regions separate from each other.  

We have chosen to examine IPOs between 2001-2020 to have sufficient data before and 

after the financial crisis in 2008 to perform our analysis. We considered 2001 as a good 

cut off point as it is after the 2000 dot-com bubble.  

In addition, we can also detect if the financial crisis had any systematic effect on IPO 

underpricing in Southwestern and Northwestern Europe. Another delimitation is that we 

limit the analysis to the first-day performance of IPOs, and we will not look at the long-

term performance of the IPOs.   
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1.3 Thesis contribution 

There is extensive existing literature on the IPO underpricing puzzle. In our thesis, we 

seek to contribute to the existing literature by taking a unique approach by looking into 

the theories from a context of the financial crisis in Southwestern and Northwestern 

Europe.  

The results from our analysis will contribute to several IPO theories by either supporting 

the theories or provide results different from existing theories. Loughran and Ritter (2004) 

argue that underpricing changes over time, meaning that it could be expected that several 

theories would not be significant today. 

This paper will contribute to the existing literature on IPO underpricing. There are not 

done any comparison of Northwestern and Southwestern Europe in this context before. 

Most of the existing theories look at markets on an individual level, i.e., sample from only 

the New York stock exchange or London Stock exchange. There are done limited research 

regarding IPO underpricing of regional geographical areas. 

The financial crisis had a significant impact on the financial markets globally, while the 

Eurozone debt crisis especially affected Southwestern Europe. It is not researched how 

the financial crisis and debt crisis has affected the IPO underpricing in Western Europe; 

therefore, our thesis will contribute to new research. 

1.4 Outline 

The outline of this thesis can be divided into seven parts. Part one includes the 

introduction, introducing the thesis' topic, research questions, delimitations, and 

contribution. Part two is a literature review, which presents the IPO process, theories 

showing how to calculate underpricing and different theories related to IPO underpricing. 

In part three, we present ten different propositions related to IPO underpricing. Part four 

contains the methodology and the econometric theory we apply to achieve reliable 

answers from our data sample. 

Part five addresses the data sample we have chosen and digs deeper into the dataset and 

summarizes the returns, industry composition, and observations in the different countries 
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being examined. In part six, we present the regression results and summaries. Part seven 

contains the statistical tests to test the model fit and assumptions. Part eight contains a 

discussion of the findings in the thesis. Part eight is the conclusion and is where we are 

summarizing our findings and draws a conclusion regarding our results. In part nine we 

draw a conclusion regarding our findings.  

2.0 Literature Review 

2.1 Initial Public Offering (IPO) 
An Initial public offering in the process where a private company for the first-time choses 

to go public. 

Going public is a major decision for a company and probably one of the most important 

decisions the company will take in its life cycle. An IPO makes it possible for new 

investors to buy shares in the company while existing shareholders get the opportunity to 

weigh down their investment in the company. There are many reasons why a company 

decides to do an IPO. It is, for instance, a way to raise capital. The capital can be used to 

fund the company’s investments and operations at a lower cost. In chapter 2.2, we will 

introduce several reasons for why a company chooses to go public.  

When a company wants to do an IPO, several requirements, legislation, and filings must 

be fulfilled. The issuing company are hiring an investment bank to help the company 

through this process. 

2.2 Why go public? 
Going public is a big deal for a company and demands much effort from the company 

itself and its underwriter(s). The company will, therefore, in most cases, have a good 

reason why they choose to go public. Some reasons why a private company decides to go 

public could be:  

1. Raising capital 

2. Increase liquidity of the shares 

3. Sell shares 

4. To acquire other businesses with equity, M&A 

5. Attract employees with stock options and public company stocks. 

6. Create publicity, brand awareness, prestige for the company 
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2.2.1 Raising capital 

One of the main reasons to do an IPO is to raise capital in the public market. Based on 

the pecking order theory, a firm should issue equity as a last resort if the firm has used its 

internal funding and it is no longer sensible to issue debt (Myers and Maijuf, 1984). A 

company that has gone through several rounds of financing in the private market may 

head to the public market if they can raise capital cheaper at a higher valuation than in 

the private market. There may be a preference for doing an IPO rather than doing a private 

round if the private round cannot reach a higher valuation or cheaper price of the capital 

in the private market than the previous round. 

2.2.2 Increase liquidity  

Stocks in private companies have significantly less liquidity. By taking the firm public, 

the firm will create a liquid secondary market for the shares, and pre-IPO shareholders 

can turn their holdings into cash easier. Liquidity is, for example, desired for early 

employees who have received stocks and want to monetize their shares, and with publicly 

traded, the employees can either sell or borrow against their shares.   

  

2.2.3 Sell shares  

Private Equity and Venture Capital funds are major players in the private market. These 

funds have a limited lifetime and must eventually sell their positions and return the capital 

to the limited partners. Thus, they will eventually have to exit the investment either 

through selling to another investor in the private market or taking the firm public. A 

common exit is to take the firms public by either completely exiting or partly selling off. 

Other investors in the private market may also view IPOs as a viable method to exit or 

partially exit the investment. The public market is more liquid than the private market, 

and investors may expect to achieve a higher valuation by selling shares in the public 

market.  
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 2.2.4 To acquire other businesses with equity 

Another reason to go public is to acquire other firms with shares as consideration. The 

liquidity of publicly traded stocks opens the possibility to acquire businesses with share 

consideration. This may be a major reason to IPO for a business planning to grow through 

M&As. 

 

2.2.5 Attract employees with stock options and public company shares 

Another reason could be to attract employees. Having publicly traded stocks opens the 

possibility of offering equity to employees and aligning their interest along with the 

company. The firm could, for example, offer stock purchasing plans where employees 

can buy company stock at a discount. Another possibility is to offer employees stock 

options or other instruments.  

 

2.2.6 Create publicity, brand awareness, prestige for the company 

Taking a firm public may create publicity and brand awareness for the company. It creates 

brand awareness by being more frequently in the media and as people get to know the 

company though investing in their stock, as well as the firms are being broadly covered 

by analysts and in the media. By being invested in their stock one may be more inclined 

to think positively about the company. Tesla, for example, has created a wide fanbase of 

people owning the stock, spreading brand awareness. There is also a certain aspect of 

prestige by being a public company attracting talent and clients.   

 

2.3 The IPO process 

When a company decides to go public, it must go through a complicated process. The 

first stage of the process is choosing an underwriter to help the company conduct a 

successful IPO. The following steps in the process will involve due diligence of the 

private company, filings, writing the prospect, roadshow, subscription, and allotment of 

the shares. 

 

2.3.1 Selecting an underwriter 

Investment banks underwrite the offering by buying and reselling the company shares to 

investors in the public market. The issuer is making several considerations when selecting 

underwriters for the deal.  
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First of all, industry knowledge is critical to get a successful placement of the IPO, i.e., if 

the underwriter has a dedicated industry team of high quality. It is also essential that the 

underwriter know the firm as the underwriters manage the roadshow and present it to 

potential investors.  

IPOs usually, especially for bigger deals, use a syndicate of underwriters, where one is 

serving as lead manager of the deal and the others as co-managers. Syndication reduces 

the underwriting risk for the underwriters and increases their reach to investors, achieving 

synergies between what different underwriters can offer. The issuer highly weights the 

distribution capability, either alone or in syndication with other investment banks. 

 

The underwriters' relationship and reputation with investors are crucial to distribute the 

shares towards the target market. The issuers have very different needs, and larger 

underwriters are better at reaching a broader international investor base, while local 

boutiques suites better for targeting a local specific market. Wolfe, Cooperman, and Ferris 

(1994) found that prestigious underwriters choose to underwrite larger and less risky 

IPOs.  

 

Issuers consider the long-term relationship with the investment bank and value other 

services offered by the underwriter, i.e., a high-quality equity research division that can 

cover the shares post-IPO and increase the interest for the company stock and thus 

liquidity in the secondary market. The issuer also considers other services such as 

secondary offerings, M&A advisory, Bond issuance and other services offered by the 

investment bank. 

Lastly, issuers consider any conflict of interest with the underwriter, securing that the 

underwriter acts in the issuers best interest.  

2.3.2 Due diligence and filings 

Due diligence is a way to analyse and reduce the risk from an investment perspective.  

The process typically covers the financial, commercial, tax, legal, operational, 

environmental, IT and human resource areas of a company.  

Filings include all the paperwork that must be done in terms of a public offering. 
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2.3.3 Marketing 

When the due diligence and filings are done, it is time to attract investors to the company 

and set a reasonable price for the company's shares. The way the investment banks are 

attracting investors is by setting up roadshows. A roadshow is a sales pitch made by the 

underwriting firm and the management of the IPO-ready company. The goal of the 

roadshow is to generate enthusiasm and positive attention right before the IPO. 

2.4 Offering Techniques 

The offering price is identified and set by the underwriter(s). There can be used different 

offering techniques in an IPO. Four of the most common techniques are “book building", 

"firm commitment", "auction", "best-effort". 

 

2.4.1 Book building 

Sherman (2005) examined the book building method compared to the auction method. 

Book building is the primary IPO method in both the U.S. and Europe. The method has 

generated lots of controversies as this method allows shares to be preferentially allocated. 

Investors are sceptical because they are discriminated against the allocation process. The 

underwriter and the management of the issuing company are holding roadshows to attract 

potential investors' interest. The underwriters will then get information from the investors 

on the roadshows about what the investors would pay for the company's shares. As this 

is a subjective opinion, the investors will have different opinions about valuation of the 

company. When the underwriter has talked with potential investors, underwriters set a 

price range for the offer. This price range is reflecting what the market thinks the shares 

are worth. When the underwriter has announced the price range for the offering price, the 

underwriter and the offering company allocate the shares among the investors at their 

discretion (Benveniste and Spindt 1989).  

 

2.4.2 Fixed price offering 

Fixed price offerings are primarily used in countries where IPOs are infrequent and rely 

on retail investors (Sherman 2002). What differs fixed-price offerings from the other 

pricing mechanisms is that the prices are determined before selling shares. There are no 

roadshows in this process, and the investment bank is not consulting the investor demand 
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in advance of the IPO.  Instead, the price discovery of the stock takes place in the 

aftermarket. The offering shares are allocated among the bidding investors the day before 

the IPO. The investment bank cannot allocate shares between the investors; instead, they 

are randomly rationed between all the bidders if the demand exceeds the offered shares 

(Zhang 2008). If the demand is lower than the supply of shares, the IPO will be postponed 

or fail. The advantages of a fixed type offering are that it is relatively easy to execute and 

low issuance costs. 

 

2.4.3 Firm commitment 

A firm commitment is when the underwriter commits to buy the stock in the IPO and 

resell them at the offer price. The underwriter risks taking a loss if the share starts trading 

below the offer price in a firm commitment. 

To reduce the risk, the underwriter has an incentive that promotes underpricing the issue. 

The more ex-ante price uncertainty there is in an offering, the stronger is the underwriter's 

incentive to presell all the shares in the issue. To remove the underwriter's incentive to 

presell and reduce underpricing, firms facing high price uncertainty may select a best-

efforts underwriting contract. One problem with a best-effort contract is that the firm's 

proceeds are uncertain and risk that the issue fails.  

The companies with more risk-averse owners are most likely to choose the Firm-

Commitment method, which gives a higher probability for a successful IPO than the best-

effort method.  

 

2.4.4 Auction 

There is no price set in an auction, and the IPO price will be set based on an auction. 

Auctions are not a preferred method as it often prices the IPOs inaccurately, and leads to 

bad performance for the IPO. A theory is that the lack of a book-building process reduces 

the price discovery (Benveniste and Spindt 1989).   

The issuing form “Auction” takes several forms. Uniform price auctions are auctions 

where all the winning bidders pay the same price for their shares.  The price the winning 

bidders has to pay may be either the market-clearing price (the highest price that allows 
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all the shares to be sold) or even below the clearing price. The reason why selling shares 

below the clearing price could be attractive is that the rationing of shares will increase. 

“Dirty” IPO auction is another form of auction, defined as a uniform price auction where 

the issuer leaves something on the table. This is done by pricing the shares below the 

market-clearing. 

The auction price is based on the investor bids, but it differs from book building as 

publicly announced rules usually determine auction allocations. Due to this, the highest 

bidders always will be able to buy shares in the offering. In a book building process is the 

underwriter able to allocate the shares to the investors they prefer. 

2.4.5 Best effort  

The "Best-effort" technique is where the investment bank guarantees to sell as much as 

possible of the IPO shares. This method can be compared to the underwriting technique 

"firm commitment," where the underwriter guarantees to purchase any unsold shares. 

What differs "Best Effort" from "Firm commitment" is that the Best Effort agreement 

gives relief to the underwriter from the obligation to purchase shares they cannot sell. The 

underwriter is not guaranteeing that all the shares will be sold. Instead, the underwriters 

receive an advisory fee for their services. By doing this, both the underwriter's risk and 

rewards are limited. In a best-effort agreement, the investment bank will act as an advisor, 

where the goal is to seek as many shares as possible. Instead of guaranteeing that all the 

shares get sold, the investment bank can only buy the number of shares that is adequate 

to satisfy the client. The bank is also able to cancel the IPO but will then not receive any 

fees. 

 

2.5 Theories about underpricing 
 

2.5.1 The Winner’s Curse 

As described in the chapter “IPO process”, the key parties in an IPO transaction are the 

underwriter(s), the issuing firm, and the investors. An asymmetric information model 

assumes that one of the transaction parties has more information than the others. A well-

known asymmetric information theory is “The Winner’s Curse Hypothesis”, adapted by 

Kevin V. Rock (1986). 
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The winner’s curse model explains the inconsistencies in newly issued IPOs and is based 

on the assumption that some of the investors have more information than others. By using 

asymmetric information as an advantage, informed investors will now only participate in 

underpriced IPOs, while uninformed investors will participate in all share issues. 

This imposes what is known as a "winner's curse" for uninformed investors. Uninformed 

investors receive all shares they have subscribed for in unattractive offerings, while in 

attractive offerings, their demands are somewhat crowded out by the informed investors. 

The shares in these issues will, therefore, be rationed between the informed and 

uninformed investors. 

In the case of overpricing, informed investors will choose not to participate, and 

uninformed investors will receive all the shares they have subscribed.   

Informed investors will only participate in underpriced issues, while uninformed 

investors will participate in both underpriced and overpriced IPOs, resulting in negative 

average returns. 

 

If the conditional expected returns are negative, IPO participation is not attractive for 

uninformed investors. Rock (1986) assumes that the market is dependent on participation 

from the uninformed investors, as the demand from informed investors is not sufficient 

to take up all the shares, even in underpriced IPOs. 

 

If uninformed investors are going to participate in IPOs, their expected return should 

therefore be at least break-even. Therefore, all IPOs should be done with a discount. By 

giving the investors a discount on the shares, the uninformed investors will still participate 

in the IPO’s. 

 

Rock (1986) concludes that the shares must be priced at a discount to attract the 

uninformed investors, as it would not make sense for the uninformed investors to 

participate in IPOs with a negative expected return. 

2.5.2 Principal-agent Theory 

The principal-agent theory is identifying and explaining challenges that can arise between 

the parties involved in the process. The concept is that one principal is engaging an agent 

to do a job for them. The job will for the agent involve a form of decision-making power. 
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The theory builds on two factors that can make the relationship between the parties 

challenging: 

1. The principal and agent have different goals.  

2. There is a form of asymmetric information between the parties.  

 

If the parties have different individual goals, they will act to satisfy their individual goals. 

The challenge is to create a plan of common goals that both parties can agree to and work 

towards.  

Asymmetric information means that one of the parties have more information than the 

others. I.e., the agent can take advantage of this and act with a behaviour that is not in 

line with the principal's goals. If the agent's salary is hourly based, the agent can, for 

instance, hide his most effective ways of working, in order to get a higher payment.  

In the case of an IPO, the company going public will be the principal, while the 

investment bank the principal has hired will be the agent.  

There are several reasons why there is asymmetric information. Li et al. (2018) argued 

that advancements in information and communication technology lead to investors hav-

ing access to more information. They further argued that due to the advancements, asym-

metric information has changed after the financial crisis.   

Chambers and Dimson (2009) argue that a firm's size reduces the information asymmetry 

due to larger firms being more monitored. Larger firms are more covered by equity re-

search analysts and in the media. The increased coverage leads to less asymmetric infor-

mation.   

Alli et al. (1994) found that financial firms are less underpriced than non-financial firms 

due to less information asymmetry. Financial firms have less information asymmetry, as 

financial firms are subjected to higher regulation and monitoring from regulatory agents, 

and thus more information is disclosed to investors.   

Baron (1982) presented a model to address the potential problem for IPOs. The paper 

argues that the underwriter performs three value-creating activities for the issuer: 

advising, underwriting, and distributing shares. Baron (1982) concludes that there is a 

strong demand for underwriters that can advise and give distribution services. This can 

explain the underpricing as the issuer must compensate the investment bank for the 
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information. According to Barron, when the underwriter has more information than the 

issuer, the IPO will be underpriced. 

Loughran and Ritter (2001) analysed the changing composition of IPO underpricing in 

1980-2000.  

The papers present two theories, the "analyst lust hypothesis" and "corruption 

hypothesis". The "analyst lust hypothesis" argues that the issuer will choose the 

underwriter based on future analyst coverage. Loughran and Ritter (2001) found out that 

there has been significantly higher underpricing on the IPO for companies that 

experienced increased analyst coverage after the IPO, and the IPO underpricing will be 

the compensation for the analyst coverage. 

 

The "corruption hypothesis" states that decision-makers of issuing firms and venture 

capitalists choose specific underwriters to get perks in the future. The theory is based on 

a trade-off between decision-makers and underwriters. The underwriter will get the 

opportunity to underwrite the decision-makers firm. As a part of the deal, the decision-

maker will get the opportunity to participate in future hot IPOs where the underwriter has 

responsibility.  

 

2.5.3 Signalling Theory 

In this theory, underpricing is used as a signal to investors about the value of the company. 

It is based on the assumption that the issuer has better information about their value than 

investors. The theory argues that a company deliberately undervalues its shares at the 

time of listing. Thus, they subsequently may increase in value to signal that the company 

is a company of quality and value. Though it will initially be expensive for the company, 

the signalling may allow the company to take a higher price for its shares in a subsequent 

issue, the signalling of which is successful at the time of listing (Eckbo,2008). According 

to Ibbotson (1975), IPOs are underpriced to "leave a good taste in investors' mouths". He 

was the first to receive credit for the performance of his signal theory to the financial 

market. His theory was expanded and further developed by Allen & Faulhaber (1989) and 

Welch (1989). 
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2.5.4 Signalling Theory (Welch, 1989) 

Welch (1989) states that high-value companies deliberately undercut the stock exchange 

listing to ensure a higher offer price in the event of a subsequent issue. The model operates 

in a two-period model, the period around the listing and the period after the listing. The 

model assumes that the company is a rational player with superior information about the 

company and operates in a risk-neutral and fully competitive capital market. The model 

distinguishes between two types of companies.  

One is characterized as a company with high value and has launched profitable projects, 

and the other one is characterized as a company with a low value that has initiated 

unprofitable projects. Welch's theory's basic assumption is that a low-value company 

provides a signal that it is a high-value company. Furthermore, it is assumed that investors 

can distinguish between which projects are initiated by which companies. There is further 

assumed that the projects initiated by a company with high value are not profitable for 

the company with low value. The low-value company launches unprofitable projects 

because it wants to signal to investors - that it is a company with high value at a later 

share issue. This means that investors still cannot distinguish between the two company 

types, as the low-value company provides to increase the company's value. This kind of 

action from the company with low value can only pay off if it manages to achieve a higher 

value by a subsequent share issue in relation to the costs associated with initiating the 

unprofitable projects. 

The company with high value can with advantage underestimate itself consciously, as it 

inflicts on the company with low value higher costs associated with imitating the high-

value company. This contributes to the fact that it is no longer economically advantageous 

for the company with a low value to imitating the company with high value. Under certain 

circumstances, it will be optimal for the company with high value to undervalue its shares 

at the listing and thus maximize the proceeds of the subsequent share issue.  
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2.5.5 Signalling Theory, Allen and Faulhaber (1989)  

Allen and Faulhaber state in their model that underpricing is a signal of a company's 

value. The model from Allen and Faulhaber has many similarities with the model made 

by Welch. The prerequisite for the model is that the company possesses the best available 

knowledge and knows the fundamental value best. However, it should be noted that this 

assumption contradicts the previously mentioned studies regarding the underpricing of 

shares at IPO.  

Another precondition is that a high-value company deliberately offers its shares at a 

discount in connection with the stock exchange listing and that investors know that only 

the high-value company is financially able to incur the indirect costs that arise in 

connection with the IPO. A company with low value will not be able to derive the same 

strategy as they will not hedge the loss again in the subsequent period. Therefore, 

underpricing in the model is considered a good signalling tool to separate the two 

company types. At the point where the signalling model put forward by Welch (1989) 

differs from Allen & Faulhaber (1989), the costs the low-value company incurs are in the 

attempt to emulate the high-value company. Reference is made here to the direct costs 

associated with the underpricing at the IPO. 

In both models, the company's original owners can maximize their total proceeds from 

both the IPO and the subsequent share issue. The study conducted by Allen & Faulhaber 

also shows that companies that wait to make a share issue immediately after the stock 

exchange listing are less underpriced than the companies that make a share issue 

immediately after the IPO. 
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2.5.6 Behavioural explanation - Welch  

Welch (1992) argues that the pricing decisions of IPOs can reflect informational cascades. 

The theory assumes that shares in an IPO are sold sequentially. Investors are split into 

two different groups, early investors, and late investors. Early investors are the first 

investors the investment bank is communicating with regarding participating in the IPO, 

and it is assumed that early and late investors invest sequentially and know which group 

they belong to. Welch's theory assumes that the late investors will be affected by how the 

early investors act. The late investors would only like to participate in the IPO as long as 

the early investors choose to do the same. If the early investors choose not to participate, 

then the late investors would neither.   

Thus, only a small number of investors control the price of the issuing through the cascade 

effect. If early investors believe that the stock is overpriced, then they would choose to 

swap the information with late investors and make the whole IPO fail. If early investors 

choose to participate in the IPO, they will create a cascade effect and create high demand 

leading to oversubscription.  

Because of this cascade effect, the issuers are working hard to convince the earlier 

investors that the IPO is a good case. The issuers would not give the late investors so 

much attention, as they only will act in the same way as the early investors do. Because 

of the cascade effect, underwriters choose to underprice the IPO to reduce the risk of the 

IPO failing and to ensure full subscription.  

 

2.5.7 Criticism of the cascade theory 

Loughran and Ritter (2001) are sceptical to Welch's cascades theory. The logic in Welch's 

theory is; if investors are paying attention to what the other investors are doing, then an 

increase in the offer price will make the issue riskier. It will be risky because some 

investors decide not to buy into the IPO, causing other investors to stay away from the 

IPO.  
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Loughran and Ritter (2001) are sceptical to this argument as they believe that institutional 

investors are well aware of the partial adjustment phenomenon. The partial adjustment 

phenomenon implies that an IPO price in the upper part of the price band will increase 

the investors' interest to participate in it (Hanley 1993). This means that an increase in the 

offer price often results in increased demand, as this signals to the investors that other 

investors want to buy the IPO.  

Loughran and Ritter (2001) argue that there are two reasons why IPO underpricing 

occurs. The first reason, which is also given by other academics, is that high-quality firms 

try to signal they are leaving money on the table to the investors.  

The other argument they use to explain underpricing is called the "Leaning against the 

wind" hypothesis. The theory is that investors in the stock market tend to overreact. In 

hot markets the market prices of the IPOs get bid up to a level above their long-term 

value. This theory is supported by Ritter (1991), where he reported that IPOs with the 

highest first-day returns had the lowest long-term size-adjusted returns. 

2.5.8 Hot Issue Market 

The term "hot issue market" was introduced by Ibbotson and Jaffe (1975), and based on 

their empirical tests, they hypothesized that, during periods of high growth in the stock 

market, IPOs listed on the stock exchange experience higher returns on the first listing 

day. They further argued that companies want to get listed on the stock exchange in 

periods with higher market prices, thus achieving a higher return effect by offering the 

shares at a discount. Ibbotson and Jeffrey are calling periods with less underpricing for 

cold periods, and it is characterized by recession, less growth, and few listings. 

 

Since Ibbotson and Jeffrey (1975) introduced their theory, many other theorists have tried 

to answer why hot and cold periods occur. According to Ritter (1984), there is evidence 

that American listed companies in the period 1977 to 1982 had a higher discount in 

periods with hot markets and smaller discounts during periods of cold markets. In the 

dataset, there was an extraordinary period that extended over 15 months and had an 

average return of 48.4% compared to 16.3% for the whole period. Ritter (1984) explains 

why differences in pricing arise because companies with greater uncertainty are more 

underpriced than lower-risk companies. 
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However, he also concludes that the risk consideration cannot explain the trend alone and 

therefore adds that individual industries may impact how large the discount rate may 

remain. He justifies this because individual industries in his data set have significant 

greater underpricing than others. 

Ibbotson, Sindelar and Ritter (1988) reaffirmed the phenomenon by extending the 

investigation period from 1960 to 1987. They also found evidence of the relationship 

between its average returns and the number of IPOs. High price declines of IPOs led to a 

high volume of new IPOs after 6 to 12 months. 

Helwege & Liang (2004) find in their study that there is no connection between Ritter's 

assumption that underpricing can be industry-specific, and they cannot in their analysis 

demonstrate that individual industries are crucial to whether it is a hot or cold market. 

Unlike Ritter (1984), they find that companies in the same industry are listed on the stock 

exchange in both periods. 

In the study, however, it is found that companies have different characteristics depending 

on which period they are listed. Under hot issue markets, listed companies have a higher 

price / net asset value, are smaller in size, and have lower earnings than the companies in 

a cold market. 

 

2.5.9 Ex-ante uncertainty theory   

Beaty and Ritter (1986) argue that IPOs are underpriced because of ex-ante uncertainty. 

The word "Ex-ante" involves any type of prediction ahead of an event. In this context, 

Ex-ante refers to the fact that an investor will not know how a company will trade when 

it starts to trade publicly. From an investor's perspective, is it riskier to participate in an 

IPO than to invest in a company that is already listed. The reason why is because of the 

ex-ante uncertainty. Therefore, the IPO participants require to be compensated for the risk 

they take by participating in the IPO. This uncertainty makes it difficult for the issuing 

firm to convince the investors that the offering price is lower than the stock market value 

when it starts trading public. 

Therefore, companies need to hire an investment bank as an underwriter in the IPO 

process. Beatty and Ritter (1986) argue that an investment bank will avoid behaving 

opportunistically as long as they have earned a portfolio of clients on which they earn a 
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positive return. An investment bank is measured by its clients and is served by doing IPOs 

with low over- and underpricing. If the bank starts to overprice all the deals, the investors 

will stop doing deals with the investment bank, as they do not earn any money when 

participating in deals where the particular investment bank is involved. On the other hand, 

the investment bank will neither underprice the IPO too much. High underpricing means 

that the issuer will leave too much money on the table to the investors. This may cause 

both the issuer and future potential clients to avoid using the investment bank for future 

services. Thus, the underwriter's choice will be to signal to the investors that the offering 

price will be based on the company's risk profile. The paper concludes that the 

underwriters are not perfect forecasters of how the stock will trade post IPO; they care 

about their reputation and the fear of losing clients if they act opportunistically. These 

conditions maintain the underpricing equilibrium.  

Beatty and Ritter (1985) found that investment banks who priced companies that were 

not appropriate with the ex-ante uncertainty lost market shares in the following periods. 

Beatty and Ritter's findings imply that the relationship between the underwriter's 

reputation and underpricing is negative. 

 2.5.10 Dispersed ownership  

A dispersed ownership system is a system with widely disseminated shares and no 

dominant shareholder or group of shareholders. (Goldberg, Danko, and Kessler, 2015). 

The underpricing theory related to dispersion of ownership explains how underpricing an 

IPO can be used to retain control, create liquidity in the secondary market and reduce 

monitoring. 

 

Brennan and Franks (1997) argue that it is beneficial to underprice, leading to 

oversubscription. This allows the issuer to choose between the applicants and choose a 

shareholder base that is favourable for the company. Underpricing makes it difficult for 

investors to acquire larger stakes in a company, as the company can be more selective 

when choosing the investor base. Brennan and Franks' models are based on the 

assumption that the company's directors wish to retain control over the firm even after the 

offering and reduce the risk of a hostile takeover. 
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In the paper it is also found that the directors of companies going public bear a 

significantly lower underpricing cost than the employers below the directors. In the 

sample, the median issue shows that employers below the directors bore over 75% of the 

underpricing costs, while the directors only bear 0.77% of the value of their pre-IPO stake. 

As long as the directors keep most of their shares, the issuance cost will not be so 

deterrent. 

Investors with a higher stake in a company do have an incentive to monitor the 

management to ensure that the management makes decisions that are maximizing the 

wealth of the shareholders. Investors with a small stake in a company will not choose to 

monitor the management, as the possible reward of monitoring will not be big enough 

compared to the cost of monitoring. (Shleifer and Vishny, 1986) When doing an IPO, the 

management of the offering company will be able to achieve dispersed ownership. The 

management will then avoid being scrutinized by shareholders with larger stakes. Another 

aspect about larger shareholders is that they can facilitate takeovers by splitting gains 

from their shares with the bidder. 

The management's opportunity to make decisions based on their self-interest will, though, 

be limited. When the company achieves dispersed ownership after an IPO, the 

management will avoid facing scrutiny by shareholders exerting influence through 

sizeable shareholdings. The threat of a possible takeover makes the management act in 

the best interest of the shareholders. (Schleifer and Vishny, 1986). 

Booth and Chua (1996) argue that issuers demand high liquidity in the secondary market 

achieved through ownership dispersion to maximize the proceeds amount. Increased 

liquidity is favourable for investors who want to sell their shares post-IPO, as higher 

liquidity leads to a higher share price in the secondary market. Issuers intentionally 

underprice the offering to secure oversubscription, in which they can ration the issuance 

to achieve the preferred ownership dispersion and secondary market liquidity. 

Based on the theory about dispersed ownership, we hypothesise that IPOs with a higher 

percentage of insider ownership post the IPO will be more underpriced than those with a 

lower percentage of insider ownership. 

 



Underpricing of Western European IPOs - Julseth and Sunde 

 

31 
 

2.5.11 Private-Equity-backed IPOs 

Bergström, Nilsson and Wahlberg (2006) found that in Europe, Private-Equity-backed 

IPOs experience less underpricing than non-private-equity-backed issues. The paper 

argues that this is partly due to Private-Equity issues being larger than non-Private-Equity 

issues, reducing the ex-ante uncertainty. The issuance timing is also a significant reason 

that at the London Stock Exchange, Private-Equity funds are less likely to take firms 

public during hot periods. However, at the Paris Stock Exchange, the timing resembled 

more to non-Private-Equity-backed IPOs.  A third reason is that Private-Equity-backed 

firms receive more publicity and research coverage by analysts, reducing the ex-ante 

uncertainty of the IPO. 

 

2.5.12 Venture-Capital-backed IPOs 

Barry et al. (1990) and Megginson and Weiss (1991) Found that the presence of Venture-

Capital-backing reduces the underpricing and argued that this was due to Venture 

Capitalists having a certification effect on IPOs.  

Habib and Ljungqvist (2001) argue that the degree of underpricing depends on the amount 

of equity sold by pre-IPO shareholders, arguing that investors who sell during an IPO 

require less underpricing as the underpricing is a cost for them. The paper further argues 

that the reduction in underpricing that Venture-Capital-backed firms experience is not 

due to the certification effect but rather due to Venture Capitalists' incentives to have as 

small underpricing as possible. 

 

2.5.13 Corporate governance - The impact of bank relationships 

Ongena and Smith (2000) have done a survey asking different companies in 20 different 

European countries how many bank relations they had. In their sample of 1079 

observations, 14.5% of the companies reported that they only had one single bank 

relationship. 47% of the firms reported they had between three and seven bank 

relationships, while 19.7% reported they used more than seven banks. 

There are different reasons why companies choose to have several bank relationships. 

Detragiache, Garella and Guiso (2000) argue that a firm wants to hedge themselves 

against loss of value-relevant information if their bank defaults. Porta et al. (1997) argue 

that companies in countries with strong investor protections and lower bankruptcy costs 
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foster developed securities markets. This offers an alternative source for both short-term 

financing and investment. As the strength of the public capital markets may influence the 

number of bank relationships banks choose to use, companies in countries with more 

robust capital markets should, on average, have a lower amount of bank relationships than 

companies in countries with weaker capital markets. 

 

Companies doing an IPO are characterized as companies with a high level of ex-ante 

uncertainty and information asymmetry. James and Wier (1990) found that the initial 

return for companies with a previously established borrowing relationship was 

significantly lower than companies without any debt at all. Their findings show that 455 

companies in their sample had debt, with a mean initial return of 9% and a median return 

of 2%. The companies with no debt had a mean initial return of 31% with a mean of 13%. 

These results show a significant difference between companies with debt versus 

companies with no debt.  

Carletti, Cerasi and Daltung (2007) found evidence that it will arise problems regarding 

coordination and free-riding problems in an environment with asymmetric information. 

They found out that multiple principals will affect the quality of monitoring in an 

unfavourable way. 

 

Based on the theories regarding the impact of bank relationships, companies in countries 

with solid capital markets will have fewer bank relationships than companies operating 

in countries with weaker capital markets. Issues regarding a high amount of bank 

relationships might be coordination and free-riding problems. James and Wier's (1990) 

findings show a significant difference between the mean initial returns between 

companies with no debt versus companies with debt. 
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2.5.14 The relationship between IPO Underpricing and Firm quality 

Zheng and Stangeland (2007) examined the relationship between IPO-underpricing and 

post-IPO growth rates of different accounting performance variables. (Rock 1986, Allen 

and Faulhaber, 1989, Grinblatt and Hwang, 1989, and Welch 1989) Argued that the 

quality of the IPO firm is related to IPO underpricing. Zheng and Stangeland (2007) argue 

that growth rate could be used to measure firm quality. They hypothesise that it should 

be a positive relationship between IPO underpricing and growth rates, as the growth rate 

is used as a measure for firm quality. 

Zheng and Stangeland (2007) have chosen growth rates of earnings, sales and EBITDA 

to measure firm quality. Relative to earnings, the latter variables are more difficult for the 

management of the companies to manipulate. 

Their findings show that underpricing is positively related to EBITDA and sales in the 

five years following the IPO. These results show that the IPOs with high underpricing 

have higher quality than other companies.  

Schenone (2004) argued that having leverage signals that the firm is of high quality, as 

the firm has a credit relationship and has been able to take on debt from creditors.  

 

Another finding is that growth in earnings is not positively related to IPO underpricing. 

Their findings show that reductions in accruals and earnings management make it difficult 

to say that there is any relationship between earnings growth and IPO underpricing. 

Zheng and Stangeland’s results add evidence to the idea that there is a relationship 

between IPO underpricing and high-quality companies.   

 

2.5.15 Prospect theory 

The wealth transferred from issuers to investors amounted to twice as much as the 

underwriting spread. Loughran and Ritter (2001) investigated why issuers were willing 

to leave such a large amount of money on the table to the investors that participated in 

the IPO and proposed a prospect theory to answer the question. The paper argues that the 

opportunity cost of leaving money on the table is part of the compensation to the two 

parties, the underwriter, and investors.  

The wealth transfer is then shared between investors and underwriters, as they partake in 

a risk-sharing mechanism where the underwriters are transferring risk to the investors. 
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Underwriters would require a greater spread as compensation in a scenario where the 

underwriters bore the issuance's entire risk.  

The paper further argues that there are several reasons that the underwriter transfer risk 

to the underwriters.  

The main argument is that issuers treat the opportunity cost by leaving money on the table 

as less of a cost than the underwriter spread.  

The difference in how they treat the different costs have several explanations. One 

explanation is that as long as the IPO performs good and the pre-IPO investors have a 

greater wealth increase than the money left on the table, they would look past the 

opportunity costs, and according to the prospect theory, investors care more about the 

change in their wealth than their total wealth. Another explanation is that the fees are 

treated differently in the issuer books, as the underwriter fee appears as a cost on the 

issuer's financial statements, while the money left on the table does not.  

For the underwriters to maximise the wealth transfer from the issuers to themselves, they 

have to partake in optimal risk-sharing with the investors. In bad states of the world, 

issuers bargain harder to reduce their fee, making it harder for underwriters to increase 

their fees in good times. If the increased compensation in good times alternatively comes 

through increased underpricing, which they treat as a lesser cost, underwriters maximise 

the wealth transfer. The theory may also explain why there is underpricing differences in 

different states of the world.  
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3.0 Propositions 

3.1 Overview of propositions 

Propositions Literature Theories 

Proposition 1: There is a difference in 

the underpricing in Northwestern and 

Southwestern Europe. 

Boltho (2020) Economics 

Proposition 2: Both regions will experi-

ence a decrease in the degree of under-

pricing, and Southwestern Europe will ex-

perience greater decrease than North-

western Europe. 

Li et al. (2018), 

Loughran and Ritter 

(2001) 

Information asym-

metry, economics 

and prospect theory 

Proposition 3: Larger companies will 

have less underpricing 

Chambers and Dimson 

(2009) 

Asymmetric infor-

mation 

Proposition 4: There is an inverse rela-

tion between the degree of underpricing 

and the proceeds amount. 

Beatty and Ritter 

(1986) 

Ex-Ante Uncer-

tainty 

Proposition 5: Venture-capital backed 

companies have lower underpricing 

Barry et al. (1990), 

Megginson and Weiss 

(1991), Habib and 

Ljungqvist (2001) 

Signalling theory 

and ownership the-

ory 

Proposition 6: Private-Equity-backed 

companies have lower underpricing. 

Bergström, Nilsson and 

Wahlberg (2006) 

Ex-Ante Uncer-

tainty and infor-

mation asymmetry 

Proposition 7: There is an inverse rela-

tion between the degree of underpricing 

and the amount of debt. 

Schenone (2004), Rock 

(1986) 

Signalling theory 

and information 

asymmetry 

Proposition 8: Financial firms are less 

underpriced than non-financial firms in 

both regions.   

 

Alli et al. (1994) 
Information asym-

metry 

Proposition 9: Technology firms will ex-

perience a higher degree of underpricing 

in both regions. 

Ritter (1986) 
Ex-Ante Uncer-

tainty 

Proposition 10: Older Companies have 

lower underpricing 
Ritter (1984) 

Information asym-

metry 

Table 1: Overview of propositions, relevant literature and theories. 
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3.2 Proposition 1 – Southwestern and Northwestern Europe  

From Boltho (2020), we have that there has been a divergence between the Southwestern 

and Northwestern European economies since the early 2000s. The economic divergence 

happened after decades of economic convergence, where the economic gap shrunk 

between the two regions from 37% to 14% GDP per capita. Boltho further argued that 

this divergence happened as Southwestern economies saw a rapid increase in wages while 

the economic activity lagged behind, making Southwestern economies uncompetitive in 

terms of trade. Due to the economic divergence, we expect the economies to behave 

differently. Furthermore, due to the different behaviour of the two regions, we expect to 

see a different behaviour as well in the degree of underpricing.  

Proposition: There is a difference in the underpricing in Northwestern and Southwestern 

Europe.  

3.3 Proposition 2 - The financial crisis  

The global financial crisis in 2008 hit both the Northwestern and Southwestern region, 

and a collapse followed the hot IPO market of 2005-2007 in the number of IPOs. The 

financial crisis and the following European debt crisis more severely hit southwestern 

Europe. According to the prospect theory of Loughran and Ritter (2001), there is a larger 

wealth transfer in periods with high IPO activity than in periods with less activity. The 

reduction in the wealth transfer manifests itself by reducing opportunity costs with less 

money left on the table by underpricing the issuance. After the financial crisis, the IPO 

activity plunged, and the period is characterised by slow economic growth in 

Northwestern Europe and an economic decline in Southwestern Europe.  

Li et al. (2018), in their study on IPO underpricing before and after the financial crisis in 

China, argued that we would expect a decrease in the degree of underpricing across the 

world due to increased regulatory requirements and advancements in information and 

communication technology. These factors would, in turn, reduce the information 

asymmetry and thus reduce the degree of underpricing. Based on these theories, we expect 

that there may be a lower degree of underpricing post the financial crisis.  

Proposition: Both regions will experience a decrease in the degree of underpricing, and 

Southwestern Europe will experience greater decrease than Northwestern Europe. 
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3.4 Proposition 3 – Company Size  

Chambers and Dimson (2009) argues that small companies have higher underpricing than 

larger ones. They found that smaller companies compared to large companies had a six 

percentage points higher first day return. The article examines the IPO market in the 

United Kingdom, which is the country with the highest number of IPOs in our dataset. 

Chambers and Dimson (2009) presume that the difference in underpricing is due to larger 

companies facing a greater extent of monitoring than smaller firms.  

Their study found that the degree of underpricing decreased as the book-to-offer price, 

age, firm size, and total shares sold in the IPO increased. Larger companies get more 

coverage in the media and from Equity Research divisions. The coverage ensures more 

available information and thus lower information asymmetry. In turn the reduced 

information asymmetry leads to less underpricing.  

Based on Chambers and Dimson (2009), we expect to find an inverse relation between 

the size of the firms in terms of total assets and the degree of underpricing.  

Proposition: Larger companies will have less underpricing  

3.5 Proposition 4 - Proceeds  

Beatty and Ritter (1986) argue that smaller offerings are more speculative than larger 

offerings. To measure the ex-ante uncertainty, Beatty and Ritter consider proceeds as a 

proxy for ex-ante uncertainty. The decreased ex-ante uncertainty in issuances with greater 

proceeds amount is expected to decrease the degree of underpricing of the IPO.   

Proposition: There is an inverse relation between the degree of underpricing and the pro-

ceeds amount.  

 

3.6 Proposition 4 and 5 – Private equity and Venture capital  

PE and VC companies tend to leverage their investments heavily at the acquisition. By 

using leverage, PE and VC funds maximise their internal rate of return on the investment.  

It should be acknowledged that there is a difference between PE-backing and VC-

backing. Private-Equity funds centre more around mature and well-established 

companies, while VC firms tend to buy firms that are at an earlier age of their life cycle. 
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In general, VC companies are more exposed to risk, as start-ups and young companies 

often are in a growth stage with investments and uncertain cash flow.  

Another difference between PE and VC is the portion of shares they acquire when 

investing in a company. Private Equity firms usually acquire a more significant stake of 

the firms they invest in, while Venture-Capital funds usually buy smaller stakes (Schöber, 

2008). Thus, both PE- and VC firms' objective is to make concentrated investments in the 

companies they own and to influence the management and reorganize the operations in 

the companies they invest in. Bergström, Nilsson and Wahlberg (2006) found that PE-

backed IPOs experienced less underpricing than non-private-equity backed IPOs. The 

paper preludes that the difference in underpricing between PE-backed IPOs and non-PE-

backed IPOs is because the PE-backed companies are larger, resulting in more research 

coverage by analysts. A result of this is reduced ex-ante uncertainty of the IPO.  

Hot market theory may also explain the difference in underpricing, as PE firms are less 

likely to take firms public during hot periods, as private equity companies have a plan for 

when they will exit their investment.  

Barry et al. (1990) and Megginson and Weiss (1991) found that venture-backed IPOs had 

reduced underpricing, presuming that the reason for the reduced underpricing could be 

connected to Venture Capitalist's certification effect on IPOs.  

Habib and Ljungqvist (2001) also found out that VC-backed companies had lower 

underpricing than non-VC backed, but they disagree that the reason why VC-backed IPOs 

are underpriced is because of a certification effect. Instead, they argue that the reduction 

in underpricing happens due to Venture Capitalists' incentives to have as small 

underpricing as possible. VC's have an incentive to have as small underpricing as possible 

because investors selling during an IPO require less underpricing as the underpricing is a 

cost for them.  

Proposition: Private-Equity backed companies have lower underpricing.  

Proposition: Venture-capital backed companies have lower underpricing.  
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3.7 Proposition 7 - Leverage   

Schenone (2004) argues that higher levered firms are less underpriced due to signalling 

higher quality. By obtaining debt financing and having a credit relationship reduces the 

information asymmetry, reducing uncertainty and thereby the degree of underpricing. 

Another theory is that the principal-agent problem reduces as debt puts constraints on the 

management. The management faces constraints such as a decreased free cash flow 

leading to stricter budgeting and cost focus, not letting the management engage in reckless 

spending. The firm also faces third party monitoring from creditors and risk being 

scrutinised for acting against the creditors interest. Loan covenants also restricts 

management decisions, reducing the principal agent problem. A reduced principal agent 

problem is associated with less risk, and thus less underpricing.  

Proposition: There is an inverse relation between the degree of underpricing and the 

amount of debt.  

3.8 Proposition 8 - Financials  

Alli et al (1994) argued that financial firms are less underpriced than non-financial firms. 

In the paper they further argue that financial firms are less underpriced due to being sub-

jected to more regulation and monitored by regulatory agents. With more information 

disclosed to investors, information asymmetry is reduced, and investors faces less ex-ante 

uncertainty. We expect to find the same results, and expect that financial firms are less 

underpriced than non-financial firms.  

Proposition: Financial firms are less underpriced than non-financial firms in both re-

gions.   

3.9 Proposition 9 - Technology  

Technology firms are associated with being riskier, having high growth with a large 

proportion of its cash flow expected to arrive in the distant future. For this reason, it is 

expected that technology firms face greater ex-ante uncertainty and will have an increased 

degree of underpricing.  

Proposition: Technology firms will experience a higher degree of underpricing in both 

regions.  
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3.10 Proposition 10 – Company Age  

Ritter (1984) argues that there is a correlation between the company's age and reduced 

risk, which can be explained by the principal-agent problem. His findings show that 

established firms going public had less underpricing than younger firms. Older firms may 

be priced more accurately than newly established companies, which may explain the 

relation between the degree of underpricing and the company age.  

Another way to interpret these results is to think that older companies have stayed in the 

market for a long time; they have shown they can cope with new competition and 

challenges. Newly established firms do not have this experience. Companies going public 

on an early stage do not have much track record increasing the information asymmetry, 

and thus the investors will require to be compensated for bearing higher risk (Ritter 1984). 

Based on the findings of Ritter (1984), we expect that older companies will have lower 

underpricing.  

Proposition: Older Companies have lower underpricing  

4.0 Methodology 

4.1 Returns 

In IPO-context, there are mainly two different ways to calculate the returns of an 

observation. The first method is to apply the initial return on the first trading day, while 

the other method is to use “Adjusted Returns”. The difference between these two methods 

is that the Adjusted Return adjusts the return for the market return, while the “Initial 

Return” only considers the nominal return. 

4.1.1 Initial Return 

As discussed in the introduction, “Initial Return” is the simplest method to calculate an 

IPO's returns. We calculate the “Initial Return” in the following equation: 

𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔𝑖 =
𝑃𝑖,𝑡+1 − 𝑃𝑖,𝑡

𝑃𝑖,𝑡
 

𝑃𝑖,𝑡+1 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 𝑎𝑡 𝑓𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑡𝑟𝑎𝑑𝑖𝑛𝑔  

𝑃𝑖,𝑡     = 𝐼𝑃𝑂 𝑂𝑓𝑓𝑒𝑟 𝑝𝑖𝑟𝑐𝑒 
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We apply the first-day trading closing price instead of the first-day trading opening price 

due to available information not being reflected at the opening trade. There is a more 

significant chance that the market has absorbed all available information after the stock 

has been trading one whole day in the market. Ljungqvist (2008) considers the first day 

closing price a more stabilized and precise way to measure the initial return. 

4.1.2 Adjusted Initial Return 

The other way to calculate the returns in the IPO context is by using “Adjusted Initial 

Returns”.  

We calculate the “Adjusted Initial Return” in the following equation: 

 

𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑅𝑒𝑡𝑢𝑟𝑛𝑖 = 𝑟𝑖 − 𝑟𝑚 =  
𝑃𝑖,𝑡+1 − 𝑃𝑖,𝑡

𝑃𝑖,𝑡
−

𝑀𝑖,𝑡+1 − 𝑀𝑖,𝑡

𝑀𝑖,𝑡
 

(Logue 1973) 

𝑃𝑖,𝑡+1 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 𝑎𝑡 𝑓𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑡𝑟𝑎𝑑𝑖𝑛𝑔  

𝑃𝑖,𝑡     = 𝐼𝑃𝑂 𝑂𝑓𝑓𝑒𝑟 𝑝𝑟𝑖𝑐𝑒 

𝑀𝑖,𝑡+1 = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡, 𝑓𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑜𝑓 𝐼𝑃𝑂 

𝑀𝑖,𝑡     = 𝐶𝑙𝑜𝑠𝑖𝑛𝑔 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑟𝑘𝑒𝑡, 𝑑𝑎𝑦 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝐼𝑃𝑂   

 

This method is used as an acceptable way to calculate returns in the IPO context because 

it corrects the IPO returns for the market fluctuations. There is still a downside associated 

with using the adjusted return method. In a perfect world, the market index used in the 

calculations of adjusted initial returns should imply the same risk as to the IPO.  

Finding an appropriate benchmark for a dataset with observations listed in 27 different 

nations in Western Europe is, therefore, a challenge. One possibility is to use a broad 

index such as MSCI Europe Index, but as some of the nations in our dataset is very 

different from each other, we are concerned that using a broad index will not be 

appropriate, as it is not able to detect the risk of the individual IPO. As we also focus on 
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the nation of the headquarter and not the stock exchange, we find that further exacerbate 

the issue of finding an appropriate market index.  

Another possibility is to apply industry-based indices. Industry based indices will detect 

the industry risk of the IPOs and would probably be a better fit than using one broad 

European index.  

Derrien and Womack (2003) found that the effect of market adjusted returns are marginal 

compared to nominal initial returns. Their finding is further supported by Ljungqvist 

(2008) showing that the first-day closing price's initial return is more than enough to 

determine the full extent of any underpricing. We have concluded that we will choose to 

apply the Initial Return instead of the adjusted initial return due to the literature presented. 

 

4.2 Ordinary Least Square Regression (OLS) 

The Ordinary Least Squares model is acknowledged as one of the most used regression 

estimation methods. If the model satisfies the OLS assumptions, it means the model gives 

the best possible estimates. Seven different assumptions form the foundation for the OLS 

model. (Miller, M. 2020): 

 

1. The regression model is linear in both the coefficients and the error term 

2. For any realization of the X-variable, the expected value of the error term is zero. 

3. Homoscedasticity of residuals (constant variance) 

4. No autocorrelation of residuals 

5. The error terms in the model should be normally distributed 

6. The regressor is non-stochastic. 

 

For the hypothesis testing, we will apply the beta-parameters estimated from the OLS 

model. 

The parameters in our model must be BLUE (Best Linear Unbiased Estimators), so we 

are able to rely on the results in our model. The Gauss-Markov theorem argues that if a 

specific set of assumptions are satisfied, the OLS estimate will give the best linear 

unbiased estimate, also known as BLUE. However, it is unrealistic to perform a 

regression analysis where all the OLS assumptions hold in real world data. 
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Gauss Markov's theorem includes five different conditions: 

 

1. Linearity – The parameters that are being estimated must be linear. 

2. Random – The data must have been randomly sampled from the population. 

3. Non-collinearity – The regressors are not perfectly correlated with each other. 

4. Homogeneity – The regressors are not correlated with the error term. 

5. Homoscedasticity – The error of the variance must be constant. 

 

4.2.1 Linearity 

The first condition is Gauss Markov’s Theorem is about linearity. To have BLUE 

parameters, the parameters being estimated must be linear. As we are not applying any 

quadratic parameters, we fulfil the condition regarding linearity. Due to this, we will not 

test for this condition later in the thesis, as we assume the parameters are linear.  

4.2.2 Random Sample 

The second condition in Gauss Markov's Theorem is that the data sample must consist of 

random observations.  The data in this thesis has been gathered through REFINITIV 

DATASTREAM. We have used all available observations that satisfy our selection 

criteria. As we have not discriminated or preferred any observations above others, the 

conclusion is that we have been able to fulfil the condition of having a data set consisting 

of random observations. 

 

4.2.3 Non-collinearity  

Multicollinearity is known as the degree of the linear conditions between several or all 

explanatory variables in a multivariable regression model. Perfect multicollinearity 

occurs when one of the explanatory variables is a perfect linear combination of the other 

regressors.  

Imperfect multicollinearity occurs when there is a high correlation between one of the 

explanatory variables and one of the other regressors, leading to imprecise correlation. 

When the estimates are imprecise, it will be of high variance.  
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Signs of imperfect multicollinearity are: 

• Few significant t-statistics. 

• A high correlation between the two explanatory variables. 

• High standard errors combined with a high R2. 

 

To investigate if there are any issues regarding multicollinearity in the data set is by 

examining the correlation between the independent variables. These variables are 

investigated both pairwise and across the whole sample. 

 

To examine if there is any possibility for a linear correlation between three or more 

variables, we apply the Variance Inflation Factor (VIF). VIF measures the degree of 

collinearity between the explanatory variables in a regression model. A VIF factor with a 

value of one indicates no collinearity between the explanatory variables in the model. 

When the value of the VIF is between one and five, it indicates collinearity between the 

variables. There will often be a negligible collinearity between the variables, so a value 

between one to two, would not need any attention. 

If the value of the VIF factor is higher than five, it indicates a high collinearity between 

a given explanatory variable and the other explanatory variables. If this occurs, both the 

p-values and the coefficients estimate in the regression is unreliable.  

It has been done two VIF tests, one for the Southwestern Europe dataset and one for the 

Northwestern Europe dataset, in our analysis. 

 

4.2.4 Heteroscedasticity 

Heteroscedasticity means a systematic change in the spread of the residuals over the range 

of measured values. The OLS model assumes that the residuals are drawn from a 

population with constant variance. Heteroscedasticity is something that needs to be 

avoided. A dataset with heteroscedasticity will result in inaccurate F- and t-statistics, 

which leads to wrong conclusions. This also means that the Ordinary Least Squares model 

is not BLUE. 
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To satisfy this condition and trust our results, we want our error term to be the same across 

all the values of the independent variables, being homoscedastic. By having 

homoscedastic error terms, the fourth BLUE condition is fulfilled.   

Heteroskedasticity occurs in regression models typically because of problems regarding 

issues with the dataset. To test our dataset for heteroskedasticity, we use the Breusch-

Pagan and the White-test.  

 

4.2.4.1 The White test 

The White test is performed by regressing the squared OLS standard errors from the 

primary regression and their cross-products, squares, and constants. The White test 

consists of a Chi-Squared test, where Ho= Homoskedasticity and Ha=Heteroskedasticity.  

4.2.4.2 Breusch-Pagan 

The Breusch-Pagan test is the other option that can be applied to see if the datasets are 

homoscedastic. The null hypothesis in this test is that all the estimated parameters from 

the regression equal zero. If the null hypothesis is kept, it means that the dataset is 

heteroskedastic, while rejecting the null hypothesis means that the data set is 

homoscedastic. The null hypothesis is rejected if the p-value is below 5%.  

4.2.5 Normality of error term 

The fifth and last OLS assumption states that the residuals must be normally distributed. 

The way we have chosen to test if our residuals are normally distributed is by applying 

the Jarque-Bera Test. The Jarque-Bera test, tests if the residuals have the same skewness 

and kurtosis as a normal distribution.  

 

4.2.5.1 Skewness 

Skewness measures how much a distribution of a variable differ from the normal 

distribution. The skewness can either be negative or positive. Normal distribution will 

have a skewness of zero. If a distribution has a positive skewness, it means that its tail is 

right skewed. If the distribution has a negative skewness, it means that the tail will be left 

skewed.  
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In a perfect world, our dataset would have a skewness equal to 0. As we live in the real 

world, having a skewness of zero would be possible in very few cases. The value of zero 

should be used as a reference when determining the skewness of a dataset. As long as the 

distribution is close to being normal distributed, we will be satisfied with this condition. 

4.2.5.2 Kurtosis 

"The Kurtosis parameter is a measure of the combined weight of the tails relative to the 

rest of the distribution" Westfall (2014) Kurtosis measures the heaviness of the tails of a 

distribution. The kurtosis can be positive or negative. A distribution with negative kurtosis 

will be flat and have thin tails. Positive kurtosis indicates that the distribution will have 

thicker tails and tends to peak. Normal distribution will have a kurtosis of 3. Kurtosis is 

defined as the following equation: 

𝑎4 = ∑
(𝑥𝑖 − �̅�)4

𝑛𝑠4
 

N = sample size 

𝑥𝑖 =  the i𝑡ℎ X value  

�̅� = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 

S = sample standard deviation 
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4.3 Variables - Model  

Abbreviation Variable definition Dimension 

IPOUnderpricing Return first trading day % 

PostFC Dummy variable for Post-

financial crisis 

N/A 

OfferPrice IPO Offer Price Euro 

PE Dummy variable for Private-

Equity-backed IPOs 

N/A 

VC Dummy variable for Venture-

Capital-backed IPOs 

N/A 

Tech Dummy variable for the 

technology industry 

N/A 

Financials Dummy Variable for the 

financials industry 

N/A 

LnProceeds Logarithm of Proceeds Amount 

including overallotment sold to 

all markets 

Millions of Euro 

DebtToEquity Long term Debt To Equity 

Ratio: Total non-subordinated 

debt after offer that has a 

maturity of more than one year, 

divided by total equity after 

offer. 

N/A 

LnAge Natural logarithm of the age of 

the issuer.  

Years in decimals 

LnSize Natural logarithm of total assets 

before offering. 

Millions of Euro 

FirmCommmitment Dummy variable for firm 

commitment 

N/A 

IfSE Dummy variable for 

Southwestern European 

observations 

N/A 

Table 2: Presentation of regression variables, variable definition, and dimension 
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4.4 Description of variables 

 

4.4.1 PostFC 

To measure the effectiveness of the financial crisis on the IPO underpricing, we estimate 

a dummy variable, PostFC, which takes the value one if the observation after the financial 

crisis and zero otherwise. To measure the difference pre/post the financial crisis, the crisis 

itself is excluded from the data set, which is achieved by removing all observations in 

2008 Li et al., (2018).  

 

4.4.2 Proceeds 

We set Proceeds as a control variable denominated in millions of Euros.  

In our model, we use the natural logarithm of the variable to get a better data fit.  

 

𝐿𝑜𝑔𝑃𝑟𝑜𝑐𝑒𝑒𝑑𝑠 = ln(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑆ℎ𝑎𝑟𝑒𝑠 𝑂𝑓𝑓𝑒𝑟𝑒𝑑 ∗ 𝑂𝑓𝑓𝑒𝑟 𝑃𝑟𝑖𝑐𝑒) 

 

4.4.3 LnAge 

Company age is a variable defining the company's age at the time of the IPO. We define 

the age as: 

𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝑎𝑔𝑒 = 𝑌𝑒𝑎𝑟 𝑜𝑓 𝐼𝑃𝑂 − 𝑌𝑒𝑎𝑟 𝑜𝑓 𝑖𝑛𝑐𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑖𝑜𝑛 

 

To improve our model's fit, we have chosen to use the natural logarithm of "Age", thus 

increasing the variable's significance.  

 

4.4.4 OfferPrice 

The offer price is a control variable, defined as the price per share set at the offering. 

Several studies show that lower offer prices are associated with increased uncertainty 

regarding the Initial Public Offering future performance.  

𝑂𝑓𝑓𝑒𝑟 𝑝𝑟𝑖𝑐𝑒 = 𝐿𝑛
1

𝑂𝑓𝑓𝑒𝑟 𝑃𝑟𝑖𝑐𝑒𝑡
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4.4.5 PE 

PE is a dummy variable defining Private-Equity-backed companies. The variable takes 

the value one if the issuance is private-equity-backed and zero otherwise.  

4.4.6 VC  

VC is a dummy variable, defining if a company is Venture-capital-backed. When the 

variable takes a value of one, the IPO is Venture-Capital-backed and zero otherwise. 

 

4.4.7 Size 

The size variable is defined as the total assets in the company before the offering. The 

term "Total assets" refers to the total amount of assets owned by the company. To make 

our regression have a better fit, we have chosen to take the natural logarithm of this 

variable.   

 

4.4.8 DebtToEquity 

The DebtToEquity variable is a variable for long-term debt-to equity ratio. A way to 

measure the leverage of the firm is by taking the long-term debt-to-equity ratio. Other 

ratios that could also be applied are the Debt/equity ratio and equity in % of total capital, 

but as the data for these variables were not available, the long-term debt-to-equity ratio 

was applied. Long term debt is denoted as total non-subordinated debt after offer, with a 

maturity of more than one year. 

The ratio is calculated in the following equation: 

𝐿𝑜𝑛𝑔 𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡 𝑡𝑜 𝑒𝑞𝑢𝑖𝑡𝑦 𝑟𝑎𝑡𝑖𝑜 =
𝐿𝑜𝑛𝑔 𝑡𝑒𝑟𝑚 𝑑𝑒𝑏𝑡

𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦 𝑎𝑓𝑡𝑒𝑟 𝑜𝑓𝑓𝑒𝑟
 

4.4.9 Tech 

The variable Tech is denoted as a dummy variable in our dataset. A significant result from 

this variable is the difference in technology companies' underpricing compared to 

companies in different industries. To classify which observations belong to the 

Technology industry, we have chosen to apply "The Refinitiv Business Classification" 

(TRBC). 
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4.4.10 Financials  

The variable Financials is denoted as a dummy variable in our dataset.  

"Financials" is equal to1 if the observation is within the financial industry and 0 if not. 

This variable is catching if there is any difference in companies' underpricing in the 

financial sector than other industries. 

To classify which observations belong to the Financial industry, we have chosen to apply 

"The Refinitiv Business Classification" (TRBC). 

 

4.4.11 FirmCommitment 

FirmCommitment is determined as a dummy variable in our dataset.  

"Firm Commitment" is equal to one if the IPO is done through firm commitment and zero 

if not. This variable will detect if there is any difference in underpricing of companies 

practising firm commitment in their IPO or not.  

The variable will detect all IPOs where firm commitment is either used as the sole 

technique or in combination with other techniques.  

 

4.4.12 IFSE 

 

IFSE is a dummy variable that takes the value one if the firm is Southwestern European 

and zero otherwise. This variable is only applicable for the combined dataset. By applying 

this variable, we are trying to detect if there is a difference in the underpricing between 

Northwestern Europe and Southwestern Europe.  

 

4.5 The regression model  
 

The model aims to show the effect of the financial crisis on the underpricing. As 

previously mentioned, we apply the ordinary least square (OLS) regression model to 

conduct an empirical analysis of the pre-and post-crisis underpricing in the two regions. 

Firstly, we will perform a regression of the combined dataset containing all Northwestern 
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and Southwestern European observations. The aim of regression (1) is to determine an 

underpricing difference between Northwestern and Southwestern Europe.   

The first regression, regression (1), is defined as the following equation: 

IPOUnderpricingi = α + β1*IfSEi + β2*OfferPricei + β3*PEi + β4*VCi + β5*Techi +    

β6*Financialsi + β7*LnProceedsi + β8*DebtToEquityi + β9*LnAgei + β10*LnSizei + 

β11*FirmCommitmenti +εi 

We will further perform a second regression on the dataset containing all the 

Northwestern European observations. 

The Second regression, regression (2), is defined as the following equation: 

IPOUnderpricingNorthwesterni = α + β1*PostFCi + β2*OfferPricei + β3*PEi + β4*VCi + 

β5*Techi +    β6*Financialsi + β7*LnProceedsi + β8*DebtToEquityi + β9*LnAgei + 

β10*LnSizei + β11*FirmCommitmenti +εi 

Lastly, we will perform a third regression identical to regression (2) on the dataset 

containing all the Southwestern observations. 

The third regression, regression (3), is defined as the following equation: 

IPOUnderpricingSouthwesterni = α + β1*PostFCi + β2*OfferPricei + β3*PEi + β4*VCi + 

β5*Techi +    β6*Financialsi + β7*LnProceedsi + β8*DebtToEquityi + β9*LnAgei + 

β10*LnSizei + β11*FirmCommitmenti +εi 

 

We further compare and discuss the regression results against the propositions and test 

our propositions. Concerning non-normality, we will run a bootstrap regression in 

addition to the standard OLS regression. For heteroskedasticity, we also perform a robust 

regression to achieve robust results. 

In the regression results, we use three levels of p-values to check whether the variables 

are significant and reject the null hypothesis at a 10%, 5% and 1% confidence level. 

4.5.1 Robust regression 

One assumption is that the data is homoscedastic in a standard regression model, meaning 

that the variance is constant and independent of the explanatory variables. However, if 
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the actual data violates the assumption, and the variance is dependent on the explanatory 

variables, and the data thus being heteroscedastic, the robust regression model is applied, 

and we estimate the robust standard errors. 

4.5.2 Bootstrapping 

Bootstrapping regression is a resampling approach first coined by Efron (1979). The 

approach uses sample data as the population and repeatedly draw samples from the 

sample. In the method, we draw a sample from a population in which the population is 

far greater than the sample. In a standard regression, one would assume a normal 

distribution for the population. In real-world data, assuming normal distribution do often 

not hold. To correct non-normal distribution, we use the bootstrap approach to derive an 

asymptotic distribution by repeatedly drawing random samples from the sample. From 

this, we estimate a bootstrapped standard error. (Fox, 2002) 

4.5.3 Discussion – Bootstrap and robust regression 

Generally, robust regression is the preferred method to target a specific violation of the 

assumptions, and bootstrap regression relies on the assumption that the distribution of the 

sample resembles the distribution of the actual population. We will perform both 

regressions and the default regression, compare the results and weigh the robust 

regression.  
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5.0 Data  

 

5.1 Gathering the data: 

The data is gathered from the Refinitiv Datastream Deal Screener. The data was then 

sorted for IPOs from 1.1.2001 to 1.1.2021 and subregion of headquarter in Western 

Europe. The data contained information on the following:  

• Issuance day  

• Issuer nation 

• "Percentage Change Offer Price to Closing Price at Offer/First Trade",  

• Industries 

• "Percent Change Offer Price to Price 1 Day After Offer ". 

• Offer Price 

• Proceeds amount incl. overallotment sold all markets (EUR, Millions) 

• Offering technique 

• Issuer/Borrower TRBC Economic Sector 

• Subregion of Headquarters  

• Financials: Total Assets Before Offering (EUR, Millions) 

• Date Company Founded 

• Financials: Long Term Debt to Equity Ratio Percent After Offer 

• Venture Capital Backed IPO Issue Flag 

• Private Equity Backed IPO Issue Flag 

 

"Percentage Change Offer Price to Closing Price at Offer/First Trade" had a substantial 

number of missing values, significantly affecting the amount of data on IPOs in 

Southwestern Europe from 2008 to 2017, skewing the weight in favour of IPOs post-

2017. By examining some of the missing values, it became apparent that there was a large 

number of IPOs where the offer date did not match the first trading day's date. The missing 

values are replaced with "Percent Change Offer Price to Price 1 Day After Offer" to adjust 

the data to include these values. The dataset improved, with a better data sample between 

2008 to 2017 in Southwestern Europe. 
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5.2 The raw data 

Our raw data consists of 4851 observations. The observations in the raw data are IPOs 

from 27 different countries in Southwestern and Northwestern Europe. The raw data 

needed cleaning, as many of the observations has been counted two or three times in the 

data set. After correcting the dataset for identical observations, the dataset consists of 

4224 observations.  

The quality of the dataset is not satisfying enough to keep all the observations. As the 

data set's quality is essential, we have chosen to do a screening, where we will keep all 

the observations where the data, we are examining is available. When screening the 

dataset, our requirement was access to the following variables:  

Variables  

1.     Age 

2.     Debt-To-Equity-ratio 

3.     Firm Commitment 

4.     Industry 

5.     IPO Underpricing 

6.     Issue date 

7.     Offering Technique 

8.     Private Equity backed or not 

9.     Proceeds 

10.  Size 

11.  Subregion of Headquarters 

12.  Venture capital backed or not 

 

After the screening based on the availability of the variables above, the total number of 

observations was 1394.  
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5.3 Reliability and validity 

When collecting data, there is always a risk of errors in the data set. As our dataset's 

outliers are extreme, we have chosen to take a closer look at them. Different approaches 

can be applied to get rid of these outliers. Three different methods were considered to 

deal with the outliers, winsorizing, trimming and keeping the outliers. 

5.3.1 Winsorizing 

Winsorizing is a method for adjusting the data for outliers. By winsorizing, the value of 

the outliers is placed with the extreme values of the remaining dataset. Winsorizing the 

data results in limiting the extent of the outliers without completely removing the 

observations.  

5.3.2 Trimming 

Trimming is another method to deal with the outliers. In this approach, we remove the 

highest and lowest observations. As the outliers can affect the numbers a lot, trimming 

helps eliminate the outliers' influence, which may affect the traditional mean in an 

unfairly way. When the outliers are removed, the mean of the dataset can be calculated 

by applying the arithmetic mean formula.  

5.3.3 Keeping the outliers 

The third method up for discussion is “Keeping the outliers”. By applying this method, 

all the observations in the dataset will be kept. By keeping the outliers, the observations 

will not be manipulated. We should proceed with caution when considering removing 

observations from a dataset. Often, there is a valid reason for these observations to be 

outliers, which should be considered. Before removing any outliers, it should therefore 

be discussed if it is necessary to do it. By removing outliers, we can, in the worst-case 

end up with a dataset that does not rightly describe the population.  

One problem with this approach is that outliers with values far beyond the other 

observations may skew the data. 
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  No Trimming Winsorizing Trimming 

Observation 1394 1394 1335 

Mean 61.13 % 8.52 % 8.59 % 

Median 4.00 % 4.00 % 4.00 % 

Standard Deviation 877.91 % 16.61 % 18.44 % 

Sample Variance 7707 % 2.76 % 3.40 % 

Skewness 20.15 % 2.07 % 4.13 % 

Kurtosis 437.39 % 5.57 % 29.97 % 

Highest Initial Return 22400 % 212.50 % 212.50 % 

Lowest Initial Return -99.80 % -25.76 % -25.76 % 

Table 3: Key information of original dataset, winsorizing and trimming 

 

5.3.4 Discussion - Outliers 

Before any trimming, our dataset of IPOs in Europe had 1394 observations. The highest 

observation had an initial return of 22 400%, while the lowest observation had a negative 

return of -99.8%. The median return of the dataset is 4%, while the mean is 61.13%. When 

examining the dataset thoroughly, the eleven observations with the highest return are in 

the interval [1005% - 22 400%]. The 20th observation has a return of 133.33%, while the 

40th observation has an initial return of 55.24%. There are 1394 observations in the 

dataset, with only 32 of 1394 are above the mean.  

This means that the observations with the highest returns are influencing the dataset, 

giving a skewed result. By keeping the outliers or winsorizing, we are concerned that the 

dataset will not rightly describe the population. Because of this, we conclude that we 

should apply the trimmed mean. 
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5.4 The final dataset 

After the screening and trimming, the total number of observations in our dataset is 1335. 

We have chosen to divide the dataset into two different sets based on our two regions, 

Northwestern Europe, and Southwestern Europe. We are now going to discuss why we 

have chosen to split the dataset the way we have. To get a deeper understanding of why 

we have chosen to split the dataset into two parts, it is vital to take a closer look at the 

similarities and differences between Southwestern and Northwestern Europe. 

 

  Northwestern Europe Southwestern Europe 

Observation 1150 185 

Mean 8.09% 11.42% 

Median 4.00% 4.44% 

Standard Deviation 17.51% 22.96% 

Sample Variance 306.44% 527.17% 

Skewness 4.27 3.55 

Kurtosis 34.35 17.68 

Highest Initial Return 212.50% 159.95% 

Lowest Initial Return -23.18% -21.50% 

      

Table 4: Key information of the observations being applied in our analyses. 

 

5.5 Northwestern Europe 

Northwestern Europe includes 17 nations, with some of Europe's biggest economies, i.e., 

Germany, the United Kingdom and France, and tiny overseas territories included in this 

region, i.e., Jersey, Isle of Man and Guernsey. In our sample, there are 472 IPOs in the 

period 2001-2007 and 678 IPOs in the period 2009-2020. The country with the highest 

IPO activity in our sample is the United Kingdom, with a total amount of 391 IPOs. In 

our data, the degree of underpricing increased in 12 of the 17 nations. Before the financial 

crisis, the United Kingdom experienced the highest degree of underpricing, with an 

average 1-day return of 11.96%, while the lowest was Guernsey with 0.32% and 7.51% 

for the whole region. Post the financial crisis Isle of Man experienced the highest degree 

of underpricing with an average 1-day return of 19.49%, while the lowest was Guernsey 

with 0.86% and 8.6% for the whole region.   
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The entire region has a GDP of EUR 14 032 trillion (2019), with Germany being the 

largest economy with a GDP of EUR 3 861 trillion (2019), approximately 28% of the 

region's entire economy. The United Kingdom is the second largest economy with a GDP 

of EUR 2 829 trillion (2019). France is the third largest economy with a GDP of EUR 

2 716 trillion (2019). Those three nations make up 67% of the entire regions GDP.  

From 2001 to 2008, the economy grew from EUR 6 953 trillion to EUR 13 997 trillion 

and saw a much weaker growth to EUR 14 032 trillion in 2019 (World Bank, 2021). 

  

Source: The World Bank (2021) 

Figure 1: Graph of indexed GDP growth in Northwestern and Southwestern Europe 
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Northwestern European observations 

 2001-2007 2009-2020 

Nation 

Number 

of IPOs 

Mean 

Return in 

Median 

return 

Number 

of IPOs 

Mean 

Return 

Median 

return  

Austria 13 6.09% 1.85% 5 5.93% 1.33% 

Belgium 18 4.83% 3.34% 12 6.34% 3.04% 

Denmark 4 8.99% 8.23% 28 16.73% 4.31% 

Faroe Islands 0 N/A N/A 1 10.97% 10.97% 

Finland 4 5.04% 5.23% 21 9.5% 4.51% 

France 107 3.25% 0 128 3.86% 0.08% 

Germany 55 3.11% 0 68 4.83% 1.01% 

Guernsey 1 0.32% 0.32% 5 0.86% 2% 

Ireland 8 11.95% 9.36% 14 3.46% 0% 

Isle of Man 4 5.8% 7.08% 6 19.49% 20.83% 

Jersey 4 6.16% 6.04% 10 9.84% 6.25% 

Luxembourg 3 3.87% 1.88% 11 2.87% 3.58% 

Netherlands 14 2.14% 0.57% 22 5.67% 0.78% 

Norway 21 5.24% 2.42% 35 5.38% 0% 

Sweden 11 4.78% 2.5% 87 15.11% 10% 

Switzerland 17 11.91% 5.81% 22 12.19% 8.92% 

United Kingdom 189 11.96% 7.67% 202 9.87% 6.44% 

Table 5: Northwestern European observations, showing numbers of IPOs, Mean return, and 

Median return in each country. 

 

5.6 Southwestern Europe 

The financial crisis hardly hit the Southwestern European region in 2008. In our sample, 

a total of 185 IPOs, of which 73 are before the financial crisis. After the financial crisis, 

our sample contains of 112 IPOs. In Italy, the average 1-day return increased from 5.26% 

before the financial crisis to 18.7% post the financial crisis, a stark difference to Greece, 

which saw a decrease in underpricing from 15.62% to -0.71%.  

The region got severely hit by the financial crisis and the following European debt crisis. 

The region had a total GDP of EUR 3 886 trillion (2019). Italy is the largest economy in 
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the region with a total GDP of EUR 1 727 trillion (2019), just under half of the region's 

GDP, and the most active IPO market in Southwestern Europe. The second-largest 

economy in the region is Spain, with a total GDP of EUR 1 393 trillion (2019) and has 

the second-highest IPO activity. From 2001 to 2008 the economy grew from EUR 2 059 

trillion to EUR 4 684 trillion and shrunk to EUR 3 886 trillion in 2019. 

  2001-2007 2009-2020 

Country 

Number 

of IPOs 

Mean 

Return 

Median 

return 

Number 

of IPOs 

Mean 

Return 

Median 

return 

Cyprus 2 15.67% 15.67% 1 0.47% 0.47% 

Greece 12 15.62% 2.63% 7 -0.71% -2.08% 

Gibraltar 3 7.45% 11.21% 1 25.0% 25% 

Italy 39 5.26% 1.14% 78 18.7% 10.96% 

Malta 1 27.78% 27.78% 3 8.98% 12.24% 

Monaco 0 N/A N/A 3 1.85% -8% 

Portugal 0 N/A N/A 2 3.91% 3.91% 

Spain 16 3.24% 0.46% 17 4.4% 2% 

Table 6: Southwestern European observations, showing numbers of IPOs, Mean return, and 

Median return in each country. 

Both economies experienced a period of strong growth in the period prior to the financial 

crisis, with Southwestern Europe experiencing a relatively stronger growth compared to 

Northwestern Europe. In the data we observe a divergence between the two economies 

after the financial crisis, where Northwestern Europe has experienced a slight growth, 

while the Southwestern economy have in its entirety shrunk.  

 

5.7 Regions 
 

The analysis aims to examine the economic differences in the Southwestern and 

Northwestern European regions and the effect on the degree of underpricing. There are 

several methods to choose how to determine the IPO. One frequently used method is 

comparing different stock exchanges, i.e., firms listed at Southwestern and Northwestern 

exchanges. The issue with that approach is that we will not necessarily catch the economic 
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effects in the two regions. For instance, firms based in nations with a weak capital market 

may choose to get listed in stock exchanges in more efficient markets. 

A more appropriate approach for our analysis is to look at where the firms are based. In 

that way, we will examine whether Southwestern European firms experience a different 

underpricing than Northwestern European firms, regardless of where they are listed. As 

our objective is to capture the economic differences for firms in the different regions, we 

consider where the firm is based to be a better proxy.  

To determine where a firm is based, several approaches may be used. One approach is to 

use the nation where the firm is registered. An issue with this approach is that some firms 

may choose their registration in a nation due to favourable legislation, regulation, or taxes, 

and may not, in reality operate in the nation of registration. A better approach is to use 

the location of the firms headquarter. A disadvantage of using the headquarters’ location 

is that multinational firms have different operations in different nations and may not have 

their main economic activity in the nation where they are headquartered. However, we 

conclude that of the options considered, the nation of the headquarter would be the 

approach that is most likely to capture the economic location of the firms in our sample. 

Thus, we will proceed with using the nation of the headquarter in our analysis. 

5.8 Northwestern Europe  
Our sample consists of 1150 IPOs in Northwestern Europe, distributed over 19 different 

countries. The average return at IPO is 8.13%, while the median return is 4%. The 

observation with the highest initial return at IPO had a return of 212.50%, while the 

observation with the lowest initial return had a return of -25.76%. The standard deviation 

in the data set is 17.57% 

 

  

 

 

 

Figure 2: Distribution of IPO 

returns in Northwestern Europe 
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5.9 Southwestern Europe  
In the data sample of Southwestern Europe, there is a total of 185 observations. The 

combination of fewer IPOs and less accurate data quality is the reason why the number 

of observations in Southwestern Europe is lower than in Northwestern Europe. The 

average initial return of IPOs in Southwestern Europe is 11.46%, which is 3.33% higher 

than in Northwestern Europe. Both the median and standard deviation is higher in 

Southwestern Europe than in Northwestern Europe, respectively at 4.34% and 23.24%.  

  

 Figure 3: Distribution of IPO returns in Southwestern Europe 
 

5.10 Sector Composition 

5.10.1 Sector composition - Northwestern Europe 

The companies in our dataset can be split into eleven different industries. In the data set 

of Northwestern Europe, 77.3% of all the IPOs are in one of the following five industries, 

Technologies, Industrials, Healthcare, Consumer Cyclicals or Financials.  The industry 

that is most represented in this dataset is Technology, with 229 IPOs.  

 

5.10.2 Northwestern Europe 2001-2008 

Before the financial crisis, technologies and industrials were the two sectors with the most 

IPOs, with respectively 103 and 85—our dataset consists of 472 IPOs between 2001 and 

2008. Technology is an industry that has experienced substantial growth in the last 20 

years. As a result of high growth, many tech companies have applied for listing on a stock 

exchange. This might be one reasons why Technology is the industry with the most 

observations in our dataset. 
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5.10.3 Northwestern Europe 2009-2020 

In our data set of Northwestern Europe, there are 678 observations in the period from 

2009 to 2020. The healthcare industry is the one with most observations in our dataset, 

while Technology and Consumer Cyclicals are right behind. 

5.10.4 Southwestern Europe  

The Southwestern European dataset has 187 observations between 2001-2020. The sector 

composition of the IPOs in Southwestern Europe is slightly different from the competition 

in Northwestern Europe. The largest sector in this dataset is Consumer Cyclicals with 35 

IPOs between 2001-2020. Industrials and Technology are also industries with IPO 

activity in this region, with 34 and 33 IPOs. 

5.10.5 Southwestern Europe 2001-2008 

The industrial composition in Northwestern Europe 2001-2008 is very different from 

Southwestern Europe's composition in the same period. While Tech-companies stood for 

21.8% of the IPOs in Northwestern Europe, stood Tech-companies only for 8.6% of the 

IPOs in Southwestern Europe. Industrials was the industry with most IPOs in 

Southwestern Europe pre the financial crisis with 14 IPOs.  

5.10.6 Southwestern Europe 2009-2020 (See appendix x for sector composition) 

An interesting observation from the change in the sector composition pre/post the 

financial crisis in Southwestern Europe is that the amount of Tech IPOs has increased 

from six pre the crisis to 27 posts the financial crisis. In our dataset, Tech IPOs stands for 

over 25% of the total amount of IPOs in Southwestern Europe post the crisis.  

Compared to Northwestern Europe's composition post the crisis, the number of healthcare 

IPOs stands out to be the most significant difference in Southwestern - and Northwestern 

Europe. 
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Figure 4: Sector composition of Northwestern and Southwestern Europe, 2001-2021. 

 

5.11 Historical IPO activity 

The IPO activity has over the 20-year period been cyclical, with some years showing 

strong activity and other periods with almost no activity. In figure 10, we can see the 

market cooling down after the dot-com bubble and the following booming activity before 

the financial crisis, followed by a collapse and recovery. In 2006, the year with the highest 

activity, saw a total of 495 IPOs, with 48 being in Southwestern Europe and 447 in 

Northwestern Europe. 2009 was the worst year with as few as 6 IPOs in Southwestern 

Europe and 44 in Northwestern Europe.  

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

Sector Compostion Northwestern and Southwestern Europe 
2001-2021

2001-2008 NW 2009-2021 NW 2001-2008 SW 2009-2021 SW



Underpricing of Western European IPOs - Julseth and Sunde 

 

65 
 

The variation in IPO activity in the regions coincides with the “Hot issue” market 

phenomenon introduced by Ibbotson and Jaffe (1975), which argues that there are periods 

with a high number of IPOs and periods with low IPO activity.   

                 

Figure 5: Raw data of our dataset, showing the number of IPOs done in Southwestern and 

Northwestern Europe 

Our sample data's yearly distribution resembles the raw data to an acceptable degree, 

except from the numbers in 2001, where a disproportionate number of observations did 

not fit our sample criteria and had to be excluded from the dataset.  

 

Figure 6: Sample data, showing the number of IPOs done in Southwestern and Northwestern 

Europe. 
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6.0 Regression results and summaries 

6.1 Regression results (1), Northwestern and Southwestern Europe 

Variable 

Default  

Regression 

(1)  

Robust      

Regression 

(1) 

Bootstrap 

Regression 

(1) 

Intercept 
12.3356 12.3356 12.3356 

(9.24)*** (8.35)*** (8.4)*** 

IfSE 
3.3981 3.3981 3.3981 

(2.31)** (1.97)** (1.9)* 

PE 
-1.9889 -1.9889 -1.9889 

(-1.28) (-2.18)** (-2.21)** 

VC 

-4.9723 -4.9723 -4.9723 

(-3.44)*** (-3.52)*** (-3.55)*** 

Tech 
3.0407 3.0407 3.0407 

(2.37)** (1.89)* (1.89)* 

Financials 
1.4908 1.4908 1.4908 

-0.89 -1.1 -1.05 

LnProceeds 
-0.2093 -0.2093 -0.2093 

(-0.55) (-0.58) (-0.59) 

DebtToEquity 

-0.0085 -0.0085 -0.0085 

(-1.81)* (-3.13)*** (-2.97)*** 

LnAge 
-0.0182 -0.0182 -0.0182 

(-0.05) (-0.06) (-0.06) 

LnSize 

-0.8836 -0.8836 -0.8836 

(-2.74)*** (-3.06)*** (-3.12)*** 

FirmCommitment 
1.5194 1.5194 1.5194 

-1.47 -1.49 -1.5 

Observations 1335 1335 1335 

R-squared 0.0456 0.0456 0.0456 

Adj. R-squared 0.0384 N/A 0.0384 

t-value in parentheses, *** p<0.01, ** p<0.05, *p<0.1                                                           
Table 7: Regression results (1), both Northwestern and Southwestern Europe are included in the 

dataset. 
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6.1.1 Regression Results (2), Northwestern Europe 

Variable 

Default  

Regression 

(2)  

Regression 

(2) Robust  

Regression 

(2) Boot-

strap 

 

Intercept 
11.4214 11.4214 11.4214  

(8.03)*** (7.38)*** (7.40)***  

PostFC 
0.9992 0.9992 0.9992  

-0.84 -0.82 -0.84  

PE 

-2.4030 -2.4030 -2.4030  

(-1.55) (-2.6)** (-2.64)***  

VC 

-4.9069 -4.9069 -4.9069  

(-3.44)*** (-3.31)*** (-3.18)***  

Tech 
1.9145 1.9145 1.9145  

-1.46 -1.21 -1.22  

Financials 
2.5481 2.5481 2.5481  

-1.48 (1.76)* (1.72)*  

LnProceeds 
0.3261 0.3261 0.3261  

-0.84 -0.98 -0.99  

DebtToEquity 
-0.0071 -0.0071 -0.0071  

(-1.45) (-2.59)** (-2.26)**  

LnAge 
-0.1771 -0.1771 -0.1771  

(-0.47) (-0.55) (-0.54)  

LnSize 

-1.0632 -1.0632 -1.0632  

(-3.17)*** (-3.43)*** (-3.40)***  

FirmCommitment 
0.4027 0.4027 0.4027  

-0.33 -0.33 -0.32  

Observations 1150 1150 1150  

R-squared 0.0381 0.0381 0.0381  

Adj. R-squared 0.0297 N/A 0.0297  

t-value in parentheses, *** p<0.01, ** p<0.05, *p<0.1    

Table 8: Regression results (2), Northwestern Europe is included in the dataset.  
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6.1.2 Regression Results (3), Southwestern Europe 

Variable 

Default  

Regression 

(3)  

Regression 

(3) Robust 

Regression 

(3) Boot-

strap  

Intercept 
20.2305 20.2305 20.2305 

(3.30)*** (2.91)*** (2.87)*** 

PostFC 
1.6231 1.6231 1.6231 

-0.42 -0.33 -0.32 

PE 

0.9048 0.9048 0.9048 

-0.12 -0.18 -0.17 

VC 

-4.4995 -4.4995 -4.4995 

(-0.61) (-1.21) (-1.14) 

Tech 
8.8455 8.8455 8.8455 

(1.98)** -1.43 -1.45 

Financials 
-5.6016 -5.6016 -5.6016 

(-0.96) (-1.67)* (-1.54) 

LnProceeds 
-3.4013 -3.4013 -3.4013 

(-2.48)** (-2.19)** (-2.13)** 

DebtToEquity 
-0.0122 -0.0122 -0.0122 

(-0.80) (-2.14)** (-1.44) 

LnAge 
-0.0555 -0.0555 -0.0555 

(-0.04) (-0.07) (-0.07) 

LnSize 

0.6820 0.6820 0.6820 

-0.66 -0.95 -0.86 

FirmCommitment 
0.9202 0.9202 0.9202 

-0.25 -0.19 -0.19 

Observations 185 185 185 

R-squared 0.14 0.14 0.14 

Adj. R-squared 0.0905 N/A 0.0905 

t-value in parentheses, *** p<0.01, ** p<0.05, *p<0.1 

Table 9: Regression results (3), Southwestern Europe is included in the dataset. 
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6.2 Summary of regressions 
 

6.2.1 Summary of Regression (1), Western Europe 
 

6.2.1.1 Summary of the default regression (1), Northwestern and Southwestern Europe 
 

The intercept of the analysis is highly significant (β = 12.34, p < 0.01).  

The estimated coefficient of IfSE is significant (β = 3.40, p < 0.05), and it is implied that 

Southwestern European firms have a higher degree of underpricing than Northwestern 

European firms. This is in line with our expectations that there is an underpricing 

difference in the two regions.  

The estimated coefficient of VC is highly significant (β = -4.97, p < 0.01) with a negative 

sign, which supports the theory that Venture-Capital-backed firms have less underpricing.  

The estimated coefficient of Tech is significant (β = 3.04, p < 0.05) with a positive sign, 

implying that technology firms have a higher degree of underpricing. The positive 

relation with the degree of underpricing goes in line with our expectations that technology 

firms are associated with more ex-ante uncertainty.  

The estimated coefficient for DebtToEquity is slightly significant (β = -0.01, p < 0.1) with 

a negative sign, which implies that there is an inverse relation between the degree of 

underpricing and the amount of leverage a firm has taken on. This supports our 

expectations that higher levered firms a more underpriced.  

The estimated coefficient for LnSize is highly significant (β = -0.88, p < 0.01) with a 

negative sign, implying that firms of greater size in terms of assets are less underpriced. 

The inverse relation between the degree of underpricing and the size falls in line with our 

expectations that larger firms are associated with less risk, and thus less underpricing.  

The variables PE (β = -1.99, p > 0.1), Financials (β = 1.49, p > 0.1). LnProceeds (β = -

0.21, p > 0.1), LnAge (β = -0.02, p > 0.1), FirmCommitment (β = 1.52, p > 0.1) are not 

significant in our analysis, and we cannot conclude that the following variables influences 

the degree of underpricing.   
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6.2.1.2 Summary of Robust Regression (1), Northwestern and Southwestern Europe 

The intercept is highly significant (β = 12.34, p < 0.01). 

The estimated coefficient of IfSE is significant (β = 3.40, p < 0.05), which implies that 

firms based in Southwestern Europe is higher underpriced than firms based in 

Northwestern Europe. The results are in line with our expectations that there is a 

difference in underpricing in the two regions.  

The estimated coefficient for PE is significant (β = -1.99, p < 0.05), implying that the 

Private-Equity-backed firms are less underpriced than firms that are not Private-Equity-

backed, which goes in line with our expectations based on previous literature. This result 

differs from the non-robust regression which found the variable to be non-significant.  

The estimated coefficient for VC is highly significant (β = -4.97, p < 0.01) with a negative 

sign, implying that Venture-Capital-backed firms are less underpriced than firms that are 

not backed by Venture-Capital funds. The results coincide with our expectations that 

Venture-Capital-backing reduces underpricing. The results are in line with the non-robust 

regression.  

The estimated coefficient for Tech is slightly significant (β = 3.04, p < 0.1) with a negative 

sign, which mean that firms in the technology sector experience less underpricing. The 

result goes in line with our expectations that technology firms are associated with having 

higher ex-ante uncertainty. The result is only significant at the 10%-level compared, while 

the non-robust regression was significant at the 5%-level.   

The estimated coefficient for DebtToEquity is highly significant (β = -0.01, p < 0.01) 

with a negative sign, which implies that there is an inverse relation between the degree of 

underpricing and the amount of leverage. The results are in line with our expectations that 

higher levered firms will experience less underpricing. The results are significant at the 

1%-level, while the non-robust results are only slightly significant at the 10%-level.  

The estimated coefficient LnSize is highly significant (β = -0.88, p < 0.01) with a negative 

sign, implying that there is a negative relation between the size of a firm in term of assets 

and the degree of underpricing. The results coincide with our expectation that larger firms 

are associated with less risky, and thus experience less underpricing. The result of the 

robust regression is in line with the results of the non-robust regression.  
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The variables Financials (β = 1.49, p > 0.1), LnProceeds (β = -0.21, p > 0.1), LnAge (β = 

-0.02, p > 0.1) and FirmCommitment (β = 1.52, p > 0.1) are not significant in our analysis, 

and we cannot conclude that these variables have any effect on the underpricing.  

 

 6.2.1.3 Summary of Bootstrap Regression (1), Northwestern and Southwestern Europe 

The intercept is highly significant (β = 12.34, p < 0.01). 

The estimate of the variable IfSE is slightly significant (β = 3.40, p < 0.1), implying that 

firms based in Southwestern Europe have a higher degree of underpricing than firms 

based is Northwestern Europe. The results are in line with our expectations that there is a 

difference in the underpricing in the two regions. In the bootstrap regression unlike the 

standard regression and the robust regression, the variable is only slightly significant at 

the 10% level.  

The estimate of the variable PE is significant (β = -1.99, p < 0.05) with a negative sign, 

which implies that firms that are Private-Equity-backed are less underpriced than firm 

that are not backed by Private-Equity funds. The results are in line with our expectations. 

The results of the bootstrap regression are as the robust regression significant at the 5%-

level, while the standard regression is not significant.  

The estimate of the variable VC is highly significant (β = -4.97, p < 0.01) with a negative 

sign, implying that Venture-Capital-backed firms har less underpriced by firms that are 

not Venture-Capital-backed. The results coincide with our expectations that by being 

Venture-Capital-backed, firms will have less underpricing. The standard, robust, and 

bootstrap are all significant at the 1%-level.  

The estimated coefficient for Tech is slightly significant (β = 3.04, p < 0.1) with a positive 

sign, implying that technology firms have a higher degree of underpricing. The results 

are in line with our expectations that technology firms are associated with having more 

ex-ante uncertainty. The bootstrap regression is significant at the same level as the robust 

regression at 10%, while the standard regression is significant at the 5%-level.  

The estimated coefficient for DebtToEquity is highly significant (β = -0.01, p < 0.01) 

with a negative sign, implying that there is an inverse relation between the degree of 

underpricing and the amount of leverage. The results support our expectations that firms 
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with higher leverage are less underpriced. The bootstrap regression and the robust 

regression are both significant at the 1% level, while the standard regression is only 

slightly significant at the 10% level.  

The coefficient for LnSize is highly significant (β = -0.88, p < 0.01) with a negative sign, 

which implies that larger firms in term of assets are less underpriced, and that there is a 

negative relation between the size and the degree of underpricing. The results coincide 

with our expectation that larger firms are associated with being less risky, and thus are 

less underpriced. The results are all significant at the 1%-level for the bootstrap, robust 

and standard regression.  

The variables Financials (β = 1.49, p > 0.1), LnProceeds (β = -0.21, p > 0.1), LnAge (β = 

-0.02, p > 0.1) and FirmCommitment (β = 1.52, p > 0.1) is not significant in our analysis, 

and we cannot conclude that any of those variables have an effect on the degree of 

underpricing. 

 

6.2.2 Summary of Regression (2), Northwestern Europe 

 

6.2.2.1 Summary of the default regression (2), Southwestern Europe 

The intercept is highly significant (β = 11.42, p < 0.01). 

The estimate of the coefficient VC is highly significant (β = -4.91, p < 0.01) with a 

negative sign, implying that Venture-Capital-backed firms are less underpriced than firms 

that are not Venture-Capital-backed. The results are in line with our expectations. 

The estimate of the coefficient LnSize is highly coefficient (β = -1.06, p < 0.01) with a 

negative sign, which implies that there is an inverse relation between the size of a firm in 

the term of assets and the degree of underpricing in Northwestern Europe. The results 

coincide with our expectations that larger firms are associated with less risk, and thus are 

less underpriced. 

The PostFC (β = 1.00, p > 0.1), PE (β = -2.40, p > 0.1), Tech (β = 1.91, p > 0.1), Financials 

(β = 2.55, p > 0.1), LnProceeds (β = 0.33, p > 0.1), DebtToEquity (β = -0.01, p > 0.1), 

LnAge (β = -0.18, p > 0.1), and FirmCommitment (β = 0.40, p > 0.1) are not significant, 
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and we cannot conclude that any of those variables have an effect on the degree of 

underpricing in Northwestern Europe.  

 

6.2.2.2 Summary of the Robust Regression (2), Southwestern Europe 

The intercept is highly significant (β = -1.06, p < 0.01). 

The estimated coefficient for PE is significant (β = -2.40, p < 0.05) with a negative sign, 

implying that firms that are Private-Equity-backed are experience less underpricing than 

firms that are not Private-Equity-backed in Northwestern Europe. The results are in line 

with our expectations, that being Private-Equity-backed reduces the degree of 

underpricing. The robust regression is significant at the 5%-level while the standard 

regression is not significant.  

The estimated coefficient for VC is highly significant (β = -4.91, p < 0.01) with a negative 

sign, which implies that Venture-Capital-backed firms are less underpriced than firms 

that are not backed by Venture-Capital funds in Northwestern Europe. The results 

coincide with our expectations that being Venture-Capital-backed reduces the 

underpricing. The robust regression is as the standard regression significant at the 1%-

level.  

The estimated coefficient for Financial is slightly significant (β = 1.91, p < 0.1) with a 

positive sign, implying that firms in the financial sector experience a higher degree of 

underpricing in Northwestern Europe. The results are not in line with our expectations 

that financial firms are associated with less ex-ante uncertainty, and thus are less 

underpriced. The robust results are significant at a 10%-level, while financials are not 

significant in the standard regression. 

The estimated coefficient for DebtToEquity is significant (β = -0.01, p < 0.05) with a 

negative sign, which implies that there is an inverse relation with the amount of leverage 

and the degree of underpricing for Northwestern European firms. The results are in line 

with our expectations that higher levered firms experience less underpricing. The robust 

results are significant at the 5%-level, while the standard regression result is not 

significant. 
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The estimated coefficient for the LnSize is highly significant (β = -1.06, p < 0.01) with a 

negative sign, implying that larger firms in the term of total assets are less underpriced in 

Northwestern Europe. The results support our expectation that larger firms generally are 

associated with being less risky, and thus experience less underpricing. The robust 

regression is significant at the 1%-level as with the standard regression.  

The variables PostFC (β = 1.00, p > 0.1), Tech (β = 1.92, p > 0.1), LnProceeds (β = 0.33, 

p > 0.1), LnAge (β = -0.18, p > 0.1), and FirmCommitment (β = 0.40, p > 0.1), are not 

significant at any reasonable level, and we cannot confirm that any of the variables have 

an effect on the degree of underpricing in Northwestern Europe.  

 

6.2.2.3 Summary of Bootstrap Regression (2), Northwestern Europe 
 

The intercept is highly significant (β = 11.42, p < 0.01). 

The estimated coefficient for the PE variable is highly significant (β = -2.40, p < 0.01) 

with a negative sign, which implies that Private-Equity-backed firms are less underpriced 

than firms that are not Private-Equity-backed in Northwestern Europe. The results support 

our expectations that being Private-Equity-backed is associated with being less 

underpriced. The bootstrap results are significant at the 1%-level, while the robust results 

are significant at the 5% level, and the standard regression is not significant at any 

reasonable level.    

The estimated coefficient for the VC variable is highly significant (β = -4.91, p < 0.01) 

with a negative sign, implying that Venture-Capital-backed firms are less underpriced 

than firms that are not Venture-Capital-backed in Northwestern Europe. The results are 

in line with our expectations that being Venture-Capital-backed reduces the degree of 

underpricing. The bootstrap, robust and standard regression results are all significant at 

the 1%-level.  

The estimated coefficient for the Financials variable is slightly significant (β = 2.55, p < 

0.1) with a positive sign, implying that financial firms experience more underpricing. The 

results are not in line with our expectations that financial firms experience is associated 

less ex-ante uncertainty, and thus experience less underpricing. The bootstrap and robust 
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regression results are significant at the 10%-level, while the standard regression results 

are not significant at any reasonable level.  

The estimated coefficient for the DebtToEquity variable is significant (β = -0.01, p < 

0.05) with a negative sign, implying that there is an inverse relation between the amount 

of a leverage and the degree of underpricing for Northwestern European firms. The results 

support our expectations that higher levered firms are less underpriced. The bootstrap and 

robust regression are significant at the 5%-level while the standard regression is not 

significant at any reasonable level.  

The estimated coefficient for the LnSize variable is highly significant (β = -1.06, p < 0.01) 

with a negative sign, implying that larger firms in terms of total assets in Northwestern 

Europe are less underpriced. The results are in line with our expectations that larger firms 

are generally associated with being less risky, and thus are less underpriced. The 

bootstrap, robust and standard regression are all significant at the 1%-level.  

The variables PostFC (β = 1.00, p > 0.1), Tech (β = 1.92, p > 0.1), LnProceeds (β = 0.33, 

p > 0.1), LnAge (β = -0.18, p > 0.1), and FirmCommitment (β = 0.40, p > 0.1), are not 

significant at any reasonable level, and we cannot confirm that any of the variables 

influences the degree of underpricing in Northwestern Europe.  

 

6.2.3 Summary of Regression (3), Southwestern Europe 

 

6.2.3.1 Summary of the Default regression (3), Southwestern Europe 
 

The intercept is highly significant (β = 20.23, p < 0.01).  

The estimated coefficient for the Tech variable is significant (β = 8.84, p < 0.05) with a 

positive sign, implying that technology firms in Southwestern Europe experience a higher 

degree of underpricing. The results support our expectations that technology firms are 

associated with more ex-ante uncertainty, and thus are more underpriced.  

The estimated coefficient for the LnProceeds variable is significant (β = -3.40, p < 0.05) 

with a negative sign, which implies that there is an inverse relation between the amount 
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of proceeds a firm raise and the degree of underpricing in Southwestern Europe. The 

results coincide with our expectations that firms that raise a higher amount of proceeds 

experience less underpricing.  

The variables PostFC (β = 1.62, p > 0.1), PE (β = 0.90, p > 0.1), VC (β = -4.50, p > 0.1), 

Financials (β = -5.60, p > 0.1), DebtToEquity (β = -0.01, p > 0.1), LnAge (β = -0.05, p > 

0.1), LnSize(β = 0.68, p > 0.1) and FirmCommitment (β = 0.92, p > 0.1) are not significant 

at any reasonable level, and we cannot conclude that any of those variables have an effect 

on the degree of underpricing on Southwestern Europe.  

6.2.3.2 Summary of the Robust Regression (3), Southwestern Europe 

The intercept is highly significant (β = 20.23, p < 0.01). 

The estimated coefficient for the variable Financials is slightly significant (β = -5.60, p < 

0.1) with a negative sign, implying that financial firms are less underpriced in 

Southwestern Europe. The results support our expectations that financial firms are 

associated with being less risky, and thus experience less underpricing. The robust 

regression is significant at a 10%-level while the standard regression is not significant at 

any reasonable level.  

The estimated coefficient for the LnProceeds variable is significant (β = -3.40, p < 0.05) 

with a negative sign, which implies that there is an inverse relation between the amount 

of proceeds and the degree of underpricing in Southwestern Europe. The results support 

our expectations that firms that raise larger proceeds experience less underpricing. Both 

the standard and robust regression are significant at the 5%-level. 

The coefficient of the DebtToEquity variable is significant (β = -0.01, p < 0.05) with a 

negative sign, implying that there is an inverse relation between the amount of leverage 

and the degree of underpricing. The results are in line with our expectations that firms 

with more leverage experience less underpricing. The robust results are significant at the 

5%-level while the standard regression is not significant at any reasonable level. 

The variables PostFC (β = 1.62, p > 0.1), PE (β = 0.90, p > 0.1), VC (β = -4.50, p > 0.1), 

Tech (β = 8.85, p > 0.1), LnAge (β = -0.06, p > 0.1), LnSize (β = 0.68, p > 0.1), 

FirmCommitment (β = 0.92, p > 0.1), are not significant at any reasonable level and we 

cannot conclude that any of the variables have an effect on the degree of underpricing.  
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6.2.3.3 Summary of Bootstrap Regression (3), Southwestern Europe 

The intercept is highly significant (β = 20.23, p < 0.01).  

The estimated coefficient for the LnProceeds variable is significant (β = -3.40, p < 0.05) 

with a negative sign, implying that there is an inverse relation between the amount of 

proceeds a firm raise and the degree of underpricing in Southwestern Europe. The results 

are in line with our expectations that firms that raise more proceeds are less underpriced. 

The standard, robust and bootstrap regression are all significant at the 5%-level.  

The variables PostFC (β = 1.62, p > 0.1), PE (β = 0.90, p > 0.1), VC (β = -4.50, p > 0.1), 

Tech (β = 8.85, p > 0.1), Financials (β = -5.60, p > 0.1), DebtToEquity (β = -0.01, p > 

0.1), LnAge (β = -0.06, p > 0.1), LnSize (β = 0.68, p > 0.1) and FirmCommitment (β = 

0.92, p > 0.1) are not significant at any reasonable level and we cannot tell if any of the 

variables have an effect on the degree of underpricing.  
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7.0 Regression tests 

7.1 Regression (1), Northwestern and Southwestern Europe 

7.1.1 Breusch-Pagan 

Southwestern and Northwestern Europe   

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

     

Ho: Constant Variance     

Variables: Fitted values for IPOUnderpricing   

     

chi2(1) = 328.25 

Prob > chi2 = 0.0000 

Table 10: Breusch-Pagan, test for homoscedasticity, Northwestern and Southwestern Europe. 

The Breusch-Pagan test results of the dataset with both Northwestern and Southwestern 

Europe included, gives a p-value of 0%. The p-value is below 5%, which means that the 

null-hypothesis is rejected. As the null hypothesis is rejected, our conclusion is that the 

dataset is heteroscedastic.   

 

7.1.2 White’s test 
Northwestern and Southwestern Europe 

      

White's test for Ho: Homoskedasticity    

against Ha: Unrestricted heteroskedasticity 

      

chi2(56) = 65.36 

Prob > chi2 = 0.2364 

Table 11: White’s test, test for homoscedasticity, Northwestern and Southwestern Europe 

The White test comes up with a different answer than the Breusch-Pagan test above. As 

we can see in the table below, we are not able to reject Ho, which implies 

homoscedasticity, but since our data is non-normal, we will rely on the Breusch-Pagan 

results.   
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7.1.3 Variance Inflation Factor test – Northwestern and Southwestern Europe                                

      

Variable VIF 1/VIF 

      

LnSize 2.7 0.3709 

LnProceeds 2.49 0.4008 

PE 1.19 0.8402 

DebtToEquity 1.1 0.9113 

VC 1.09 0.9187 

LnAge 1.08 0.9232 

FirmCommitment 1.07 0.9334 

Financials 1.06 0.9418 

Tech 1.06 0.9451 

IfSE 1.06 0.9471 

Mean 1.39   

The VIF test results from the dataset consisting of observations from both Northwestern 

and Southwestern Europe indicates there is a low correlation between the test variables. 

The variables are in the interval of [1.06-2.70], with a mean of 1.39. As all the numbers 

in the VIF test are below five, is means that there is low multicollinearity between the 

variables. Based on the VIF test, it can be concluded that there is a low correlation 

Table 12: VIF test, testing multicollinearity, Northwestern and Southwestern Europe 

 

 

7.1.4 Correlation matrix – Southwestern and Northwestern Europe (appendix 5.0) 

The correlation matrix of the variables in the dataset of Northwestern and Southwestern 

Europe, shows values in the interval [-0.17 and 0.76]. The variables LnSize and Proceeds 

is the two variables correlating the most, while the two variables with the lowest 

correlation is Financials and Tech. As the proceeds tends to increase when the size 

increase, it makes sense that there is a high correlation between the two variables.  

As all the values in our VIF-test are at low levels, we will not assume there does not exist 

any multicollinearity in our data. The correlation matrix for Southern and Northwestern 

Europe can be found in the appendix. 
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7.1.5 Jarque-Bera Normality test – Northwestern Europe and Southwestern Europe 
 

Our Jarque-Bera test checks the normality in the error terms. The test is conducted as a 

hypothesis test, with the null hypothesis stating that the standard errors is normal 

distributed. As the Jarque-Bera test gives a value of 0.000, implying that our standard 

errors in not normally distributed. 

Northwestern and Southwestern Europe   

Jarque-Bera Normality test: 0.000 Chi(2)   

Jarque-Bera test for Ho: normality:   

      

Obs 1335   

Mean 0   

Std.Dev 18.0129   

Variance 324.4633   

Skewness 3.9479   

Kurtosis 31.8653   

 

Table 13: Jarque-Bera test, Northwestern and Southwestern Europe 

Figure 7: Distribution of the residuals in regression (1), Northwestern and Southwestern Europe 

 

The distribution has a skewness of 3.95 and is positively left skewed. The kurtosis of the 

distribution is 31.87, and the observations are heavily centred around the mean. The non-

normality is confirmed by the Jarque-Bera test, where we reject the null hypothesis of 

normality.  
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7.2 Regression (2) - Northwestern Europe 
 

7.2.1 The Breusch Pagan test 

Northwestern Europe     

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

        

Ho: Constant Variance     

Variables: Fitted values for IPOUnderpricing   

        

chi2(1) = 226.38   

Prob > chi2 = 0.0000   

Table 14: Breusch-Pagan test, Northwestern Europe 

The Breusch Pagan test results for the dataset of “Western Europe” gives a p-value of 

0%. As the p-value is below 5%, the null-hypothesis is rejected. The test result then shows 

than we can reject the hypothesis saying that the dataset is heteroscedastic.   

7.2.2 White’s test 

The White test comes up with a different answer than the Breusch-Pagan test above. As 

we can see in the table below, we are not able to reject Ho, which implies 

homoscedasticity, but since our data is non-normal, we will rely on the Breusch-Pagan 

results.   

Northwestern Europe     

      

White's test for Ho: Homoskedasticity 

against Ha: Unrestricted heteroskedasticity 

      

chi2(56) = 54.26 

Prob > chi2 = 0.6253 

Table 15: White’s test, Northwestern Europe 
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7.2.3 Variance Inflation Factor test – Northwestern Europe 
The VIF test for Northwestern Europe indicates that there is a low correlation between 

the variables. The variables are in the interval of [1.05-2.68], with a mean of 1.44. 

Based on the analyses, the conclusion is that there is multicollinearity in this data set, but 

it is on a low level. 

To further investigate if there are any problems with the models regarding 

multicollinearity, also the pairwise correlation between the different variables has been 

examined. They way this is done, is by making two correlation matrices, one for 

Northwestern Europe and one for Southwestern Europe. 

VIF-test 

 

      

Variable VIF 1/VIF 

      

LnSize 2.68 0.3730 

LnProceeds 2.48 0.4026 

FirmCommitment 1.41 0.7110 

PostFC 1.31 0.7622 

PE 1.20 0.8320 

DebtToEquity 1.10 0.9075 

VC 1.08 0.9253 

LnAge 1.07 0.9329 

Financials 1.06 0.9421 

Tech 1.05 0.9483 

Mean 1.444   

Table 16: VIF-test, Northwestern Europe 

7.2.4 Correlation matrix - Northwestern Europe 

The correlation matrix of the variables in the dataset of Northwestern Europe, shows 

values in the interval [-0.17 and 0.76]. The variables correlating the most is LnProceeds 

and LnSize. As the proceeds often increases with the size of the company, it makes sense 

why the correlation between the two mentioned variables is so high. High correlation 

between the variables can be a sign of multicollinearity. Since the correlation is at a high 

level, it should be discussed if both variables should be included in our model. The reason 
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why we choose to apply both variables is because the results from the VIF-test shows that 

the correlation between the variables in our model is at a satisfying level. The correlation 

matrix for Northwestern Europe can be found in Appendix 5.1.  

 

7.2.5 Jarque-Bera Normality test – Northwestern Europe 

The final OLS assumption states that the residuals of the regression model have to be 

Normally distributed. To test the residuals for normal distribution, we are applying the 

Jarque-Bera Normality test. A normal distribution is characterized as a distribution with 

skewness equal to zero and kurtosis equal to three, (Stock and Watson 2015). In the 

dataset of Northwestern Europe, there is a skewness of 4.08 and a kurtosis of 35.65. A 

skewness of 4 indicates that there are more observations on the right tail than the left one. 

A kurtosis of 17.21, implies that the distribution has heavier tails than a normal 

distribution. 

Due to the Jarque-Bera test, the distribution of the data set does not fulfil the requirements 

for a normal distribution.  

Northwestern Europe   

Jarque-Bera Normality test: 0.000 Chi(2) 

Jarque-Bera test for Ho: normality: 

      

Obs 1150   

Mean 0   

Std.Dev. 17.2326   

Variance 296.9642   

Skewness 4.0937   

Kurtosis 35.6492   

Table 17: Jarque-Bera, Northwestern Europe 

Figure 8: Distribution of the residuals in regression (2), Northwestern Europe 

 

The distribution has a skewness of 4.1 and is positively left skewed. The kurtosis of the 

distribution is 35.6, and the observations are heavily centred around the mean. The non-

normality is confirmed by the Jarque-Bera test, where we reject the null hypothesis of 

normality.  
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7.3 Southwestern Europe (Regression 3) 

 

7.3.1 The Breusch Pagan test 

The Breusch Pagan test results for the dataset of “Southwestern Europe” gives a p-value 

of 0%. As the p-value is below 5%, the null-hypothesis is rejected. The test result then 

shows than we can reject the hypothesis saying that the dataset is heteroscedastic.   

Southwestern Europe     

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity 

      

Ho: Constant Variance     

Variables: Fitted values for IPOUnderpricing 

      

chi2(1) = 95.72 

Prob > chi2 = 0.0000 

Table 18: Breusch-Pagan, Southwestern Europe 

 

7.3.2 White’s test 

The White test comes up with a different answer than the Breusch-Pagan test above. As 

we can see in the table below, we are not able to reject Ho, which implies 

homoscedasticity, but since our data is non-normal, we will rely on the Breusch-Pagan 

results.   

Southwestern Europe     

      

White's test for Ho: Homoskedasticity   

against Ha: Unrestricted heteroskedasticity 

      

chi2(56) = 42.33 

Prob > chi2 = 0.9116 

Table 19: White’s test, Southwestern Europe 
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7.3.3 Variance Inflation Factor test – Southwestern Europe 
The VIF test for Southwestern Europe shows that the variables lay in the interval of [1.07-

2.98] with a mean of 1.52. These numbers indicate that there is a low correlation between 

the variables. “Venture-Capital backed” is the variable that scores lowest on the VIF test 

with 1.07. This score indicates that there is almost no correlation between this variable 

and the other variables. “LN Proceeds” is the variable that has the highest score in this 

test, with a score of 2.98. This means that Proceeds is the variable that correlates the most 

with the other variables in the dataset. However, as the score is still at a very low level, 

we will not give these results as much attention. Our conclusion is that there is some 

correlation between the variables in the dataset, but as the mean is 1.52 the correlation is 

at a low level.  

      

Variable VIF 1/VIF 

      

LnProceeds 2.98 0.3352 

LnSize 2.83 0.3536 

PostFC 1.38 0.7242 

FirmCommitment 1.30 0.7708 

Tech 1.15 0.9690 

Financials 1.14 0.8756 

LnAge 1.14 0.8773 

DebtToEquity 1.11 0.9021 

PE 1.09 0.9186 

VC 1.07 0.9368 

Mean 1.519   

Table 20: VIF-Test, Southwestern Europe 

 

7.3.4 Correlation matrix  

The values in the correlation matrix of Southwestern Europe shows values in the interval 

between [-0.32 and 0.78]. As in Northwestern Europe the pairwise correlation is highest 

between the two variables “LnProceeds” and “LnSize”.  
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As mentioned in the discussion of the correlation matrix in Northwestern Europe, the 

reason of the correlation between the two variables, may be because proceeds often 

increase, as the size of the company increases. As all the values from the VIF-test is at 

satisfying levels, we are choosing to stick with both proceeds and size in our regressions. 

The correlation matrix for Southwestern Europe can be found in appendix 5.2. 

 

7.3.5 Jarque-Bera Normality test 

In the dataset of Southwestern Europe, the skewness is 3.08. As the skewness is positive 

also in this dataset, it means that there are more observations on the right tail than the left 

one. The kurtosis in the data set is 18.58. Compared to the kurtosis in the data set of 

Northwestern Europe it is low, but it is still not a level that is satisfying the requirements 

for a normal distribution.  

Non-normal residuals for Southwestern Europe 

Southern Europe   

Jarque-Bera Normality test: 0.000 Chi(2) 

Jarque-Bera test for Ho: normality: 

      

Obs 185   

Mean 0   

Std.Dev. 21.2929   

Variance 453.3873   

Skewness 3.0802   

Kurtosis 18.7778   

Table 21: Jarque-Bera test, Southwestern Europe 

Figure 9: Distribution of the residuals in regression (3), Southwestern Europe 

 

The distribution has a skewness of 3.08 and is positively left skewed. The kurtosis of the 

distribution is 18.78, and the observations are heavily centred around the mean. The non-

normality is confirmed by the Jarque-Bera test, where we reject the null hypothesis of 

normality.  

 



Underpricing of Western European IPOs - Julseth and Sunde 

 

87 
 

 

 

8.0 Discussion of the results and the propositions 

8.1 Overview of findings and conclusions 

Propositions Literature Results Conclusion 

Proposition 1: There 

is a difference in the 

underpricing in 

Northwestern and 

Southwestern 

Europe. 

Boltho 

(2020) 

Western Europe 

robust: 

(β = 3.40, p < 0.05) 

Southwestern Europe is more 

underpriced than Northwestern 

Europe.  

Proposition 2: Both 

regions will 

experience a 

decrease in the 

degree of 

underpricing, and 

Southwestern Europe 

will experience 

greater decrease 

than Northwestern 

Europe. 

Li et al. 

(2018), 

Loughran 

and Ritter 

(2001) 

Northwestern robust: 

(β = 1.00, p > 0.1) 

Southwestern robust: 

(β = 1.62, p > 0.1) 

 

No significant results of any 

region. 

Proposition 3: 

Larger companies 

will have less 

underpricing 

Chambers 

and 

Dimson 

(2009) 

Northwestern 

robust: 

(β = -1.06, p < 0.01) 

Southwestern robust: 

(β = 0.68, p > 0.1) 

Indication that the proposition 

is correct, but no final 

conclusion. 

Proposition 4: There 

is an inverse relation 

between the degree 

of underpricing and 

the proceeds amount. 

Beatty and 

Ritter 

(1986) 

Northwestern robust: 

(β = 0.33, p > 0.1) 

Southwestern 

robust: 

(β = -3.40, p < 0.05) 

Indication that the proposition 

is correct, but no final 

conclusion. 

Proposition 5: 

Venture-capital 

backed companies 

have lower 

underpricing 

Barry et al. 

(1990), 

Megginson 

and Weiss 

(1991) 

Northwestern 

robust: 

(β = -4.91, p < 0.01) 

Southwestern robust: 

(β = -4.50, p > 0.1) 

Venture-Capital-backed firms 

are less underpriced in 

Northwestern Europe, but we 

could not find any significant 

results in Southwestern 

Europe. 

 

 

Proposition 6: 

Private-Equity-

Bergström, 

Nilsson and 

Northwestern 

robust: 

Private-Equity-backed firms 

are less underpriced in 
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backed companies 

have lower 

underpricing. 

Wahlberg 

(2006) 

(β = -2.40, p < 0.05) 

Southwestern robust: 

PE (β = 0.90, p > 

0.1) 

Northwestern Europe, but we 

could not find any significant 

results in Southwestern 

Europe. 

Proposition 7: There 

is an inverse relation 

between the degree 

of underpricing and 

the amount of debt. 

Schenone 

(2004), 

Rock 

(1986) 

Northwestern 

robust: 

(β = -0.01, p < 0.05) 

Southwestern 

robust: 

(β = -0.01, p < 0.05) 

There is an inverse relation 

between the degree of 

underpricing and the leverage 

ratio in both Northwestern and 

Southwestern Europe. 

Proposition 8: 

Financial firms are 

less underpriced 

than non-financial 

firms in both 

regions.   

 

Alli et al. 

(1994) 

Northwestern 

robust: 

(β = 1.91, p < 0.1) 

Southwestern 

robust: 

(β = -5.60, p < 0.1) 

Financial firms are as expected 

less underpriced in 

Southwestern Europe. 

Financial firms are 

unexpectedly more 

underpriced in Northwestern 

Europe. 

Proposition 9: 

Technology firms 

will experience a 

higher degree of 

underpricing in both 

regions. 

Ritter 

(1986) 

Northwestern robust: 

(β = 1.92, p > 0.1) 

Southwestern robust: 

(β = 8.85, p > 0.1) 

 

We could not find any 

significant results for any of 

the regions.  

Proposition 10: 

Older Companies 

have lower 

underpricing 

Ritter 

(1984) 

Northwestern robust: 

(β = -0.18, p > 0.1) 

Southwestern robust: 

(β = -0.06, p > 0.1) 

We could not find that the 

company had any significant 

effect on the degree of 

underpricing. 

Table 22: Overview of findings and conclusions 

 

8.2 Proposition 1 – Difference in underpricing in Southwestern and Northwestern 

Europe.  

In the proposition, we had that there has been a divergence between the regions 

economically. We proposed that the regions would experience a difference in the degree 

of underpricing.  

In regression (1), we found a statistically significant result at the 5%-level in the default 

and robust regression and the 10%-level in the bootstrap regression. The results had a 

positive sign, and it can be interpreted that Southwestern European firms experience more 

underpricing and have a 3.4 percentage points higher underpricing than Northwestern 

European firms.  
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Looking closer at the data, we find that the difference between the underpricing in the 

two regions was similar before the financial crisis and increased greatly after the financial 

crisis. We look closer into the effect of the financial crisis in proposition 2.   

We also observe that higher proportions of the IPOs are underpriced in Northwestern 

Europe than in Southwestern Europe.  

 

Western Europe 

  Means 2001-2007 Means 2009-2020 

  

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

Northwestern 67.58 % 7.51 % 472 67.26 % 8.56 % 678 

Southwestern 60.27 % 7.21 % 73 65.18 % 14.24 % 112 

All 66.61 % 7.47 % 545 66.96 % 9.36 % 790 

Table 23: Difference in underpricing between Southwestern Europe and Northwestern Europe 

 

There may be several explanations for the difference in the underpricing for the two 

regions. One is that Southwestern European firms are viewed as riskier due to the weaker 

economy in the region. Before the financial crisis, Southwestern Europe saw rapid wage 

growth, even though the worker's productivity growth was not on par. There was also a 

growing debt in the private sector and surging housing prices, and a significant amount 

of the economic activity came from non-tradable activities such as residential property 

construction. There were also large capital inflows to the Southwestern European 

economy. After the collapse post-financial crisis, housing prices plunged and never 

recovered. The private sector started deleveraging after the financial crisis, while the 

public sector debt started increasing. There was also a lack of institutional change that 

was considered necessary, and in a range of indicators for governance, Southwestern 

European countries scores lower than in Northwestern Europe and has in fact decreased 

during the period examined. (Boltho 2020) The economic situation may increase the 

perceived risk in the region, and thus investors view Southwestern European firms as 

more uncertain and demand higher underpricing. 
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Another reason may be access to capital. Firms based in Southwestern Europe may have 

difficulties raising capital in their local markets, due to the markets being less efficient 

and underperforming. Southwestern European firms may start looking for  capital in more 

efficient markets or from foreign investors. A Southwestern European firm listing in other 

exchanges may be associated with higher risk due to the distance. Foreign investors may 

have less knowledge about the local market of the firms and perceive larger risk for the 

Southwestern European firms. The uncertainty then results in Southwestern European 

firms being more underpriced.      

Conclusion: Southwestern European firms have a higher degree of underpricing than 

Northwestern European firms.  

 

8.3 Proposition 2 – Is there any change in the underpricing pre/post the financial 

crisis? 

Due to existing theory regarding wealth transfer and IPO activity combined with how the 

financial crisis and the eurozone debt crisis affected Western Europe, we believe there 

will be a difference in the underpricing pre/post the financial crisis. We assume the 

underpricing will be higher for Southwestern European firms post the crisis, as the 

financial crisis and the eurozone crisis led to seven tough years for the region, with high 

unemployment rates and low IPO activity. We are more uncertain if the financial crisis 

has affected the underpricing in Northwestern Europe, as the region recovered relatively 

fast from the crisis.  

In our regression covering Northwestern Europe, our PostFC variable is not significant at 

any reasonable level. We are therefore not able to tell if the financial crisis has affected 

IPO underpricing in Northwestern Europe.  

Our results in the regression covering Southwestern Europe were similar to the ones in 

Northwestern Europe, as the variable was not significant in this regression either.   

We expected to find a significant result showing that IPOs in Southwestern Europe had 

higher underpricing after than before the crisis, but we were not able to find any 

significant results.   
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When digging deeper into our data sample, we observe that about two third of the IPO 

issues in Northwestern Europe were underpriced between 2001 and 2007, as well as 

between 2009 and 2020. The mean return was 7.51% before the crisis and increased to 

8.56% after.  

In Southwestern Europe, the ratio of underpriced companies increased from 60.27% to 

65.18%. There is a large difference in the mean return of the two periods, with a mean 

return before the crisis of 7.21% and 14.24% after the crisis, an increase of 7.03 

percentage points. With the financial crisis itself not being significant, indicates that the 

difference is due to other variables.    

The increase in mean return and the increase percentage of underpriced companies in 

Southwestern Europe are in line with our expectations, but as the PostFC variable is not 

significant, we cannot tell with certainty that the financial crisis has affected the IPO 

underpricing. 

Western Europe 

  Means 2001-2007 Means 2009-2020 

  

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

Northwestern 67.58 % 7.51 % 472 67.26 % 8.56 % 678 

Southwestern 60.27 % 7.21 % 73 65.18 % 14.24% 112 

All 66.61 % 7.47 % 545 66.96 % 9.36 % 790 

Table 24: Key figures, Pre/Post financial crisis 

 

Conclusion: 

Our conclusion regarding the proposition, is that we are not able to tell if the financial 

crisis has influenced the IPO underpricing in either Northwestern or Southwestern 

Europe, due to an insignificant coefficient in the models.  

8.4 Proposition 3 - Size: 

Chambers and Dimson (2009) argued that larger firms are more underpriced than smaller 

firms. In the paper, they argued that there are several explanations for the inverse relation 

between the firm's size and the degree of underpricing. Due to their size, larger firms are 
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more monitored than smaller firms, resulting in investors sitting on more information on 

the firm pre-IPO. The increased monitoring reduces the information asymmetry between 

the investors and the management and reduces the principal-agent problem.  

In our analysis, we use the total assets as a proxy for firm size. Chamber and Dimson 

(2009) have another approach where they used market capitalisation as a proxy for size. 

Our approach of using total assets, may have some drawbacks and may not be the best 

way to incorporate size into the analysis. One concern is changing accounting standard, 

i.e., the more recent introduction of IFRS 16, where one of the new requirements is the 

capitalisation of operating leases in the balance sheet. The effect may distort the results 

and lead to more recent IPOs having more assets than older IPOs.  

Another issue is that firms with a lot of intangible assets will appear as asset-light, which 

is especially relevant in the timeframe as technology firms have become a significant 

sector. However, intangible assets are more challenging to value, and one could expect 

more uncertainty and a higher degree of underpricing for firms with a significant amount 

of intangible assets. For that purpose, we can argue why there is an inverse relation 

between the degree of underpricing and the total asset that may differ from the principal-

agent problem presented.  

There may be issues with asset values being too low for tangible assets in the balance 

sheet and not reflect the actual value, i.e., depreciated real estate or ship vessels that may 

have appreciated.  

Alternatively, we could have used market capitalisation as a proxy, but due to lacking 

sufficient data in the Refinitiv Datastream, that was not feasible.  

For Northwestern Europe, the results are in line with our expectations. The default, robust 

and bootstrap regressions were all highly significant at the 1%-level. However, in 

Southwestern Europe, none of the default, robust or bootstrap regressions was significant 

at any reasonable level.   

Looking closer at the data in Southwestern Europe, we see a trend where larger firms do 

achieve a lower underpricing. We can interpret that in Southwestern Europe there may be 

other explanatory variables for why larger firms achieve lower underpricing, which are 

not due to the firm’s size. We suspect there may be collinearity between the proceeds 
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amount and the firm size. In the data section, we found a correlation of 0.78 between 

LnProceeds and LnSize in Southwestern Europe, indicating there may be collinearity. We 

further investigated the collinearity by performing a VIF-test, where the two variables 

had a VIF of 2.83 and 2.98. The result implied some collinearity concerning those 

variables, but it was still below five, so we decided to keep it. Looking at the results in 

the analysis, we suspect that the reason size is not significant in Southwestern Europe 

may be due to collinearity.  

Southwestern Europe 

  Quartile means 2000-2007 Quartile means 2009-2020 

Quar-

tile 

Size (EUR, Mil-

lions) 

Mean re-

turn 

No of 

Obs 

Size (EUR, Mil-

lions) 

Mean re-

turn 

No of 

Obs 

 

1 26.94 15.49 % 18 4.6 19.35 % 28  

2 99.56 4.93 % 18 20.7 24.80 % 28  

3 304.35 5.34 % 18 147.92 7.69 % 28  

4 4220.78 3.26 % 19 16934.58 5.11 % 28  

Table 25: Key figures Size, SWE 

 

Northwestern Europe 

  Quartile means 2000-2007 Quartile means 2009-2020 

Quar-

tile 

Size (EUR, Mil-

lions) 

Mean re-

turn 

No of 

Obs 

Size (EUR, Mil-

lions) 

Mean re-

turn 

No of 

Obs 

1 3.55 11.72 % 118 3.48 11.30 % 169 

2 16.13 6.40 % 118 21.52 9.50 % 169 

3 67.72 7 % 118 133.65 7.26 % 169 

4 3820.21 4.92 % 118 4484.56 6.19 % 171 

All 976.9 7.51 % 472 1170.61 8.56 % 678 

Table 26: Key figures Size, Northwestern Europe 

Conclusion: Based on our evaluations we cannot determine whether size affects the 

underpricing in the two regions, due to suspecting collinearity.  

8.5 Proposition 4 – Proceeds 

Beatty and Ritter (1986) have that smaller offerings are more speculative than larger 

offerings. In the paper, Beatty and Ritter used the proceeds amount as a proxy for ex-ante 

uncertainty. Larger offerings have less ex-ante uncertainty than smaller issuances, and 



Underpricing of Western European IPOs - Julseth and Sunde 

 

94 
 

thus it is expected to find an inverse relationship between the degree of underpricing and 

the proceeds amount.  

In our analysis for Northwestern Europe, our results were not significant for any of the 

default, robust or bootstrap regressions. 

Northwestern Europe 

 Quartile means 2001-2007 Quartile means 2009-2020 

Quartile 

Proceeds 

(EUR, Millions) 

Mean 

return 

No of 

Obs 

Proceeds 

(EUR, Millions) 

Mean 

return 

No of 

Obs 

1 3.56 11.49 % 118 5.54 11.76 % 169 

2 17.25 5.56 % 118 29.82 5.77 % 169 

3 56.73 6.94 % 118 100.43 9.33 % 169 

4 599.35 6.05 % 118 647.35 7.39 % 171 

All 169.22 7.51 % 472 197.12 8.56 % 678 

Table 27: Key figures proceeds, Northwestern Europe 

 

When looking deeper at the data, we get an indication that there is an inverse relation 

between the underpricing and proceed amount. The first quartile prior to the financial 

crisis had a mean first-day return of 11.49%, while the fourth quartile saw a 6.05% mean 

first-day return. Similarly, after the financial crisis, there was a mean first-day return of 

11.76% for the first quartile and a mean first-day return of 7.39% for the fourth quartile.  

The results can be interpreted as that there are other variables that correlates with the 

proceeds that explain the relations. As discussed in proposition 3, we suspect that there is 

a degree of collinearity between the size and proceeds amount. 

In Southwestern Europe, we found an inverse relation as we expected. The results were 

significant at the 5%-level for the default, robust and bootstrap regressions.  

Looking closer at the data, we observe that the underpricing before the financial crisis in 

the first quartile is 14.97% and 2.45% in the fourth quartile. Similarly, we find that the 

mean first-day return after the financial crisis is 21.14% in the first quartile and 5.48% in 

the fourth quartile.  
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We also observe that Southwestern European firms before the financial crisis in our 

sample had a larger proceed amount than after the financial crisis and both periods for 

Northwestern Europe. By interpreting the table, it seems that there is an increase in the 

underpricing post the financial crisis, while we also have that the amount of proceeds 

raised has decreased. 

Southwestern Europe 

  Quartile means 2001-2007 Quartile means 2009-2020 

Quartile 

Proceeds (EUR, 

Millions) 

Mean 

return 

No of 

Obs 

Proceeds (EUR, 

Millions) 

Mean 

return 

No of 

Obs 

1 17.97 14.97 % 18 3.1 21.14 % 28 

2 82.23 6.07 % 18 7.63 23.96 % 28 

3 184.91 5.60 % 18 96.91 6.36 % 28 

4 937.87 2.45 % 19 869.94 5.48 % 28 

All 314.40 7.21 % 73 244.39 14.24 % 112 

Table 28: Key figures proceeds, SWE 

 

Conclusion: 

We do get an indication that proceeds amount may have an inverse relation on the degree 

of underpricing, but we cannot fully conclude that that is the case for both regions due to 

suspecting collinearity between size and proceeds. 

8.6 Proposition 5: VC-backed companies 

Barry et al. (1990) and Megginson and Weiss (1991) findings show that Venture-Capital 

investors reduce the underpricing. The argument for lower underpricing of VC-backed 

IPOs is that Venture Capitalists have a certification effect on the issuing company. 

Habib and Ljungqvist (2001) argue in their paper that the reduction in underpricing of 

VC-backed companies do not happen due to a certification effect, but instead due to 

Venture capitalists having an incentive to have as small underpricing as possible.  

 

The existing literature argues that VC-backed companies should have a lower 

underpricing than non-VC-backed companies. Our thoughts support the existing 
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literature, and we therefore expect that VC-backed firms will have lower underpricing 

than non-VC-backed firms.   

 

In regression (2) we found that the VC variable was highly significant at the 1%-level in 

the default, robust and bootstrap regression, with a coefficient of -4.91. The findings 

support our proposition, and we can conclude that VC-backed firms are less underpriced 

than non-VC-backed firms based in Northwestern Europe.  

  

Table 29 shows that in Northwestern Europe about two thirds of the IPOs prior to the 

financial crisis were underpriced for both VC and non-VC-backed firms. An interesting 

observation is that fewer VC-backed firms, and more non-VC-backed firms were 

underpriced after the financial crisis.  

Megginson and Weiss (1991) researched IPO underpricing in the United States, and in 

their results, Venture-Capital-backed firms achieved a 5.2 percentage points lower first 

day return, while our results had a coefficient of -4.91. We must bear in mind thar they 

examined the IPO market in the US, while our sample has examined Northwestern 

Europe. Megginson and Weiss examined data from 1991-1995, and is not completely 

comparable, but our results are consistent with their findings.  

Northwestern Europe 

  Means 2000-2007 Means 2009-2020 

  

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

VC 

backed 67 % 5.89 % 2.80 % 86 54 % 4.34 % 0.31 % 105 

Not VC 

Backed 68 % 7.87 % 5.00 % 386 73 % 9.33 % 4.51 % 573 

All 68 % 7.51 % 4.60 % 472 67 % 8.56 % 3.58 % 678 

Table 29: Key figures Venture-Capital-backed companies, Northwestern Europe 

 

In regression (3), our results were not significant at any reasonable level for the default 

robust or bootstrap regression. We cannot conclude that Venture-Capital-backed firms 

are less underpriced than non-Venture-Capital-backed firms in Southwestern Europe. 
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The total data set consists of ten observations that are Venture-Capital-backed, at it may 

not be sufficient to return the results that we expected.  

Southwestern Europe 

  Means 2000-2007 Means 2009-2020 

 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

VC 

backed 71 % 8.44% 8.44 % 7 33 % 0.57% 0.57 % 3 

Not VC 

backed 59 % 7.07% 7.07 % 66 65 % 14.61% 14.61% 109 

All 60 % 7.21% 7.21 % 73 65 % 14.24% 14.24% 112 

Table 30: Key figures VC, SWE 

Conclusion: 

Our conclusion is that Venture-Capital-backed companies are less underpriced than 

non-Venture-Capital-backed firms in Northwestern Europe. The results are in line with 

our predictions and previous literature. We are not able to come with a conclusion 

regarding underpricing of VC companies in Southwestern Europe, as the VC-coefficient 

was not significant.   

8.7 Proposition 6: PE-companies 

Bergström, Nilsson and Wahlberg (2006) found out that Private-Equity backed IPOs are 

less underpriced than non-Private-Equity-backed issues. The paper argues that Private-

Backed IPOs are larger than non-Private Equity-backed issues, reducing ex-ante 

uncertainty.  

The theory also argues that the issuance timing may affect the underpricing as Private-

Equity funds are less likely to take companies public during hot periods, as the PE-funds 

choose to hold the investment for a given period before exiting.  

A third reason why PE-backed companies tend to have lower underpricing is due to more 

publicity and research coverage by financial analysts, which is reducing the ex-ante 

uncertainty of the IPO.  

Due to existing theories regarding underpricing of PE-backed companies, we believe the 

PE-backed companies in our data sample will have higher underpricing than the non-
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Private-Equity-backed firms. Therefore, we expected that the PE coefficient will be 

negative. 

 

The coefficient of the PE-variable in the dataset of Northwestern Europe is equal to -

2.4. The variable is significant at the 5%-level in the robust regression and at the 1%-

level in the bootstrap regression.  

The coefficient of the PE variable in regression (3) is equal to 0.90. In this regression, 

the PE-variable is not significant when applying the default regression, robust or 

bootstrap, and we cannot tell if Private-Equity-backed firms are less underpriced than 

non-Private-Equity-backed firms in Southwestern Europe.   

Bergström, Nilsson and Wahlberg (2006) found that PE-backed companies had an 

average underpricing of 9.33% while non-PE-backed companies had a return of 

12.87%. The total sample was 1370 observations over a period from 1994-2004. 

In our sample, there are in total 201 PE-backed observations in Southwestern and 

Northwestern Europe. 121 of the PE-backed companies are underpriced, which means 

that 60% of the PE-backed companies are underpriced. The average return of the 201 

observations is 5.09%, and the median is 1.14%.  

 

When comparing our data sample to Bergström, Nilsson and Wahlberg’s sample, we 

can see a difference in the sample mean of 4.28%. The article measures the underpricing 

between 1994-2004, while our analysis covers IPOs between 2001-2021.  

 

When comparing the numbers to Bergström, Nilsson and Wahlberg (2006), we can see 

that the mean underpricing in our regions is lower than their findings. Existing literature 

says that the underpricing of companies changes over time, which our findings indicate. 

 

In Table 31, we can see that the mean return of PE-backed companies before the 

financial crisis had a mean return of 5.05% and a median of 2.51%. In the same period, 

the non-PE-backed companies had a mean return of 7.97% and a median of 4.9%.  

After the financial crisis, the mean return of PE-backed companies decreased to 4.59%, 

while the median increased to 2.73%. The number of observations also increased a lot, 

from 45 to 102. 
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The average underpricing of the non-pe-backed IPOs increased to 9.26% after the 

financial crisis, while the median decreased to 2.22%.  

 

Northwestern Europe  

 Means 2000-2007 Means 2009-2020  

 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

PE 

backed 61 % 5.05% 2.51 % 45 61 % 4.59% 2.73 % 102 

Not PE 

Backed 69 % 7.97% 4.90 % 274 68 % 9.26% 2.22 % 576 

All 68 % 7.51% 4.60 % 319 67 % 8.56% 3.58 % 678 

Table 31: Key figures Private-Equity-backed companies, Northwestern Europe 

 

In the regression for Southwestern Europe, we were not able to find a significant PE-

variable. With only 10 observations of PE-backed IPOs in Southern Europe, the data 

may not be sufficient to tell if there is any effect.   

Southwestern Europe 

 Means 2000-2007 Means 2009-2020 

 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

% of obs 

underpriced 

Mean 

return Median 

No of 

Obs 

PE 

backed 57 % 4.06% 1.71 % 7 67 % 13.82% 2.73 % 3 

Not PE 

backed 59 % 7.30% 1.63 % 59 65 % 14.25% 6.90 % 109 

All 59 % 7.07% 1.71 % 66 67 % 14.24% 6.78 % 112 

Table 32: Key figures PE, SWE 

 

Conclusion: 

Our conclusion is that our results in Northwestern Europe is in line with our proposition 

and earlier research. Our results shows that Private-Equity backing of an issue will 

decrease the underpricing with 2.4%.  
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In Southwestern Europe, we cannot determine if Private-Equity-backing reduces the 

degree of underpricing.  

8.8 Proposition 7 – Leverage 

Schenone (2004) argued that firms with higher leverage experience less underpricing. 

The paper further argues that the lower underpricing is due to a signalling effect, in 

which higher leveraged firms signal that the firm is of higher quality. Higher leveraged 

firms signal higher quality due to having a credit relationship, where a creditor has 

performed due diligence and approved the loan and monitors the firm. The credit 

relationship reduces the information asymmetry for the investors participating in the 

IPO. Higher-levered firms' management is also more constrained due to having control 

over less cash flow and being constrained by loan covenants. This reduces the principal-

agent problem and thus reduces the degree of underpricing.  

Looking at Southwestern Europe, we found an inverse relation between the degree of 

underpricing and the leverage, with a coefficient of -0.01. The results were statistically 

significant at the 5%-level in the robust regression but not significant at any reasonable 

level in the default or bootstrap regression.  

Looking closer at the data, we observe that Southwestern European firms post the 

financial crisis tend to have less debt than they did prior to the financial crisis. On 

average Southwestern European IPOs had a 58.7% long-term debt to equity ratio, which 

fell to 46.35% post the financial crisis, which coincides with the deleveraging in 

Southwestern Europe. (Boltho, 2020) 

Southwestern Europe 

 Quartile means 2001-2007 Quartile means 2009-2020 

Quartile DebtToEquity Mean return No of Obs DebtToEquity Mean return No of Obs 

1 0 % 8.20 % 18 0 % 10.71 % 28 

2 8.58 % 15.67 % 18 5.93 % 24.53 % 28 

3 31.56 % 0.64 % 18 30.46 % 13.24 % 28 

4 187.59 % 4.47 % 19 149.06 % 8.45 % 28 

All 58.72 % 7.21 % 73 46.35 % 14.24 % 112 

Table 33: Key figures leverage, SWE 
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In Northwestern Europe, we also found an inverse relation between the degree of 

underpricing and the amount of leverage, with a coefficient of -0.01. The results were 

statistically significant at the 5%-level for both the robust and bootstrap regression, 

while the default regression was not significant at any reasonable level.  

Looking closer at the data, we observe that, unlike Southwestern Europe, the leverage 

increases after the financial crisis for Northwestern European firms. Prior to the 

financial crisis, the long-term debt to equity ratio was 36.1%, while it increased to 

40.88% post the financial crisis. Another observation is that Southwestern European 

firms are higher levered than Northwestern European firms at IPO in both periods, but 

the difference was reduced after the financial crisis. 

Northwestern Europe 

 Quartile means 2001-2007 Quartile means 2009-2020 

Quartile DebtToEquity  Mean return No of Obs DebtToEquity  Mean return No of Obs 

1 0 % 9.63 % 118 0 % 7.37 % 169 

2 0.20 % 8.42 % 118 0.31 % 11.75 % 169 

3 11.62 % 6.60 % 118 17.51 % 10.14 % 169 

4 132.43 % 5.39 % 118 144.47 % 5.02 % 171 

All 36.06 % 7.51 % 472 40.88 % 8.56 % 678 

Table 34: Key figures leverage, Northwestern Europe 

Conclusion: 

We conclude that there is an inverse relation between the degree of underpricing and the 

leverage for both regions.  

8.9 Proposition 8 - Financials 

Alli et al (1994) presented an explanation for the reduced underpricing in the financial 

industry. Financial firms are more subject to regulation and are monitored by regulatory 

agents. The increased regulations result in more information disclosed to investors and 

thus reduced information asymmetry. With more information available, financial firms 

face less ex-ante uncertainty, and thus investors require less underpricing. We expected 

to find the same results in our analysis in the two regions.  
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For Northwestern Europe, we found a slight statistically significant result at the 10%-

level in the robust regression. The results showed that financial firms, contrary to our 

expectations, had a positive sign and higher underpricing, with a coefficient of 1.91.  

Looking closer at the data, we observe that financial firms had almost twice as high 

first-day return as non-financial firms. However, after the financial crisis, the gap 

seemed to get smaller. An interesting observation is that about 80% of all financial 

firms were underpriced both pre and post the financial crisis, while about 66% of all 

non-financial firms were underpriced. It may be interpreted as financial firms a more 

likely to be underpriced in Northwestern Europe. 

Northwestern Europe 

  Means 2001-2007 Means 2009-2020 

  

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

Fin 79.59 % 12.03 % 49 80.00 % 9.06 % 70 

No Fin 66.19 % 6.99 % 423 65.79 % 8.50 % 608 

All 67.58 % 7.51 % 472 67.26 % 8.56 % 678 

Table 35: Key figures Financials, Northwestern Europe 

 

 

For Southwestern Europe, we found a slight statistically significant result at the 10%-

level in the robust and bootstrap regression. Unlike the results in Northwestern Europe, 

we found that in Southwestern Europe, financial firms are less underpriced with a 

coefficient of -5.60, and in line with the findings of Alli et al. (1994).  

Looking closer at the data, we observe that non-financial firms after the financial crisis 

distinguished themselves by having higher degree of underpricing than the rest of the 

observations. 
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Southwestern Europe 

  Means 2001-2007 Means 2009-2020 

  

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

% of obs 

underpriced 

Mean 

return 

No of 

Obs 

Fin 50.00 % 4.91 % 6 41.67 % 2.21 % 12 

No Fin 61.00 % 3.71 % 67 68.00 % 15.68 % 100 

All 60.27 % 7.21 % 73 65.20 % 14.24 % 112 

Table 36: Key figures Financials, SWE 

To conclude we found a slightly significant result in Southwestern Europe supporting 

our proposition that financial firms are less underpriced. In Northwestern Europe we 

found the opposite result, which open for future research. Other questions that could be 

raised for future research is if the increased regulatory requirements for the financial 

sector after the financial crisis have affected the degree of underpricing.   

Conclusion: Financial firms are less underpriced than non-financial firms in 

Southwestern Europe. Financial firms are more underpriced than non-financial firms in 

Northwestern Europe. 

8.10 Proposition 9 – Technology 

The technology industry is an industry often associated with high growth and valuations 

based on cash flows in a distant future. Technology firms are often younger and tend to 

be asset light. Due to these characteristics, technology firms are more difficult to value, 

and thus investors face greater ex-ante uncertainty by participating in technology IPOs. 

From Ritter (1986) we have that ex-ante uncertainty increased the degree of 

underpricing demand by the investors. Based on the ex-ante uncertainty theory and the 

characteristics of technology firms, we expected to find that technology firms are more 

underpriced than non-technology firms. 

For Northwestern Europe we could not find a statistically significant results for the 

technology industry on the degree of underpricing, and we cannot determine if 

technology firms are more underpriced.  An interesting observation from our dataset for 

Northwestern Europe is the change in the mean return for technology companies post 

the financial crisis compared to before the crisis. The mean return has increased 

compared to the period before the financial crisis. 
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Northwestern Europe 

  Means 2000-2007 Means 2009-2020 

  
% of obs un-

derpriced 
Mean 

Me-

dian 

No of 

Obs 

% of obs 

underpriced 

Mean 

return 

Me-

dian 

No of 

Obs 

Tech 52.94 % 
6.25 

% 
1.26 % 102 71.00 % 12.47% 

7.38 

% 
126 

No Tech 71.35 % 
7.86 

% 
5.26 % 370 66.00 % 7.67 % 

3.14 

% 
552 

All 68.22 % 
7.51 

% 
4.60 % 472 67.00 % 8.55 % 

3.58 

% 
678 

Table 37: Key figures Technology, Northwestern Europe 

 

In the regression of Southwestern Europe, our technology variable is significant in the 

default regression at the 5%-level, and not significant for the robust or bootstrap 

regression. 

As our data does not fit all the OLS assumptions, we cannot conclude that technology 

firms are more underpriced solely based on the default regression results. The trend of 

the underpricing pre and post the financial crisis is very similar to Northwestern Europe, 

but the change in the median and mean return is more prominent in Southwestern 

Europe. There are 35 tech observations in Southwestern Europe; 27 of these 

observations were issued after the financial crisis, with an average return of 27.69%. 

Over 4 of 5 Tech IPOs in the region was underpriced, compared to almost 3 out of 10 

before the crisis. 

Southwestern Europe 

  Means 2000-2007 Means 2009-2020 

  

% of obs un-

derpriced 

Mean 

return 

Me-

dian 

No of 

Obs 

% of obs under-

priced 

Mean 

return Median 

No of 

Obs 

Tech 29% 5.10 % 0.00 % 7 81.48 % 27.69% 11.32 % 27 

No Tech 64% 7.43 % 2.06 % 66 60% 9.96 % 5.35 % 85 

All 60% 7.21 % 1.79 % 73 65% 14.24% 6.78 % 112 

Table 38: Key figures Technology, SWE 
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Conclusion: 

We conclude that we cannot determine that technology firms are more underpriced than 

non-technology firms in either Northwestern or Southwestern European. 

 

8.11 Proposition 10: "Older companies have lower underpricing". 

Ritter (1984) uses the principal-agent theory to argue that older firms are less 

underpriced. There is more information available about older firms, which reduces the 

information asymmetry. Investors participating in the IPOs of younger firms are less 

informed and thus demands a higher underpricing than for older firms. Based on the 

theory we expected to find an inverse relation between the company age and the degree 

of underpricing.  

Northwestern Europe 

  Quartile means 2000-2007 Quartile means 2009-2020 

Quartile Age Mean return No of Obs Age Mean return No of Obs 

1 2 10.90 % 118 2 8.43 % 169 

2 7 6.70 % 118 8 10.93 % 169 

3 13 6.30 % 118 14 7.59 % 169 

4 42 6.12 % 118 41 7.29 % 171 

All 16 7.51 % 472 16 8.56 % 678 

Table 39: Key figures Age, Northwestern Europe 

 

In regression (2) we found no statistically significant results for the company age on the 

degree of underpricing for neither the default, robust nor bootstrap regression. We 

cannot determine if the company age has any effect on the degree of underpricing in 

Northwestern Europe.  

In regression (3) we found no statistically significant results for the company age on the 

degree of underpricing for neither the default, robust nor bootstrap regression. We 

cannot determine if the company age has any effect on the degree of underpricing in 

Southwestern Europe.  

An interesting observation in the dataset of Southwestern Europe is that the mean return 

is highest in the 1st quartile and lowest in the 4th quartile for the IPOs happening after 
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the financial crisis. Another interesting observation is the increase in mean return for the 

data when comparing the IPOs before the crisis with the IPOs post the crisis. We can 

see that the mean return has increased from 7.21 percentage points to 21.3% percentage 

points.  

Southwestern Europe 

  Quartile means 2000-2007 Quartile means 2009-2020 

Quartile Age Mean return No of Obs Age Mean return No of Obs 

1 3 5.88% 18 3 7.42% 28 

2 11 16.86% 18 11 11.14% 28 

3 30 3.02% 18 23 18.24% 28 

4 66 3.14% 19 49 20.14% 28 

All 28 7.21 % 73 14 21.34% 112 

Table 40: Key figures Age, SWE 

 

Conclusion: 

We conclude that we cannot determine that there is an inverse relation between the of a 

firm and he degree of underpricing in neither Northwestern nor Southwestern Europe.  
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9.0 Thesis Conclusion: 

In our thesis, we wanted to examine the IPO underpricing phenomenon, first introduced 

by Reilly and Hatfield (1969). In addition, we wanted to see if the underpricing in 

Southwestern and Northwestern European nations was consistent with previous research 

theories and results.  

The research question in this thesis is: 

 

"What effects the underpricing of IPOs in Northwestern and Southwestern Europe, 

are there any difference in the underpricing between Northwestern and Southwestern 

Europe and has the underpricing changed after the financial crisis?" 

 

We could not find any significant effect for the financial crisis on the degree of IPO 

underpricing in the two regions. However, we were able to find differences in the 

underpricing between Northwestern and Southwestern Europe. 

  

We found a significant difference in the degree of underpricing for the two regions and 

have proposed several arguments for why there is a difference in the underpricing. We 

proposed that investors consider Southwestern European firms to be riskier due to 

weaker economic conditions. 

 

Chambers and Dimson (2009) argued that larger firms are less underpriced than smaller 

firms. In our analysis, we had an indication that the theory was true for our sample, but 

we could not conclude with the findings due to suspecting collinearity with the proceeds 

variable. For the same reason, we could not conclude an inverse relationship between 

the degree of underpricing and the amount of proceeds raised.  

 

Beatty and Ritter (1986) findings show that larger offerings have less ex-ante 

uncertainty than smaller issuances, and thus it is expected to find an inverse relationship 

between the degree of underpricing and the proceeds amount. Thus, we do get an 

indication that the proceeds amount may have an inverse relationship on the degree of 

underpricing, but we cannot fully conclude that it is the case for both regions due to 

suspecting collinearity between size and proceeds. 
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Schenone (2004) argued that higher levered firms were less underpriced, as having a 

credit relationship reduces the asymmetric information and signals that the firms are of 

high quality to investors. In our analysis, the debt-to-equity ratio was significant in both 

regions, and we concluded that our findings coincide with the previous research on the 

topic.  

Bergström, Nilsson and Wahlberg (2006) found out that Private-Equity-backed firms 

are less underpriced than non-Private-Equity-backed firms. In addition, the paper argues 

that Private-Equity-backed IPOs are larger than non-Private-Equity-backed issues, 

reducing ex-ante uncertainty. 

We conclude that our results in Northwestern Europe are in line with our proposition 

and earlier research. Our results show that Private-Equity-backing of a firm will 

decrease the underpricing by 2.4 percentage points. In Southwestern Europe, we cannot 

determine if Private-Equity-backing reduces the degree of underpricing. 

  

Barry et al. (1990) and Megginson and Weiss (1991), and Habib and Ljungqvist (2001) 

found that Venture-Capital-backed companies are less underpriced than non-Venture-

Capital-backed firms. In Northwestern Europe, our findings coincide with the existing 

literature, that Venture-Capital-backings reduces the degree of underpricing. For 

Southern European firms, we could not find the same relationship between the degree of 

underpricing and Venture-Capital-backing. 

 

Alli et al. (1994) found that firms within the financial industry are less underpriced than 

non-financial companies and argued that financial firms due to regulatory requirement 

reduces asymmetric information. In Southwestern Europe, our results are in line with 

with the findings, and we have that firms within the financial industry are less 

underpriced than non-financial firms. In Northwestern Europe, the results were not in 

line with the literature, and we found out that financial firms were more underpriced 

than non-financial firms. The unexpected results for Northwestern European firms open 

for future research on the topic and also raises questions regarding the change in the 

underpricing before and after the financial crisis.  
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Ritter (1986) findings show that ex-ante uncertainty increased the degree of 

underpricing demanded by the investors. Due to the ex-ante uncertainty theory, we 

expected technology firms to have higher underpricing than non-technology firms, as 

more uncertainty is associated with the technology industry. We conclude that we 

cannot determine that technology firms are more underpriced than non-technology firms 

in Northwestern or Southwestern Europe.  

 

Ritter (1984) argued that the underpricing of the company would decrease with the age 

of the firm at the IPO, due to reduced information asymmetry. However, our findings 

show that we cannot determine an inverse relationship between the firm's age and the 

degree of underpricing in neither Northwestern nor Southwestern Europe.  

In the paper we investigated IPO underpricing in the context of the financial crisis for 

Southwestern and Northwestern European firms and contributed to existing literature 

with a unique perspective. We also raised several questions that can be further 

researched.  
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11.0 Appendix material: 
 

Appendix 1: 
Western Europe, including both Northwestern and Southwestern Europe 

Variables: #SE, PE, VC, Tech, Financials, LnProceeds, DebtToEquity, LnAge, LnSize, 

FirmCommitment 
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Appendix 2: 
Northwestern Europe 

Variables: PostFC, PE, VC, Tech, Financials, LnProceeds, DebtToEquity, LnAge, LnSize, 

FirmCommitment 
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Appendix 3: 
Southwestern Europe 

Variables: PostFC, PE, VC, Tech, Financials, LnProceeds, DebtToEquity, LnAge, LnSize, 

FirmCommitment
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Appendix 4:  
GDP (In trillions of Euros), Southwestern and Northwestern Europe 

 

 

Appendix 5.0: 
Correlation matrix, Northwestern and Southwestern Europe 

 

Appendix 5.1 
Correlation matrix, Northwestern Europe 
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Appendix 5.2: 
Correlation matrix, Southwestern Europe 

 

 

Appendix 6.0 

Sector composition Southwestern Europe, 2001-2020 

 

Sector Composition Southwestern Europe 2001-2020

Technologies(18.6%) Financials (10.2%) Industrials (19.2%)

Real Estate (5.1%) Basic Materials (4.5%) Energy (3.4%)

Healthcare (7.9%) Utilities (5.7%) Consumer Cyclicals (19.8%)

Consumer Non-Cyclicals (5.7%)
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Appendix 6.1 

Sector composition Northwestern Europe, after the financial crisis 

 

Appendix 6.2 

Sector composition Southwestern Europe, before the financial crisis 

 

Sector Composition Western Europe, after the financial 
crisis

Technologies(18.5%) Financials (10.3%) Industrials (15.3%)

Real Estate (3.9%) Basic Materials (4.9%) Energy (4.4%)

Healthcare (19.0%) Utilities (1.6%) Consumer Cyclicals (17.4%)

Consumer Non-Cyclicals (5.3%)

Sector Composition Southwestern Europe, before the 
financial crisis

Technologies(8.6%) Financials (8.6%) Industrials (20%)

Real Estate (8.6%) Basic Materials (7.1%) Energy (2.9%)

Healthcare (8.6%) Utilities (10%) Consumer Cyclicals (18.6%)

Consumer Non-Cyclicals (7.1%)
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Appendix 6.3 

Sector composition Southwestern Europe, after the financial crisis 

 

Appendix 6.4 

Sector composition Northwestern Europe, before the financial crisis 

 
 

 

 

 

 

Sector Composition Southewestern Europe, after the 
financial crisis

Technologies(25.2%) Financials (11.2%) Industrials (18.7%)

Real Estate (2.8%) Basic Materials (2.8%) Energy (3.7%)

Healthcare (7.5%) Utilities (2.8%) Consumer Cyclicals (20.6%)

Consumer Non-Cyclicals (4.7%)

Sector Composition Northwestern Europe, before the 
financial crisis

Technologies(21.8%) Financials (10.4%) Industrials (18.0%)

Real Estate (6.1%) Basic Materials (7.8%) Energy (8.7%)

Healthcare (12.3%) Utilities (1.9%) Consumer Cyclicals (10.4%)

Consumer Non-Cyclicals (2.7%)
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Appendix 6.5: 

Sector composition Northwestern Europe 2001-2020 

 

 

 

 

 

 

 

Sector Compostion Northwestern Europe

Technologies(19.9%) Financials (10.3%) Industrials (16.4%)

Real Estate (4.5%) Basic Materials (6.1%) Energy (6.2%)

Healthcare (16.2%) Utilities (1.7%) Consumer Cyclicals (14.5%)

Consumer Non-Cyclicals (4.3%)


