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Abstract 

The thesis examines the long-term performance of Scandinavian initial public offerings (IPOs) on 

the three primary stock exchanges using a sample of 153 firms going public from 2004 to 2014. In 

addition, the thesis examines determinants for the observed long-term IPO performance by running 

multiple regression models on a subsample of 130 Scandinavian IPOs. To carry out the performance 

evaluation, the study utilises the event-time methodology where abnormal performance is measured 

by calculating Cumulative Abnormal Returns (CAR) and Buy-and-Hold Abnormal Returns (BHAR). 

The IPO returns are adjusted by the STOXX Nordic Total Market Index and a cap adjusted version 

of the STOXX Nordic Total Market Index to take return characteristics of different sized IPOs into 

consideration. Additionally, the thesis applies a bootstrapping methodology to adjust for positive 

skewness when analysing the buy-and-hold abnormal return measures. Determinants for the three-

year IPO performance are identified using OLS-regressions including firm specific, issue specific 

and market specific explanatory variables.    

The analysis finds that the IPO underperformance phenomenon does not extend to the Scandinavian 

market. Instead, the study finds positive performance coefficients for all four BHAR measures and 

three out of four CAR measures. However, not all are significant and the most important measure, 

the cap-adjusted BHAR with a performance coefficient of 11.7%, is insignificant when testing against 

our bootstrapped critical values. Further, one measure, the cap-adjusted CAR, has negative 

performance of -4.1%. Therefore, the study finds weak evidence of IPO overperformance in 

Scandinavia but do not allow for unambiguous conclusions as we fail to consistently confirm that 

performance is statistically different from zero. With respect to the determinant analysis, the study 

finds that the uncertainty hypothesis is significantly explaining long-term performance, as the natural 

logarithm of post-IPO assets and the natural logarithm of firm age at the IPO date have significant 

and positive explanatory power for three-year IPO performance. Further, the debt to equity ratio 

and having a lead Scandinavian underwriter are identified as positive determinants for long-term 

IPO performance. On the other hand, the exercise of overallotment shares and hot-period IPOs are 

identified as negative determinants for long-term IPO performance. 
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1. Introduction 

Academic research within Initial Public Offerings (IPOs) is often associated with anomalies that 

remains unanswered to this date. The most frequently studied anomaly is the now widely accepted 

and empirically documented underpricing phenomenon, which seems to be present in what should 

be otherwise efficient equity markets. Evidence of the underpricing anomaly have also been found 

in Scandinavia, which can be illustrated by the Danish jewellery manufacturer Pandora that went 

public on the Copenhagen Stock Exchange in 2010. The IPO was a major Scandinavian listing after 

many dry IPO years as a result of the global financial crisis, and thus, it received great investor as 

well as media attention. At the end of the first day of public trading the Pandora share had surged 

an astonishing 25%, closing at DKK 263 relatively to its opening price at DKK 210. 

However, after three years of trading the Pandora share had decreased by more than 6%, and after 

adjusting for an appropriate market benchmark it had presented a buy-and-hold abnormal return of 

close to -27%. Interestingly, academic researchers on long-term IPO performance have found that 

this return pattern seems to be no coincidence. In 1991, the acknowledged American professor from 

the University of Florida, Jay R. Ritter, published what continues to be one of the most cited articles 

in the long-term IPO performance literature; “The Long-Run Performance of Initial Public Offerings”. 

In the article, Ritter finds that the empirically documented and widely accepted anomaly of initial IPO 

overperformance is a short-term phenomenon only. Investors holding IPO shares in the United 

States for an aftermarket period of three-years thus experience significant underperformance down 

to -30%. With his article and its associated evidence, Ritter claims to have found yet another IPO 

anomaly now formally known as; the long-term underperformance phenomenon.  

The study by Ritter (1991) started a chain of academic literature on this apparent and new anomaly 

within IPO performance all over the globe, and studying the empirical literature today, researchers 

have mainly presented supporting evidence for Ritter’s long-term underperformance phenomenon. 

However, due to the complicated nature of equity market anomalies, researchers have struggled to 

present conclusive evidence on why IPOs tend to reverse performance in the long-term. Further, 

the long-term IPO research has, until now, mainly been performed on large equity markets, such as 

the United States, Germany and China, whereas the Scandinavian IPO market, for unknown reasons, 

have received practically no attention.  

It is thus interesting to consider theories broad forward to explain the long-term underperformance 

phenomenon and study whether such anomaly exists in Scandinavia, a market which similar to 

others is assumed to be efficient. In total, we aim to shed additional light and bring forward new 

evidence on Scandinavian IPO performance by studying Danish, Norwegian and Swedish IPOs. This 

is done by answering the primary research questions stated next.   
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1.1 Problem Statement 

With respect to the above introduction, the thesis aims to study whether Scandinavian initial public 

offerings in the period from 2004 to 2014 underperform in the long-term1. Additionally, the thesis 

aims to identify determinants for the long-term performance of Scandinavian initial public offerings2.  

1.2 Delimitations 

The thesis aims to study performance for all Scandinavian countries under one, as the Danish, 

Norwegian and Swedish equity markets are assumed to be homogenous. Therefore, no special 

attention will be put on the individual countries. We will shortly analyse differences across countries, 

however, the specific country performance results should be considered indicative, as some are 

limited in terms of sample size. The thesis further delimits itself from investigating the short-run 

underpricing phenomenon, as this represents a well-documented area of IPO research and thus, we 

aim to keep the scope of the thesis narrowly focused on long-term performance.  

The purpose of the study is not to evaluate different methodologies, time-lengths or benchmarks 

against each another. Instead, the study focusses on applying and arguing for the theoretically best 

and most commonly used methods, in order to derive transparent conclusions on performance in a 

unique dataset of Scandinavian IPOs from 2004 to 2014. Therefore, the study makes clear 

delimitations in terms of utilising best practise methodology and benchmarks from the literature, 

which makes it possible to investigate potential differences from previous studies. More detailed and 

thorough argumentation for specific methodological and data delimitations will be presented in both 

chapter 4 and chapter 5. Further, the thesis delimits itself from going into theoretical details with 

the statistical aspects. Statistical methods are therefore merely used as tools for obtaining 

knowledge about financial subjects in order to sufficiently answer the problem statement. Finally, 

the papers do not intent to provide potential investment strategies based on the conclusions drawn 

in the thesis, but seeks to uncover explanations and causes related to long-term Scandinavian IPO 

performance. 

1.3 Significance of the study  

Long-term performance evaluations of IPOs have been studied extensively since 1991. However, in 

Scandinavia, the literature seems to be narrowly focused on short-term performance evaluation and 

the underpricing phenomenon3. Therefore, additional research is needed to get a sense of whether 

                                                           

1 This will be defined as the primary research question 1 – later referred to as: PQ1. 
2 This will be defined as the primary research question 2 – later referred to as: PQ2. 
3 To our knowledge, the Loughran et al. (1994) study is the only purely long-run IPO performance study in 

Scandinavia. 
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the underperformance phenomenon extends to Scandinavia. In addition, we believe that many 

previous long-term IPO performance and determinant studies have failed to reflect true IPO 

performance due to their imposed sample criteria restrictions. Most studies exclude IPOs from their 

sample if just one variable from the determinant analysis is missing. Since these omitted IPOs are 

often small and poorly performing growth companies, this should create an upward bias in IPO 

performance. However, to perform the IPO performance evaluation only stock returns and the issue-

date market caps are required. Therefore, this thesis aims to bring more transparent and accurate 

results by including 23 IPOs with limited determinant analysis data in the performance evaluation.  

Another contribution of the study is the special application of bootstrapped skewness adjusted test 

statistics for the buy and hold abnormal returns, in line with the approach suggested by Lyon, Barber 

and Tsai (1999). This is not directly new to the literature, however, several articles have only partly 

implemented the bootstrapped skewness adjusted test statistics by referring to the critical values 

derived by Lyon, Barber and Tsai (1999) without actually performing the bootstrapping methodology. 

As the skewness coefficient vary significantly dependent on the sample of interest, referring to 

critical values derived from American IPOs in a period from 1973 to 1994 is not a recommendable 

approach and will, in most cases, lead to misleading conclusions about the significance of the 

performance measures. In addition, some studies misinterpret the effect of skewness-adjusted t-

statistics as they compare them directly to the t-distribution. This creates the opposite effect of the 

adjustment and further increases the probability of making type 1 errors.  

Lastly, the study investigates the interesting time-period from 2004 to 2014 where the global 

financial crisis heavily influenced the international markets. The period is characterised by high 

distress in the financial markets in some periods, and large optimism and high valuations of equity 

in other periods. This makes the period interesting to investigate with respect to the empirical and 

theoretical explanations for long-term IPO abnormalities brought forward empirically. Finally, most 

of the existing literature on long-term IPO performance is from the 1990s, and we therefore add to 

the literature by investigating whether IPO performance is still a puzzle in a more current setting.  

1.4 Structure 

The overall structure of the thesis follows Bloom’s taxonomy (Andersen, 2008). The first chapter 

act as the problem clarifying part of the thesis by including a short introduction, problem statement, 

delimitations and the contributions of the study. Chapter 2 gives a brief introduction to background 

theory in order to secure basic IPO knowledge and to put the later presented theoretical explanations 

into a broader financial context. The chapter includes brief reviews of the IPO process in general, 

motivations for going public, methods for issuing IPOs and a short note on the well documented 

short-term underpricing anomaly. In Chapter 3, a thorough review of the existing research on long-
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term IPO performance is made in order to present empirical findings, applied methodologies and 

theoretical explanations for long-term performance. The thesis then moves on with a presentation 

of the data and the data-collection process in Chapter 4, which represents a highly essential and 

critical part of the performance study. Chapter 5 presents and discusses the applied methodology. 

Special attention is put on choosing performance measures, benchmarks, statistical methodologies 

and the derived determinants, as these act as foundation for answering our two primary research 

questions. In Chapter 6, results are presented and analysed. Finally, chapter 7 provides a broad 

discussion of the findings and potential differences from the empirical literature before concluding 

in chapter 8. Figure 1 illustrates the structure of the thesis.  
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2. Background Theory  

The purpose of this chapter is to introduce IPOs and the going public process as this is relevant for 

the broader financial context of the analysis. To do so, this chapter gives a broad presentation of 

the IPO process and the characteristics of the Scandinavian IPO market. Further, the chapter 

discusses motivations for going public and introduces some regulatory requirements for equity 

listings on Scandinavian stock exchanges. As we work with Scandinavian performance, comprising 

of the countries; Denmark, Norway and Sweden, few differences in the IPO process and the 

motivations for going public may occur. However, due to the relatively similar processes and the 

general comparability of the countries, this will be described under one. Finally, the chapter will 

include an introduction to the short-term underpricing phenomenon, which has been empirically 

documented by most researchers. Essentially, this will act as a starting point for our research on 

long-term performance of Scandinavian IPOs.    

2.1 The IPO Process  

An IPO is defined as the first time a private company offer shares to the public, and hence, is listed 

on a public stock exchange (Berk and DeMarzo, 2013). The offering can include both newly issued 

shares, defined as primary shares, but also sale of existing shares from the pre-IPO owners, defined 

as secondary shares. In all cases, an IPO will result in a transition of ownership by either selling 

secondary shares directly to new shareholders or by diluting the ownership stake of current owners 

through a sale of newly issued primary shares. In most cases, an IPO will include an offering of both 

primary shares as well as secondary shares.  

The IPO process is typically long and demanding, and significant expertise is therefore required in 

order to; determine the initial offer price, determine the offer size, deal with legal matters related to 

the offering, create the necessary documentation through a due diligence process, as well as other 

financial complications. Further, an IPO prospectus must be designed containing all the required 

information regarding the issue. Additionally, new shares should be advertised towards potential 

investors. Therefore, IPO companies will normally hire one or more specialised investment banks. 

These will act as IPO underwriters to make sure that the process goes as smoothly as possible and 

that all regulatory requirements are satisfied4. Thus, the underwriter is the intermediate between 

the issuer and the investors, and will facilitate the entire process on behalf of the issuing company. 

An important role of the underwriter is to ensure, that an agreed upon number of shares are sold 

to the public, which is often done by promising to purchase any remaining shares in case of an IPO 

                                                           

4 The term underwriter covers, for simplicity and in line with the IPO literature, both issues with sole lead 

managers and issues where a group of joint bookrunners/co-lead managers are used during the process.    
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undersubscription5. The underwriter will ensure this by either purchasing the entire issue initially in 

a so-called “firm commitment underwriting” or by legally binding itself to make their best attempt to 

sell all shares in a “best effort underwriting” agreement (Berk and DeMarzo, 2013). Usually, the IPO 

firm will hire more than one advisor in the process, and further have a number of financial, strategic 

and legal advisors involved in the process as well.  

To carry out the transaction in practise, the underwriter has to list the shares on a stock exchange 

where buyers and sellers are free to trade. However, several requirements are present in order to 

become listed, including, but not limited to (Rulebook Nasdaq Stockholm, 2016):  

> The issuer must be duly incorporated or validly established – per laws in its country. 

> The shares must be freely negotiable and, after the IPO, all shares must be publicly traded.  

> The issuer needs three years of published annual reports prior to the IPO6. 

> The company shall demonstrate satisfactory earnings capacity on a group level.  

> The company must have a history of positive earnings. 

> Sufficient demand for the shares offered must exist.  

> The expected aggregate market value of the stocks shall be at least EUR 1m.    

For most requirements, an exception can be made if the company can demonstrate continuity in its 

activities for the past years. Further, as was mentioned initially, few differences exist between the 

three main exchanges in Scandinavia, however, these are small and irrelevant with respect to the 

scope of the thesis.    

2.2 Motivations for Going Public 

The main reason for companies going public is to raise additional equity capital and to create an 

opportunity for the current owners to liquidate their investments into cash. As a listed company on 

a major stock exchange, the IPO firm will be able to attract a large number of new, both domestic 

and foreign, investors and therefore gain easier access to equity capital, as well as allowing for more 

disperse ownership (Chemmanur and Fulghieri, 1999). According to Rajan (1992), another important 

motivation for going public is with respect to debt financing. Rajan argues that banks will be willing 

to issue loans at more favourable interest-rate conditions as their informational advantage tends to 

decrease when the company goes public, and more company specific information becomes available. 

In general, an IPO will increase the transparency of a company as a result of regulatory requirements 

regarding financial and strategical information. Further, publicly traded companies will be closely 

analysed by analysts, investors as well as debt holders at an ongoing basis, which allows for easier 

                                                           

5 Undersubscription refers to the event where bids received are less than the shares issued. 
6 In accordance with the accounting laws applicable in its home country.  



7 

 

monitoring of the management, which presumably decreases agency costs7. Further, when shares 

are publicly traded the daily price movements act as an objective performance measure to evaluate 

management. On the other hand, it creates the opportunity to impose more transparent management 

compensation packages to align incentives, e.g. with stock options as an instrument.       

According to Ritter and Welch (2002) another explanation for going public is with respect to the 

specific lifecycle of the company. Their argument is primarily developed with respect to firms owned 

by venture capital funds (VC). Generally, they argue that VC’s require a higher return on their 

investment as they hold undiversified portfolios, and hence need to be compensated for the 

additional risk they take on. Therefore, as the company matures it will become optimal for the VC’s 

to publicly list their companies to rebalance portfolios. Other theories for going public is with respect 

to the specific market timing. Researchers argue that firms will choose to go public in times of bull 

markets or hot-market periods as investors are overly optimistic about stock returns - resulting in 

higher listing prices for the sellers (Ritter and Welch, 2002). Finally, there are also nonfinancial 

motivations for going public. Examples are; to get more publicity, the possibility of getting a better 

reputation and the opportunity to attract talented employees. 

A listing of a company can, however, also include significant costs for the firm. A large cost of being 

listed is to fulfil the many and high requirements imposed by the stock exchange regarding publicly 

available information. This could make it harder to keep momentum and create major challenges in 

protecting unique business know-how from competitors. Another disadvantage is that a high market 

valuation can create increased product and/or industry competition as new competitors enter the 

market. Additionally, several costs are assigned directly to the IPO process from large fees paid to 

the underwriters as well as often-large administrative costs to the advisors and the stock exchange.  

In a 2009 survey, CFOs from 12 different European countries pointed out the enhanced visibility 

and the access to new equity capital for growth as the most essential reasons for going public 

(Bancel and Mittoo, 2009). The CFOs also mention other reasons for going public, however, these 

greatly differ across different types of firms, countries and legal systems. Comparing to similar US 

surveys, the most striking difference is that the outside monitoring element is considered a benefit 

by European CFOs which, in contrast, is considered a disadvantage for the CFOs in the United States 

(Bancel and Mittoo, 2009).   

                                                           

7 This is just one effect of an IPO regarding agency costs. As will be discussed further in section 3.2.3.1, the 

IPO process often results in an increase in agency costs due to the separation of ownership and control.  
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2.3 IPO Methods 

When going public several IPO methods exist and the method often depends on the underwriter 

hired. However, the most frequently used method in Scandinavia is book building. The fixed price 

method is only occasionally applied8. Both will be discussed in the following paragraphs.   

Through book building, the IPO firm and the underwriter first offer shares to a selection of investors 

– often large institutional investors. These investors now have limited time to make non-binding bids 

for the shares, which allows the underwriter to get a sense of the demand and the initial offer price 

of the shares. Within this period, the type of bid can be distinguished by 1) a strike bid, 2) a limit bid 

and 3) a step bid. A strike bid contains a proposal to buy a specific number of shares regardless of 

the offer price. In a limit bid, the investor specifies the maximum share price for which she will be 

willing to buy. Finally, a step bid is where investors reveal their entire quantity-price combination, 

and thus announce their entire demand function to the underwriters (Cornelli and Goldreich, 2001). 

Based on the interest, the underwriter settles the price-range in which the IPO shares will be offered 

and releases a prospectus including all the required information. In the second stage of the book 

building process, the shares are again offered to investors, however, this time for a larger group of 

investors including both professional and private investors. Now bids are binding and should be 

within the specified price range. From these bids, the underwriter determines the final offer price 

(everyone pays the same), and allocate shares to those who have offered the final price or higher.  

Considering the fixed price IPO method, the underwriter will simply set an offer price before the 

first day of trading. The price will often be settled in interaction with potential investors, however, it 

will not incorporate market demands to the same extent as the book building method. Therefore, 

this method can lead to larger pricing errors. Considering our sample of IPOs, we confirm that this 

method has been used in few occasions, however, the book building method has been applied in the 

majority of Scandinavian IPOs.  

 

 

 

                                                           

8 Previously, other IPO methods have been used, among others, the tender method and Dutch auctions. 

However, since none of these methods are used in Scandinavia, these will not be described further.  
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2.4 Short-Term IPO Underpricing 

Large first day returns of IPOs have been widely documented by numerous academic researchers 

since it was first mentioned by Reilly & Hatfield in 1969, and today it is commonly referred to as the 

short-term underpricing phenomenon. In short, underpricing refers to the fact, that companies going 

public for the first time tends to be offered at a too low price, meaning that IPO firms experience 

significant positive returns during the first days of trading9. Even tough underpricing seems irrational 

as sellers “leave money on the table”, which is in direct conflict with the efficient market hypothesis, 

a large amount of empirical studies have documented the phenomenon. As a result, it is today a 

largely accepted truth (Ritter, 1991). 

As one of the most acknowledged experts in the field of IPO performance, Jay R. Ritter has provided 

frequently updated evidence on underpricing from IPOs all over the world. Figure 2 is an illustration 

from Ritter’s 2015 updated overview of European initial performance on the first day of trading: 
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Focusing on the countries relevant for our study, all Scandinavian countries are presented in the 

figure with Swedish IPOs generating the greatest initial short-term return of impressive 27.3%. This 

is followed by Norwegian IPOs generating 9.6%, and finally, Danish IPOs generating a return of just 

8.1%.    

                                                           

9 The convention in the literature is to define the initial underpricing period as somewhere between the first 

and the fifth day of trading.  

Figure 2 – Average First-Day Returns – European IPOs 

Source: (Ritter , Jay Ritters Warrington Business College Website, 2017)  
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In contrast to the widely-accepted existence of IPO underpricing, academics have widely discussed 

the causes of this irrational phenomenon. The theories of underpricing is normally grouped into the 

following four categories:  

> Asymmetric information.  

> Institutional explanations.  

> Behavioural explanations.  

> Control/ownership considerations.  

As this study merely focuses on the long-term performance of IPOs, and as underpricing is a widely 

accepted and documented phenomenon, we will refrain from going into detail with the theories of 

underpricing. Instead, the study will focus solely on the long-term performance of IPOs taking the 

initial underpricing phenomenon as given. It is, however, evident that many of the theories explaining 

long-term performance are inspired by theories developed to explain short-term overperformance 

(underpricing) of IPOs, which is the reason for including this subsection.  
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3. Literature Review on Long-term IPO Performance  

In this chapter, a review of previous studies and existing theoretical explanations for long-term IPO 

performance will be made. To do so, the chapter is divided into two main parts. Part 1 consider 

findings and conclusions made in the existing literature on long-term performance, including a short 

description of the methodological approach applied. The empirical evidence is of great importance 

as it act as the foundation for the hypotheses that will be developed and used in section 5.5.1 to 

answer the PQ2. The second part considers theoretical explanations for long-term abnormal IPO 

performance, which is previously proposed by researchers and academics.  

3.1 Previous Findings on Long-Term IPO Performance  

Long-term IPO performance has been studied extensively in the past, however, researchers first 

started focusing on long-term performance in the early nineties due to much attention on the short-

term underpricing phenomenon described in section 2.4. Comparing to the empirical evidence on 

short-term underpricing, the evidence on long-term IPO performance is more unclear with many 

contradicting findings and controversial results. However, when assessing the existing literature on 

long-term IPO performance a general pattern does seem to exist. More specifically, the pattern 

indicates that IPOs earn negative returns relatively to appropriate benchmarks in the first three- to 

five years post-listing. In the literature, this has become known as the long-term underperformance 

phenomenon.  

Jay R. Ritter was among the first to study long-term IPO performance through his 1991 article “The 

Long-Run Performance of Initial Public Offerings”. Ritter found that the underpricing phenomenon 

appears to be short-term only, as his sample of 1,526 American IPOs issued from 1975 to 84, 

substantially underperformed relatively to comparable firms over a three-year period. Ritter applied 

the event-time methodology to evaluate long-term IPO performance from which he showed, by 

applying both a cumulative abnormal return measure (CAR) as well as a wealth relative measure 

(WR), that IPOs significantly underperformed the market10. His CAR measure was significant at the 

1% level, and the WR measure suggested that investors received 83 cents per dollar invested. To 

calculate monthly benchmark-adjusted returns, Ritter utilised benchmarks such as 1) The CRSP 

value weighted NASDAQ index, 2) The CRPS value weighted AMEX-NYSE index, 3) A listed control 

firm matched by industry and size, and 4) Indexes of the small, mid and large size companies on the 

New York Stock Exchange (NYSE). As a final step, Ritter investigated possible explanations for the 

                                                           

10 The specific mechanics of calculating CAR and BHAR will be described in detail in the methodology chapter 

5.  
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long-term underperformance behaviour in his data. The Ritter-approach has since become widely 

accepted in the finance literature and has been applied in several studies all over the globe.11  

The long-term underperformance phenomenon, as suggested by Ritter (1991), has been a debatable 

topic among researchers due to the many conflicting results. Since the early findings of Ritter, there 

has been a sustained effort to expand the evidence on IPO long-term performance, which has made 

it apparent that long-term performance results are sensitive to the time-period, the geography and 

the applied methodology. Some researchers have found that IPOs have no abnormal performance, 

which implies a confirmation of the efficient market hypothesis (Gompers & Lerner, 2003; Jenkinson 

& Ljungqvist, 2001). Others have found that IPOs overperform in the long-run, which is in direct 

contrast to the findings of Ritter, and a rejection of the long-term underperformance phenomenon 

(Da Silva Rosa et al., 2003; Schuster 2003; Ahmed-Zaluki et al. 2007). Further, researchers argue 

that the results severely dependent on the performance evaluation methodology applied, which 

suggests that special attention needs to be put on selecting the most appropriate performance 

measures and benchmarks (Gompers & Lerner, 2003). Despite many contradicting findings, the 

majority of researchers have, in conformity with the findings of Ritter, found evidence of substantial 

long-term IPO underperformance.  

3.1.1 Previous Findings on Long-term IPO Underperformance  

Going into more detail with the long-term underperformance phenomenon, the previous literature 

has found evidence of underperformance across both industries and across countries.  

Focusing on countries, Kooli and Suret (2004) studied long-term aftermarket performance of 445 

Canadian IPOs between 1991 and 1998. The study tested performance for a post-IPO five-year 

period and applied both the event-time methodology, CARs and BHARs, and the calendar-time 

methodology – both resulting in significant underperformance. Underperformance is, however, not 

always statistically significant and depends, as stated previously, on the applied methodology and 

the weighting scheme used. In Kooli and Suret’s 2004 study the value weighted CAR indicated 

significant underperformance, whereas BHAR provides insignificant t-statistics. In China, Cai et al. 

(2008) studied performance for A-shares listed on the Shanghai Stock Exchange for a three-year 

period, and found approximately 30% underperformance using both CAR and BHAR measures.  

Focusing on geographical areas that are more comparable with the scope of this study, Goergen et 

al. (2007) found that UK IPOs significantly underperformed similar non-IPO firms applying both the 

event-time and the calendar-time approach. They further found that firm quality is positively and 

                                                           

11 For further description of the event-time methodology, and its specific advantages and disadvantages 

compared to the alternative calendar-time methodology, please refer to the section 5.2.   
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significantly related to aftermarket IPO performance. In addition, they found a negative relation 

between agency costs and long-term IPO performance and that the degree of “multi-nationality” and 

firm size positively influences IPO performance. 

Ljungqvist (1997) found significant long-term underperformance of 12.1% studying 180 German IPOs 

benchmarked against a broad market index from 1970-1993 applying a three-year BHR measure. 

However, from 1970-1987, IPOs only slightly underperformed which, in addition, was insignificant 

and implies that the 1988 to 1993 period drives the entire underperformance. In total, this confirms 

time-dependent issues in measuring long-term IPO performance. Stehle et al. (2000) reached 

similar conclusions by using both a broad market index and single control firm as benchmark on 

German IPOs from 1960 to 1992. Finally, Bressler and Thies (2007) also found underperformance 

of 12.7% using a three-year BHAR measure benchmarked against a broad market index (studying 

218 German IPOs from 1977 to 199512).       

Keloharju (1993) found significant underperformance in Finland of 21.1% using the event-time 

methodology, CAR and BHAR, as well as the WR measure. The sample included 80 IPOs during the 

period from 1984 to 1989, and was benchmarked towards the Helsinki Stock Market Index. The 

paper further concluded, similar to performance studies in the US, that smaller IPO companies tend 

to perform worse compared to larger IPO companies.      

Table 1 summarises selected studies that have confirmed Ritter’s (1991) proposed long-term 

underperformance phenomenon. As can be seen in table 1, no Scandinavian performance studies 

are present, and the study carried out in Finland is from a different time period and for a relatively 

small sample indicating that an updated study evaluating a larger Scandinavian IPO sample is indeed 

relevant. As illustrated in this section, the majority of studies have provided supporting evidence for 

the long-term underperformance phenomenon. However, the evidence remains controversial with 

contradicting and often insignificant findings. Therefore, section 3.1.2 will present contradicting 

evidence on the underperformance phenomenon. Focus will especially be on European performance 

studies finding close to no abnormal performance or IPO overperformance for a three- to five-year 

post-listing period. 

 

 

    

                                                           

12 Similar results are found using other benchmarks. The most noticeable difference is, however, with respect 

to US studies where smaller IPO forms and companies with high initial underpricing tends to perform worse.  
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Country IPOs Measure(s) Time Benchmark Period AR Author(s)

Australia 358 BHAR 1 Market index 94-99 -25,00% Dimovski & Brooks

Canada 445 BHAR, CAR, CT 3 Size-matched portfolios 91-98 -16,86% Kooli and Suret 

China 335 BHAR, CAR 3 Market index 97-01 -30,00% Cai e t. Al

Chile 28 CAR 4 Market index 82-90 -23,70% Aggarwal e t. Al

Finland 79 BHAR, CAR, WR 3 Market index 84-89 -21,10% Keloharju

Germany 218 BHAR 3 Market index 77-95 -12,70% Bressler & Thies

Germany 187 BHAR 3 Size-matched portfolios 60-92 -6,64% Stehle  et. Al

Germany 145 BHAR 3 Market index 70-93 -12,10% Ljungqvist

Switzerland 109 BHAR, CAR 3 Market index 83-00 -1,69% Drobetz & et. Al

Spain 52 BHAR, WR 5 Size-matched index 87–97 -18,00% Álvarez & González

South Africa 313 BHAR, CAR 3 Size-matched portfolios 96-07 -62,59% Neneh & Smit

UK 240 BHAR, CAR, CT 3 Control firms 91-95 -21,98% Goergen et. Al

US 1526 CAR, WR 3 Industry/Size matched1 75-84 -27,39% Ritter  

 

 

3.1.2 Contradicting Findings 

Despite the apparent presence of the underperformance phenomenon, several researchers have 

found contradicting findings making long-term IPO performance studies a highly controversial topic. 

In table 2 a selection of studies rejecting the underperformance phenomenon by showing sign of 

overperformance can be found. As seen from the table, overperformance is less extreme and many 

studies fail to find significant overperformance, which implies that the efficient market hypothesis 

only occasionally is rejected. A variety of performance measures, benchmarks, and weighting 

schemes, in terms of both size and markets, are used in the studies. A selection of studies will be 

discussed in the following paragraphs.  

 

Country IPOs Measure(s) Time Benchmark Period AR Author(s)

Australia 333 BHAR, WR, CT 2 Market index 91-99 13.12% Da Silva Rosa et. al 

China 897 BHAR, CAR, CT 3 Market index 96-02 16.6% Chi et. al 

Europe 973 BHAR, WR, CAR 3 Market index1 88-98 8,44% Schuster 

Korea 99 BHAR 3 Industry/Size matched indexes 85-89 2.00% Kim et. Al 

Malaysia 454 CAR, BHAR, CT 3 Size matched index, CT 90-00 11,77% Ahmed-Zaluki et. al 

Sweden 162 BHAR 3 Market index 80-90 1.20% Loughran et. al 

USA 4622 BHAR 5 Size/Book-to-market, CT1 72-92 6,60% Brav et. al  

 
Source: Ritter, 1998 -with updated findings from individual research papers. 

1) Also tested using a various size adjusted market indexes.  

Note: The abnormal returns stated are measured as, preferable, buy-and-hold. If not available, cumulative abnormal returns are 

included depending on the specific approach of the study. CT = Calendar-time approach (either CAPM or Fama-French).  

 

Source: Ritter, 1998 –with updated findings from individual research papers. 

1) Ritter also tested using a broad market index.  

Note: The abnormal returns stated are measured as, preferable, buy-and-hold. If not available, cumulative abnormal returns are 

included depending on the specific approach of the study. CT = Calendar-time approach (either CAPM or Fama-French).  

 

Table 1 – Long-term IPO studies – Underperformance 

Table 2 – Long-term IPO studies – Overperformance 
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Kim et al. (1995) found significant overperformance of 169 Korean IPOs issued between 1985 and 

1989. The study utilises three different benchmarks and calculates three-year BHARs. Further, the 

Korean study provides results indicating that small firms perform significantly better relatively to 

large firms, which is in direct contrast to many US and European studies. Ahmad-Zaluki et al. (2007) 

also found evidence of overperformance in their study of Malaysian IPOs issued from 1990 to 2000. 

Ahmad-Zaluki et al. utilises a broad market index to confirm overperformance, however, the 

significance of their results disappears when the benchmark is shifted to a size matched control 

firm approach. In conformity with Kim et al. (1995), Ahmad-Zaluki et al. also found that small firms 

tend to outperform larger firms. In addition, they found that initial underpricing are significant and 

positively related to long-term performance.  

In terms of contradicting findings, two Chinese studies by Chi et al. (2010) and Cai et al. (2007) are 

good examples of controversial long-term IPO performance results. Chi et al. (2010) studied 897 

A-share IPOs on the Shanghai Stock Exchange from 1996 to 2004, and found statistically significant 

overperformance. In contrast, Cai et al. (2007) found significant underperformance during the 

period 1997 to 2001. It is thus interesting to consider what distinguishes these two studies. Both 

studies used BHAR and CAR measures against a broad market index. The only differences were the 

small difference in time-periods, which could be of great importance with respect to the findings of 

Ljungqvist (1997) discussed in section 3.1.1, and the fact the Chi et al. includes some IPOs from the 

highly volatile Shenzhen Stock Exchange.    

Focusing on geographic areas closer to Scandinavia, Loughran et. al (1994) found overperformance 

for Swedish IPOs issued from 1980 to 1990 by applying a three-year BHAR measure, and a broad 

market index as benchmark. However, the overperformance was just 1.2% in a sample of 162 

Swedish IPOs, and thus, conclusions were far from significant. Despite the small and insignificant 

overperformance the results are still of great interest for the scope of our study, as this indicates 

that a small overperformance potentially could be expected. In other words, the very limited evidence 

from Scandinavia shows no evidence of long-term underperformance13.  

Finally, Schuster (2003) studied the entire European IPO market as a whole, which is different from 

previous studies only focusing on countries separately. The sample included 973 IPOs from 1988 to 

1998 from the seven largest and most developed markets in Europe. Schuster applied a three-year 

and a five-year BHAR performance measure benchmarked against both a broad market index and 

cap-adjusted market indexes. Three-year BHAR was statistically significant with overperformance 

of 8.44%. However, after the first three-years performance started to decrease and small under-

performance was detected for a five-year period. Schuster (2003) also found different determinant 

                                                           

13 To our knowledge, the Loughran et al. (1994) study is the only purely long-run IPO performance in 

Scandinavia. 
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relations compared to Ritter (1991). As an example, he found that IPOs issued in hot periods 

performed better than IPOs issued in cold periods. Further, Schuster’s determinant analysis 

indicated that younger firms performed better relatively to older firms, and that small firms had 

greater abnormal returns – all findings in direct contrast to the existing literature. Other interesting 

findings were that companies with higher initial return performed relatively better than those with 

low initial return, which is consistent with the signalling hypothesis developed by Leland & Pyle 

(1977)14. Finally, to discuss the surprising overperformance results, Schuster highlights the superior 

performance of so-called New Economy firms relatively to traditional firms15. New Economy firms 

accounted for roughly 28% of the firms included in the sample, however, these industries still drive 

most of the detected overperformance. 

3.2 Theoretical Explanations  

In the previous section, it was discussed that the existing literature often confirms that IPOs seem 

to underperform in the long-term, implicating a violation of the market efficiency hypothesis. 

However, as seen in the review of previous findings, the evidence of long-term underperformance 

is much less widespread than the short-term underpricing phenomenon, having seen multiple 

studies finding no evidence of long-term underperformance and even studies finding significant 

overperformance. This section will consider the existing literature and discuss theoretical 

explanations for long-term IPO performance, which can be positively or negatively associated with 

long-term performance, as no conclusive theory has been established. The theoretical explanations 

for long-term abnormal IPO performance can be divided into the following three categories; 1) 

Behavioural Explanations, 2) Methodological Explanations and 3) Other Explanations. Figure 3 

illustrates long-term performance explanations, which will be discussed in the following sections. 

                                                           

14 Hypotheses will be developed in the coming sections. 
15 A New Economy Firm is defined as a firm operating within Modern Telecommunication, Technology, Media 

and Healthcare.   
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Considering the methodological issues many researchers have included benchmark issues as a 

theoretical explanation. This potential issue will be described in more detail in section 5.3 regarding 

benchmark types and is therefore not included in this chapter, however, it is of great importance.  

3.2.1 Behavioural Explanations 

With respect to financial theory, investors are often assumed to be rational decision makers, which 

implies that they take wealth maximising investment decisions. However, as confirmed in section 

3.1.1, the empirical literature often suggests long-term IPO underperformance implying that some 

investors indeed do make irrational investment decisions. Behavioural theories are therefore used 

by researchers to explain theoretically irrational IPO investments, by including both behavioural and 

psychological theories in combination with classical finance theories. As illustrated in figure 3, this 

section will describe five behavioural explanations for IPO performance; 1) Window of Opportunity, 

2) Divergence of opinion, 3) Impresario 4) Earnings Management and 5) The Prospect Theory. 

Special attention will be put on the Window of Opportunity hypothesis due to the time-period of 

interest and the later inclusion of determinants.  

Source: Own setup. 

Figure 3 –  Overview of Theoretical Explanations 
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3.2.1.1 Window of Opportunity Hypothesis  

Several researchers have studied the behavioural theories and, as is the case with many long-term 

IPO findings, Ritter again made great contributions to this field. In his 1991 article, Ritter studied how 

behavioural theories affected long-term underperformance. One of the fields in which Ritter made 

important findings was with respect to overoptimism, a field highly relevant for this study due to the 

time-period of interest. Ritter refers to overoptimistic investors through the window of opportunity 

hypothesis.  

The window of opportunity hypothesis state that once an investor has become overoptimistic about 

the value of a firm, the price of the shares will rise to a level greater than the true market price. 

Therefore, the sellers and the advisors speculate in issuing shares in hot periods, and therefore 

seize a window of opportunity, as shares can be sold at higher prices due to the overoptimistic 

investor valuations. Ritter (1991), and others, argue that shares issued in such periods tends to be 

overvalued, and should revert towards a fair value once more public information becomes available. 

As mentioned, this specific underperformance hypothesis is particular interesting for this study due 

to the sample period from 2004 to 2014, in which the global financial crisis is included. Illustrated 

in figure 6 (see page 31) we confirm such pattern in our sample as significantly more IPOs are 

issued in the bull-market before the financial crisis in 2008 and 2009. Therefore, according to this 

hypothesis, long-term underperformance is more likely to occur as investors are assumed to be 

overly optimistic. Kooli and Suret (2004) confirms this hypothesis in their study of Canadian IPOs 

for a five-year period. They divide their sample into two periods; a hot-period and a cold-period. 

They found that hot-period IPOs significantly underperformed cold-period IPOs after both three and 

five years of trading. Additionally, they studied IPO key ratios and confirmed, that hot-period IPOs 

were traded at a higher Price-to-Earnings ratio as well as a higher Market-to-Book ratio – indicating 

that investors had greater willingness to pay in hot-periods. In other words, they were more 

optimistic. In total, the windows of opportunity hypothesis should be negatively related to long-term 

IPO performance and therefore support previous findings regarding long-term under-performance.   

3.2.1.2 Divergence of Opinion 

The divergence of opinion hypothesis, first presented by Miller in 1977, is built on an assumption 

about the existence of two fundamental investor opinions – the optimistic and the pessimistic IPO 

investors. The optimistic IPO investors are likely to be the buyers of the IPOs due to their optimism 

about the future cash flow and growth potential of the issuing company. Hence, the initial valuation 

of the IPO, or in other words, the initial trading price, will largely be determined by the most optimistic 

quantile of the total investor pool. Since these investors value IPOs higher than pessimistic investors, 

the share price will, in the short run, increase to a level above its true market value. However, as 

time goes by and more information about the strategic and financial state of the company becomes 
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available, the divergence effect between optimistic and pessimistic investors will narrow in, which 

results in a decrease in the share price. In other words, the initial overperformance of IPOs happens 

due to hype-effects and too optimistic investors investing in the initial period. In total, the divergence 

of opinion hypothesis is another way to explain long-term underperformance as a result of initial 

overperformance, as was the case with the window of opportunity hypothesis. Underperformance 

happens in the long-run due to the natural divergence of opinions among investors.            

3.2.1.3 Impresario  

Shiller (1990) presents another theory for why IPOs tend to underperform in the long-run, known 

as the impresario hypothesis. He argues, that the IPO market is subject to fads, and that underwriters 

consciously creates an initial and apparent demand surplus for IPOs by setting the offer price too 

low. By doing so, the underwriter improves its reputation among investors, because they experience 

high returns on their initial investments. A good reputation for the underwriter is likely to improve 

underwriter earnings from future issues due to good investor relations. At the same time, many 

firms tend to go public in “hot” periods with high equity market valuations. As a consequence of this 

deliberate initial excess demand, the prices will raise above its true market value due to overreaction 

and over-optimism, which leads to underperformance of IPOs in the long-run. In Kooli and Suret’s 

(2004) study they find that underpriced IPOs perform worse compared to overpriced IPOs, which 

again supports the impresario theory.  

3.2.1.4 Earnings Management 

Another behavioural theory on long-term underperformance is earnings management practices 

prior to the issue. Earnings management happens as the management speculate in raising reported 

earnings prior to the IPO by modifying discretionary accounting accruals. Such practices could be 

used by the firm to increase momentum and potentially to increase management compensation from 

the IPO proceeds, and to attract investors who fail to fully adjust their valuations for the manipulated 

pre-IPO earnings. These window-dressing activities, in the form of earnings management, will show 

in the long-term when financial statements start to suffer from the effects of manipulations. Hence, 

earning management practices will likely result in negative long-term abnormal returns (Teoh et al., 

1998). 

3.2.1.5 The Prospect Theory 

Another explanation for IPO underperformance is the prospect theory. Studies concerning the 

prospect theory are somehow different relatively to other theoretical explanations working with IPO 

performance. This is mostly because of the direct nature of the theory. As stated by Ma and Shen 

(2003), the prospect theory moves away from the expected standard utility theory as uncertain 
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outcome probabilities does not enter the utility function directly. Instead, probabilities are 

transformed into nonlinear functions, and later entered into the investor valuation function. The 

nonlinear weights imply that different probabilities are associated with different outcomes. As the 

IPO return distribution is positively skewed (see section 5.4.2.1) extreme events result in positive 

returns, despite on average having negative long-term performance. Thus, investors are putting 

extra weight on these low probability outcomes to potentially gain an extreme return, and less weight 

on high probability outcomes in their valuation of companies. According to Ma and Shen (2003) this 

explains why investors keep investing in IPOs despite the often-observed underperformance. More 

specifically, the investors are compensated by the unlikely event of gaining an extreme return, and 

no underperformance should be found when adjusting for this.  

To test the prospect theory hypothesis, Ma and Shen developed a theory based on J. Ritter’s (1991) 

sample of 1,526 US IPOs, a sample they knew had significant underperformance. In their theory, 

they argue that IPO investors indeed are rational as they take the return distribution function of IPOs 

into consideration, however, relatively to other stocks, this distribution tends to be skewed resulting 

in the possibility of gaining extreme returns16. To test this, IPO performance were studied relatively 

to seasoned stocks with a different return distribution. The idea was to test whether an IPO investor 

experiences a utility loss compared to investing in seasoned stocks. Their final results had strong 

supporting evidence of no utility loss for an investor. Therefore, the underperformance could be 

attributed to the prospect theory as IPO investors were indifferent about lower IPO returns relatively 

to higher returns investing in seasoned stocks (Ma and Shen, 2003). Hence, the prospect theory 

found supporting evidence for rational underperformance.  

3.2.2 Methodological Explanations 

With respect to section 3.1 it is clear that long-term IPO studies are subject to methodological issues. 

As an example, Kooli and Suret (2004) found significant underperformance for Canadian IPOs using 

a value-weighted CAR. However, when using a value-weighted BHAR the significance disappeared. 

They further applied the calendar-time methodology where significant underperformance on an 

equally weighted basis was found. Other studies, such as Ahmad-Zaluki et al. (2007), found 

significant overperformance using equally weighted CAR and BHAR measures adjusted by market 

benchmarks, but again, the significance disappeared when using value weighted measures and 

matched firm benchmarks. Ahmad-Zaluki et al. (2007) further tests performance using the 

                                                           

16 The findings and methodology by Ma and Shen (2003) is especially interesting as they move away from the 

classical methodology from previous studies. Existing literature, before Ma and Shen, often argued for an 

“underperformance puzzle” being present due to investor irrationality. In contrast, Ma and Shen finds 

supporting evidence for IPO underperformance coming from rational investor behaviour. According to Ma and 

Shen, IPO underperformance is therefore not a Puzzle.  
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calendar-time methodology (the Fama-French three-factor model) and no significant abnormal 

performance was detected. This could potentially indicate that event-time studies are associated 

with more positive abnormal returns relatively to calendar-time studies.  

With respect to the above examples, and studies mentioned in section 3.1, no real pattern seems to 

course the differences in conclusions dependent on the methodology applied. However, most 

researchers agree that conclusions are dependent on methodology, performance measures and 

benchmarks. Therefore, the outlined methodology in chapter 5 includes detailed explanations for 

choosing one approach over the other. Additionally, the chapter will present both theoretical and 

practical arguments for the applied performance measures, weighting schemes and benchmarks 

used in the thesis. However, as no patterns are found, the methodological explanations will not be 

classified as a hypothesis for either underperformance or overperformance. 

3.2.3 Other Explanations 

This section contains some of the most well-known theories for long-term IPO performance and 

several are linked to/derived from IPO underpricing studies. Additionally, the theories are classical 

corporate finance theories, which makes them essential to include.  

3.2.3.1 Agency Costs and Asymmetric Information 

Agency costs are interesting in regards to IPO performance since a listing involves a transition of 

ownership. The theory is often applied in underpricing studies, however, the application of the 

agency costs theory is different studying IPO underpricing relatively to long-term IPO performance 

evaluation. Working with underpricing, Baron (1982) first applied a version of the agency cost theory 

by arguing that an IPO underwriter has more information relatively to the issuer. This should, 

according to Baron, create a monitoring problem between two agents, and enable the underwriter 

to successfully underprice the shares offered. By doing this, the underwriter is, among other things, 

able to successfully reduce its own risk associated with the IPO (Berk and Demarzo, 2013).  

However, working with long-term performance we have to dig deeper into the more classical 

corporate finance definition and its associated explanations for agency cost problems. Agency costs 

are defined as; “costs that arise due to conflicts of interests between stakeholders, and occurs when there 

is a separation between ownership and control” (Berk and Demarzo, 2013). This separation often 

comes in several stages of a company’s lifespan as early capital injections, e.g. from venture capital 

funds, happens before a listing. The IPO process might be the situation where a company 

experiences the largest separation of ownership and control, as shares can be distributed between 

several thousands of new investors. Many researchers argue that this theory might explain why 

IPOs tend to perform worse relatively to benchmarks. The reason is, that managers having a large 
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ownership percentage should have a greater incentive to make value-creating decisions, and hence, 

less incentive to exploit corporate resources and make value-destroying decisions (Berk and 

Demarzo, 2013). Therefore, a company offering a small amount of its shares to the public, combined 

with few but large shareholders, should experience superior performance according to the agency 

cost theory. Jenkinson and Ljungqvist (2001) studied this relationship, however, no significant 

explanation power was identified.  

In addition to the separation of ownership and control example, agency cost problems can occur 

due to asymmetric information when ownership is traded among investors. Consider a situation 

with transparent markets. Here both the seller and the buyer of shares are assumed to have perfect 

information, and a high-quality product will thus be priced accordingly, as will be the case with a 

product of low quality. In an IPO situation, however, the included parties have different information, 

which results in information asymmetry problems as defined by Akerlof (1970). In the case of an 

IPO, the pre-IPO owner has superior information relatively to new investors and, in addition, they 

have conflicting interests. The new investors are interested in receiving more value per dollar 

invested, and therefore minimise the price of ownership, and the previous investors are interested 

in maximising the IPO proceeds17. Therefore, as managers and owners are interested in maximising 

their personal wealth they tend to go public when there is a greater expected value of the company, 

which is often the case when investors are too optimistic about market returns (Loughran et al, 

1994). This problem is almost identical to the window of opportunity hypothesis discussed in section 

3.2.1.1.  

The above paragraph seems to work only in favour of the sellers, however, the behaviour of the 

rational investor should be taken into consideration. More specifically, the rational investor would 

anticipate that sellers are not interested in selling shares when market valuations are too low. This 

results in the so-called “lemons-problem” also developed by Akerlof (1970). As the investor 

anticipates that the sellers might have excessive private information they discount the price of the 

shares resulting in a lower asset valuation – the adverse selection theory. This discount makes 

sellers of low quality shares enter the market and sellers of high quality shares exit the market 

resulting in a market of primarily low quality shares (Akerlof, 1970). In the existing literature relating 

directly to equity markets, this theory has been confirmed by Leland and Pyle in their 1977 study, in 

which they argue for investors discounting company value to reflect the uncertainty associated with 

information asymmetry. In addition, Akerlof (1970) has found empirical support for sellers timing 

their equity issues to periods where investors are overly optimistic. They further find that the share 

                                                           

17 Additionally, we could include the managers in this asymmetric information problem. This is because 

managers often have an incentive to work in favour of the previous owners, due to potential holdings in 

valuable stock options. This option is worth more when previous shareholder value is maximised.  
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price of already traded companies drops when new equity is issued, as this is perceived as a reliable 

overvaluation signal – a well-known phenomenon in corporate finance literature today.     

Looking into the IPO theories both asymmetric information and adverse selection theories were first 

studied in relation to short-term underpricing, similar to the case with the classical agency problems. 

However, the theories can also be used as an explanation for the long-term underperformance 

phenomenon. The argument assumes that sellers primarily issue equity in periods where the shares 

are overvalued. In total, this results in a higher valuation of companies and overperformance will be 

likely to occur in the short-term. When more information becomes available, information inequality 

between investors are reduced, and shares moves towards an often-lower market value. Hence, the 

asymmetric information theory is assumed to have negative impact on IPO-performance, and the 

agency cost theory is dependent on the specific issue. In total, the volume of shares issued should 

be negatively related to performance due to the separation of ownership and control (greater 

retention rate should thus be positively related).  

3.2.3.2 The Signalling Hypothesis 

The signalling hypothesis can somehow be related to the above section 3.2.3.1 regarding agency 

costs and asymmetric information (Leland & Pyle, 1977). The reason is that the signalling hypothesis 

is derived from the asymmetric information theory, as signalling can only occur when information 

asymmetry is present. If not, investors will have perfect information and easily differentiate between 

high and low quality shares. However, the signalling hypothesis is derived more directly from a 

specific issue strategy. Sellers of high quality shares have an incentive to issue few shares at a low 

price, which induces a greater first day return (underpricing), and hence signals that the company 

is of high quality. The sellers initially “leave money on the table”, however, due to a later increase in 

price the sellers should be able to recover their initial losses at a seasoned equity offering. In 

contrast, firms of low quality will not be able to recover the initial loss and decide not to signal 

Alvarez and Gonzalez (2005). According to Alvarez and Gonzalez (2005), companies that signal by 

1) issuing a low amount of post-outstanding shares, 2) having a large first-day return, or 3) having 

one or more seasoned equity offerings, should have superior performance, and hence, positive long-

term performance.  

Alvarez and Gonzalez further tests this hypothesis in their 2005 study of IPOs on the Madrid Stock 

Exchange. However, before performing statistical tests they assess the signalling hypothesis in 

terms of seasoned equity offerings by dividing their sample into three groups; one comprising of 

companies having a seasoned offering within the first year of trading, one comprising of companies 

having a seasoned offering between trading year two and five, and one comprising of companies 

not having any seasoned offerings. Alvarez and Gonzalez reports that offer proceeds are about 
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three and a half times greater when having a secondary equity offering between two and five years 

after going public, which supports the explanatory power of the signalling hypothesis.  

From a statistical perspective, Alvarez and Gonzalez tests the hypothesis that both underpricing and 

secondary equity offerings are positively related to long-run IPO performance. They classify all 

included IPOs from the Madrid Stock Exchange into a dummy for winners and losers. Then a logit 

regression is performed to test whether these determinants have significant explanation power 

when including a selection of relevant control variables18. In their logit model, it is reported that the 

number of seasoned equity offerings, and the level of underpricing, are positively related to IPO 

performance when measuring a five-year buy-and-hold period. When assessing a three-year period, 

only the number of seasoned equity offerings had significant positive explanation power19. In total, 

the signalling hypothesis presents an often-significant explanation and, in their study, an always 

positive relationship between underpricing, seasoned equity offerings, retained shares, and the level 

of long-term performance.  

3.2.3.3 The Uncertainty Hypothesis 

As was the case with the signalling hypothesis, the uncertainty hypothesis also measures the quality 

of a firm. Essentially, it is hypothesised that a firm of high-quality should, other things being equal, 

be associated with less uncertainty, and therefore have superior performance relatively to a low-

quality firm (Beatty and Ritter, 1986). However, different from the signalling hypothesis, high-quality 

firms are not identified through the asymmetric information theory but through proxy variables 

empirically reflecting a high-quality firm. Therefore, a high-quality firm will be associated with less 

uncertainty when going public, and hence, researchers expect such firms to have better long-term 

performance.  

According to Thomadakis et al. (2012), variables that could reflect high-quality firms could be; board 

classification, public vs. private sector companies, firm size, ownership concentration, and under-

writer reputation20. In their 2012 study of 254 Greek IPOs they do not find strong evidence for any 

of the variables. In addition to the variables included by Thomadakis et al. (2012), Goergen et al. 

(2007) identifies the following variables as potential determinants for the uncertainty hypothesis: 

                                                           

18 Note that a variable for retained stocks is included as well, however, no special attention has been put on 

this in their study. However, retained stocks had a positive but insignificant relationship with respect to long-

term performance. 
19 Seasoned equity offerings performed between one and five years after going public were associated with 

the most significant positive relation to IPO performance. Offerings made within the first year had no 

significant relationship to IPO performance.  
20 They further include a hot Issue period dummy, however, in contrast to the other determinants, they argue 

for this as being a proxy for a low-quality (high uncertainty) company.  
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Size of the firm, age of the firm, underwriter reputation, the average pre-tax profit (three-years 

before going public), and the total direct costs incurred when listing. As expected, they find a positive 

relationship between the size of the firm and its long-term performance. Similarly, they find 

significant explanatory power for both pre-tax profit before the listing and the total direct listing 

costs. Surprisingly, they find that underwriter reputation and the age of the firm does not explain 

the long-run performance, which is in contrast to Ritter (1991) who finds a highly significant and 

positive relationship between firm age and long-term IPO performance. 

  



26 

 

4. Data Description 

This chapter describes the data collection process and gives an overview of the Scandinavian IPO 

sample. For all studies like this, the outcome of the investigation will be dependent on the quality of 

data. Hence, the purpose of this chapter is to describe the collection of data and the assumptions 

and methods used in regards to the research period, and the sample selection. The chapter further 

aims at making clear delimitations in terms of data availability. Next, the sample will be presented 

through selected cross-sectional summary statistics to get an overview of the Scandinavian IPOs in 

the period from 2004 to 2014.  

4.1 Sample of Scandinavian IPOs 

In order to investigate the long-term performance of IPOs, we define an IPO as the event when 

shares of a company have started trading on a public stock exchange for the very first time. This 

means, that if a company has been listed or traded previously on another public exchange, the listing 

is not classified as an IPO but as a secondary listing, and is thus excluded from our sample. The 

definition is in alignment with the scope of the paper, as we want to investigate how companies that 

have not been traded or previously priced in the market, perform in a period up to three years after 

the IPO.  

The study includes firms listed on the three primary Scandinavian stock exchanges; Copenhagen 

Stock Exchange, Stockholm Stock Exchange and Oslo Stock Exchange. Offerings on small cap stock 

exchanges like First North, Oslo Axcess, Nordic Growth Market and Aktietorget are therefore 

excluded from the sample. The decision to exclude these secondary stock exchanges has to do with 

better data access on companies listed on primary exchanges as stricter information requirements 

are imposed. Furthermore, the higher degree of liquidity on these exchanges gives a more accurate 

picture of the IPO performance. Another requirement is data availability, however, only in terms of 

issue prices and first-day market caps, as this information is necessary to calculate both equally 

weighted performance measures as well as value weighted performance measures. 

Banks, equity investment companies, pure real estate funds, and private equity funds are excluded 

from the sample in line with previous research (Dimovski & Brooks, 2004; Ahmad-Zaluki et al., 

2007; Ritter, 1991). The reason is that data from such firms are not comparable with those of non-

financial companies and that these firms typically have different statutory requirements for the 

preparation of their annual reports. Private equity funds are furthermore difficult to classify in terms 

of industry as they have diverse portfolios and will, in many cases, include investments in real estate 

funds. 
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4.1.1 Time Period and Criteria 

The study examines a sample of IPOs made in Denmark, Sweden and Norway during the ten-year 

period from January 1st 2004 to January 1st 2014. To carry out the performance evaluation three- 

years after the IPO, the end date for going public is set to January 1st 2014. As mentioned in the 

literature review, previous studies have used between one and five years of returns to evaluate 

long-term performance. Most studies are using an average period of three years, which will be the 

case in this study as well (Ritter, 1991; Moshirian et al., 2010). The ten-year sample period and the 

inclusion of all Scandinavian countries have been chosen to make sure enough IPOs are included to 

hopefully be able to reach applicable and significant results.  

Companies that have delisted during the three-year period is still included in the sample to minimise 

survivorship bias. In case of early delisting, the remaining months of return are calculated as an 

equally weighted average of the remaining sample IPOs, which is in line with the Ritter (1991) 

approach and other researchers21. The only exception is the company Via Travel Group ASA, which 

is excluded as it delisted just 3 months after the IPO. In total, our sample includes IPOs that meet 

the following criteria: 

1) The company is listed for the first time.  

> Stock exchange changes and secondary listings are excluded.  

2) The company must be listed on one of the primary Scandinavian stock exchanges;  

> Copenhagen Stock Exchange 

> Stockholm Stock Exchange  

> Oslo Stock Exchange. 

3) Information on issue price and market capitalisation are available through Bloomberg. 

4) The company should not be classified as;  

> A bank.  

> An equity investment company. 

> A pure real estate investment fund. 

> A general closed-end fund. 

5) The company is listed within the ten-year sample period between 1/1/2004 and 1/1/2014. 

6) The company is not delisted from the exchange within 6 months of the issue.  

When these selection criteria are fulfilled, the IPO is included in our performance evaluation sample 

of Scandinavian IPOs, and hence, included in the first analysis to answer PQ1.   

                                                           

21 Note that this is the case for cumulative abnormal returns. Working with buy and hold returns this is 

irrelevant as the function goes from t to delist.  
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4.2 Determinant Analysis Sample 

To answer the second part of the problem statement regarding explanatory determinants for IPO 

performance, more detailed IPO data is required to perform multiple regression analyses. The 

information can be divided in to three types; 1) firm specific information, 2) issue specific information 

and 3) market specific information. Additionally, all information is collected at the time of the IPO.  

As many IPOs are +10 years of age we rely on information being available through either Bloomberg, 

S&P Capital IQ, Zephyr or prospectuses available online, which naturally puts limitations to current 

data availability. Essentially, this leaves two opportunities; 1) To exclude all IPOs that have some sort 

of data limitation in the performance evaluation and the explanatory determinant analysis or; 2) 

perform the performance evaluation using one sample and the explanatory determinant analysis 

using another slightly smaller sample. Previous studies have generally excluded all IPOs with only 

small parts of missing data, however, this most likely creates an upward bias in the performance 

evaluation. The reason is, that determinants are harder to extract for smaller and bad performing 

firms and excluding these will put additional focus on already well performing firms22. Therefore, as 

both the market weight and the share price development are available through Bloomberg, we split 

the sample in two parts depending on the analysis of interest.  

In total, our sample for the performance evaluation comprises of 153 IPOs, and the sample for the 

determinant analysis comprises of 130 IPOs (as 23 IPOs suffered from previously mentioned data 

limitations when extracting determinants).    

4.3 The Data Collection Process  

To identify the IPO sample, a detailed search procedure was carried out using the financial database 

Zephyr. Zephyr is acknowledged as one the most comprehensive databases in terms of available 

deal information for corporate finance research purposes. The applied searching criteria includes 

conditions described in section 4.1.1 and most importantly, that the deal is classified as an IPO in 

accordance with the section 2.1 definition.  

After extracting an initial list of sample IPOs, each individual IPO was manually cross-checked with 

information from Bloomberg, Datastream, S&P Capital IQ, NASDAQ and the Oslo Stock Exchange in 

order secure maximum data accuracy. This extensive procedure was repeated for a total sample of 

189 IPOs extracted from Zephyr to make sure that no companies had been previously listed and that 

all issue data was available for the performance evaluation. Having been through this process banks, 

pure real estate investment funds, as well as closed-end funds were manually excluded with respect 

                                                           

22 The result of the performance evaluation when excluding the 23 data-limited firms are, in line with our 

expectations, creating a positive bias, however, results are very similar.   



29 

 

to the business descriptions on Zephyr and Bloomberg. In the end, the sample for answering PQ1 

comprises of 153 companies.  

Daily stock prices, market capitalisations and index prices were obtained from Bloomberg. To obtain 

accurate return characteristics, daily prices were downloaded in home currency from which daily 

returns were calculated23. However, a potential problem arises when calculating the value-weighted 

performance measures for CAR and BHAR, which previous studies have failed to address. When 

performing a cross-border analysis on IPO performance, a value-weighted approach becomes 

misleading if no currency adjustments are made. As an example, a company having a market cap of 

DKK 10 bn. should be weighted more relatively to a company having a market cap of SEK 10 bn. 

(according to current and historical exchange rates). To avoid potential biases arising from these 

exchange rate differences, we argue that market capitalisation should be collected using a currency 

that neither one of the Scandinavian currencies are pegged against. Hence, all market caps are 

extracted in US Dollars from Bloomberg, that uses “at the time” exchange rates for conversion. 

Lastly, all prices are adjusted for stock splits and dividends.  

Determinants were collected in a prioritised order as follows: Zephyr, S&P Capital IQ, Bloomberg, 

Thompson ONE banker and IPO prospectuses24. As previously noted, 23 IPO firms had missing 

information in terms of explanatory determinant variables, and are not included in the determinant 

analysis. This creates a sample of 130 IPOs for answering PQ2. The sample iteration process is 

illustrated in figure 4 (see appendix 10.1 for a full sample list).        

 

 

                                                           

23 Daily prices were downloaded in the home currency to avoid bias from currency fluctuations.  
24 All financial databases are regarded as highly trustworthy and represents the very best of available 

information on IPO deals.  

Figure 4 – Data Iteration Process 
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4.4 Sample Overview 

This section provides an overview of the sample composition. Main focus is on describing the full 

IPO performance evaluation sample in terms of country, issue size, issue year and the industry25. 

The determinant sample will be described in terms of firm specific, issue specific and market specific 

characteristics at the time of the IPO in chapter 5.  

 

 

 

It is clear from figure 5  that Norwegian IPOs dominate the sample with 84 of the total 153 IPOs. 

Swedish IPOs also have great weight with 52 IPOs, while Denmark are represented by just 20 IPOs. 

Clearly, the Norwegian and Swedish IPOs predominates, however, this comes as no surprise due to 

their tradition for more and earlier listings (Jyllands-Posten Finans, 2015; Børsen, 2017). However, 

looking at the average size of IPOs, we see that Danish IPOs are, on average, almost twice the size 

of Norwegian and Swedish IPOs. As illustrated in the right-hand side of figure 5, Danish IPOs 

accounts for 22.1% of total offer proceeds with Swedish IPOs accounting for 22.6% and Norwegian 

                                                           

25 The industry group is based on classifications from the Zephyr database and we note that these should be 

treated as generalised. Further, we describe the sample with respect to these splits as they will be analysed 

later in our cross-sectional analysis.  

Figure 5 – Number of IPOs (left) & Share of Total EUR Offer Proceeds (right):  

13%

32%55%

22%

23%

55%

Copenhagen Stockholm Oslo 

Source: Own setup and analysis results.  
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IPOs accounting for 55.3%. Therefore, in terms of total offer proceeds, the Danish and Swedish IPO 

market are almost identical despite more IPOs in Sweden.     

Another element to take into consideration working with IPO performance is the sample distribution 

with respect to IPO year. This distribution becomes especially important due to hot market issues 

and the window of opportunity hypothesis described in chapter 3. This is illustrated in figure 6. 
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As can be seen from figure 6 there is a clustering pattern, primarily due to the sample including the 

global financial crisis. IPOs are clustering in pre-crisis years in which markets were performing well 

and shares were valued high. More specifically, IPOs issued in 2005 and 2006 represents almost 

50% of the sample, implying that long-run performance will be measured primarily by IPOs issued 

in “hot” periods.  

In 2010, the first year following the global financial crisis, the number of IPOs increased from one 

to 13. Even more interesting, the total offer proceeds were remarkably high (see the grey bullets) 

compared to previous years (also including pre-crisis years), meaning that 2010 represents 30% of 

Figure 6 – Sample Distribution by Year (left) & STOXX Nordic TMI Development (right):  

Source: Own setup and analysis results.  

Note: Bullets = Percentage of Total Offer Proceeds. 
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the total offer proceeds in the sample. The large share of total proceeds in 2010 is, most likely, 

caused by big companies delaying IPOs until the worst part of financial crisis is behind and investor 

optimism reaches a greater level – implying higher equity valuations. Figure 6 further includes an 

orange graph representing the development of the STOXX Nordic Total Market index (SNTM) during 

the sample period. Looking at this as a proxy for market development there seems to be a significant 

correlation between the number of IPOs and the development of the market in Scandinavia. This 

illustrates the importance of investigating IPO market timing as firms can time IPOs in accordance 

with the market conditions.   
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Figure 7 illustrates the zephyr-categorised industry distribution. In number of IPOs, the sample are 

relatively equally distributed as no industries seems to be over- or underrepresented. In contrast, 

the distribution in terms of total offer proceeds are less evenly distributed with the Machinery and 

Equipment sector dominating the sample with 20% of total offer proceeds. Information Technology, 

Construction and Pharma & Life Science all accounts for a small part of the sample.  

Figure 7 – Sample Distribution by Industry  

Source: Own setup and analysis results. Note: Bullets = Percentage of Total Offer Proceeds  
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5. Methodology and Hypotheses Development  

This chapter describes the methodology applied in the performance evaluation and determinant 

analysis. In the first part, the methodology used to evaluate long-run performance on an aggregated 

basis is presented. Here, special focus is on the benchmarks used to identify abnormalities, as this 

discussion is specifically crucial and has great impact on our findings and later conclusions. In the 

second part of the chapter, the methodology used to identify explanatory determinants for long-term 

performance is presented. Here, a section is included containing thorough theoretical and empirical 

argumentation for each identified variable. This section further includes hypotheses development 

concerning the expected relationship to IPO performance. Having identified all explanatory variables, 

we argue for the OLS regression methodology and briefly discuss assumptions behind the statistical 

models.     

5.1 Methodology of Long-Term Performance Evaluation 

In the literature, market performance is primarily measured in terms of stock returns. Researchers 

have only to a relatively limited extend used alternative accounting-based measures of operating 

performance to measure long-term IPO performance (Ritter, 1991; Brav et al., 2000). Thus, most 

researchers will argue that stock returns provide stronger basis for evaluating firms due to its 

forward-looking nature incorporating future expectations of investors, as opposed to accounting 

figures that uses historical information. For this reason, and in line with past research, this study 

will evaluate performance based on stock returns and will delimit itself from the use of accounting 

figures. 

As argued previously, the average time window working with long-run performance of IPOs is three 

years after the listing. Following the convention, we define one year as 252 business days and one 

month as 21 days of successive trading.  

 

The study aims to evaluate long-term IPO performance and the initial stock returns as a result of 

the underpricing phenomenon have to be eliminated. To do so, the first two trading days after listing 

are excluded from the calculations implying that the first observation will be the percentage change 

from the second trading day to the third trading day. Different conventions are used in terms of 

defining the initial return period. Ritter (1991) defines the initial period as the first trading day and 

Kooli and Suret (2004) defines the initial return period as 5 days. Most researchers, however, adjust 

Year(s) Months Trading Days

1 12 252

2 24 504

3 36 756
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for underpricing by excluding the first trading day. In accordance with more recent literature, we 

exclude the first three observations to eliminate potential biases from the second trading day. This 

adjustment implies that the first month of trading consists of 19 trading days, whereas all subsequent 

months consists of 21 trading days. Next, monthly returns are calculated from daily observations in 

line with the event-time methodology applied in previous studies (Ritter, 1991).  

5.2 Choosing the Event Time Approach 

As stated in chapter 3, two main approaches for long-term performance measurement are identified 

in the literature; The event-time approach26 and the calendar-time approach27. However, for several 

reasons, the most common approach is the event-time methodology (Ritter, 1991; Schultz, 2003; 

Ritter & Loughran, 2000; Goergen et al, 2007).  

Firstly, Ritter and Loughran (2000) argues that the calendar-time approach, most often the Fama-

French three-factor model or the CAPM, tends to underestimate abnormal returns when the event 

studied is defined as a manager choice variable28. They further found that testing returns post to an 

event with empirically based asset pricing models have no power in testing market efficiency but is 

limited to testing whether a given return pattern is independent of previously documented patterns 

in returns (Ritter and Loughran, 2000). Secondly, Lyon, Barber and Tsai (1999) found that the 

calendar-time approach is miss-specified in random samples, and that the approach does not 

measure investor experience as well as the event-time approach (Lyon and Barber, 1997). Thirdly, 

as pointed out in Section 3.2.3.2, firms are, to a large extend, only willing to go public in bull markets 

with higher prices on equity and IPO clustering may therefore occur. This clustering is especially 

present in our sample as the global financial crisis significantly reduces the number of new issues 

(figure 6). Since the effect of clustering in bull markets is arguably “natural”, and not a sign of low 

market efficiency, the event time study seems more appropriate to the calendar-time approach as it 

disregards this phenomenon of clustering IPOs (Schultz, 2003). The event-time study allows for 

studying the individual event in separation and thus enable patterns from natural causes. Based on 

the above arguments, and event-time studies being the preferred approach in the literature on long-

term IPO performance, our study utilises the event-time methodology.   

                                                           

26
 For further details about the event-time approach, we refer to descriptions in section 5.3 and 5.4. 

27 The calendar-time approach involves time-series regressions. This means that performance measures, 

opposite to the event-time approach, are calculated based on calendar period (Most often utilising either the 

Fama-French three-factor model or the CAPM model).    
28 An IPO is defined as a manager choice variable as the firm management is free to choose when and where 

to go public.    
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5.3 Choosing Benchmark Group 

One of the most critical elements in IPO performance evaluation is to choose the best benchmark 

group. This group should, as far as possible, reflect a representative return, which can be used for 

adjusting IPO returns to achieve the individual stock’s abnormal return (Ritter and Loughan, 2000). 

However, as stated by Ritter in his 1991 article; “it is not at all clear what constitutes as the most 

appropriate benchmark when using the event-time methodology”. From the literature review in chapter 

3, we have identified the most commonly used benchmark types to calculate abnormal returns: 

    1)   A market index based reference portfolio. 

    2)   A control group of matching companies – in terms of size and/or industry. 

    3)   A single firm matching approach – in terms of size, industry or ratios. 

    4)   A control group of matching companies – in terms of alpha and beta for risk adjustment. 

Researchers agree that the performance of IPO firms is highly sensitive to the benchmark applied, 

which makes the choices in this section essential for the outcome of the study (Brav et al., 2000). 

This study makes use of benchmark types 1 and 2 by including a market index-based reference 

portfolio and a control group of matching companies in terms of size29. More detailed argumentation 

about the included and also the excluded benchmark types will be made in the following paragraphs. 

5.3.1 Market Index-Based Benchmark 

Many studies of long-term IPO performance have used a broad index to adjust returns, which also 

makes it relevant to consider for this study. However, different from this study the previous literature 

often focus on an individual market (e.g. the US or the Chinese market) which, in many situations, 

makes the choice of benchmark group “relatively” easy (under the market index-based benchmark 

category only). An example is Cai et al. (2007), in which Chinese IPOs on the Shanghai Stock 

Exchange are studied by applying a weighted A-Share index of 636 shares as benchmark group. 

This is a classic example of the benchmark group used, and similar approaches have been applied 

by, among others, Neneh and Smith (2014) in their South African IPO study. Essentially, researchers 

argue that a broad index containing a large number of stocks should be applied to broadest represent 

market performance.   

Different from the existing literature this study includes IPOs from the three Scandinavian countries, 

which implies that neither of the broad indexes from the individual countries represent the total 

Scandinavian market performance. We initially applied the most traded stocks on each individual 

stock exchange, due to easy access to historical data, however, benchmarking the sample against 

                                                           

29 More specifically, the benchmark type 1 divided into three size categories. This will be further explained later 

in the section.  
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an index including large cap companies only will lead to biases from benchmarking against well-

established value-stocks only (Alvarez and Gonzales, 2005). A broad index for the Scandinavian 

market is therefore needed. 

The STOXX Nordic Total Market Index (SNTM) is therefore utilised, which is a regional subset of 

the STOXX Europe 600 index. In total, the index represents roughly 95% of the free float market 

capitalisation and embodies the performance of both small, mid, and large capitalisation companies 

from Denmark, Norway, Sweden and Finland30. The index is furthermore value-weighted, adjusted 

for dividends, and has a variable number of firms (currently 264), which in total corresponds to the 

demanded properties of a benchmark index. By using a value-weighted index, large companies are 

weighted more to capture the effect of a much larger shareholder base, and hence, it should reflect 

a more general market development. One could argue that the use of a value-weighted index 

overweighs large companies and gives a distorted view of the market. However, as we will argue 

for in section 5.4, we generally intent to put more attention towards value-weighted performance 

numbers, which further confirms the relevance of the SNTM Index. 

Despite many advantages of the SNTM Index it is essential to critically evaluate its weaknesses. A 

major SNTM index flaw is its inclusion of sample IPOs, which leads to benchmark contamination as 

the index has not been adjusted to exclude companies from this sample (Ritter & Loughran, 2000). 

Companies included in the index are, among others, Pandora, Gjensidige Forsikring and Tryg. The 

inclusion of such companies creates biases as we experience higher explanatory power from more 

correlation between the SNTM index and the sample companies included in the index. Further, the 

inclusion implies that IPO companies could be adjusted for its own return. It has not been possible 

to extract an adjusted index implying that personal adjustments would have to be made. This would 

require us to construct our own adjusted index, which most likely would result in other biases and 

potential mistakes when constructing the index. Therefore, our results will be sensitive to benchmark 

contamination, which should be taken into consideration when evaluating results.  

Another issue by utilising the SNTM index is that no direct risk adjustments are included in the 

calculations. Therefore, for the study to give correct estimates, we need an average systematic risk 

of the IPO firms to be close to the beta of the SNTM index (equal to one). Several researchers have 

pointed out that the beta of an IPO firm is likely to be greater than one, and that the beta often mean-

revert towards one over time (Ritter 1992, Chan & Lakonishok, 1990 and Clarkson & Thompson, 

1990). The three sited papers all states that the differences in beta levels between IPO firms and 

the benchmark index are too small to have significant effects on the conclusions. To perform slight 

                                                           

30 We are well aware that small biases will occur as Finland is included in the index and not in our sample. The 

only alternative index is the NASDAQ OMX All-Share index, which excludes all Norwegian IPOs. Therefore, the 

SNTM index is the best alternative for this specific study.  
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risk adjustments, this thesis will refer to the upcoming section, in which the inclusion of other control 

indexes will be discussed.  

5.3.2 Control Group of Matching Companies in Terms of Size 

As we are aware of the importance and the sensitivity of benchmarks, an inclusion of the SNTM 

index only would lead to equally sensitive results. Therefore, three additional benchmark groups is 

included to further benchmark our sample against company size. More specifically, we have included 

three different versions of the SNTM index in which the shares are classified as either small, mid or 

large capitalisation shares. These indexes are based on percentiles of the total market capitalisation 

and counts 177 small cap shares, 53 mid-cap shares and 33 large-cap shares (Datasteam, 2017). 

The reason for including the above indexes is with respect to Ritter (1991), in which he concludes 

that two variables are sufficient in order to match the characteristics and risks of the sample IPOs 

– variables for firm size and firm industry. In this study, special attention is put on the size variable, 

as it has not been possible to find relevant stock indexes with a split on both industry and size 

simultaneously. We are aware that industry indexes do exist, however, the size variable is assessed 

more important in terms of matching IPO-firm characteristics. The alternative would be to build new 

indexes containing a limited number of stocks matched on both size and industry, however, this 

option is assessed too uncertain as large biases, in term of stock picking and weighting schemes 

would arise from the index design. Finally, the method is in alignment with several other papers, 

such as Schuster’s (2003) study of European market IPOs, in which IPOs are benchmarked against 

a value-weighted small, mid and large cap index.  

To classify the sample into groups of small, mid and large capitalisation stocks, the criteria on the 

Nordic stock exchanges are used. NASDAQ Nordic defines small cap firms as those with a market 

cap of less than EUR 150m, mid cap firms as those with a cap between EUR 150m and EUR 1000m 

and large cap firms as those with more than EUR 1000m in market cap (Nasdaq OMX Nordic, 2017). 

5.3.3 Other Potential Benchmarks 

Some might argue that several other benchmark types, including the above-mentioned types 3 and 

4, would be equally relevant for evaluating IPO performance, and we do not deny the relevance of 

applying other and more measures. Especially a one-company matched-firm approach has been 

applied in many US performance studies (Ritter, 1991)31. However, for this specific analysis, this 

matched-firm approach is not an ideal option as repeated use of the same matching company would 

                                                           

31 The matched-firm approach here is different from the benchmark types mentioned earlier in the section. The 

approach here is a direct matched-firm approach where each IPO is assigned one comparable stock to measure 

the abnormal return.   
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bias results. This would unavoidably happen as less firms are listed on the three Nordic exchanges 

relatively to the many firms listed in the United States, which makes it much more difficult to match 

with a single company having enough similarity (Cai et al., 2007). In addition, this approach is not 

free from uncertainty as performance is assessed relatively to one stock and large price fluctuations 

are likely to occur due to firm specific developments. 

As touched upon in previous sections, we proceed with only index based benchmarks and do not 

carry out any direct risk adjustments as would be the case applying benchmark type 4. Due to the 

nature of IPOs having been on the market for a short period, limited market data makes it impossible 

to make accurate beta adjustments at the time of the IPO. If beta adjustments should be made it 

would require us to find the beta of the individual stock with respect to the SNTM index, and a time-

series regression analysis would have to be performed. Therefore, the study would move away from 

the event-time approach and towards a calendar-time approach, which is not the priority of the 

study. Further, researchers have noted that test statistics of abnormal returns, when adjusting for 

risk as in the calendar-time approach, are more likely to be under-stated rather than over-stated 

(Schuster, 2003). For more information, we refer to studies by (Goergen et al. 2007) in which a 

calendar-time approach has been applied to study risk-adjusted abnormal returns for IPOs.  

5.4 Performance Measures and Weighted Scheme 

As described in the literature review, the event-time methodology presents three basic measures 

to evaluate long-term performance; CAR, BHAR and WR. Findings by Lyon and Barber (1997), and 

Lyon, Barber and Tsai (1999), shows that no single performance measure is dominant and that 

researchers most often use a variety of long-run measures. In this thesis, we calculate the long-run 

performance using both equally weighted and value weighted measures for three years after listing. 

Ritter and Loughran (2000) argues that the choice of weighting scheme can influence both the 

abnormal return and its associated t-statistic depending on the characteristics of the IPO. Brav et 

al. (2000) argues that the choice of scheme depends on the specific hypothesis, as a hypothesis 

about differences in performance between small and large issuing firms calls for an equally weighted 

scheme due to power considerations. According to Fama (1998), value weighting schemes are more 

appropriate when evaluating a hypothesis about the average change of investor wealth subsequent 

to an IPO.  

With respect to the above arguments we apply both equally and value weighted schemes. However, 

for this specific sample, some major drawbacks are present when applying the equally weighted 

scheme. As stated previously, the IPO return distribution, especially when using the BHAR measure, 

is positively skewed. When this is the case extreme IPO events will occur, which is the situation for 

this sample as well. Furthermore, as the sample only comprises of 153 IPOs these extreme returns 



39 

 

heavily impact the equally weighted performance measure and, as a result, the returns become very 

volatile. This has been illustrated in figure 8. The blue line illustrates equally weighted performance 

returns (BHAR) including all IPOs. As can be seen, the measure increases around month 16 due to 

a +700% increase in a Norwegian technology share (Gaming Innovation Group). As this is expected 

due to positive skewness it would be misleading to just exclude the variable (an exclusion will result 

in performance illustrated by the grey line in figure 8). However, the value-weighted schemes 

automatically adjust for this as the extreme performance results tends to be from small growth 

companies. Focusing on figure 8, the orange line includes both the value-weighted performance 

results including GIG and excluding GIG32. More specifically, the two lines are almost identical as 

GIG has a market cap of just EUR 2m at the third trading day, and thus, it basically has no effect on 

performance when analysing from a value-weighted perspective33.   

 

 

 

                                                           

32
 Due to small differences the graphs are plotted “on” each other.   

33 If removing a very large IPO this will of course impact the value weighted graphs. However, and as 

described, these large firms do often not have as extreme events as small firms and we will most likely not 

experience such problems.  
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Figure 8 – BHAR returns (supporting arguments for VW-schemes) 

Source: Own setup and analysis results.  

Note: Blue line = Equally Weighted BHAR, Orange line = Value Weighted BHAR and Value Weighted Buy and Hold Return Excluding 

Gaming Innovation Group (Two lines, however, they are almost identical), Grey line = Equally Weighted BHAR excluding Gaming 

Innovation Group NO. Y-Axis = BHAR (%), X-Axis = Months of trading. This illustration will not be further commented as this will be 

done in the analysis (chapter 6).  
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Value-weighted returns are calculated in line with the approach used by Ritter (1991) by observing 

market capitalisation at the event-time (in this sample being the end of the second trading day). The 

only drawback of applying market capitalisations is that these are based on future expectations and 

can, in some cases, be a misleading measure of the current size of the company34. 

The next section will present the performance measures applied in event-time studies of IPOs and 

go into detail about their mechanics and accompanying test-statistic computations. Due to the WR 

and BHAR being essentially the same measures, we refrain from presenting WR. Further, the section 

will discuss pros and cons for the two applied measures and why they have been included.  

5.4.1 CAR – Cumulative Abnormal Returns   

Cumulative Abnormal Returns (CAR) are defined as the sum of the average benchmark adjusted 

returns. Fama (1998) argues that CAR has some advantages over other performance measures for 

evaluating long-term performance, as the monthly average of sample returns significantly reduce 

skewness problems produced by compounding monthly returns, which is the case with BHARs. He 

also argues that the CAR t-statistic is easier to understand and impose fewer statistical problems.  

To compute the CAR measure, we first need to calculate the benchmark-adjusted abnormal return 

(AR) for firm i in event month t. This is calculated as the difference between the monthly IPO return 

and the monthly return of the benchmark: 

 ���� = ��� − ��� (1) 

 

Where ��� is the return of IPO firm i at event month t, and ���	is the return of the benchmark at 
event month t. From here, the average benchmark-adjusted return, on a sample of n stocks for event 

month t, is calculated using an equally-weighted scheme and a value-weighted scheme:   

 ���
�� = 1
����,�

�

���
 

 

 

(2) 

 ������ = ����,���,��
�

���
 

 

 

(3) 

 

                                                           

34 An alternative measure would be total firm assets. This will be applied for answering PQ2 due to missing 

observations for the PQ1 sample.  
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Here, ��,�� represents the weight of IPO company i in period 0 and is calculated as; 

   

 ��,�� = ���∑��� 
(4) 

 

Where ��� is the market capitalisation at the beginning of the period (the 3rd trading day).  
Finally, the cumulative benchmark-adjusted performance from event month q to event month s is 

calculated as follows:  

 ����,� = �����
�

���
 

 

(5) 

 

Similar to the approach by Ritter (1991), an IPO delisting prior to the 36th month is included with an 

equally weighted average return of the remaining IPO companies – for each remaining month. This 

implies that investors liquidate their portfolio by the end of each month and then reinvest using the 

same weights as in period 0. CAR is thus calculated from event month 1 to event month 36 using 

monthly rebalancing with the proceeds from a delisted company distributed across the surviving 

companies. When CAR is positive (negative) it indicates IPO overperformance (underperformance) 

relatively to the benchmark.  

5.4.1.1 T-statistics of CAR   

The statistical significance of AAR is calculated using the normal t-statistic (Ritter, 1991). 

 �	�������� 	!���" = ���� ∗ $�
�%�  

 

(6) 

Where � is the number of firms trading at month t, and �%� is the cross-sectional standard deviation 
of the sample for month t. This calculation has been performed, however, will not be illustrated in 

the analysis, as it only measures whether the specific event month is significant. This is not the 

purpose of the study, however, we refer to appendix 10.2 for AAR statistical results. In this thesis, 

we are interested in testing the statistical significance for CAR, which is done for all event-months 

as well, however, in contrast to AAR, at an accumulated basis. To calculate the statistical significance 

of CAR the following formula is applied:  

 �	�������� 	!���" = ����,� ∗ $�
$� ∗ &�� + 2 ∗ !� − 1" ∗  )&	 

 

 

(7) 
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Where � is the number of observations in month t, &�� is the average (over 36 months) cross-
sectional variance, and  )& is the first-order autocovariance of the AARt series. The formula is a 
standard statistics formula for the standard error when there is an autocorrelation series. When the 

covariance is zero, the formula collapses to the standard t-statistic testing the mean when the 

sample size is small (Stock and Watson, 2012): 

 � = *+ − ,-,�
.�/0

 
 

(8) 

 

The *+ − ,-,� is similar to testing CAR = 0 making the equation look like: 

 

�	 = ����,� ∗ $�
.�/0

 

 

(9) 

As CAR is calculated on a t month basis, the variance of the monthly ARt would need to be multiplied 

with t, and the cov with (t-1).         

 �/0 = � ∗ 1/0 + 2 ∗ !� − 1" ∗ �)&234,23456 (10) 

 

Despite CAR being the cleanest statistical measure working with long-term IPO performance issues 

do occur. However, Fama (1998) argues that as CAR is linear in the measurement horizon, problems 

are smaller relatively to BHAR. Therefore, no adjustments with respect to the t-statistics are needed 

here. 

5.4.2 BHAR – Buy-and-Hold Abnormal Returns 

Buy-and-Hold Abnormal Returns (BHAR) are the difference between the return of purchasing and 

holding the IPO until the earlier of 1) its three-year listing anniversary or 2) its delisting, subtracted 

the buy-and-hold return of the applied benchmark for the exact same period. The argument in favour 

of using BHAR measures relatively to CAR is that no monthly rebalancing is assumed, which made 

the CAR measure biased in the long-term (Lyon and Barber, 1997). Further, it is argued that the 

magnitude of CARs does not relate probably to an investor holding the security for the entire post-

event period studied. This is well reflected through the BHAR measure that explicitly measures the 

long-term investor experience (Fama, 1998).  
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The buy-and-hold returns are calculated as the product of the monthly returns over the 36-month 

period (Lyon and Barber, 1997): 

 78���,� = 9[1 + ��,�
�

���
] −9[1 + <!��,�"

�

���
] 

 

(11) 

Where ��,� is the monthly return on stock i in event month t, and <!��,�" is the expected monthly 
return on the applied benchmark for the same period.      

Again, the average BHAR for the full sample will be calculated using an equally weighted approach 

and a value-weighted approach: 

 78��
�============ = 1
� 78���,�

�
���  (12) 

 

 78����============ = � 78���,� ∗ ��,�
�
���  (13) 

 

��,� represents the weight for the IPO company i in period t and is calculated as ��,� = >�?∑>�? 

The interpretation of BHAR is the same as for CAR; Positive BHAR indicates overperformance and 

a negative BHAR indicates underperformance.  

5.4.2.1 Bootstrapped t-statistics of BHAR  

In regards to testing the statistical significance of the BHAR, Lyon and Barber (1997) documented 

that long-horizon BHARs are positively skewed, which results in conventional test statistics being 

miss-specified. They mention three primary reasons for this positive skewness and misspecification 

of test statistics; 1) New listing bias or survivorship bias, which arises because the reference market 

index typically includes new firms that starts trading subsequent to the event month, 2) Rebalancing 

bias, which arises as compounded returns of the benchmark index are calculated assuming monthly 

rebalancing, while returns of event-sample firms are compounded without monthly rebalancing, and 

3) Skewness bias, which arises because long-run abnormal returns are positively skewed, which is 

an even greater problem for buy-and-hold returns due to compounding. Table 3 presents our sample 

BHAR descriptive statistics. Note that we, in line with Lyon and Barber (1997), have a positive 

skewness coefficient for both the index and cap-adjusted index respectively. 
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Mean Mean Mean Mean MedianMedianMedianMedian SESESESE StdStdStdStd KurtosisKurtosisKurtosisKurtosis SkewnessSkewnessSkewnessSkewness

Buy and Hold, Index 0.1550 -0.0455 0.0786 0.9449 7.8625 2.3948

Buy and Hold, Adjusted 0.0372 -0.1179 0.0717 0.8863 6.7406 2.0541  

Source: Own setup and analysis results.  

Note: All buy and hold descriptive statistics are calculated from the three-year returns. Thus, major differences can occur 

if performing the same analysis for year 1 and 2. However, as the purpose of the thesis is to focus Y3 results, only these 

have been included in the table.  

Lyon and Barber further documents that this positive skewness in BHARs leads to negatively biased 

t-statistics. This negative bias in t-statistics effectively means that the risk of making a type I error 

increases (falsely rejecting a null hypothesis). To eliminate the bias, we follow the approach of Lyon, 

Barber and Tsai (1999) and calculates bootstrapped skewness-adjusted t-statistics35 – the equation 

is as follows:            

 �	�������� 	!78��"�,@ = √	BC + 1
3EFC0 + 1

6 EFH 
 

 

(14) 

Where:  

 C = 78��========
1!78��I" 

 

 

(15) 

And: 

 EF = ∑ !78���� −���� 78��========"J	
 ∗ 1!78��"J	  

 

(16) 

Here EF is an estimate of the skewness coefficient and √C is the conventional t-statistic from 
standard textbooks like Stock and Watson (2012). 78��======== is the sample BHAR mean and 1!78��I" 
is the cross sectional standard deviation of BHARs, while n is the number of firms in the sample.  

Conventional critical values from normally distributed t-statistics are therefore not appropriate for 

this skewness-adjusted t-statistic. Lyon, Barber and Tsai (1999) argue for deriving adjusted upper 

and lower critical values by applying a bootstrapping methodology, which yields well-specified test 

statistics. To bootstrap the skewed distribution, and find the associated critical values, we follow the 

suggested procedure by Lyon, Barber and Tsai (1999) by drawing 10,000 bootstrapped resamples 

                                                           

35 We use this conventional t-statistic for comparison 

Table 3 – Buy and Hold Descriptive Statistics 
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from the original sample of size K = �
L. In each of the 10,000 bootstrapped samples, we calculate 

the statistic36: 

 �K	�,@ = $K 	BCK + 1
3EKMCK0 + 1

6K EKMH  

(17) 

  Where:   

 CK = 78��========K
1K!78��I" 

 

 

(18) 

And: 

 EFK = ∑ !78����K −���� 78��K=========="J	
K ∗ 1K!78��"J	  

 

(19) 

From here, we calculate the two critical values (x*) for the skewness adjusted t-statistic required 

to reject the null hypothesis that the mean long-run BHAR is zero at the significance level, by solving 

the following equation:  

 PrP�K	�,@ ≤ RSTUVW∗ X = PrP�K	�,@ ≥ RZ∗ X = [
2 (20) 

We solved the above equation (20) for both the upper and lower levels for a significance level of 

10%, 5% and 1% respectively. In total, we observed the following distribution, which will be applied 

when analysing significance of the BHAR measures in chapter 6:  

 

Critical Values - Bootstrapped

Significance level Lower Upper

1% -2.51 2.65

5% -1.76 2.16

10% -1.31 1.88
 

 

Referring to table 4 we confirm that all critical values have been “shifted” to the right, which was 

expected because of the positive skewness. This implies that a higher observed t-statistics are 

                                                           

36 To test the bootstrapped critical values, we also applied an alternative approach by drawing 1,000 

bootstrapped resamples 10 times. Then we observed the average critical values of these 10*1,000 

simulations, which led to similar results.  

Table 4 – Bootstrapped Critical Values 

Source: Own setup and analysis results.  

Note: The bootstrap applied is for the cap-adjusted index with a skewness coefficient of 2.05.  
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needed to reach significant results, and thus, the probability of making type 1 errors is reduced. In 

addition, it is interesting to consider the specific values. As we only observed a skewness coefficient 

of 2.05 we did not expect the distribution to shift heavily to the right and, as can be seen from table 

4, this is not the case. This further supports the theory presented in section 1.3 about wrongfully 

including bootstrapped critical values from the Lyon, Barber and Tsai (1999) study. These critical 

values shift more heavily to the right due to a higher skewness factor, and thus, we would potentially 

never be able to find something close to significant if applying such values.    

5.5 Long-Term Performance Determinants 

To identify determinants for the derived performance results, we run multiple regression models. In 

the regression analysis, the three-year value-weighted BHAR are used as the dependent variable. 

This is in line with the existing literature. Besides the already mentioned advantages of using the 

BHAR measure, it enables us to run regressions on a firm level whereas the CAR measure does not 

make sense to apply on a single firm level. The section is structured as follows: First, explanatory 

variables are identified and discussed. Attention is on thoroughly describing how these specific 

variables are identified from the theories and the literature included in chapter 3, as well as 

developing hypotheses from the theoretically expected relationships. Next, the section describes the 

applied model building approach briefly by stating the most important statistical assumptions for the 

applied OLS methodology.         

5.5.1 Identification and Measurement of Variables for Regression  

The explanatory variables have been identified and categorised under three groups; firm-specific 

variables, issue-specific variables and market-specific variables. An overview is provided in table 

537.  

 

 

 

 

                                                           

37 We note that the derived hypotheses should not be interpreted statistically in chapter 5. More specifically, 

the hypotheses are based on what is expected from the empirical literature. We are aware that this 

hypothesis will change when testing in a statistical perspective in chapter 6. Here, we test whether e.g. firm 

size has significant explanation power different from zero. If so, we reject. In total, the hypothesis we derive 

will be tested differently in a statistical perspective in the analysis chapter 6.  
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Variable Variable Name Definition Comment

Firm Size LnAssets Natural Log of EUR Post Deal Assets

Firm Age LnAge Natural Log of Firm Age at IPO Date

Leverage Ratio DE Post IPO Debt/Equity Ratio Book Value of Equity

Largest Shareholder LS Largest Shareholder Ownership (%)

Number of Blockholders NBLOCK Number of Shareholders Having +5% Stake

Largest Shareholder Type VCPE 1 if VC or PE Fund = Largest Post-IPO Stake See note 1

Largest Shareholder Type INSIDER 1 if Insider = Largest Post-IPO Stake See note 1

Industry 9 Dummies Control Variable for Industry Class MAC = Baseline

Total Offer Proceeds LnOP Natural Log of EUR Offer Proceeds

Lead Manager LM 1 if having a Lead Manager 0 Otherwise

Scandinavian Underwriter SCAN 1 if having a Scandinavian Underwriter 0 Otherwise

Retained Ownership RETAINED Percentage of Shares Retained by Issuers

Overallotment OA 1 if an Overallotment Option is Exercised 0 Otherwise

First Day Return FDR The return percentage on the first trading day Underpricing

Norwegian IPO OSLO 1 if issued on the Oslo Stock Exchange Copenhagen = Baseline

Swedish IPO STOCKHOLM 1 if issued on Nasdaq OMX Stockholm Copenhagen = Baseline

Hot-Market Issue HOT 1 if issued in 2005, 2006 or 2007 0 Otherwise

Market Volatility MV STD on the SNTM Index 10 Days prior to Issue

Market Sentiment MS SNTM Index Return -10 to 0 days Prior to Issue
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The following sections will discuss the theoretical and empirical arguments for including explanatory 

variables in the multiple regression. As not all desired variables were available through databases 

and prospectuses, the section ends with a discussion of other potential variables relevant to include 

in future studies.      

5.5.1.1 Firm Size 

Most of the empirical literature concludes that the size of the issuing firm can influence the long-

run IPO performance. In line with the uncertainty hypothesis described earlier, larger firm size could 

act as a proxy variable that reflects a high-quality firm. Larger firms are thus associated with less 

uncertainty and should thus have better long-term performance (Ritter, 1991). In contrast, Schuster 

(2003) found, in his European IPO sample, that smaller sized growth companies seem to have better 

Table 5 – Explanatory Variables Overview 

Source: Own setup and analysis results.  

Note: 1) Baseline is traditional investment managers/Corporation. 2) MAC = Machinery and Equipment (Industry 

dummy names can be seen in appendix 10.3.  
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long-term abnormal returns. Firm size can be measured in terms of market capitalisation (Schuster, 

2003; Ritter, 1991) and total assets (Goergen et al (2007). In this study, we use total assets as a 

measure of firm size as it provides a better measure of the current size of the firm in contrast to 

market capitalisation, which is affected by investor expectations in regards to future cash flows. We 

further, in line with Levis (2011) and others, transform the size measure into the natural logarithm 

to interpret changes in percentage, and to reduce the influence of extreme values.  

 

5.5.1.2 Firm Age 

The age of the firm is calculated as; the IPO year minus the founding year. As was the case with 

firm size, this variable relates to the uncertainty hypothesis and is expected to have a positive 

relation to IPO performance. Thus, an old company is associated with less uncertainty. Ritter (1991) 

finds evidence of relatively worse long-run performance for young IPO firms compared to more 

established firms. He interprets this finding as a confirmation of the overoptimism and the fads 

theories described in chapter 3. Schuster (2003), again, finds contradicting relations in his study, 

as evidence of younger firms having larger abnormal returns are presented. A negative relation 

between maturity and long-run performance could be explained by younger firms normally having 

greater growth-potential, especially taking the advantages of easier access to capital post-IPO into 

consideration. Following Levis (2011), and others, an appropriate measure for maturity is the 

logarithm of firm-age. The reason for using a logarithmic measure is to reduce the influence of 

extreme “outliers” in our sample. As an example, TrygVesta was originally established in 1731 

following the Copenhagen-Fire in 1728. 

 

5.5.1.3 Leverage 

The financial leverage measure is included as the first post-IPO reported debt to equity ratio using 

book values of both debt and equity. The variable is included as debt can reduce the agency cost 

discussed in section 3.2.3.1. The argument is that there is a conflict of interest between shareholder 

and management in terms of allocating free cash flows, and that debt can reduce these agency costs 

by creating increased management incentives. More leverage increases the risk of defaulting loans, 

which in a worst-case scenario could result in bankruptcy. This gives the management an incentive 

to run the organisation as efficiently as possible (Jensen, 1986). Another advantage of more leverage 

Hypothesis 1:  

> There is a positive relation between firm size and long-term performance.  

Hypothesis 2:  

> There is a positive relation between firm maturity and long-term performance.  
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is the tax-deductible opportunities from interest-payments. On the other hand, a disadvantage of 

higher financial leverage is the introduction of financial distress costs (Berk and Demarzo, 2011). 

Classical corporate finance theory suggests that capital structure should be decided such, that the 

marginal benefit of leverage exceeds the marginal costs (Berk and Demarzo, 2011). Jensen (1986) 

reports that most firms have a leverage ratio below this optimum, as management do not have an 

incentive to optimise its debt levels because it lowers managerial flexibility. Based on the assumption 

that most firms have leverage ratios below optimum, combined with the agency cost mitigation 

effects, we expect more leverage to improve long-term IPO performance.  

      

5.5.1.4 Ownership Variables 

Another firm-specific variable included is the percentage ownership of the largest shareholder. 

Having a large controlling stockholder will, according to Holderness (2003), result in both shared 

and private benefits of control. Shared benefits arise from the larger incentives and possibilities of 

monitoring management of large owners relatively to small owners. In order words, having a large 

owner can effectively prevent free-rider problems38 (Holderness, 2003). While the shared benefits 

suggest a positive relation between large stockholder ownership and long-term IPO performance, 

the private benefits will have the opposite effect. Private benefits relate to the increased possibility 

of a large owner using its voting power to consume corporate resources and enjoy private benefits. 

Such self-dealing and opportunistic behaviour will make the firm value less well of. Since shared 

benefits and private benefits of a large owners have opposite effects, the total effect of the variable 

will depend on whether one or the other dominates. In an IPO scenario, we will argue that large 

shareholders will be more likely to include previous, now potentially smaller shareholders, in the 

decision making as they have extensive knowledge about the company. Hence, we assume that the 

shared benefit will outweigh the private benefits of a large stockholder, and therefore, we expect 

the variable to be positively related to long-term performance. In addition, we include a variable 

measuring the number of blockholders, defined as shareholders having +5% ownership stake, to 

test for the dynamics of the ownership dispersion. According to Leaven and Levine (2008), a strong 

negative relationship exists between more dispersion of ownership and firm value.  

                                                           

38
 Free-rider problems are the case where many small owners fail to monitor management as the cost of 

monitoring is larger than the benefits. Poor monitoring is likely to result in more severe agency costs.   

Hypothesis 3:  

> There is a positive relation between firm leverage and long-term IPO performance.  
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5.5.1.5 Largest Shareholder Type 

A dummy variable for the largest post-IPO shareholder type is also included. The variable is again 

included to test the agency cost theory. Referring to section 3.2.3.2 the signalling hypothesis states 

that large insider ownership signals high firm quality and, as a result, high firm value since insiders 

are assumed to have superior information about current and future cash flows of the IPO firm. 

Hence, we expect that the largest shareholder being a management insider will positively effect 

long-term IPO performance. Another interesting type of shareholder that could affect long-term IPO 

performance is a controlling ownership stake by private equity (PE) or a venture capital (VC) 

sponsors39. Levis (2011) finds evidence of PE- and VC-backed IPOs outperforming other types of 

IPOs in the long-term due to the special nature and value creating activities of these investor types. 

The theoretical argument for the superior performance of PE- and VC-backed IPOs is, that these 

financial sponsors are likely to create value through higher debt financing and closer monitoring of 

the management (Levis, 2011). The positive effect of higher leverage is described in section 5.5.1.3. 

Further, it can be argued that PE/VC-backed firms, in addition to the governance benefits, provide 

valuable experience and expertise into the decision-making. Finally, Levis (2011) argues that PE/VC-

backed IPOs are more committed to creating shareholder value, because of well-defined investment 

strategies and the strong commitment to improvements during the investment horizon. From the 

above discussion, the largest shareholder being a PE/VC sponsor is expected to improve long-term 

IPO performance. Other shareholder types act as the baseline to avoid a dummy variable trap40.      

 

 

                                                           

39 Since the VC ownership in many ways resemble the PE ownership in the monitoring and the managerial 

aspect, we treat them under one. This is in line with the empirical literature where both types of sponsors are 

expected to have positive influence on long-term IPO performance (Jain and Kini, 1995).     
40 A dummy variable trap occurs when an exhaustive set of dummies are included in the regression, as the 

covariates will suffer from perfect multicollinearity. See section 5.5.3 for more details.   

Hypothesis 4:  

> There is a positive relation between centralised ownership by a single shareholder and long-

term performance.  

Hypothesis 5:  

> There is a positive relation between large inside ownership and long-term performance. 

Hypothesis 6:  

> There is a positive relation between PE/VC backed firms and long-term performance. 
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5.5.1.6 Industry Dummies 

The final firm-specific variable included is an industry dummy controlling for industry differences. 

A key finding from Ritter’s early 1991 work is that the industry of the issuing firm is of importance 

when assessing long-term IPO performance. He explains differences in abnormal returns by the 

existence of industry specific fads in line with elements of Schiller’s (1988) impresario hypothesis 

described in section 3.2.1.3. However, as no theoretical arguments for differences in long-term 

performance between different industries exist, the dummy variables are included only as a control 

variable to prevent omitted variable bias41. The industry classification is based on the Zephyr sector 

classification, and thus, the definition is broad. The Machinery and Equipment industry (MAC) act as 

the baseline industry to avoid a dummy variable trap. 

5.5.1.7 Total Offer Proceeds 

Total offer proceeds from the IPO is calculated as the number of issued IPO shares times the offer 

price. We include the total offer proceeds to test the uncertainty hypothesis in section 3.2.3.3. Large 

total offer proceeds could indicate a more established and less risky firm, and hence, act as a proxy 

for firm quality (Cai et al, 2008). Therefore, a positive relation between the offer proceeds and long-

term IPO performance is expected. Again, we transform the offer proceeds into the natural logarithm 

in order to interpreted changes in percentage, and to reduce the influence of extreme values in our 

sample.   

 

5.5.1.8 Identity of the Main Underwriter  

A unique addition in this study is the two dummy variables in regards to the main IPO underwriter, 

which has not included in previous research. The first variable is a lead manager dummy, reflecting 

whether a single lead manager underwrites the IPO, as opposed to having a joint book building 

process involving several IPO underwriters. We expect that a single lead underwriter will have a 

negative relation to long-term performance due to the impresario hypothesis discussed in section 

3.2.1.3. We argue for this relation as a single underwriter potentially has more interest in self-dealing 

behaviour. Furthermore, using several IPO underwriters could give broader access to investors, 

which should lead to better performance from better initial pricing, and therefore, less likelihood of 

the divergence of opinion effect discussed in section 3.2.1.2. The second variable is a Scandinavian 

lead underwriter dummy, reflecting whether the lead underwriter is from Scandinavia or not. The 

                                                           

41
 Please refer to section 5.5.3 for more details.  

Hypothesis 7:  

> There is a positive relation between total offer proceeds and long-term performance.  
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dummy is included to test behaviour among international investment banks and local Scandinavian 

investment banks, and further draw parallels to international studies – especially in the US.   

 

 

5.5.1.9 Retained Ownership 

The percentage of retained ownership is included as an explanatory variable. As mentioned in the 

description of an IPO process in section 2.2, IPOs will always result in a transition of ownership. 

From the agency cost theory in section 3.2.3.1, these costs arise due to the separation of ownership 

and control. Therefore, IPOs with a large retained ownership percentage should experience superior 

long-term performance due to less negative impact from the agency cost theory. This relation is 

further backed by the signalling hypothesis, described in section 3.2.3.2, stating that large retained 

ownership signals high firm quality as previous owners are assumed to have superior information 

about current and future cash flows. Finally, a positive relation between retained ownership and 

long-run IPO performance is also expected by the uncertainty hypothesis in section 3.2.3.3, as large 

retained ownership indicates low uncertainty, and thus, high firm quality.       

 

5.5.1.10 Overallotment Dummy and First Day Return 

We include a dummy for whether overallotment shares were exercised. This variable is included to 

proxy the initial demand and the hype of shares. We also include the first day return as a variable 

to proxy the initial demand and the level of short-term underpricing. According to the signalling 

hypothesis, explained in section 3.2.3.2, the level of demand and the first day return of the IPO 

signals firm quality and results in a higher firm value. Therefore, it should be positively related to 

long-term performance. In contrast, the windows of opportunity hypothesis in section 3.2.1.1, and 

the divergence of opinion hypothesis in section 3.2.1.2, suggests a negative effect of the initial hype 

and first day return on long-term performance. These behavioural theories suggest that a hyped 

and underpriced IPO will result in price increases to a level above the true market value. As 

information availability increases, the prices will revert towards the true market value indicating a 

Hypothesis 8:  

> IPOs underwritten by a single lead manager perform worse than IPOs underwritten in a join 

book building process involving multiple investment banks. 

Hypothesis 9:  

> IPOs underwritten by Scandinavian investment banks perform better in the long-run than those 

using international investment banks. 

Hypothesis 10:  

> There is a positive relation between retained ownership and long-term performance.  



53 

 

negative relation between both the overallotment dummy and first day return variable. In summary, 

the expected effects of large initial demand and first day underpricing are ambiguous based on the 

empirical literature. However, we suspect the initial hype of the IPO to have negative effects on the 

long-term performance in accordance with the results of Ritter (1991).    

 

     

5.5.1.11 IPO Exchange Dummy  

An initial argument for performing a cross-country analysis was, as stated in section 1.2, that the 

markets are homogenous. Thus, no differences in market mechanisms and performance should 

essentially occur. However, after assessing the sample we noted that the Nasdaq OMX Copenhagen 

Stock Exchange only had 20 IPOs in the ten-year period, which is equivalent to 13% of the sample. 

Further, as discussed in section 4.4, there seems to be a tradition for going public earlier and for 

more firms to go public in both Norway and Sweden relatively to Denmark (Børsen, 2017). In total, 

we should not expect any differences across countries, both with respect to the initial argument for 

homogenous markets, and with respect to the efficient market hypothesis. However, the country 

variable is included as a control variable for potential biases. In addition, potential differences could 

be of interest from an investment perspective despite this not being the purpose of the study. 

5.5.1.12 Hot-Market Dummy 

As was stated in section 3.2.1.1, one of the most quoted theoretical explanations for the long-term 

underpricing phenomenon is the window of opportunity hypothesis. However, another hypothesis is 

equally cited; the hot-market issue phenomenon. The hot-market issue phenomenon and the window 

of opportunity hypothesis are almost identical, which is the main reason for us focusing on the 

window of opportunity hypothesis in the literature review. The hot-market dummy is therefore used 

as a proxy for this hypothesis. To briefly summarise, the idea is that issuers obtain higher prices in 

hot-periods relatively to cold periods. As the share price then exceeds its fundamental value it 

reverts in the long-term suggesting underperformance if issued in a hot-period.  

In this thesis, we will refer to the theories of Guo et al. (2010) and their study of Chinese IPOs, in 

which they classify a hot IPO market in terms of number of IPOs and market conditions. Referring 

to figure 6 (section 4.4) we see that both 2005 and 2006 had a large number of IPOs with +35 

Hypothesis 11:  

> There is a negative relation between the exercise of overallotment shares and long-term 

performance.  

Hypothesis 12:  

> There is a negative relation between first day return and long-term performance. 
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issues. In addition, the SNTM Index increased significantly during this period. 2010 was also a strong 

year in terms of IPOs. Despite only having 13 IPOs, which is lower than 2007 not classified as a 

hot-year, the total offer proceeds equalled EUR 5.08 billion42, which was an all-time high for the 

entire sample period. As was the case for 2005 and 2006 the index increased significantly after 

the financial crisis in 2008 and 2009. Therefore, we define 2005, 2006 and 2010 as hot-market 

IPO years, and we expect that this dummy has a negative relation to IPO performance.  

The Guo et al. (2010) way of classification is relatively straightforward and several researchers also 

suggest more complicated ways of defining a hot-period. Market volatility, first-day average returns 

and overallotment subscriptions are all used to identify hot-periods. However, for this thesis, these 

variables are included as individual determinants and should be analysed in separation. Furthermore, 

classification by volume is used by several acknowledged researchers, among others, Ritter and 

Loughran (2000), which makes it highly applicable for this analysis.  

 

5.5.1.13 Market Volatility  

The market volatility variable is calculated as the SNTM Index standard deviation over 10 trading 

days prior to the listing, which is in line with previous literature such as Paudyal et al. (1998), Omran 

(2005) and Menyah et al. (1995). Paudyal et al. (1998) argues for a positive relation between market 

volatility and the long-term performance of IPOs, by taking offer strategies imposed by underwriters 

into consideration. More specifically, they argue that one of the critical elements prior to an IPO is 

market conditions. Hence, if the market is a very volatile the advisors are likely to suggest a lower 

offer price, which implies that the offer value of the security should be lower than the true value of 

the security. This theory should be seen in relation to underpricing and the signalling hypothesis. 

The reason for underwriters lowering the price is to secure a positive first-day return, ensuring 

positive signals to the investors, which, as was discussed in section 3.2.3.2, should create positive 

long-term performance. Therefore, we would also expect this to be positively related to performance 

in our study.  

For this specific study, we should be careful including this variable as the first-day return variable 

was presented as an issue-specific variable. The reason is, that the market volatility variable was 

defined as a strategy imposed to create IPO underpricing, and thus, it could be a signal of a high-

quality firm. Therefore, we would expect the variable to be a determinant for the already included 

                                                           

42
 The 5.08 bn. is equal to 30% of the total offer proceeds over the entire sample period. (figure 6, section 

4.4) 

Hypothesis 13:  

> There is a negative relation between a hot-market issue firm and long-term performance.  
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first-day return variable. Before performing any statistical analysis, we need to make sure that no 

strong multicollinearity exists between the two variables43. This will be done in section 6.2. 

 

5.5.1.14 Market Sentiment 

A key takeaway from section 3.2.1 regarding behavioural explanations for IPO performance was the 

impact of investor over-optimism. Essentially, several of the hypotheses stated, among others the 

windows of opportunity hypothesis, that underperformance can be attributed to investor over-

optimism. The inclusion of the market sentiment variable is thus to reflect the direct optimism of the 

investors during the period surrounding book building. The market sentiment variable is calculated 

as the percentage change in the SNTM Index from 10 days prior to the IPO to the IPO date (Dimovski 

and Brooks, 2004)44.  

As stated above, the reason for including the variable is to reflect optimism, and thus, it should be a 

relevant variable for testing the windows of opportunity hypothesis as an increase will reflect great 

investor attitude in the period just before the IPO. More specifically, the variable can be seen as a 

proxy for IPO timing, which should lead to higher equity valuations at the IPO date. This overvaluation 

should be reversed in the long-term. Another reason for including the variable is with respect to the 

findings by Dimovski and Brooks (2004). Dimovski and Brooks (2004) finds a positive relationship 

between the market sentiment variable and 1-year market adjusted excess IPO returns, despite their 

hypothesis being that any overoptimistic investor sentiment before the listing should be reversed in 

the long-term. 

The reader may notice that the Hot-Market Dummy from section 5.5.1.12 almost reflects the same 

theory. However, the market sentiment variable takes into consideration that hot periods could be 

measured in several ways, and occur for shorter periods of time45. In total, as the variable is included 

                                                           

43 Note that multicollinearity should not exists between any variables. The argument is only included here as 

we believe market volatility should be a sign of underpricing. Hence, when one variable is explaining one 

another, we need to be aware of potential biases when performing regression analysis.  
44 Dimovski and Brook (2004) argue for using the difference between the publications of the IPO prospectus 

and the IPO date. However, in contrast to Australia, no database in Scandinavia has collected all the IPO 

prospectus’, which is the reason for applying the the 10 trading days. In addition, we have collected a 

selection of IPO prospectuses from our sample, which further confirms the 10 days.  
45 The hot-market dummy is for a specific year, however, if the market index has increased significantly for a 

shorter period, in this case 10 days, we should be able to include this small hot period as well.  

Hypothesis 14:  

> There is a positive relation between market volatility and long-term performance. 
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to reflect over-optimism, and to directly explain the windows of opportunity hypothesis, we expect 

this to be negatively related to IPO performance.   

 

5.5.2 Other Potentially Relevant Variables 

With respect to the above sections, a total of 17 regressors are now identified for the determinant 

analysis. As mentioned in section 5.5.1, several other variables that we find interesting for future 

research exist. Especially information prior to the listing have shown to be non-assessable. In terms 

of ownership prior to the listing, it could be especially interesting to assess the effects of ownership 

change during an IPO – as post IPO ownership information is assessable46. Another variable we 

would like to have included is the specific issue method of the underwriter. It could be interesting 

to investigate whether IPO issued by book-building provides less abnormal returns than IPO issued 

by the fixed-price method. However, we have not been able to find information on the specific issue 

approach on a number of IPOs, and therefore this has been excluded from the analysis.    

The market sentiment measure described in section 5.5.1.14 is just one of several ways to measure 

market sentiment. Ho et al. (2001) describes market sentiment by the “hype” of an IPO before the 

issue for which they include two measures; 1) Hype in terms of media exposure47 and 2) Hype for 

similar issues48. We do believe that the inclusion of such measures would be of great relevance and 

create value for the thesis, however, they have been excluded due to data limitations. Potential 

sources discussed where the Factiva database accessible through the CBS Library as well as Google 

Trend Analysis. The Factiva database had few and often inaccurate information regarding small and 

older IPOs, and through Google Trend Analysis information was biased from, among other things, 

indexation, seasoning, and “the motivation for searching”. In addition, Ho et al. (2001) aims to explain 

underpricing with respect to hype/market sentiment variables, which is different relatively to this 

study.  

Finally, we would have liked to include variables to study the prospect theory. However, due to the 

nature of the theory this would require a completely different type of analysis. Therefore, we have 

                                                           

46 Levis (2011) points out that PE/VC owners are likely to refrain ownership after the IPO. Hence, we find it 

highly relevant to include ownership information even though the information is post-IPO.   
47 Ho et al. argues that media awareness are positively related to the demand for newly listed stocks.  
48 Ho et al. argues that investor perception regarding a specific stock changes if a similar recent IPO has been 

underpriced.  

Hypothesis 15:  

> There is a negative relation between market sentiment and long-term performance. 
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been unable to include this in the analysis and will therefore only consider the potential explanatory 

effect of the prospect theory in our final discussion.  

5.5.3 Model Building Approach  

The regression analysis is performed with respect to the ordinary least squares method. The OLS 

regression is a method for estimating the parameters in a linear regression model such that the sum 

of the squared differences, between the observed abnormal returns and the predicted abnormal 

returns from a linear function of explanatory variables, is minimised (Stock and Watson, 2012). The 

multiple linear relationship model looks like:  

 E� = \� + \] + ^� (21) 

Where y is a vector of three-year BHARs and X is a matrix of the included regressors. When building 

the regression model, it is important to keep in mind some general things to avoid bias and ensure 

correctly specified t-statistics. More specifically, when selecting the set of regressors we need to 

consider; 1) what happens when a relevant variable is excluded, and 2) what happens when an 

irrelevant variable is included:  

1) If a relevant variable is excluded, we end up with biased coefficients in the model. This bias 

is known as the omitted variable bias and implies wrong factor loadings as the model omits 

a variable that is both a determinant for the dependent variable and correlated with one of 

the included regressors (Stock and Watson, 2012).   

2) If an irrelevant variable is included, we essentially include a variable with a beta coefficient 

of zero. According to Verbeek (2012), this creates a less severe problem than the previously 

mentioned omitted variable bias49. However, by having included an irrelevant variable, the 

standard errors increase, which creates less reliable t-stats. More specifically, the risk of 

committing a type II error (failure to detect an effect that is presents) increases.  

With respect to the above argumentation, it thus becomes important to select the right regressors. 

There is no direct theory when doing so, and variables should, according to Verbeek (2012), be 

included on basis of; 1) What we find interesting, 2) Economic theory, and 3) Common sense. 

Therefore, the previous section 5.5.1 made an extensive description of relevant explanatory variables 

included in the analysis. The starting point of developing the best possible model is to run the 

regression with all identified regressors included in a full model. From here, the approach is to build 

the best possible model by utilising Akaike’s Information Criterion (AIC), which considers both the 

fit of the model and the number of parameters used (Stock and Watson, 2012). The AIC allows us 

                                                           

49 The argument is that the model containing more information (the model including the irrelevant variable) 

use this information more accurately than one that does not.   
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to build the simplest model while still balancing the explanatory power against model size, as the 

measure involves a penalty for including more parameters. The formula for AIC is given by: 

 �_�!`" = ln cCC�!`"d e + !` + 1" 2d	 
(22) 

The AIC value roughly equals the number of parameters minus the likelihood of the overall model. 

Hence, the smaller the AIC the better the model. We utilise both a forward selection, a backwards 

selection and an all combinations selection process to estimate the regression models from initially 

including all explanatory variables on the right-hand side50. We use these three approaches to 

systematically eliminate (include) the least (most) significant variables from (to) the model in the 

search for the lowest possible AIC model to reach higher explanatory power, more precise standard 

errors, and a generally simpler model. In addition to the AIC measure, we also include the F-statistic 

and the adjusted R-square to assess the goodness of fit. The F-statistic tests the overall significance 

of the regression model by testing the joint null hypothesis that all beta coefficients are jointly 

insignificant. Adjusted R-square measures the fraction of the sample variance of the dependent 

variable explained by the regressors. Unlike the regular R-square, the adjusted R-square includes a 

penalisation for the number of variables added to the model, and therefore accounts for the over-

fitting effect and the increase in R-square due to variable inclusion alone (Stock and Watson 2012).                    

5.5.4 Statistical Assumptions  

It is relevant to consider some of the OLS assumptions as well as some statistical tests applied to 

test the overall validity of the developed models. We use heteroscedasticity consistent standard 

errors to avoid potential effects on t-statistics as a result of different error-term variances. Further, 

a White test for the null hypothesis of homoscedasticity is included. If the p-value of the white test 

is large, we fail to reject homoscedasticity in the error terms, which implies no heteroscedasticity. 

We also include an error-term plot to check the no heteroscedasticity assumption graphically.       

With respect to multicollinearity we need to be a bit more careful since, as previously noted, some 

variables could be multicollinear. An example of this is the variables market volatility and first-day-

return, as one could argue for market volatility being a determinant for first-day-return. If this is the 

case, we would have collinearity and a variable would have to be removed. In addition, we include 

several dummy variables in our regression. In this case, we need to be aware of avoiding the dummy 

variable trap, which happens in the event of including an exhaustive set of dummies in the 

                                                           

50 We utilise SAS codes for the stepwise model comparisons of the 703 possible combinations of regression 

models. Please refer to appendix 10.4 for the SAS codes applied.   
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regression, because the covariates will suffer from perfect multicollinearity. As mentioned in the 

examination of the individual dummy variables, we avoid this trap by excluding one of the binary 

variables to act as baseline. This effectively means that the coefficients of the included dummies 

represent the incremental effect of being in that category, relatively to the baseline category, holding 

all other regressors constant (Stock & Watson, 2012). To further test for multicollinearity, we have 

imposed a variance inflation factor (VIF) in our SAS regression output. If the VIF factor takes a value 

above 10 it means that two variables are multicollinear.     

Another assumption for the OLS regression is normally distributed residuals. This is not a strict 

assumption, however, having normality in the error terms secure that the t-test follows the student-

t distribution, which ensures that test-statistics are correctly specified. This assumption is checked 

by extracting the regression residuals in SAS and study summary statistics as well as the kernel 

density plot and the normal quantile plot of the residual distribution.  

Finally, the regression could potentially suffer from an endogeneity problem if explanatory variables 

are correlated with the error term (Stock and Watson, 2012). This means that if a regressor is 

correlated with some unobservable and omitted firm characteristic the estimated beta coefficient 

could be incorrect. We address the potential endogeneity problem by including control variables 

such as industry dummies and IPO exchange dummies.        
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6. Results and Analysis   

In this chapter, we analyse results developed with respect to the methodology described in chapter 

5. The first part of the chapter presents an analysis of IPO performance based on the full 

Scandinavian sample. Next, cross-sectional patterns of long-term performance will be examined to 

illustrate potential differences when segmenting IPO firms to identify explanatory determinants for 

performance. The aim of this first part is to investigate the primary research question one, regarding 

whether Scandinavian IPOs issued from 2004 to 2014 shows evidence of underperformance. In the 

second part, the chapter analyses and discusses multiple regression models developed to identify 

explanatory variables for abnormal returns. This second part aims to answer the primary research 

question two as well as the hypotheses derived in section 5.5.1.  

The main-focus is on presenting and analysing the results. Short discussions of findings compared 

to the theoretical expectations are included, however, an extensive discussion of selected findings 

will be made in chapter 7.   

6.1 Long-Term Performance Evaluation  

To briefly summarise, the evaluation is carried out following the event-time methodology for IPOs 

issued in the period from 2004 to 2014. Both CAR and BHAR measures are evaluated in a three-

year time window using daily share prices. Both measures are included as they have advantages 

and disadvantages. However, BHAR will generally be preferred to CAR due to the bias of monthly 

rebalancing implicitly included in CAR, and BHAR’s ability to measure long-term investor experience. 

As stated in section 5.3, the study uses two different benchmarks to compute abnormal returns. In 

the analysis, both results using the broad SNTM index and results using the three market-

capitalisation adjusted SNTM indexes are presented. For reasons discussed in section 5.3.2, focus 

is on interpreting the market-cap adjusted measures, as these abnormal returns more accurately 

reflects firm characteristics.  

The analysis further presents results using both equally (EW) and value weighted (VW) schemes. 

Focus is, with respect to section 5.4, on the value weighted performance measures because these 

are more appropriate when evaluating IPO performance from an investor wealth perspective.  
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Another reason for primarily focusing on value-weighted measures is, that extreme returns from 

small volatile IPOs will dominate overall conclusions when using equally weighted measures in a 

relatively small sample51. A final argument for putting main attention on value-weighted performance 

measures is that we use value-weighted benchmark indexes. The value weighted performance 

measures are thus preferred, however, equally weighted performance measures will be included to 

illustrate weighting scheme differences, and secure correct conclusions as equally weighted results 

can provide valuable insights.                              

6.1.1 Cumulative Abnormal Returns (CAR) 

Before revealing the three-year long-run abnormal return together with its statistical significance, 

it is interesting to analyse the development of abnormal returns over the entire event-time window. 

Figure 9 plots the evolution of both equally and value weighted CAR measures starting from the first 

month to the 36-month post-IPO. Interestingly, the IPOs seem to have cumulated overperformance 

in almost all months, which can be seen from both EW and VW CAR-measures being positive most 

of the time.  

Considering the applied benchmarks, it is apparent from figure 9 that CARs calculated using the size 

adjusted index yields less positive performance than the CARs calculated using the broader SNTM 

index. In line with expectations, the cap-adjusted benchmark adjust returns further down relatively 

to the index benchmark as it takes the return characteristics of size into consideration. One could 

argue that adjusting for industry and size simultaneously would eliminate abnormal returns even 

further, however, in line with arguments by Ritter (1991) and Chan & Lakonishok (1990), impact from 

further risk adjustment seems to be too small to have significant effects on conclusions. Figure 9 

also shows that the difference between the two applied benchmarks is rather small during the first 

10 event months. After month 10, the cap-adjusted CARs adjust IPO returns more downwards in 

comparison to the SNTM index. This downward adjustment results in an increasing negative trend 

for the EW measures and a decreasing positive trend for the VW measures.  

Moving on to the weighting scheme, both EW and VW CARs demonstrate a large initial increase from 

event month three to nine. From here, the development is quite opposite for EW and VW measures. 

EW CARs have a clear negative trend and VW CARs have weak positive trend (at least from the 22th 

event month). This pattern could indicate that large sized IPOs have superior performance.   

 

                                                           

51 Extreme returns for larger shares will also impact the returns and the overall conclusions. However, large 

companies do not have the same volatile return characteristics as small growth companies. See the example 

of Gaming Innovation Group in section 5.4. 
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As discussed in the introduction to the chapter, we will promote the VW CAR measure benchmarked 

against the cap-adjusted index. The VW cap-adjusted CAR only shows negative cumulative returns 

in five of the 36 months. These consist of event month 1, 11, 12, 21 and 22. Furthermore, as can be 

seen from table 6, the underperforming months have small negative abnormal returns with test 

statistics under 0.7, which makes them highly insignificant. During all other event months CARs are 

positive, which indicates overperformance. However, the positive CARs are not statistically 

significant since we observe small t-statistics. Only the CARs in Month 3, 4 and 5 are significant at 

a 5% level and the CARs in month 6 and 7 are statistically significant at 10% level. The monthly 

average returns show no real trend in the first 22 event months of the study, however, from here 

to event month 36, we observe a positive trend. The positive CARs peaks in the last event month 

and it would be interesting to see whether this trend continues or if the overperformance, as 

expected, starts to wear down, however, this study is limited to three-years.        
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Figure 9 – Cumulative Abnormal Returns  
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Months CAR T-Stat CAR T-Stat CAR T-Stat CAR T-Stat Firms

1 -0.8% -0.63 -0.9% -0.67 -1.1% -0.74 -1.0% -0.68 153

2 3.0% 1.61 1.9% 1.02 7.1% 3.54 *** 1.7% 0.85 153

3 8.7% 3.86 *** 6.0% 2.67 *** 9.1% 3.69 *** 5.8% 2.37 ** 153

4 11.0% 4.20 *** 6.7% 2.57 ** 11.6% 4.08 *** 6.7% 2.35 ** 153

5 10.7% 3.66 *** 6.8% 2.33 ** 10.8% 3.39 *** 6.5% 2.05 ** 153

6 11.5% 3.59 *** 6.4% 2.01 ** 11.5% 3.30 *** 6.2% 1.79 * 153

7 13.0% 3.77 *** 6.5% 1.88 12.7% 3.38 *** 6.3% 1.68 * 153

8 12.2% 3.30 *** 5.5% 1.49 11.6% 2.88 *** 5.1% 1.26 153

9 12.4% 3.18 *** 6.5% 1.66 * 11.8% 2.76 *** 6.2% 1.46 153

10 11.7% 2.83 *** 0.9% 0.23 10.2% 2.26 ** 0.2% 0.04 152

11 11.5% 2.64 *** 0.8% 0.18 9.5% 2.00 ** -0.1% -0.01 151

12 11.7% 2.58 ** 1.1% 0.24 9.5% 1.91 * -0.1% -0.02 151

13 11.3% 2.39 ** 3.9% 0.83 9.2% 1.78 * 2.8% 0.54 151

14 10.1% 2.05 ** 5.8% 1.19 7.9% 1.47 4.8% 0.90 151

15 10.3% 2.02 ** 5.6% 1.10 7.6% 1.36 4.2% 0.76 150

16 9.3% 1.74 6.1% 1.15 6.3% 1.09 4.9% 0.84 148

17 10.2% 1.85 3.9% 0.71 8.4% 1.40 2.3% 0.38 147

18 13.3% 2.34 ** 6.6% 1.17 9.5% 1.54 4.8% 0.77 146

19 12.0% 2.05 ** 3.8% 0.65 7.9% 1.23 1.6% 0.26 145

20 11.6% 1.99 ** 5.0% 0.86 7.4% 1.16 2.7% 0.42 153

21 12.4% 2.00 ** 0.6% 0.10 7.9% 1.16 -1.7% -0.26 142

22 11.2% 1.76 * -0.2% -0.04 6.4% 0.92 -2.7% -0.39 141

23 12.3% 1.87 * 5.9% 0.91 7.2% 1.01 3.7% 0.52 139

24 12.2% 1.82 * 6.9% 1.03 7.0% 0.95 4.5% 0.61 138

25 12.2% 1.78 * 5.6% 0.82 6.9% 0.91 3.3% 0.44 137

26 11.4% 1.63 9.7% 1.39 5.5% 0.72 7.1% 0.93 137

27 9.3% 1.29 9.2% 1.28 3.0% 0.39 6.4% 0.82 136

28 7.4% 1.01 8.5% 1.16 1.0% 0.12 5.4% 0.67 135

29 10.6% 1.41 12.1% 1.62 3.9% 0.48 8.7% 1.07 134

30 9.3% 1.21 12.1% 1.59 2.5% 0.30 8.7% 1.04 133

31 6.9% 0.89 12.0% 1.55 -0.1% -0.01 8.5% 1.00 133

32 5.3% 0.67 10.9% 1.39 -2.0% -0.23 7.6% 0.89 133

33 4.9% 0.61 13.4% 1.68 * -3.2% -0.36 10.0% 1.14 133

34 4.8% 0.58 13.4% 1.65 -3.4% -0.38 9.9% 1.11 132

35 3.1% 0.37 13.8% 1.67 * -5.2% -0.58 10.4% 1.15 132

36 5.0% 0.60 17.4% 2.07 ** -4.1% -0.44 14.0% 1.53 132

EW ReturnsEW Returns VW Returns

INDEX INDEX - CAP ADJUSTED

VW Returns

Table 6 – Cumulative Adjusted Returns (CAR) 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1% 
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6.1.1.1 Full sample three-year CARs  

From table 6, only the cap-adjusted EW CAR has a negative three-year abnormal return of -4.1%, 

which is statistically insignificant. All other measures have positive abnormal returns: 

> EW CAR equals 5% overperformance, however, insignificant (SNTM Index). 

> VW CAR equals 17.4% overperformance, which is significant at a 5% level (SNTM Index). 

> VW CAR equals 14% overperformance, however, insignificant (Cap-Adjusted)52.  

Having three out of four measures returning positive three-year cumulative abnormal returns, and 

with attention towards VW numbers that returns overperformance in both cases, we conclude that 

Scandinavian IPOs shows no evidence of long-term underperformance. In contrast, and surprisingly, 

the results suggest that Scandinavian IPOs overperform appropriate market-benchmarks during the 

period. The results do not allow for unambiguous conclusions about IPO overperformance due to 

several reasons; 1) CARs calculated from the size-adjusted benchmarks is not significantly different 

from zero, 2) Sample size is limited, 3) Using actual risk adjustments according to the calendar-time 

approach may eliminate the weak evidence of positive abnormal returns, and 4) the equally weighted 

measure shows evidence of insignificant underperformance, meaning that the overperformance 

happens primarily in large cap IPOs. In total, overperformance results should be treated with caution 

as it is not consistently significant.      

6.1.2 Buy and Hold Abnormal Returns (BHAR) 

The first thing to notice from figure 10 is that all four BHARs measures are positive during all event 

months indicating that IPOs, on average, have overperformed both benchmarks. On the other hand, 

focusing on the preferred VW measures, almost half of the overperformance occurs within the first 

four event months. After these initial months, there seems to be no significant trend in the results. 

Additionally, differences between the applied benchmarks seems rather small. In the case of VW 

measures, applying the cap-adjusted benchmark results in a more conservative BHAR, however, 

there are only small differences between benchmark types.  

Figure 10 further illustrates how much EW measures are impacted by extreme IPO returns. Large 

abnormal returns from low weight IPOs are especially present during the second event year, which 

makes the EW measures increase relatively to the more reliable VW measures. This was thoroughly 

discussed with the example of the Norwegian IPO Gaming Innovation Group in section 5.4.  

 

                                                           

52 This measure is, however, close to being significant at a 10% level (significant at 13%).  
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6.1.2.1 Full sample three-year BHARs  

With respect to table 7, all BHAR measures exhibit positive abnormal returns indicating IPO over-

performance similar to the CAR measures in section 6.1.1. The highest level of overperformance is 

detected using EW BHARs during the two first years, which results in significant overperformance 

using the bootstrapped critical values and skewness adjusted t-statistics.  
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Index EW Index VW CAP Index EW CAP Index VW

Year(s) BHAR T-Stat BHAR T-Stat BHAR T-Stat BHAR T-Stat

1 12.6% 1.80 5.9% 0.83 9.6% 1.46 4.7% 0.71

2 32.3% 4.97 *** 9.1% 1.29 31.9% 5.02 *** 7.1% 1.07

3 15.5% 2.25 ** 13.9% 2.01 ** 3.7% 0.56 11.7% 1.79

INDEX INDEX - CAP ADJUSTED

EW Returns VW Returns EW Returns VW Returns

Figure 10 – Buy and Hold Abnormal Returns 

Table 7 – Buy and Hold Abnormal Returns (BHAR) 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1% (Using skewness-

adjusted t-stats and bootstrapped critical values from Section 5.4.2.1) 
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Comparing weighting schemes, EW BHARs are higher for the first two years relatively to VW BHARs, 

however, in the third year EW BHAR drops below the VW BHARs. This could indicate that small 

sized companies perform well during the first two years and worse in the third year.   

Focusing on the value-weighted measures, these are similar for both applied benchmarks with the 

index benchmarked three-year BHAR being 13%, and the cap-adjusted benchmarked BHAR being 

11.7%. Furthermore, both VW measures are increasingly positive from year to year, which indicates 

that IPOs continuously have delivered average positive abnormal returns in the three-year post-IPO 

period. The three-year index adjusted BHAR is statistically significant at the 5% level using the 

bootstrapped critical values from section 5.4.2.1. However, the preferred three-year VW BHAR cap-

adjusted benchmark measure, showing a positive overperformance of 11.7%, is insignificant. Thus, 

similar to the conclusion based on CARs, we conclude that the underperformance phenomenon does 

not extend to Scandinavian IPOs listed between 2004 and 2014. In contrast to most previous 

findings, we find weak evidence of long-term IPO overperformance in Scandinavia (Ritter, 1991; 

Goergen et al., 2007). Nevertheless, we highlight that caution should be used when making more 

generic conclusions on Scandinavian IPO overperformance due to previously mentioned reasons in 

section 6.1.1, and as the preferred cap-adjusted BHAR measures are insignificantly different from 

zero. In addition, one could possibly argue that conclusions based on the EW BHAR measure with 

just 3.7% overperformance are more appropriate than the VW BHAR measure as firm size seems 

to be an important positive determinant for long-term performance. Here, the overperformance is 

insignificant with a test-statistic of just 0.56 for the EW cap-adjusted BHAR.    

To further analyse results the next section includes cross-sectional performance evaluations, which 

will fuel the discussion on why Scandinavian IPOs do not underperform but show weak evidence of 

overperformance.        

6.1.3 Cross-Sectional Performance Evaluation 

As stated initially in chapter 6 this part of the thesis aims to investigate explanations for the derived 

performance. This will be further elaborated upon in the determinant analysis section 6.2, however, 

valuable insights could be drawn from direct CAR and BHAR analysis before running multiple 

regression analyses. First, focus is primarily on the value-weighted measures in this part of the 

analysis, however, equally-weighted measures will be included as well. Second, some interesting 

patterns are likely to occur and relationships between variables can easily be assessed in this 

analysis. In addition, it is interesting to assess whether one of the cross-sectional splits could reveal 

significant impact on performance. Therefore, possible explanations are analysed with respect to 1) 

Country, 2) Size, 3) Industry, and 4) Issue year. 
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In table 8 IPOs are distributed with respect to stock exchange. Results should be treated with caution 

as only 20 firms went public on the Copenhagen Stock Exchange, which makes the performance 

results and the statistical significance highly sensitive. All countries have positive performance, 

supporting the homogenous market assumption from section 1.2. Going into more detail, Danish 

IPOs seem to perform relatively better for CAR, however, the relationship is reversed when using 

BHAR primarily due to rebalancing assumptions working with CAR as well as a combination of heavy 

weights on a few shares and compounding effects. An example of a share potentially causing this 

pattern is the heavily weighted Danish Pandora share that plunged after three months of trading 

and after approximately 200 days of trading slowly started to increase. This return pattern has very 

different effects on performance in terms of CAR and BHAR due to the previously mentioned re-

balancing assumption. The recovery is reflected faster in CAR due to its linear nature compared to 

BHAR’s exponential nature53. This example well illustrates the advantages of the BHAR measure as 

it reflects investor experience.  

 

 

 

From the cross-sectional analysis in table 8, we see that Norwegian IPOs had the best performance, 

which will be controlled for in the determinant analysis. The large and positive BHAR performance 

in Norway is interesting to further consider in the regression analysis as the Oslo Stock Exchange 

accounts for approximately 55% of the IPOs included in the sample. Norwegian IPOs could therefore 

influence performance positively, which needs to be controlled for. However, because positive three 

year returns are observed in Denmark and Sweden as well the country perspective does not seem 

to be the primary driver of performance.  

In order to identify other cross-sectional patterns, we will move focus towards table 9 that gives an 

overview of performance with respect to size in terms of small, mid and large cap IPOs.     

                                                           

53 In a situation where a share plunges and then slowly recovers, BHARs will recover less fast relatively to 

CARs. In a situation where a share is surging and then slowly decreases BHARs will reverse faster.  

Country CAR T-Stat BHAR T-Stat CAR T-Stat BHAR T-Stat

Norway 11.0% 0.81 19.9% 1.93 * 6.1% 0.40 16.3% 1.70

Sweden 18.8% 1.83 * 8.0% 0.79 16.2% 1.57 7.4% 0.74

Denmark 36.8% 1.84 * 5.2% 0.38 36.6% 1.81 * 4.8% 0.32

INDEX INDEX - CAP ADJUSTED

Table 8 – Three-year Value Weighted Performance - Countries 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1% 
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CAR and BHAR measures are now more aligned compared to the cross-sectional country analysis, 

which makes us able to more accurately analyse returns. From the table, it is clear that large cap 

IPOs are performing relatively better compared to small and medium cap IPOs, despite the only 

significant result being index adjusted CAR, which is significant at the 10% level.  

 

 

 

For this part of the analysis it is important to analyse equally weighted returns as well, which can 

be seen in table 10. Here, it is confirmed that similar patterns exist when looking at the equally 

weighted BHAR measure. With respect to the above conclusion, size seems to be a major 

explanatory variable, and if the Scandinavian IPO market is characterised by large IPOs the size 

factor could be an essential explanation for more positive performance in Scandinavia. With respect 

to the definition in section 5.3.2, 16 firms are classified as large cap shares. This does not seem like 

a lot, however, moving on to a value weighted perspective these 16 IPOs accounts for around 48% 

of the entire sample weight. Therefore, the Scandinavian IPO market is characterised by many small 

and bad performing IPOs and few larger firms with positive impact on performance. It is again, for 

the sake of the analysis, important to note that the performance coefficients focusing on the equally 

weighted BHAR for large cap IPOs are positive as well. Thus, the good performance is not just due 

to additional weight on large IPO firms, but simply due to the fact that large IPO firms perform better 

relatively to small cap IPOs. This relationship is in conformity with previous studies such as Ritter 

(1991) and Goergen et al., (2007) thoroughly described in chapter 3.  

Cap CAR T-Stat BHAR T-Stat CAR T-Stat BHAR T-Stat

Small -0.7% -0.05 -3.8% -0.25 -11.0% -0.68 -12.6% -1.04

Medium 7.9% 0.73 16.0% 1.51 -3.9% -0.35 5.5% 0.52

Large 27.7% 1.55 14.8% 0.93 32.3% 1.78 * 18.8% 1.22

INDEX INDEX - CAP ADJUSTED

Cap CAR T-Stat BHAR T-Stat

Small -0.6% -0.04 -4.2% -0.36

Medium -12.1% -1.11 10.1% 0.94

Large 12.5% 0.68 13.5% 0.89

INDEX - CAP ADJUSTED

Table 9 – Three-Year Value Weighted Performance - Size 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1%  

Table 10 – Three-Year BHAR Equally Weighted Performance - Size 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1%  
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With respect to the above conclusion, it is interesting to consider the differences between small cap 

and large cap IPO performance, as small cap IPOs have negative abnormal returns. Further, there 

is great difference between the cap-adjusted performance for small IPOs relatively to the index only 

adjusted IPOs. This suggests that small IPOs perform worse when adjusting for established firms 

with a comparable size. A possible explanation can be found with respect to mispricing (Ritter and 

Loughran, 2000). As stated in chapter 3, a major factor for IPO underperformance is miss-valuation 

of shares, which are more likely to occur for smaller companies, a pattern that seems to exist in 

Scandinavia as well. Surprisingly, more extreme results apply for the large shares when adjusting 

for the large-cap index as well. This implies that the small-cap index has performed considerably 

better than the broad market index while the large-cap index has performed worse, which is in 

accordance with theories of Fama and Fench stating that smaller firms are associated with more 

risk, and that investors should be compensated by a higher return. The size factor thus seems more 

applicable for an index rather than for IPOs, which could suggest that IPO investors are compensated 

for other risk types than the Fama French Small-Minus-Big factor.  

Finally, it is relevant to note that the overperformance for large companies is based on a relatively 

small sample of just 16 companies and caution should be taken when analysing on few observations.  

 

 

  

 

 

 

Industry CAR T-Stat BHAR T-Stat CAR T-Stat BHAR T-Stat

CHEM 44.2% 1.85 62.8% 2.48 50.2% 2.12 * 72.8% 2.53

CONS -55.2% -1.94 * -14.5% -0.75 -70.3% -2.40 ** -24.5% -1.36

ENERGY -36.2% -0.87 -16.5% -0.21 -34.2% -0.83 -15.5% -0.22

IT -51.3% -1.76 -21.8% -0.67 -62.0% -2.13 * -32.0% -0.86

LOGIS -21.5% -1.07 6.1% 0.39 -33.5% -1.62 -4.4% -1.54

MAC 40.5% 2.51 ** 9.4% 0.74 40.4% 2.48 ** 8.2% 0.58

OS 43.3% 2.17 * 58.1% 2.63 44.1% 2.17 * 57.9% 2.36

PHARMA -41.0% -1.37 -32.0% -0.79 -41.1% -1.39 -31.2% -0.84

PRIME 30.1% 1.48 20.4% 1.03 21.1% 1.04 11.9% 0.64

WHOLE 38.1% 1.25 -12.6% -0.27 31.6% 0.83 -17.0% -0.51

INDEX INDEX - CAP ADJUSTED

Table 11 – Value Weighted Performance - Industry 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1%  
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Table 12 – Industry Weights and Average Firm Weights 

Another interesting cross-sectional pattern to analyse is with respect to industry. As was stated in 

chapter 3, Ritter (1991) argues that underperformance could be partly attributed to both size and 

industry54. Additionally, Schuster (2003) argued for European overperformance due to the positive 

effect of so-called New Economy firms mentioned in section 3.1.2.  

With respect to the table 11, similar industry performance coefficients for CAR and BHAR measures, 

expect for the Wholesale & Retail and the Logistics industry, are observed. Focusing on cap-adjusted 

BHAR, over-performance is present for Chemicals, Machinery & Equipment, Other Services, and 

Primary Sector industries. Underperformance is present for Construction, Energy, Information 

Technology, Logistics55, Pharmaceuticals, and Whole-sale & Retail industries.  

Considering the well-performing industries, a potential explanation for positive performance could 

be that these industries are dominated by large capitalisation companies. In table 12 industry weights 

have been assigned and average numbers have been calculated for easier interpretation. 

 

Industry Firms Industry Weight Average Firm Weight

Chemicals 12 12.11% 1.01%

Construction 8 2.11% 0.26%

Energy Sector 10 9.91% 0.99%

Information Technology 15 1.72% 0.11%

Logistics 22 11.32% 0.51%

Machinery and equipment 21 16.77% 0.80%

Other Services 11 13.15% 1.20%

Pharma & life science 9 4.52% 0.50%

Primary Sector 22 11.34% 0.52%

Wholesale & retail trade 23 17.05% 0.74%

Total 153 100.00% 0.65%  

 

As can be seen from the table, four of the six bad performing industries have average weights that 

are less than the total average company weight. Therefore, a relationship between the performance 

of industries and the size of IPOs also seems to exist. Especially IT and Construction industries are 

characterised by small companies with an average weight of just 0.11% and 0.26% respectively, and 

                                                           

54 We previously analysed our findings regarding size and confirmed that these seems to be consistent with 

the findings of, among others, J. Ritter. 
55 The logistic industry is overperforming when not adjusting for size.  

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1%  

Note: Industry weights are in terms of market cap. Average Size = Weight/Firms 
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negative CAP adjusted BHARs of -32% and -24.5% respectively. However, no pattern seems to 

exists when considering Wholesale & Retail Trade as well as the Energy Sector56.  

Going more into detail with the industry performance it is interesting to analyse this with respect to 

the previously mentioned findings by Schuster (2003). In his study, new economy industries were 

argued as explanatory variables for overperformance, implying that classical industries are expected 

to perform worse relatively to new economy industries57. With respect to this analysis, Schuster’s 

argument is supported by the underperforming construction industry (classical), however, not by 

the IT industry (new economy) delivering underperformance as well. Arguments for differences 

across industries are further elaborated upon by Ritter in his 1991 paper, in which he argues that 

IPO clustering in terms of industries could have significant impact. In this sample, we do not witness 

heavy IPO clustering among industries, however, more IPOs are observed within Logistics, 

Machinery and Equipment, Primary Sector and Whole-sale and Retail Trade industries (see table 

12). Positive performance is only found for Primary Sector and Logistic industries, and with 

insignificant returns of 11.9% and 8.2% respectively it is hard to confirm this theory.  

Finally, it is interesting to consider the industry categorisation with respect to the sample period. As 

previously stated, the financial crisis is included in the sample period, which could have major impact 

on some industries. As the financial crisis was centred around the housing market crash, firms 

sensitive to changes in this specific market could be expected to have worse abnormal performance. 

In this sample, it can be illustrated by focusing on the construction industry and its associated plunge 

of 24.5%. Further, the industry defined as Wholesale & Retail Trade could also be sensitive in such 

periods as this industry is sensitive to private consumption. Therefore, we should also expect firms 

not exposed to major market fluctuations to have positive performance. Referring to table 12, Other 

Services and Chemicals had positive performance of 57.9% and 72.8% respectively. Other Services 

includes large insurance companies like Gjensidige Forsikring and Trygvesta. Such firms are 

characterised as less volatile due to the inelastic product (beta close to 0), and the inclusion 

therefore affects performance positively in crisis periods58.   

 

 

                                                           

56 This should be seen as just one potential explanation for performance. We do not deny that performance 

could be driven by industry specific characteristics and therefore not size.  
57 A New Economy Firm is defined as a firm operating within Modern Telecommunication, Technology, Media 

and Healthcare.   
58 Especially the global financial crisis has been mentioned, however, Scandinavia was also affected by the 

Euro-crisis around 2012, which is included in our sample as well.  
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The last cross-sectional split to be analysed is IPOs segmented on issue year, which can be seen in 

table 13. This segmentation is of special interest due to the previously described windows of 

opportunity hypothesis and the hot-issue phenomenon. In addition, the impact of the global financial 

crisis on IPOs is interesting to analyse. Note that no observations are included for 2009 and 2012, 

as only one and three companies respectively went public59. The fact that few companies went 

public in these years signals that companies are window dressing IPOs.  

Referring to table 13, we see positive performance for firms going public in 2004, 2005, 2008, 2010, 

2011 and 2012. However, as only three firms went public in 2012, little focus will be put on this 

result. 2004 was the issue year with the best performance with an incredible BHAR of 116.9%. This 

makes sense as IPO performance is measured for a three-year period and firms going public in 

2004 avoid drops in the share price caused by the financial crisis. Some of the most interesting 

performance results are in 2005 and 2010 both defined as hot IPO periods60. These years actually 

present positive performance of 17% and 24.6% respectively, implying that Scandinavian IPOs from 

a value-weighted perspective does not seem to be affected by the hot-issue phenomenon. However, 

before drawing final conclusions we shortly assess the equally weighted results.  

                                                           

59 In 2009, only the Danish air carrier, Cimber, went public. The company further delisted due to bankruptcy 

within three-years. 
60 This has to be tested in the regression analysis as we have a negative result for 2006, the year with the 

most IPOs. In addition, the overperformance is not significant, and thus, the hot-market dummy could actually 

reveal itself as a negative determinant despite two-years of aggregated positive performance. 

Year CAR T-Stat BHAR T-Stat CAR T-Stat BHAR T-Stat

2004 47.0% 2.20 105.9% 2.58 54.3% 2.53 ** 116.9% 2.34

2005 19.6% 0.83 24.5% 1.36 12.5% 0.43 17.0% 1.12

2006 15.3% 0.95 -4.9% -0.67 11.8% 0.73 -7.1% -1.05

2007 -25.1% -1.17 -9.0% -0.71 -33.3% -1.54 -13.5% -1.05

2008 52.8% 1.74 67.5% 2.20 34.4% 1.13 54.5% 1.81

2009 -210.5% -111.6% -213.8% -113.5%

2010 45.0% 2.26 ** 24.5% 1.06 45.2% 2.24 ** 24.6% 1.00

2011 19.9% 0.99 15.4% 0.99 25.6% 1.27 22.4% 1.36

2012 51.7% 46.0% 48.5% 47.4%

2013 -39.5% -1.22 -23.6% -0.78 -49.1% -1.51 -32.5% -1.11

INDEX INDEX - CAP ADJUSTED

Table 13 – Value Weighted Performance - Years 

Source: Own setup and analysis results. (*) Significant at 10% (**) Significant at 5% (***) Significant at 1%  
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In table 14, equally weighted BHAR performance for hot-issue IPOs has been illustrated. 2010 is 

now negative and the 2006 abnormal return has dropped even further. As we witness a situation 

where the value weighted returns outperform the equally weighted measure, the IPO size seems to 

be a main driver for positive performance in hot-issue years. Therefore, it seems from the cross-

sectional analysis, that the size factor is a significant determinant, and that the effect of hot-issue 

years is yet to be determined in the regression analysis due to conflicting results studying table 13 

and 14.  

6.2 Determinants for Long-Terms Performance  

In the following section, we analyse the regression models developed with respect to section 5.5.3. 

The aim is, as previously explained, to identify significant explanatory variables for the three-year 

buy-and-hold cap-adjusted abnormal returns. The regression results are further analysed with 

respect to the hypotheses derived in section 5.5.1 and explanations included in the cross-sectional 

analysis section 6.1.3.  

Before analysing the regression models, we shortly argue for statistical results and assumptions 

when deriving the models. First, the VIF confirmed that no multicollinearity is present, as all 

explanatory variables have a VIF-coefficient under 10. This come as a small surprise considering 

section 5.5.4, in which the market volatility variable was considered a potential determinant for FDR. 

However, as no multicollinearity seems to be present both are included in the regression. As an 

example of using the VIF-coefficient, both total assets and market capitalisation was included in the 

regression. The result of this little experiment was, as expected, that both LnMC and LnAssets had 

VIF’s above 20 resulting in multicollinearity problems. Therefore, we again excluded the LnMC 

variable from the regression due to the argumentation in section 5.5.1.161. In addition, all dummy 

variables seem to be constructed correctly as no perfect multicollinearity was identified. Further, 

                                                           

61  The argument is that using total assets represents a better measure for the current firm size of interest, 

whereas market capitalisation includes investor expectations in regards to future cash flows. 

EW Returns

Year BHAR T-Stat

2005 10.6% 0.70

2006 -21.2% -2.79

2010 -6.4% -0.32

INDEX - CAP ADJUSTED

Table 14 – Equally Weighted BHAR – Hot-Issue Years 

Source: Own setup and analysis results.   



74 

 

the White-test confirmed homoscedastic error-term variances by returning a high p-value, and thus, 

no heteroscedasticity problems. The homoscedastic residuals are further shown graphically in 

appendix 10.5.   

To test for normality, residuals were exported from the SAS regression analysis and a univariate 

summary statistics code was performed. The residuals have zero mean in accordance with the OLS 

assumptions, and is only slightly skewed by 0.89 and has kurtosis of 2.5. Hence, the residuals are 

not 100 percent normally distributed, however, they are much closer to being normally distributed 

than the BHAR measures seen in section 5.4.2.1. Lyon, Barber and Tsai (1999) argues for skewness 

having a much greater effect on the distribution of the t-statistics than kurtosis, and since the 

skewness is much lower than for BHARs, we will proceed with the t-statistics and p-values derived 

through SAS and note that results should be used with caution. Note further, that the alternative 

method of calculating bootstrapped p-values once again, would provide almost similar p-values since 

both t-statistics and critical values would be adjusted to the right. Figure 11 illustrates the SAS kernel 

density plot and the normal quantile plot to show that residuals can be described as somehow close 

to normally distributed.           

 

 

In accordance with the outlined approach in section 5.5.4, we initially run a full regression including 

all firm-specific, issue-specific and market-specific variables identified. From here both a forward 

selection, a backwards selection and an all combinations selection process based on AIC is carried 

out using SAS-code simulations (see appendix 10.4).  All three selection approaches resulted in the 

same model with the same ten independent variables, and an AIC factor of -70.45 relatively to -

44.96 in the full model. In addition, the model is superior on other measures of fit, such as the 

adjusted R-square measure and the F-test. Hence, the nested model has an adjusted R-square of 

0.2394 relatively to the full model having 0.1674. Furthermore, the reported p-value of the F-test is 

lower in the nested model. Regression results for the full model and the nested model can be seen 

in table 15.  

Figure 11 – Residual Plots  

Source: Own analysis derived through SAS. Kernel Density Plot (left) and Normal Quantile Plot (right)  
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Variable Beta SE t-stat P-value VIF Beta SE t-stat P-value VIF

Intercept -1.90 0.84 -2.26 0.0257 0.00 -1.80 0.56 -3.18 0.0019 0.00

LnAssets 0.11 0.05 2.15 0.0340 2.35 0.11 0.05 2.43 0.0166 1.50

LnAge 0.13 0.06 2.06 0.0421 1.65 0.16 0.06 2.58 0.0110 1.38

DE 0.21 0.10 2.13 0.0355 1.42 0.21 0.10 2.19 0.0302 1.28

LS -0.24 0.26 -0.90 0.3706 1.57

NBLOCK 0.00 0.03 -0.07 0.9405 1.58

Insider -0.16 0.20 -0.81 0.4209 1.35

VCPE 0.02 0.17 0.10 0.9170 1.68

OS 0.14 0.29 0.46 0.6432 1.62

CHEM 0.01 0.24 0.04 0.9673 1.81

WHOLE -0.52 0.26 -1.97 0.0512 2.27 -0.37 0.16 -2.29 0.0238 1.16

LOGIS -1.01 0.33 -3.03 0.0031 2.78 -0.82 0.25 -3.33 0.0011 1.32

PRIME 0.36 0.27 -1.32 0.1902 2.19

ENERGY -0.44 0.41 -1.07 0.2879 1.59

PHARMA -0.08 0.28 -0.27 0.7857 1.76

CONS -0.67 0.31 -2.18 0.0315 2.01 -0.53 0.16 -3.22 0.0017 1.11

IT -0.22 0.32 -0.68 0.4956 2.09

LnOP 0.00 0.06 0.04 0.9674 2.32

LM -0.12 0.14 -0.84 0.4035 1.41

SCAN 0.44 0.26 1.66 0.0995 1.61 0.42 0.25 1.72 0.0888 1.37

Retained 0.30 0.31 0.98 0.3293 1.52

OA -0.31 0.14 -2.26 0.0257 1.45 -0.30 0.14 -2.17 0.0317 1.11

FDR 0.04 0.78 -0.05 0.9593 1.39

Oslo 0.35 0.16 2.19 0.0310 2.96 0.25 0.13 1.96 0.0520 1.22

Stockholm 0.09 0.17 0.54 0.5938 2.59

HOT -0.26 0.15 -1.70 0.0915 1.30 -0.27 0.14 -1.92 0.0570 1.09

MS 0.61 1.91 0.32 0.7493 1.48

MV 14.73 14.66 1.01 0.3172 1.31

F-test P-value 0.0094 0.0000

R-Square 0.3444 0.2993

Adjusted R-Sqaure 0.1674 0.2394

AIC -44.96 -70.45

CHI-Square (White-test P-Value) 0.8850 0.9410

Nested ModelFull Model

Model StatisticsModel Statistics

 

 

Table 14 – Regression Models 

Source: Own setup and analysis results.  
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6.2.1 Regression Results – The full model 

In order to analyse the previously stated hypotheses, we start by analysing the full regression model 

including all the identified firm-specific, issue-specific and market-specific variables from section 

5.5.1. With respect to the discussion concerning over-fitting the model in section 5.5.3, focus will 

not be on significant variables in this part of the analysis as more reliable results are estimated in 

the AIC minimised regression model.  

As can be seen from table 15 a total of 27 variables are included in the full model and just 10 

variables in the nested model. Considering the hypotheses derived in section 5.5.1, hypothesis 4, 5, 

6, 7, 8, 10, 12, 14 and 15 are “rejected” as these variables do not have beta coefficients significantly 

different from zero. We will not go into details concerning all insignificant variables, however, the 

agency-cost theory and the signalling hypothesis are of special interest, as statistically significant 

results were expected. Therefore, variables relating to these hypotheses will be shortly discussed.  

Considering the agency cost theory, the following variables were included in the regression model; 

DE, LS, NBLOCK, Insider, VCPE and Retained. DE was statistically significant and will be analysed 

in the next section. The LS variable shows a negative and insignificant sign, which is in contrast to 

the positive sign expected from theories about shared benefits of control by having large centralised 

ownership. This could indicate that the private benefits outweigh the shared benefits of a large 

controlling shareholder for Scandinavian IPOs. In regards to testing whether the type of the largest 

shareholder matters, it was expected (hypothesis 5 and 6) that either large inside ownership or 

large PE/VC ownership would be a positive determinant for the long-term performance. As both 

variables are insignificant and the insider variable is negative, we fail to find any relationship between 

the identity of the largest owner and the long-term IPO performance. The retained variable has a 

positive coefficient, as expected from hypothesis 10, however, insignificant. Especially this Retained 

variable was expected to return significant results, because the variable is a primary determinant 

for the agency-cost theory as well as the signalling hypothesis. Thus, combined with the other 

insignificant ownership variables, we fail to confirm that the agency-cost theory is explaining 

Scandinavian IPO performance. This do make some sense as the agency-cost theory often is 

associated with the underperformance phenomenon, which is significantly rejected in this study. 

However, the agency-cost theory may have some explanatory power reflected in the DE variable 

being significant. This will elaborate upon this in the next section.  

In accordance with hypothesis 8, there is a negative relationship between having a single lead 

manager and long-term abnormal returns. However, the relationship is insignificant and we 

therefore fail to confirm, that a single lead manager results in worse long-term IPO performance 

relatively to using a joint book building process with multiple underwriters.   
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With respect to the signalling hypothesis the FDR and the MV variables were included. It is 

interesting that both variables are insignificant as the empirical literature has put great focus on this 

hypothesis and these two specific variables. However, both coefficients were positive. It is though 

important to notice the large and positive coefficient for the MV variable. Essentially, when a 

coefficient takes on a value this great (when the variable itself is small) it implies that very small 

changes in MV creates large changes in abnormal performance. Therefore, we would expect our 

observations to have similar MV observations. A potential reason for this could be that the SNTM 

Index is applied, which is less volatile compared to applying a firm-matched benchmark approach. 

In total, we fail to confirm the signalling hypothesis in regards to these two variables in this study. 

In regards to industry dummies, only significant variables will be thoroughly analysed. However, 

with respect to table 15, it is interesting to shortly assess the results. As stated in section 5.5.1.6 

the industry “Machinery and Equipment” (MAC) is excluded to avoid the dummy-trap from perfect 

multicollinearity. Comparing the results to the cross-sectional analysis all variables, despite OS, have 

the same coefficient as in table 11. It does, however, make sense that OS has another coefficient as 

this it is tested against the MAC industry and not against zero, which was the case in the cross-

sectional analysis. Considering the cross-sectional results from table 11, OS also had higher 

abnormal performance relatively to MAC. The highest coefficient is found for PRIME, however, we 

cannot say anything about whether this industry is the best performing due to its insignificant 

coefficient and as Chemicals is the best performing industry according to table 11 from the cross-

sectional analysis.  

6.2.2 Regression Results – The Nested Model  

As seen in table 15, ten variables are included in the AIC minimised regression model resulting in an 

adjusted R-square of 0.2394 and an AIC-coefficient of -70.44. Due to the functional form of the R-

square, we will not go into detail about whether the 23.94% variance explained is high or low, 

however, we note that the level of R-square is similar to those observed in other studies (Goergen 

et al, 2007; Alvarez & Gonzalez, 2005). Two variables are significant at the 1%-level, five variables 

are significant at the 5%-level and three variables are significant at the 10%-level62. Further, the 

entire model is significant at the 1%-level referring to the F-test.  

Starting out, we discuss the first three variables included in the regression; LnAssets, LnAge and 

DE. All variables have previously proven to be explanatory variables for positive performance in the 

empirical literature, which we also find to be the case in this Scandinavian IPO study. Hence, they 

are all significant at the 5%-level and positively associated with long-term performance, which 

confirm hypotheses 1, 2 and 3 derived in chapter 5. Especially the size of the company has proven 

                                                           

62 Note that LnAssets and LnAge are very close at being significant at the 1% level as well.  
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to be an essential factor, which was discussed in the cross-sectional analysis where both the EW 

and VW analysis suggested superior performance for large-cap IPOs. In the regression analysis, we 

decided to apply another measure for size; the total asset value at the IPO date. We did this to avoid 

perfect multicollinearity from including two highly correlated size measures – the market cap and 

the asset measure. An inclusion of market cap would most likely result in similar conclusions as the 

cross-sectional analysis. Finally, the market cap measure does not necessarily reflect the size of 

the firm as future growth expectations are included. Having included two measures in two types of 

analyses we are confident stating that the size of the IPO firm is an important determinant for the 

long-term IPO performance. Therefore, as hypothesis 1 is confirmed, we find that the uncertainty 

hypothesis is one of the main explanations for the IPO aftermarket performance.  

This is also the case for the significant LnAge variable, which was included in the analysis as a proxy 

for the uncertainty hypothesis in order to explain the long-term IPO performance. More specifically, 

the size as well as the age of the company are reliable signals for firm quality, resulting in superior 

long-term performance63. As the average age of IPOs in the sample is 24.7 years, relatively to 12.7 

years for Ritter (1991), in which underperformance are found, Scandinavian IPOs seem to be more 

mature, supporting the above argument for more positive abnormal returns.   

Focusing on hypothesis 3, we confirm that the amount of debt relatively to equity is associated with 

positive abnormal performance. As stated in section 5.5.1.3, we believe that this variable is 

explaining the agency-cost theory thoroughly described in section 3.2.3.1, and thus having a greater 

amount of leverage should result in better performance (potentially due to the increased risk of 

bankruptcy). However, despite this variable being related to the agency-cost theory, we cannot 

simply conclude that the theory is positively associated to IPO performance as was the case with 

the uncertainty hypothesis. The reason is, that we expected the Retained variable to be the primary 

determinant for the agency-cost theory, because the retained number of shares directly measures 

the transition of ownership when going public. This variable is, however, highly insignificant with a 

t-statistic less than one64. Further, other ownership variables that could affect the agency-cost 

theory, like NBLOCK and LS, are also insignificant. Therefore, we delimit ourselves to conclude that 

the amount of leverage is significantly and positively associated to abnormal performance, with the 

agency-cost theory as a potential reason.  

                                                           

63 We should note that the variable LnOP was included to support the uncertainty hypothesis. However, this 

variable was highly insignificant with a slightly positive coefficient (almost = 0).  
64 Despite the Retained variable being insignificant we do observe a positive coefficient. This implies that a 

company issuing few shares (retains ownership) has better performance relatively to a company issuing 

many shares. Therefore, the coefficient is, as expected from section 3.2.3.1, stating that the agency-cost 

theory has a negative relation in terms of the important retained variable. This is the primary reason for why 

we do not confirm that the agency-cost theory explains positive performance.  
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Next, the three significant industry variables; Wholesale & Retail Trade, Logistics and Construction 

are considered. All variables had negative cap-adjusted BHARs with respect to table 15 and it 

therefore makes sense that these variables have negative coefficients in the regression analysis as 

well. To interpret these results, companies going public within the three industries are expected to 

perform worse relatively to companies in other industries. From a statistical perspective, it is 

interesting to focus on the variables Pharmaceuticals and Information Technology. Both variables 

had a negative BHAR exceeding -30%, however, these are excluded from the final model while 

Logistics are included with a significant coefficient and a BHAR of just -4.4%. A potential explanation 

is that only 9 Pharmaceutical companies and 15 Information Technology companies are present in 

the sample relatively to 22 Logistic companies. Concerning industries, the results are equivalent to 

the cross-sectional analysis findings. It is though interesting that the model ends up with three 

industries that all could be classified as “classical industries” and, that industries related to Schuster’s 

(2003) new economy classification leave the model. It does, however, seem like Scandinavian IPOs 

have similar characteristics in terms of industries as was found in Schuster’s study of European 

IPOs with classical industries performing relatively worse. As also stated in the cross-sectional 

analysis, the Wholesale & Retail Trade industry and especially the Construction industry are highly 

cyclical and most likely affected more by the global financial crisis, which explains the significant 

and negative beta coefficient in the regression model.  

A hypothesis described extensively in chapter 3 is the window of opportunity hypothesis, which 

should be explained by including variables such as OA, HOT and MS. As described in the previous 

section 6.2.1, the MS variable was highly insignificant. Despite the insignificant MS variable, window-

dressing behaviour in Scandinavia is identified. Especially the significant and negative overallotment 

dummy provides supporting evidence of firms exploiting situations where people are overly 

optimistic. Furthermore, window-dressing often occurs in hot periods and the significant and 

negative coefficient for the Hot-Market dummy supports this argument. The HOT variable is further 

interesting to consider with respect to the cross-sectional analysis, in which positive performance 

in two out of the three years were found. It was then stated that the results potentially could be 

dominated by large companies going public in these hot-periods, and that the regression analysis 

would take such relationships into consideration. As expected, a positive LnAsset coefficient and a 

negative Hot-Market dummy coefficient are observed. Therefore, Scandinavian companies going 

public in hot-periods will, on average, perform worse relatively to companies going public in cold 

periods confirming hypotheses 11 and 1365. In total, the regression results clearly support the window 

of opportunity hypothesis as an explanation for IPO aftermarket performance.  

                                                           

65 As argued in section 5.5.1.14 the MS variable were also expected to have an impact here, however, as 

analysed in the previous section the variable was highly insignificant.  
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The last variables included in the nested regression model is SCAN and Oslo both having significant 

and positive coefficients. Therefore, results suggest that Norwegian IPOs perform better relatively 

to its Scandinavian peers, which is a surprise taking the initial assumption in section 1.2 about 

homogenous markets into consideration. Furthermore, 55% of the sample IPOs were issued in Oslo, 

which positively affects total sample performance66. The positive coefficient for SCAN is especially 

interesting. The variable is included as it is interesting to know whether a Scandinavian led 

underwriting process results in better performance due to potentially better investor and market 

know-how. The positive coefficient confirms this relationship and is significant at the 10%-level, 

which confirms hypothesis 9. This variable will be discussed further in the upcoming discussion as 

it presents a feasible explanation for why Scandinavian IPOs seem to have more positive abnormal 

returns in the long-run relatively to e.g. US IPOs.   

                                                           

66 Note, however, as was stated in the cross-sectional analysis, that positive results for Denmark and Sweden 

are found. Therefore, overperformance is not entirely driven by Norwegian IPOs.  
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7. Discussion  

In this chapter, findings are discussed in a critical and realistic matter. The discussion will mainly 

focus on why the underperformance pattern found in most previous research papers of developed 

markets does not extend to Scandinavian IPOs. This will be explained by including the findings from 

the determinant analysis as well as a variety of other theories. The discussion will be performed by 

approaching the question from two different angles.  

The first approach is to compare with the existing literature. Initially, it is relevant to compare results 

to the most acknowledged paper in the empirical literature, the 1991 paper by J. Ritter. As Ritter 

(1991) studies American IPOs, studies more relevant for our geographic area need to be considered. 

This will be discussed with respect to European studies such as Goergen et al., (2007), Alvarez & 

Gonzalez (2005) and Schuster (2003). The second approach is to come up with theories, that we 

personally find relevant in explaining, not just why the long-term underperformance phenomenon is 

rejected, but also why Scandinavian IPOs seem to perform better than the applied benchmarks 

(however, insignificant). In addition, the discussion will be performed with respect to other relevant 

hypotheses, articles and our own ideas.  

At last, we discuss potential pitfalls and consider how the applied methodology influences results as 

well as consider how future researchers should continue to study long-term IPO performance in 

Scandinavia.  

7.1 Comparison with the empirical literature 

The regression analysis revealed that the maturity of the issuing firms is an important determinant 

for long-term IPO performance. This result is especially interesting as Ritter (1991) finds a similar 

positive relationship between age of the IPO firm and aftermarket performance. Thus, it is relevant 

to compare the average maturity of firms going public in Scandinavia with the US IPOs in Ritter’s 

1991 sample. The average age of firms in our sample is 24.7 years. In comparison, the average age 

of firms in Ritter’s 1991 study only equals 12.7 years67, indicating that a Scandinavian IPO firm on 

average is twice as “mature” as an American IPO firm. Similar to Ritter, other European studies 

finding underperformance, such as Goergen et al. (2007), have a low average sample IPO age of 

8.97 years. Schuster (2003) finds, similar to this study no evidence of long-term underperformance 

studying European IPOs, and similar to this Scandinavian sample the average age of IPO firms are 

                                                           

67 Ritters (1991) sample also include banks and S&L’s which are excluded in our Scandinavian sample. The 

averafe age of in these sectors equals 43.13. If calculating the average age of firms less these banks and 

S&L’s the average age of Ritter’s American firms are down to 9.9 years – which additionally highlights the 

difference in maturity compared to this Scandinavian sample.     
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between 21 and 35 years dependent on the country of interest. Thus, the fact that Scandinavian IPO 

firms are more mature relatively to other counties can, in line with the uncertainty hypothesis, be a 

reason for why the underperformance phenomenon does not extend to Scandinavian IPOs. 

The size variable was also confirmed to be a significant determinant for IPO performance. However, 

it is problematic to compare firm size to other studies due to differences in time-periods, and as 

firm size should be measured relatively when comparing heterogeneous markets68. Especially the 

last point is crucial since the definition of a large IPO in Scandinavia is different from how a large 

IPO is defined in the United States. Without performing direct analysis, we suspect Scandinavian 

IPOs to be, on average, larger relatively to firms already trading on Scandinavian stock exchanges, 

compared to IPOs in the United States relatively to companies already trading on e.g. the New York 

Stock Exchange. To illustrate this point, we refer to recent IPOs in Denmark where both Dong and 

Nets went public on the Copenhagen Stock Exchange in 2016. These stocks were already included 

in the OMX C20 Index after the first reorganising of shares, which occurs every half year (Berlingske 

Business, 2016). This suggests, without profound theoretical evidence, that relatively large 

companies go public in Scandinavia, which affect performance positively. Thus, investigating how 

IPO performance depends on the relative size of companies in different equity markets is a very 

relevant question for future research on long-run IPO performance.     

The determinant regressions further lead us to confirm our ninth hypothesis, as we find a negative 

relationship between the exercise of overallotment shares and long-term performance. Ritter (1991) 

does not use such an overallotment dummy, however, in line with the window-of-opportunity and 

divergence of opinion hypotheses, the initial hype of the IPO has a negative effect on long-run IPO 

performance69. Giving this negative relationship, a potential reason for why long-term under-

performance is not present in Scandinavia could be that IPOs are less hyped compared to American 

IPOs. This is illustrated by Ritter having an on average first-day-abnormal-return of 14% compared 

to the modest mean of 2.8% in this sample. This explanation also holds if comparing to European 

studies, such as Goergen et al., (2007) having an average first-day-abnormal return of 9.74%, and 

Alvarez & Gonzalez (2005) having an average first-day-abnormal-return of 13%.                      

Another thought on why we find more positive performance in Scandinavian IPO compared to Ritter 

(1991) and Alvarez & Gonzalez (2005) is the higher degree of New Economy firms going public as 

defined by Schuster (2003)70. In his European study, Schuster argues that the better long-term IPO 

                                                           

68 It is not possible to directly compare market caps in the 1980’s to market caps in 2014. Calculating market 

caps adjusted for time-value is a possibility, however, this was assessed too uncertain and out of the scope of 

the study.    
69 Ritter (1991) measures this by the first-day-return. 
70 See chapter 3.1.2 for more details and definition of New Economy IPO. 
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performance in countries such as the Netherlands and Sweden compared to countries like Italy and 

Spain can be partly explained by more New Economy IPOs issued. In the analysis, we find evidence 

supporting this hypothesis, however, we also find that IT firms have poor performance, which is in 

contrast to Schuster (2003). Therefore, more detailed analysis about the firm characteristics of 

Scandinavian IPOs could be interesting to consider in future studies – in connection to the findings 

by Schuster (2003).       

7.2 Other reason for better Scandinavian IPO Performance 

Despite having included several ownership variables in the regression model analysed in chapter 6, 

all turning out to be insignificant, we do believe that differences in performance could be attributable 

to ownership and corporate governance. This can be considered from several perspectives. One 

being the motivation for IPO firms going public. In Scandinavia, we do see many large companies 

being private, relatively to the US and neighbouring countries like Germany, where basically all large 

corporations are traded publicly. So, why do companies in Scandinavia decide to go public, and why 

do companies, e.g. in Germany and the US decide to go public? If there are any differences in such 

decisions this could likely impact long-term performance. More specifically, if the founder or the 

investors go public as an exit opportunity to cash out, this could influence performance negatively. 

In contrast, if going public is to finance further development of the business, this could potentially 

work in favour of the firm resulting in better long-term IPO performance. Unfortunately, we have 

not been able to gather theoretical evidence regarding this, however, we do suspect the “going public 

decision” to be more cautious in Scandinavia, which could be illustrated with respect to the more 

mature companies. We will not go into specific details as we did not find supporting evidence for 

our governance and ownership variables, however, we encourage future researchers to extend the 

knowledge with specialised analysis within the Scandinavian equity market, as international research 

has suggested significant explanation power of governance and ownership (Levis, 2011).  

Another factor that could potentially explain why Scandinavian IPOs perform relatively better than 

American IPOs lies in the role of the analysts. In the US, companies performing IPOs are subject to 

a so-called “quiet period”, which means that analysts affiliated with the underwriters are prohibited 

from issuing equity research papers or recommendations from the day of the decision to go public, 

and until 40 calendar days after the IPO (Ritter, 2003). The American system sets this rule to secure 

that all relevant information is included in the prospectus instead of having the need for multiple 

informational documents. Since there is no rule of any quiet period in Scandinavia, both affiliated 

and unaffiliated analysts can publish equity research reports leading up to IPO and in the initial 

trading period. This provides a possible explanation for why the Scandinavian market seems to be 

more efficient in their valuations of IPOs in both the short and long-run. In addition, this regulatory 

difference between countries could explain why a Scandinavian lead underwriter and performance 
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are positively related (hypothesis 9). The local underwriter may have specialised knowledge and are 

more familiar with the regulatory environment of the specific country. This would enable them to 

support the underwriting process better and perform more stable long-term support for the IPO 

firm. However, as little research exists regarding long-term performance of European IPOs, and the 

role of the underwriter, it is not possible to compare this theory with other European studies. If so, 

we would expect countries not subject to the quiet-period to be better off having a local underwriter.    

In chapter 3 we argued for the prospect theory as a possible explanation for the underperformance 

phenomenon. However, due to the prospect theory requiring an entire study itself it was excluded 

from this analysis. The theory could though be a reason for why differences in IPO performance 

across countries occur, which makes it of great interest to include in the discussion. As mentioned 

in chapter 3, the Ma and Shen (2003) study confirmed that no underperformance was present taking 

the specific utility function of the investor into consideration. Their article does not state that 

underperformance is caused by investors with a risk seeking utility function entering the IPO market, 

but only whether this type of investor still experiences underperformance as they are compensated 

by the possibility of gaining a large extreme return. For this study, it is difficult to state that the 

prospect theory could explain differences in results as information about investors and their utility 

functions are not available. However, if analysing on the assumption that foreign IPO markets are 

dominated by irrational investors with risk seeking utility functions, and that investor composition is 

causing a lower price, this could explain performance differences71. Further, a low positive skewness 

coefficient of just 2.05 relatively to between four and 12 in other studies is observed. This implies 

that Scandinavian IPOs have less extreme positive returns compared to Ritter’s (1991) US sample 

with a higher skewness coefficient. If investors causing the negative long-term performance are 

having utility functions as in the United States, these will simply not invest in Scandinavian IPOs as 

the perceived utility received is too low. Thus, the Scandinavian IPO market may be more efficient, 

relatively to the apparently inefficient market in the US, due to more “normal” return characteristics. 

A second reason could be that investors possess different utility functions dependent on country, 

and that it simply isn’t the investor composition that influences the share price. If this is the case, 

Scandinavian IPO investors are potentially valuing the extreme positive returns higher than investors 

in other countries due to a different utility function, and the investor demand will simply increase 

and drive up the price. As can be seen from the two examples we do not directly know how the 

prospect theory would relate to Scandinavian performance, only that it could be a potential reason 

for differences. Therefore, we encourage future researchers to study this field more extensively 

and potentially derive the Scandinavian IPO investor utility function.  

                                                           

71 We are well aware that quite a lot of assumptions are included for this theory to apply.  
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An alternative explanation for why Scandinavian IPOs seem to outperform relevant benchmarks, 

however, statistically insignificant, can be found in Kevin Rock’s paper from 1986. In this paper, Rock 

(1986) presents the theory of the “Winners Curse” as a possible explanation for why IPOs can deliver 

abnormal returns. The theory is that two investor groups exist, as they have different information 

about the fair value of the shares. While uninformed investors will subscribe to IPOs beyond the 

true market value of the IPO shares, informed investors will only bid on the shares when the price 

is less than the true market value. This causes a “Winners Curse” for the uninformed investors and 

delivers a possible explanation for why IPOs can experience positive abnormal performance. Thus, 

a reason for why Scandinavian IPOs do not show any evidence of underperformance (but slight 

insignificant overperformance) could be attributed to more uninformed investors being present in 

Scandinavia relatively to other and larger equity markets. A study in direct relation to the investor 

profile and the level of information when buying IPO shares to test whether the Winners Curse 

theory is an explanation for the good performance is thus interesting for future research. In addition, 

it could be interesting to study the horizon of the Scandinavian IPO investor compared to American 

IPO investors to see whether the proportion of long-horizon and short-horizon investors can explain 

the aftermarket IPO performance.      

Finally, we want to end this part of the discussion by noticing that the existence of long-term IPO 

underperformance is in conflict with the efficient market hypothesis. According to traditional finance 

theory, the equity market should efficiently reflect all publicly available information72. Thus, there 

should be no opportunities for IPOs to perform either better or worse than relevant benchmarks. 

Hence, the results of insignificant abnormal IPO returns in Scandinavia are in accordance with the 

theory of efficient markets, which could indicate that the Scandinavian market is more efficient than 

other markets studied in the empirical literature, e.g. the US market. Investigating why this is the 

case is a relevant problem for future research. From a theoretical standpoint, it is further important 

to point out how surprising the previous findings of significant abnormal IPO performance are. One 

could easily argue that stocks trading on a public exchange at some point stop being defined as an 

IPO. The findings of no long-term IPO anomalies in Scandinavia are hence more in line with the 

original efficient market theory than the findings of Ritter and other researchers. The question then 

becomes: For how long a period is an IPO still regarded as an IPO and when does a share reach 

the point where it can no longer be characterised as an IPO?                      

                                                           

72 This is what Fama (1970) defines as semi-strong market efficiency. 
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7.3 Pitfalls and Future Research 

We believe that this study represents trustworthy results and brings new and important evidence to 

the literature on long-term Scandinavian IPO performance. However, we do not deny the existence 

of biases and potential limitations, which need to be critically evaluated.  

IPO performance is only considered with respect to the SNTM Index and the SNTM Cap-Adjusted 

Indexes. We do not deny that other benchmarks could have been relevant. Applying a firm-matched 

approach or other relevant benchmarks, could potentially lead to different performance results. 

Furthermore, we apply the event-time methodology, which is the most applied methodology in terms 

of long-term IPO performance. We adjust slightly for firm characteristic by applying the cap-adjusted 

SNTM Index, however, for thorough risk adjustment we encourage future researchers to study the 

same time-period in using a calendar-time approach. By following the calendar-time approach, 

researchers would be able to study whether a significant alpha-coefficient is present. In section 5.2 

we argue for why the event-time methodology is more relevant than the calendar-time approach. 

However, the calendar-time approach would be great as supporting evidence and especially the 

impact of beta values could be well illustrated in such approach. A potential reason for Scandinavian 

IPOs performing slightly better than the market is that the beta coefficients are exceeding one, which 

we would directly adjust for using the calendar-time approach. We, however, note that foreign IPOs 

also have beta coefficients exceeding one, and therefore, it seems like market risk alone cannot 

explain why we reject the underperformance phenomenon. 

Our applied benchmarks could potentially suffer from benchmark contamination. The bias occurs as 

several IPOs in our sample are included in the SNTM Index. In the event-time methodology this 

implies that a specific IPO is adjusted for its own return, creating slightly biased performance results. 

This bias could be further strengthened in our study, as we use value-weighted performance 

measures. Because large companies are included in the indexes, these companies are adjusted even 

more for its own return relatively to small firms. This confirms the importance of also analysing at 

an equally-weighted basis, which we did in chapter 6. In total, we have, unfortunately, been unable 

to directly adjust for this bias, which again suggests that results should be treated with caution73.  

We further need to be critical with respect to the time-period and the chosen stock exchanges. The 

fact that the global financial crisis is included in our sample could bias results as we exclude banks, 

pure real-estate firms and investment funds. These types of companies were especially hit under 

the financial crisis, and as many large Scandinavian banks are included in the applied benchmarks 

this could make the SNTM index drop relatively more than our sample of IPOs. However, in relation 

to our beta argument from the above paragraph, we would expect our sample to perform even 

                                                           

73 We argued for why we have not directly adjusted for this bias in section 5.3.1.  
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worse compared to the market. In terms of stock exchanges, we have included the three major 

Scandinavian exchanges; Stockholm, Copenhagen and Oslo. As we concluded that small IPOs 

performed worse relatively to large IPOs, an inclusion of smaller Scandinavian exchanges, such as 

First North, Aktietorget and Oslo Axcess, could potentially reverse results. On the other hand, we 

notice that almost the entire existing literature on long-term IPO performance only includes major 

stock exchanges.  

Focusing on the determinant analysis, a potential bias which could impact the conclusions is the 

small normality assumption break. However, as also discussed in section 6.2, further adjusting for 

such small skewness and kurtosis coefficients would have little, if any, impact on the t-statistics. 

Therefore, we state that this creates slightly misleading t-statistics but considering the observed t-

statistics in table 15, it would most likely not cause any of the included determinants to move out of 

the 10% significance level74. Lastly, we have not been able to explain the entire variation in the 

multiple regression analysis. This suggests that other interesting variables that could explain long-

term Scandinavian IPO performance do exists, and thus, we highly encourage researchers to be 

even more creative and uncover additional explanatory variables for Scandinavian IPO performance. 

 

 

  

                                                           

74 We observed in section 5.4.2.1 how small impact a skewness of +2 and kurtosis of around 7 had on the 

critical values. A skewness of >1 and kurtosis of approximately 2.5 would thus lead to even smaller 

differences in critical values.  
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8. Conclusion 

Using a sample of 153 IPOs on the three primary Scandinavian stock exchanges in the period from 

2004 to 2014, this study finds no evidence of the long-term IPO underperformance phenomenon 

for a three-year post listing period. The evidence is presented by utilising the from the literature 

most commonly applied methodology, the event-time methodology, to evaluate performance. The 

event study is performed by computing both cumulative abnormal returns as well as buy-and-hold 

abnormal return.  

The conclusion is reached as three out of four abnormal return measures, using both equally and 

value weighted computation schemes benchmarked against size-adjusted market indexes, reports 

positive coefficients, which indicates that Scandinavian IPOs seem to overperform benchmarks. 

However, when applying bootstrapped skewness adjusted test statistics for the BHAR measures, in 

line with the suggested approach by Lyon, Barber and Tsai (1999) and normal test statistics for the 

CAR measures, the identified evidence of long-term overperformance is not found to be consistently 

significant. Therefore, the results do not allow for unambiguous conclusions about IPO over-

performance and we cannot conclude that the long-term overperformance is statistically different 

from zero. In total, the study suggests that the Scandinavian IPO market is more efficient than what 

other researchers have observed in the United States, Asia and other European countries. However, 

conclusions about market efficiency should be treated with caution, as this is not the scope of the 

paper and limited risk-adjustments are performed. Thus, applying other benchmark types or the 

calendar-time methodology might result in contradicting conclusions. 

The thesis further aims to identify determinants for Scandinavian long-term IPO performance. This 

is done through both cross-sectional performance evaluation and OLS regressions with firm-

specific, issue-specific and market-specific variables. Determinants for why IPOs deliver long-term 

abnormal performance are identified in accordance with theories and empirical results found by 

international researchers. Main findings from both the cross-sectional performance evaluation and 

the regression analysis are, that the size and the maturity of the issuing firm are significantly and 

positively explaining long-term IPO performance. These specific findings are in accordance with the 

uncertainty hypothesis, and this theory is thus confirmed to explain Scandinavian long-term IPO 

performance. The study finds that the degree of leverage relatively to the book value of equity 

positively explains long-term performance. This can partly be explained by the agency-cost theory, 

however, as several other ownership variables, such as the level of retained ownership are found 

insignificant, we cannot provide unambiguous conclusions regarding the agency-cost theory as a 

determinant for long-run IPO performance. Other behavioural explanations, such as the windows of 

opportunity hypothesis and the divergence of opinion hypotheses, are found to have significant and 

negative explanatory power. This is concluded as the exercise of overallotment shares and hot 
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market issues are found to be negative determinants for performance. Finally, the study finds weak 

evidence of IPOs led by Scandinavian underwriters performing relatively better than IPOs led by 

international underwriters.  

Empirical and theoretical reflections on why the observed underperformance phenomenon do not 

extend to the Scandinavian IPO market is provided in the discussion. In line with the uncertainty 

hypothesis, a possible explanation is that Scandinavian IPOs, on average, are larger and more mature 

relatively to IPOs in larger equity markets, such as the United States. Other possible explanations 

could be that Scandinavian IPOs are less hyped, and that a larger amount of New Economy firms 

with better growth potential are going public in Scandinavia. Finally, other potential explanations 

such as prospect theory, the winners curse theory, the efficient market theory and the regulatory 

environment are discussed as potential explanations for Scandinavian IPO performance.  
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10. Appendix 

10.1 IPO List 

 

Firm Exchange Cap Year

ABILITY GROUP ASA Oslo Stock Exchange Mid-Cap 2006

AKER ASA Oslo Stock Exchange Mid-Cap 2004

AKER DRILLING ASA Oslo Stock Exchange Mid-Cap 2005

AKER KVÆRNER ASA Oslo Stock Exchange Mid-Cap 2004

AKER SEAFOODS ASA Oslo Stock Exchange Mid-Cap 2005

AKVA GROUP ASA Oslo Stock Exchange Small-Cap 2006

ALGETA ASA Oslo Stock Exchange Small-Cap 2007

AMERICAN SHIPPING COMPANY ASA Oslo Stock Exchange Mid-Cap 2005

APL ASA Oslo Stock Exchange Mid-Cap 2005

ARISE WINDPOWER AB Nasdaq OMX - Stockholm Mid-Cap 2010

ARTUMAS GROUP INC. Oslo Stock Exchange Small-Cap 2005

ASETEX  Oslo Stock Exchange Small-Cap 2013

AUSTEVOLL SEAFOOD ASA Oslo Stock Exchange Mid-Cap 2006

BAKKAFROST P/F Oslo Stock Exchange Mid-Cap 2010

BE GROUP AB Nasdaq OMX - Stockholm Mid-Cap 2006

BIOTEC PHARMACON ASA Oslo Stock Exchange Small-Cap 2005

BIOVITRUM AB Nasdaq OMX - Stockholm Mid-Cap 2006

BLOCK WATNE GRUPPEN ASA Oslo Stock Exchange Mid-Cap 2006

BORREGAARD ASA Oslo Stock Exchange Mid-Cap 2012

BOULE DIAGNOSTICS AB Nasdaq OMX - Stockholm Small-Cap 2011

BOUVET ASA Oslo Stock Exchange Small-Cap 2007

BW LPG Oslo Stock Exchange Mid-Cap 2013

BYGGMAX GROUP AB Nasdaq OMX - Stockholm Mid-Cap 2010

CAMILLO EITZEN & CO ASA Oslo Stock Exchange Small-Cap 2004

CARL LAMM HOLDING AB Nasdaq OMX - Stockholm Small-Cap 2008

CATENA AB Nasdaq OMX - Stockholm Small-Cap 2006

CBRAIN A/S Nasdaq OMX - Copenhagen Small-Cap 2006

CERMAQ ASA Oslo Stock Exchange Mid-Cap 2005

CHEMOMETEC A/S Nasdaq OMX - Copenhagen Small-Cap 2006

CHR HANSEN HOLDING A/S Nasdaq OMX - Copenhagen Large-Cap 2010

CIMBER STERLING GROUP A/S Nasdaq OMX - Copenhagen Small-Cap 2009

CLOETTA AB Nasdaq OMX - Stockholm Small-Cap 2008
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Firm Exchange Cap Year

CODFARMERS ASA Oslo Stock Exchange Small-Cap 2006

COMROD COMMUNICATION ASA Oslo Stock Exchange Small-Cap 2007

CONCENTRIC AB Nasdaq OMX - Stockholm Mid-Cap 2011

COPEINCA ASA Oslo Stock Exchange Mid-Cap 2007

CREW MINERALS ASA Oslo Stock Exchange Mid-Cap 2006

CURALOGIC A/S Nasdaq OMX - Copenhagen Small-Cap 2006

DEDICARE AB Nasdaq OMX - Stockholm Small-Cap 2011

DEEP SEA SUPPLY PLC Oslo Stock Exchange Mid-Cap 2006

DGC ONE AB Nasdaq OMX - Stockholm Small-Cap 2008

DOLPHIN INTERCONNECT SOLUTIONS ASA Oslo Stock Exchange Small-Cap 2006

DUNI AB Nasdaq OMX - Stockholm Mid-Cap 2007

DYNAPEL SYSTEMS INC Oslo Stock Exchange Small-Cap 2005

EASTERN DRILLING ASA Oslo Stock Exchange Mid-Cap 2005

EIDESVIK OFFSHORE ASA Oslo Stock Exchange Mid-Cap 2005

ELECTRA GRUPPEN AB Nasdaq OMX - Stockholm Small-Cap 2006

ELECTROMAGNETIC GEOSERVICES ASA Oslo Stock Exchange Large-Cap 2007

ERRIA A/S Nasdaq OMX - Copenhagen Small-Cap 2007

EUROINVESTOR.COM A/S Nasdaq OMX - Copenhagen Small-Cap 2007

EWORK SCANDINAVIA AB Nasdaq OMX - Stockholm Small-Cap 2008

EXIQON A/S Nasdaq OMX - Copenhagen Small-Cap 2007

FAKTOR EIENDOM ASA Oslo Stock Exchange Mid-Cap 2006

FARA ASA Oslo Stock Exchange Small-Cap 2005

FINNVEDENBULTEN AB Nasdaq OMX - Stockholm Mid-Cap 2011

FIRSTFARMS A/S Nasdaq OMX - Copenhagen Small-Cap 2006

FLOATEL INTERNATIONAL LTD Oslo Stock Exchange Mid-Cap 2010

FORMPIPE SOFTWARE AB Nasdaq OMX - Stockholm Small-Cap 2005

FRED OLSEN PRODUCTION ASA Oslo Stock Exchange Mid-Cap 2007

FUNCOM NV Oslo Stock Exchange Small-Cap 2005

GJENSIDIGE FORSIKRING ASA Oslo Stock Exchange Large-Cap 2010

GRENLAND GROUP AS Oslo Stock Exchange Small-Cap 2005

GRIEG SEAFOOD ASA Oslo Stock Exchange Mid-Cap 2007

GUNNEBO INDUSTRIER AB Nasdaq OMX - Stockholm Small-Cap 2005

HAFSLUND INFRATEK ASA Oslo Stock Exchange Small-Cap 2007

HAKON INVEST AB Nasdaq OMX - Stockholm Small-Cap 2005

HAVILA SHIPPING ASA Oslo Stock Exchange Small-Cap 2005

HEMTEX AB Nasdaq OMX - Stockholm Mid-Cap 2005

HEXPOL AB Nasdaq OMX - Stockholm Mid-Cap 2008
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Firm Exchange Cap Year

HMS NETWORKS AB Nasdaq OMX - Stockholm Small-Cap 2007

HOEGH LNG HOLDINGS LTD Oslo Stock Exchange Mid-Cap 2011

HUSQVARNA AB Nasdaq OMX - Stockholm Large-Cap 2006

INDUTRADE AB Nasdaq OMX - Stockholm Mid-Cap 2005

INVIK & CO AB Nasdaq OMX - Stockholm Mid-Cap 2005

KAPPAHL AB Nasdaq OMX - Stockholm Mid-Cap 2006

KAROLINSKA DEVELOPMENT AB Nasdaq OMX - Stockholm Mid-Cap 2011

KONGSBERG AUTOMOTIVE HOLDING ASA Oslo Stock Exchange Mid-Cap 2005

KVAERNER ASA Oslo Stock Exchange Mid-Cap 2011

LAPPLAND GOLDMINERS AB Nasdaq OMX - Stockholm Small-Cap 2004

LIFECYCLE PHARMA A/S Nasdaq OMX - Copenhagen Mid-Cap 2006

LINDAB INTERNATIONAL AB Nasdaq OMX - Stockholm Large-Cap 2006

LINKMED AB Nasdaq OMX - Stockholm Small-Cap 2006

MAMUT ASA Oslo Stock Exchange Small-Cap 2004

MARITIME INDUSTRIAL SERVICES LTD Oslo Stock Exchange Mid-Cap 2007

MATAS A/S Nasdaq OMX - Copenhagen Mid-Cap 2013

MEDIA & RESEARCH GROUP ASA Oslo Stock Exchange Small-Cap 2005

MEDISTIM ASA Oslo Stock Exchange Small-Cap 2004

MOBERG DERMA AB Nasdaq OMX - Stockholm Small-Cap 2011

MONDO A/S Nasdaq OMX - Copenhagen Small-Cap 2006

MORPOL ASA Oslo Stock Exchange Mid-Cap 2010

MQ HOLDING AB Nasdaq OMX - Stockholm Small-Cap 2010

NAPATECH A/S Oslo Stock Exchange Small-Cap 2013

NAVAMEDIC ASA Oslo Stock Exchange Small-Cap 2006

NEAS ASA Oslo Stock Exchange Small-Cap 2007

NEDERMAN HOLDING AB Nasdaq OMX - Stockholm Small-Cap 2007

NEXUS FLOATING PRODUCTION LTD Oslo Stock Exchange Mid-Cap 2007

NORDIC TANKERS A/S Nasdaq OMX - Copenhagen Small-Cap 2007

NORGANI HOTELS ASA Oslo Stock Exchange Mid-Cap 2005

NORWAY PELAGIC ASA Oslo Stock Exchange Small-Cap 2008

Norway Royal Salmon Oslo Stock Exchange Small-Cap 2011

NOTE AB Nasdaq OMX - Stockholm Small-Cap 2004

NUNAMINERALS A/S Nasdaq OMX - Copenhagen Small-Cap 2008

OCEAN YIELD ASA Oslo Stock Exchange Mid-Cap 2013

ODFJELL DRILLING LTD. Oslo Stock Exchange Large-Cap 2013

ODIM ASA Oslo Stock Exchange Small-Cap 2005

OPERA SOFTWARE ASA Oslo Stock Exchange Small-Cap 2004
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Firm Exchange Cap Year

OPUS GROUP AB Nasdaq OMX - Stockholm Small-Cap 2006

OREXO AB Nasdaq OMX - Stockholm Small-Cap 2005

ORIFLAME COSMETICS SA Nasdaq OMX - Stockholm Large-Cap 2004

PANDORA A/S Nasdaq OMX - Copenhagen Large-Cap 2010

PANORO ENERGY ASA Oslo Stock Exchange Small-Cap 2010

PEAB INDUSTRI AB Nasdaq OMX - Stockholm Mid-Cap 2007

PETROJACK ASA Oslo Stock Exchange Small-Cap 2005

PETROJARL ASA Oslo Stock Exchange Mid-Cap 2006

PLATZER HOLDING AB Nasdaq OMX - Stockholm Mid-Cap 2013

Polimoon ASA Oslo Stock Exchange Small-Cap 2005

POWEL ASA Oslo Stock Exchange Small-Cap 2005

PRIME OFFICE A/S Nasdaq OMX - Copenhagen Small-Cap 2008

PRONOVA BIOPHARMA ASA Oslo Stock Exchange Large-Cap 2007

PROTECTOR FORSIKRING ASA Oslo Stock Exchange Mid-Cap 2006

Rem Offshore Oslo Stock Exchange Mid-Cap 2007

RENEWABLE ENERGY CORPORATION ASA Oslo Stock Exchange Large-Cap 2006

Reservoir Exploration Technology ASA Oslo Stock Exchange Small-Cap 2005

REVUS ENERGY AS Oslo Stock Exchange Mid-Cap 2005

REZIDOR HOTEL GROUP AB Nasdaq OMX - Stockholm Large-Cap 2006

ROVSING A/S Nasdaq OMX - Copenhagen Small-Cap 2006

SALMAR ASA Oslo Stock Exchange Mid-Cap 2007

SANITEC OYJ Nasdaq OMX - Stockholm Mid-Cap 2013

SCORPION OFFSHORE LTD Oslo Stock Exchange Large-Cap 2005

SEABIRD EXPLORATION PLC Oslo Stock Exchange Mid-Cap 2006

SECURITAS DIRECT AB Nasdaq OMX - Stockholm Mid-Cap 2006

SECURITAS SYSTEMS AB Nasdaq OMX - Stockholm Large-Cap 2006

SELVAAG BOLIG ASA Oslo Stock Exchange Mid-Cap 2012

SPECTRUM ASA Oslo Stock Exchange Small-Cap 2008

STATOIL FUEL & RETAIL ASA Oslo Stock Exchange Large-Cap 2010

SWEDOL AB Nasdaq OMX - Stockholm Small-Cap 2006

SYSTEMAIR AB Nasdaq OMX - Stockholm Mid-Cap 2007

TETHYS OIL AB Nasdaq OMX - Stockholm Small-Cap 2004

TILGIN AB Nasdaq OMX - Stockholm Small-Cap 2006

TOPOTARGET A/S Nasdaq OMX - Copenhagen Small-Cap 2005

TRADEDOUBLER AB Nasdaq OMX - Stockholm Mid-Cap 2005

TRANSMODE HOLDING AB Nasdaq OMX - Stockholm Mid-Cap 2011

TRIGON AGRI A/S Nasdaq OMX - Stockholm Small-Cap 2007
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Firm Exchange Cap Year

TROLLTECH ASA Oslo Stock Exchange Small-Cap 2006

TRYGVESTA A/S Nasdaq OMX - Copenhagen Large-Cap 2005

UNIFLEX AB Nasdaq OMX - Stockholm Small-Cap 2004

VERIPOS INC. Oslo Stock Exchange Small-Cap 2012

WAVEFIELD INSEIS AS Oslo Stock Exchange Mid-Cap 2006

WESTERN BULK ASA Oslo Stock Exchange Mid-Cap 2013

WILH WILHELMSEN ASA Oslo Stock Exchange Mid-Cap 2010

WILSON ASA Oslo Stock Exchange Small-Cap 2005

YARA INTERNATIONAL ASA Oslo Stock Exchange Large-Cap 2004

ZEALAND PHARMA A/S Nasdaq OMX - Copenhagen Mid-Cap 2010
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10.2 AAR Statistical Results 

 

 

 

Month EW AAR T-Stat VW AAR T-Stat

1 -0.82% -0.720 -0.88% -0.772

2 3.78% 2.855 *** 2.74% 2.071 **

3 5.76% 1.667 * 4.15% 1.203

4 2.25% 1.749 * 0.65% 0.509

5 -0.28% -0.269 0.10% 0.101

6 0.78% 0.756 -0.37% -0.362

7 1.54% 1.528 0.06% 0.064

8 -0.83% -1.008 -0.99% -1.204

9 0.26% 0.234 0.98% 0.889

10 -0.70% -0.698 -5.53% -5.531 ***

11 -0.25% -0.220 -0.15% -0.134

12 0.25% 0.267 0.30% 0.322

13 -0.44% -0.416 2.83% 2.671 ***

14 -1.24% -1.133 1.92% 1.749 *

15 0.27% 0.250 -0.24% -0.228

16 -1.07% -1.016 0.49% 0.465

17 0.91% 0.733 -2.22% -1.787 *

18 3.11% 1.644 2.73% 1.441

19 -1.27% -1.041 -2.79% -2.284 **

20 -0.38% -0.320 1.21% 1.023

21 0.80% 0.473 -4.41% -2.617 ***

22 -1.19% -1.191 -0.83% -0.829

23 1.03% 0.857 6.18% 5.154 ***

24 -0.01% -0.008 0.92% 0.659

25 0.00% 0.001 -1.25% -0.927

26 -0.80% -0.820 4.12% 4.204 ***

27 -2.18% -1.914 * -0.56% -0.488

28 -1.85% -1.585 -0.72% -0.617

29 3.14% 2.248 ** 3.61% 2.583 **

30 -1.25% -0.973 0.05% 0.040

31 -2.38% -1.846 * -0.11% -0.086

32 -1.62% -1.260 -1.08% -0.843

33 -0.39% -0.298 2.50% 1.910 *

34 -0.14% -0.084 0.00% -0.003

35 -1.71% -1.365 0.41% 0.325

36 1.96% 1.543 3.55% 2.802 ***

Appendix 10.1 – AAR Statistical Results – Broad Market Index 

Source: Own setup and analysis results. (*) Significant at 10%, (**) Significant at 5%, Significant at 1%.   
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Month EW AAR T-Stat VW AAR T-Stat

1 -1.06% -0.960 -0.97% -0.879

2 8.19% 1.693 * 2.67% 0.552

3 1.97% 1.472 4.14% 3.092 ***

4 2.52% 1.892 * 0.85% 0.635

5 -0.84% -0.832 -0.17% -0.166

6 0.71% 0.683 -0.30% -0.292

7 1.24% 1.239 0.08% 0.078

8 -1.12% -1.333 -1.24% -1.478

9 0.18% 0.153 1.15% 0.991

10 -1.58% -1.582 -6.02% -6.035 ***

11 -0.70% -0.664 -0.25% -0.237

12 -0.05% -0.049 -0.03% -0.026

13 -0.25% -0.235 2.89% 2.683 ***

14 -1.33% -1.205 1.99% 1.802 *

15 -0.32% -0.302 -0.57% -0.532

16 -1.22% -1.151 0.64% 0.609

17 2.02% 1.142 -2.62% -1.479

18 1.15% 0.902 2.50% 1.969 *

19 -1.63% -1.335 -3.13% -2.558 **

20 -0.49% -0.419 1.05% 0.891

21 0.49% 0.298 -4.41% -2.667 ***

22 -1.50% -1.453 -0.94% -0.907

23 0.86% 0.709 6.38% 5.260 ***

24 -0.24% -0.173 0.78% 0.558

25 -0.13% -0.095 -1.17% -0.881

26 -1.37% -1.323 3.78% 3.645 ***

27 -2.46% -2.136 ** -0.67% -0.585

28 -2.07% -1.785 * -1.07% -0.921

29 2.98% 2.096 ** 3.38% 2.372 **

30 -1.46% -1.125 -0.08% -0.058

31 -2.61% -1.995 ** -0.17% -0.130

32 -1.90% -1.485 -0.87% -0.681

33 -1.18% -0.863 2.37% 1.740 *

34 -0.18% -0.105 -0.09% -0.052

35 -1.85% -1.468 0.50% 0.401

36 1.13% 0.842 3.59% 2.687 ***

Appendix 10.2 – AAR Statistical Results – CAP-Adjusted Index 

Source: Own setup and analysis results. (*) Significant at 10%, (**) Significant at 5%, Significant at 1%.   
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10.3 Industry Dummy Names 

 

10.4 SAS Code 

 

 

 

 

 

 

 

 

Name Abbreviation

Chemiclas CHEM

Construction CONS

Energy Sector ENERGY

Information Technology IT

Logistics LOGIS

Machinery and Equipment MAC

Other Services OS

Pharmaceuticals and Life Sciences PHARMA

Primary Services PRIME

Wholesale and Retail Trade WHOLE

Appendix 10.4.1 – All Combinations AIC Code in SAS 

Prog reg data=IPO Outest=est1; 

Model BHARC3 = LnASSETS LnAGE DE LS NBLOCK INSIDER VCPE OS CHEM WHOLE LOGIS 

PRIME ENERGY PHARMA CONS IT lnOP LM SCAN RETAINED OA FDR OSLO STOCKHOLM 

HOT MS MC / ststay=0.15 slentry =0.15 vif acov spec 

Selection=none aic; 

 Output out=out1 p=p r=r 

Run; 

Quit; 

Proc print data=est1; 

Run; 

Source: Own setup 
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Appendix 10.4.2 – Forward AIC Code in SAS 

Prog reg data=IPO Outest=est2; 

Model BHARC3 = LnASSETS LnAGE DE LS NBLOCK INSIDER VCPE OS CHEM WHOLE LOGIS 

PRIME ENERGY PHARMA CONS IT lnOP LM SCAN RETAINED OA FDR OSLO STOCKHOLM 

HOT MS MC / ststay=0.15 slentry =0.15 vif acov spec 

Selection=forward aic ss2 sse bic rsquare; 

 Output out=out1 p=p r=r 

Run; 

Quit; 

Proc print data=est2; 

Run; 

Source: Own setup  

Appendix 10.4.3 – Backward AIC Code in SAS 

Prog reg data=IPO Outest=est3; 

Model BHARC3 = LnASSETS LnAGE DE LS NBLOCK INSIDER VCPE OS CHEM WHOLE LOGIS 

PRIME ENERGY PHARMA CONS IT lnOP LM SCAN RETAINED OA FDR OSLO STOCKHOLM 

HOT MS MC / ststay=0.15 slentry =0.15 vif acov spec 

Selection=backward aic ss2 sse bic rsquare; 

 Output out=out1 p=p r=r 

Run; 

Quit; 

Proc print data=est3; 

Run; 

Source: Own setup 
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10.5 Error-term plots  

 

 

 

 

 

 

Error-term plots (left = full model and right = nested model)  

Source: Own analysis derived through SAS. The plots confirm that no heteroscedasticity is present.   


