
	 1	

 

	

	

	

Department of Business Administration        

FEKH80 

Bachelor Thesis in Corporate Finance  

Autumn 2017 

 

 

The Nordic Puzzle 
A study about the long-run performance of IPOs on the Nordic Markets   

 

 

Authors:  

Daniel Tegmark  

Filip Jedmo 

Gustav Jakobsson 

  

  

   

Supervisor/s:  

Anamaria Cociorva     

 

 

	  



	 2	

 

Abstract  

 

Title:    The Nordic Puzzle    

Seminar Date:  11/01/2018 

Course:   FEKH89 

Authors:   Gustav Jakobsson, Filip Jedmo, Daniel Tegmark 

Advisor:   Anamaria Cociorva  

Key words:  Long run performance, Nordic Market, BHAR, Number of 
Issues, IPO    

Purpose:   To evaluate the Nordic IPO markets from an academic 
perspective taken from an investor's point view.   

Methodology:   Quantitative research  

Theoretical perspective: Majority of previous research suggest that in the long run newly 
listed companies underperform comparable companies on the market when comparing 
changes in stock prices. However, there have been some studies that have found that IPOs in 
certain countries deliver a positive long run performance relative to comparable non-newly 
listed companies during the studied periods. This study looks at the Nordic market in order to 
see how Nordic IPOs perform in the long run relative to comparable companies on the market 
and what factors can be considered key drivers of the performance.  

Empirical foundation: 567 companies were studied in the paper. These were 
companies that went public on Oslo Børs, Nasdaq Stockholm, Nasdaq Copenhagen and 
Nasdaq Finland during the period 1997-2014. Data from the companies and indexes were 
collected from Datastream.  

Conclusions:   IPOs on the Nordic market on average tend to underperform 
their comparable benchmark. Number of issues, defined as number of new companies listed 
during a certain year, was shown to have a significant negative impact on long run 
performance of IPOs on the Nordic Market. With more IPOs during a specific year leading to 
a greater long run underperformance of IPOs listed during the same year. Long run 
performance of Nordic IPOs is also highly dependent on which country the IPOs occur in. 
Lastly, New Economy IPOs performed 32% better than IPOs active in Old Economy.  
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Word list 

IPO: Initial Public Offering  

Hot-Issue Market: Or high “Number of Issues” refers to time period when many IPOs occur 

New Economy: Companies active within sectors Media, Telecommunications, Healthcare 
and Technology 

Old Economy: Companies active in any other sectors. 
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1. Introduction 
This chapter will introduce the reader to the background of our study and lift the vast body of 

previous research conducted within the area. Furthermore, this chapter will present the 
purpose and question(s) of the study. Lastly, limitations will be discussed and the disposition 

of this study will be presented.      

1.1 Background 

In recent years the cost for investing in foreign countries has been lowered significantly. In 
fact, the brokerage fee for investing in the different Nordic stock markets is often the same 
independent of in which country you are buying the underlying stock (Degiro, 2017; Avanza, 
2017). At the same time the IPO market is booming with 45 IPOs just in Sweden during 
2016-2017, with choices of which companies to invest in being greater than ever (Nasdaq, 
2018). Amongst all this, figuring out in which of all the companies you should invest is 
becoming increasingly difficult. 

As an investor you are probably aware of the winner's curse concept and that diversifying 
results in a higher expected value compared to the risk you take. Since many investors do not 
have either the time or knowledge needed to analyze every single company to successfully 
find good IPOs to invest in, some sort of guidelines are needed in order to determine how to 
invest.  

Factors such as size, sector or industry and cyclicality of the number of IPOs have previously 
been shown to have a significant effect on the long-term return. How can you as an Nordic 
investor pick a successful strategy when investing in IPOs? Should you buy based on 
industry, size or the number of issues introduced that year, or can selection of a specific 
country yield a significantly higher return relative the others? 

In this paper the authors aim to study if it is possible to determine if there is any significant 
abnormal return for the Nordic market when comparing the Nordic IPOs relative to country 
benchmarks. Alongside this the authors also aim determine if the variables studied can 
determine the performance of an IPO. Through the study the authors hope to develop on the 
empirical evidence regarding IPOs on the Nordic market, partly to guide Nordic investors and 
partly to contribute to the scientific field of IPO long-term performance 

1.2 Problem Discussion 

After Ritter's famous study (1991) in which he found that IPOs on the US market 
underperform their comparable benchmark, it has been commonly accepted within IPO 
literature that IPOs underperform their local market over a three to five year period. However, 
as a subsequent study by Loughran, Ritter and Rydqvist (1994) showed overperformance for 
IPOs in a few markets. This resulted in researchers delving into comparing and explaining 
why long-run performance of IPOs differed from country to country.  

Schuster (2003) found IPO overperformance in Germany and The Netherlands compared to 
the respective country’s benchmark. He tried to explain the over/underperformance with 
several factors such as size of company, new/old economy and cyclicality of the number of 
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issues just to mention a few. Schuster (2003) found one significant factor for long run 
performance, namely whether the IPO belonged to sectors such as New or Old Economy. 
New Economy industries were defined as Technology, Media, Telecommunications and 
Healthcare. In previous research Ritter (1991) instead found both size and cyclicality to be 
significant factors. Ritter (1991) found that smaller companies tended to underperform larger 
companies to a higher extent whilst a larger number of IPOs during a specific year had a 
negative impact on the performance of these IPOs listed that year, a result Schuster could not 
confirm for the European countries in his study. 

A few studies have been conducted on IPOs on the Nordic markets. Loughran et al. (1994) 
found an overperformance for Swedish IPOs compared to the benchmark. Whilst both a 
Finnish study conducted by Keloharju (1993) and a Danish study by and Jakobsen & 
Sørensen (2001) found underperformance for IPOs relative to comparable benchmark in their 
respective market of -20,8% and -30 %. There has not been any research on the long run 
performance of the Norwegian market. 

Jacobsen & Sørensen (2001) do not attempt to explain which factors that drive the bad long 
run performance. Keloharju (1993) drew the conclusion that number of issues may have had 
an impact on the long run performance on the Finnish market. However no statistical 
significance for this was found. Keloharju (1993) was also not able to find statistical 
significance that abnormal returns were industry-specific. Loughran et al. (1994) found that 
number of issues had a significant impact on a few of the studied markets. 

Given the ambiguity of results from the earlier studies presented above, no clear conclusion 
regarding the long run performance of IPOs on the Nordic market can be made. Alongside 
this no clear conclusion regarding which factor that determines long run performance in the 
Nordic markets can be made. Lastly the different time perspectives and methods used in 
determining long run performance vary between the studies. Therefore neither investors nor 
researcher can derive any significant results when comparing countries through looking at 
previous research. 

1.3 Purpose 

The purpose of this paper is to extend the empirical evidence on the subject of IPO 
performance on the Nordic market. This will be done by examining the long run performance 
of IPOs on the Nordic market for the period 1997-2017. The authors will look at a number of 
variables, including what country the IPOs are based in, number of issues, firm size and what 
industry the IPOs belong to, in order to determine which factors have an impact on the long 
performance of IPOs. In this way the authors aim to develop the empirical evidence on the 
subject of IPOs long run performance on the Nordic market, whilst also providing a guidance 
for an investor planning to invest in IPOs on the Nordic market. 

1.4 Research Question 
	

1. How do IPOs in the Nordic region perform in the long run relative to comparable 
benchmarks? Are there differences in long run performance between IPOs in the different 
Nordic countries?  
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2. Are the chosen variables able to explain the over or underperformance of IPOs on the 
Nordic market? 

 

1.5 Limitations and Scope 

The time scope was limited to the period from 1997 to 2014. The start date of 1-jan 1997 was 
chosen since this was the earliest date the country benchmark used in the study were available 
from, whereas 21-november 2014 was a natural end date since the authors looked at 3 year 
performance, meaning a company listed 3 years prior to the date at the time of this study was 
the last possible company that could be included. 

The scope of the study was initially meant to incorporate all IPOs from the main lists for all of 
the five Nordic countries (Denmark, Finland, Iceland, Norway and Sweden), but after 
scanning the number of IPOs during the chosen time period on each market, the Icelandic 
market was excluded. This because both the overall size of the market and the number of 
IPOs were too few in order for the authors to derive any significant results. Hence, the focus 
switched to researching the remaining four countries. 

The data in each country was limited to the stock market that complies with all EU 
requirements. Smaller, less regulated stock markets do not have the same protections for 
investors and would therefore lead to unnecessary complication of the comparisons. The 
markets that met these requirements were: Oslo Børs, Nasdaq Copenhagen, Nasdaq Helsinki 
and Nasdaq Stockholm (Nasdaq) (Oslobørs). 

1.6 Target Group 

The papers target group is mainly academics with basic knowledge in financial economics. 
Another possible audience are investors with an interest in business and financial economics, 
whom have a market perspective on the subject of IPOs rather than an academic one. 

1.7 Structure 

The following part of the paper is structured in accordance with Bryman and Bell (2013) 
guidelines for structuring of quantitative studies. 

Theory: This part of the paper explains the most prominent theories developed in regards to 
the IPO subject, and then lifts previous studies conducted within the area. 

Method: This part of the paper includes the methodology that explains the approach to the 
questions asked, it includes the motivations for decisions made throughout the study, and 
explains how data was collected and analyzed. 

Results: This part of the paper presents the results of the regression as well as the results of 
the tests conducted to ensure the regression is valid. 

Analysis: The results received are analyzed and explained through connecting the results to 
relevant theories and earlier conducted studies. This in an attempt to answer the research 
questions. 
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Discussion: The conclusion of the paper contains reflections regarding the analysis and 
includes the author’s own thoughts about the subject. 

Conclusion: The answers for the research questions are laid out and concluding remarks are 
lifted. Alongside this further potential studies that could be conducted within the area are also 
discussed	

2. Theory 
This chapter will start by presenting and illustrating the different theories that are most 

relevant to the area of IPOs in order to introduce the reader to the basic background and 
theories of the area of IPOs. Later on, the chapter will present a section of previous research 

within the area of IPOs. Lastly, the different variables looked at in this study will be 
introduced to the reader.   

2.1 IPO Patterns 

Initially the two main trends found throughout the studies conducted on IPOs will be lifted. 
These effects have been found on a global scale, as will be displayed in previous research. 
The causes behind these trends were first lifted by Ritter (1998) and will be discussed in detail 
below.  

2.1.1 Underpricing 

The underpricing pattern is present during the first day of listing for IPOs. Given that this 
study looks at long run performance, and in doing so excludes the first day return. The 
underpricing pattern will merely be lifted from a perspective that allows the authors to 
motivate their decision of looking at the end of first day value as the initial observation, rather 
than the start of day value. 

Ritter (1998) discusses the phenomena of underpricing of IPOs during the first day of trading, 
which leads to an on average strong first day return for newly listed stocks. An example of 
underpricing is how Loughran et al. (1994) international study showed an average positive 
return on the first day. Ritter (1998) proposes seven theories to explain why IPOs in general 
are underpriced hence leading to a strong first day performance.  

(1) Winner's Curse states new issues in part need to be underpriced in order for 
uninformed investors to be willing to invest in them. 

(2) Market Feedback Hypothesis states underpricing is in part due to the banks pushing 
issuances prices down in order for institutional investors to reveal their private 
information regarding the newly listed companies 

(3) Bandwagon Hypothesis states that underpricing is attributable to the owners of the 
company being listed pushing down prices to create a perception of excess demand 

(4) Investment Bank Monopsony Power Hypothesis states that underpricing is in part 
attributable to Investment Banks using their superior knowledge to negotiate lower 
issuance prices, meaning less time and money needs to be spent on marketing the new 
issue 
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(5) The Signaling Hypothesis States that underpricing in part is attributable to banks 
pressing down prices to offer their institutional investor clients better investment 
opportunities, thus strengthening relations with them 

(6) Ownership Dispersion Hypothesis states that owners push prices lower in order to 
generate a higher amount of demand from the public leading to a more dispersed 
ownership, making it harder for shareholders to challenge the management and 
increases liquidity 

The occurrence of abnormal first day returns has been known for many years. Despite this it is 
not possible to profit from them, as discussed in an earlier study by Levis Maro (1990). Maro 
explains that an investor who wishes to buy into an IPO will get a larger number of stocks in 
the company if the demand is lower, whilst a lower demand also will lead to a decrease in the 
stock price. A larger number of stocks held in combination with a decreasing stock price will 
cause a negative return for the investor. On the other hand, a higher demand will entail a 
rising stock price meaning an investor who wishes to invest at the time of the IPO will get less 
shares in the company. A fewer number of stocks held in combination with an increasing 
stock price will lower the total gain from the share price increase from the investor's 
perspective. Maro finally states that the aggregate return received from investing in IPOs will 
therefore not entail any abnormal returns (Maro, 1990). 

2.1.2 Long-run performance 

As the title suggests, the second trend found is attributed to the long run performance of 
newly listed stocks. Given the focus of this study, the trend and its causes as lifted by Ritter 
(1998) will be lifted in greater detail. The hopes are that a detailed discussion of the potential 
causes of long run performance can be used to explain the results found in this paper. 

An initial study conducted by Ritter (1991) showed that the average IPO underperformed its 
corresponding benchmark after three years. This has been confirmed by subsequent studies, 
such as Brav et al. (2000) whom reached the conclusion that during 1975-1992 the average 
IPO on the US market underperformed the S&P500 by 44%. After Ritter’s (1991) study, poor 
long run performance has been a widely researched area. Studies have also shown that long-
run underperformance is present after a longer time period of five years when evaluating IPOs 
relative to the New York NASDAQ benchmark, this during the time period of 1973-1988 
(Loughran, 1993). As stated above, Ritter (1998) found several causes for the performance, 
which he defined as hypotheses. These will be presented below. 

2.1.2.1 The Divergence of Opinion Hypothesis 

States that the most optimistic investors of an IPO often are the buyers. Due to this, if there is 
a high uncertainty regarding the real value of an IPO, the valuation made by the optimistic 
investors will be much higher compared to the valuation made by the pessimistic investors. 
However, as time passes and more information reaches the market this divergence of opinion 
between these different investors will minimize. This will make the price of the security drop, 
which will cause long-run underperformance. (Ritter, 1998). 

2.1.2.2 The Impresario Hypothesis 

This hypothesis has a focus on the investment banker’s role in regards to the underpricing of 
IPOs. It states that investment bankers have superior knowledge in regards to pricing IPOs. 
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Based on this they are able to underprice the IPOs in order to create a surplus demand for the 
given IPO. In this way they can create an impression of there being excess demand on the 
market, which attracts a greater number of investors. This leads to an overreaction that entails 
an upswing in the stocks price, giving publicity to the Investment Bank. However as time 
passes and information reaches the market investors will able to determine that the initial 
demand was purely artificial, and the price will decrease. Leading to long run 
underperformance. (Ritter, 1998)   

2.1.2.3 The Windows of Opportunity Hypothesis 

The windows of opportunity hypothesis argues that during the period of time when firms are 
the most likely to be overvalued, most IPOs will occur. Since it will then be the most 
beneficial for the firm owners to list their company. The IPOs going public during these high 
volume periods should therefore be associated with lower long-run returns. Since more IPOs 
occur during these periods the average IPO should underperform the market. (Ritter, 1998) 

Ritter (1998), Ritter (1995) and Loughran et al. (1994) used number of IPOs issued during a 
certain period in order to see if there was a relationship between number of IPOs and 
underperformance and found that there was a negative relationship among these.         

2.2 Previous Research  

In this section the authors describe and examine previous research within IPOs. In examining 
previous research the authors explain why the previous research is of significance for this 
paper, whilst lifting problems regarding them. The studies brought up in this section have had 
a big impact on the academic area of IPOs or are of significance for the study that will be 
conducted. This sections uses studies conducted worldwide but also studies focused on 
Sweden, Finland, Denmark and Norway that are the countries focused on in this paper. 

2.2.1 The Long-Run Performance of initial Public Offerings - J Ritter 

In his article Ritter (1991) argues that IPO’s are not underpriced as certain research prior to 
the study suggested, but rather overpriced if compared to matching companies over a set 
period of three years. An overpricing means the IPOs have underperformed their comparable 
benchmark over the period looked at. Ritter’s study (1991) included a sample of 1526 
different companies going public on the American and New York Stock Exchange from 1975-
1984. Ritter first used aftermarket closing price as start date and compared this to the third 
year anniversary price of the stock, or the price at the last day of trading, if the stock was 
delisted before three year, in order to calculate the return. Ritter’s (1991) explanation to why 
these IPO’s underperform is because of risk mismeasurement, bad luck and/or fads and 
overoptimism. Ritter (1991) shows that long run performance is industry specific stating that 
Oil & Gas underperformed and Financial institutions overperformed due to low oil prices and 
low interest rates during studied period. Ritter (1991) also found that number of issues had a 
negative relationship with long run performance due to investors being over optimistic and 
paying to high multiples in a belief of high growth opportunities during periods when many 
IPOs occur. This later results in a price decline as investors realize their overoptimism.  
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With consideration taken to the study being several years old, the authors still consider it vital 
for the paper, since it is the most widely cited source within the subject of long run 
performance of IPO’s. This makes it an important for the discussion portion of the paper 
whilst also serving as an important reference for the American market. 

2.2.2 Initial public offerings: International insights – T Loughran, J Ritter, K Rydqvist 

This international study conducted by Loughran, Ritter & Rydqvist (1994) refers to data 
collected from previous studies in order to discuss the long run and short run performance of 
IPO’s in 25 countries worldwide. The study shows that there is an underpricing phenomena in 
all the studied countries but the extent of the underpricing differs significantly amongst the 
countries. The study uses the term “average initial return” to determine short-term 
performance. This is defined as the return earned on first day of the listing, or in cases in 
which the countries have restricted price movements or restricted trading, the return over the 
first week or months. In Malaysia the short run performance was as much as 80%, in Finland 
9,6%, Sweden 39% and 8,1% in Norway. Loughran et al. (1994) argue that the differences in 
short run performance among these countries depend on the selling mechanisms, the 
characteristics of firms going public and institutional constraints. In turn, when the study 
looked at the long run performance of these IPO’s Finland showed a significantly negative 
abnormal return (defined as return relative to comparable benchmark) whilst Sweden showed 
a positive return of 1,2% (Loughran et al. 1994). Another finding was that investors in 9 of 
the 13 countries are better off not investing in IPOs during high volume years due to high 
valuation of the companies going public.  

  

In the study, the data used for Finland was from 1984-1989 whereas it encompassed the 
period of 1980-1989 in Sweden. The difference in time periods and the shorter time period 
looked at in Finland can create difficulties in comparisons and affect statistical significance of 
the study. Alongside this, the differences regarding when the initial return is calculated can 
also reduce comparability. With this said, the authors of this paper consider the study an 
important benchmark as it compares performance between countries, which provides 
important discussion points for the later parts of this paper.	

2.2.3 IPOs: Insights from Seven European Countries – J Schuster 

Schuster (2003) conducts a comparative study between countries on a short and long term 
basis. The study includes six of the largest European markets (Spain, Germany, France, Italy, 
The Netherlands & Switzerland) and the smaller market of Sweden. Schuster (2003) uses data 
from 1988-1998 and reaches the conclusion that long-term performance of IPOs varies 
between the countries. In Sweden the overall long run performance shows that Swedish stocks 
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in general slightly underperformed compared to AFGX (Affärsvärdlens Generalindex). 
Schuster (2003) argues that the reason Loughran et al. (1994) found overperformance on 
Swedish IPOs during the period their study looked at was mainly driven by tax effects 
between 1988-1990. Alongside this Schuster (2003) found that countries with high 
involvement of New Economy IPOs had a better positive long run performance compared to 
countries with almost no involvement. New Economy is IPOs are defined as companies active 
within the sectors of Technology, Media, Telecommunication and Healthcare.    

Schuster (2003) also tries to describe the differences’ in performance by looking at the size of 
the IPO’s. The size is calculated as number of shares times the final offer price and the 
company is then defined as Small, Medium or Large. However, there is no explanation why 
the definition of size differs from country to country and how different size caps are defined, 
with this being said he did not find any statistical significance that size affects long run 
performance of IPOs.  

   

The study is of importance for this paper for many reasons. First and foremost the study is 
conducted in a way that tries to not only show differences in performance on the different 
markets but also attempts to explain why that is the case. This paper will also try to 
investigate if there is a significant difference of BHAR performance between the nordic 
markets and factors behind it. Secondly, Schuster’s (2003) study is important since it looks at 
one of the markets focused on in this study, namely Sweden. Unlike Loughran et al. (1994), 
Schuster (2003) found that Swedish IPO underperformed over a 3-year period compared to 
AFGX. Critique that could be directed towards the study is that it looks at a shorter period of 
time, which can affect statistical significance and therefore predictive power. With this being 
said the study also provides this paper with important discussion points as it looks at the 
period of time before that of this study.  

2.2.4 Decomposing and Testing Long-term Returns: an Application on Danish IPOs - J 
Jakobsen & B Sørensen  			

In this Danish study by Jakobsen & Sørensen (2001) the long-term return on 76 stocks is 
evaluated with exclusion for stocks in the financials sector. The data is collected from 
companies being listed on Copenhagen stock exchange during the period of 1984-1992. 
Jakobsen & Sørensen (2001) define long term as 5 years and find that the IPOs 
underperformed the Danish Total Stock Index by 30%. Jakobsen & Sørensen (2001) mean 
their findings in long term performance is in accordance with previous research in the area, 
which states that IPOs in general underperform in the long run. In the study 84% of the 
studied samples were listed during the same period of (1984-1986), during which Denmark 
was a hot-issue market ie. a it was a period of strong economic growth in which multiple IPOs 
occurred.   
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Due to the large portion of the sample coming from a small period of time, this can skew 
results of the study. Despite this the authors of this paper believe the study is important since 
it sheds light on the previous IPO performance on the Danish market, before the time period 
this paper encompasses. 

2.2.5 The winner's curse, legal liability, and the long-run price performance of initial public 
offerings in Finland - M Keloharju 

The Finnish study conducted by Keloharju (1993) and cited by Loughran et al. (1994)  
analyses and discusses whether the winner’s curse hypothesis can be applicable to the Finnish 
stock market between the years of 1984-1989. The study looks at the long-run performance of 
IPOs in Finland during the same period. Keloharju (1993) first calculates long-run 
performance through using the start price of the IPOs during market opening and then again 
through setting the start date as the average bid and ask spread, throughout the day. Through 
the use of the market opening stock price the study finds that the winner's curse phenomenon 
is clearly present within the Finnish markets. Through the use of the average bid and ask 
spread as the initial stock price, the study finds that over a period of three years the total 
average IPO on the Finnish market performed 22,4% worse than the market index. During 
this time the total market return was -1,6% making the average IPO return compared to 
market -20,8%. During the period of the study Finland experienced a hot-issue market where 
43 out of the total of 80 IPOs looked at in the study went public in 1988. Keloharju (1993) 
argues that the high number of IPOs during these years can have had effect on the long run 
performance but could not say for sure as a result of a too short period studied.  

 

Due to a large portion of the sample being obtained over one year, the results received will be 
skewed towards the specific year of 1988. This means critique can be directed towards 
whether the study can be considered fully representative of the time period. The authors of 
this paper still believe the study is important as it looks at a time period prior to the one in this 
paper and is one of the only IPO studies conducted on the Finnish market. Furthermore, this 
the study finds evidence of the winner's curse phenomenon within the Finnish market, which 
argues for using the end of day stock value when measuring long term performance.   

2.2.6 Summary of previous research 
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2.3 Explanatory Variables 

2.3.1 Country 

In previous studies variables such as countries have not been used to explain the abnormal 
return, instead studies such as Schuster (2003) tested for abnormal return for the different 
countries separately. Using different countries as an explanatory variable has not been done 
before, but in light of the lowered transaction costs within larger regions it is now possible for 
investors to buy IPOs from different countries without transaction costs complicating the real 
return. (Degiro, 2017; Avanza, 2017). Using the country variable as an explanatory variable 
means statistically significant comparisons can be made between countries and inferences can 
be drawn. 

2.3.2 Size 

In his 1991 article Ritter lifts Size of Issuance as a determining factor that could have effect 
on the long run underperformance. He mentions how smaller offerings tend to underperform 
their comparable benchmark to a greater extent than bigger firms. Schuster (2003) expanded 
on this to look at all of the shares in the company, and total market value instead of only the 
shares included in the issuance. In doing so he defined size as a dummy variable varying from 
small to medium to large. Whilst Schuster (2003), general findings points towards smaller 
firms being expected to underperform their comparable benchmark relative to bigger firms, 
displayed as a higher percentage negative relative to the benchmark. He is not able to find a 
statistical significance for this in the countries looked at. With this being said, other studies 
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within Europe have found size to be a relevant factor. Such as how the study by Álvarez and 
Gonzáles (2001) which looked at the Spanish market found that smaller firms had a tendency 
to underperform their comparable benchmark to a greater extent than larger firms. The 
definition of size is market value or market capitalization, which the authors define as 
outstanding shares times the end of day share price when introduced to market, this in 
accordance with Schuster (2003). 

2.3.3 Old Economy or New Economy 

As mentioned in previous research, Schuster (2003) found that companies active within 
industries included in the “New Economy” classification performed significantly better than 
others. In regards to countries with companies that had a greater involvement in the “Old 
Economy”, these countries showed a worse long run performance. The findings were robust 
and applicable to all of the countries that were looked at. Schuster defines New Economy as 
Media, Telecommunication, Healthcare and Technology and industries other than these are 
defined as Old Economy.   

2.3.4 Cyclicality or Number of Issues 

Ritter found that the number of IPOs that were introduced each year to the market had a 
negative connection to long run performance. During years when there was a high number of 
IPOs, the IPOs tended to underperform a comparable benchmark to a higher degree than 
during years with a lower number of IPOs. This is explained as, firms goes public when 
investors are optimistic and willing to pay high multiples due to beliefs of strong growth 
opportunities. However, when investors realize that these beliefs are too strong they adjust 
and the price declines. (Ritter, 1991) 

Schuster (2003) also tried to find evidence that supported that number of issues had a negative 
impact on long run performance but was not able to find any statistical significance. 
Furthermore, Keloharju (1993) argues that the high number of IPOs during the time of the 
study could have been one of the factors influencing the underperformance of Finnish IPOs 
during the time period. With this being said Keloharju only mentions this briefly as a thought 
since the whole period looked at was characterized as a hot-issue market, but is not able to 
find any significance for it.   

3. Methodology 
This chapter will start of by describing the research approach and then continue with 

describing how we reach our final sample. Later on, this chapter will also explain how the 
authors decided to classify the different variables. Lastly, the statistical methods and the 

study’s validity and reliability will be discussed.    

3.1 Scientific Methodology 

In regards to the questions proposed in this study, a quantitative method with a deductive 
approach was the natural research method to choose (Bryman & Bell, 2003). To commence 
the study an initial reading of literature related to the topic of IPOs’ performance was 
conducted. After analyzing the existing theory, hypotheses regarding the result of the study 
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were developed. The hypotheses were then tested in accordance with the method presented in 
this chapter. 

3.2 Sample Selection 

The selection of data in the study is based on seven main criteria, which all are described in 
the following chapter. The size of the final sample of IPOs is 567, as shown in Figure 1. 

	

(Figure 1) 

3.2.1 Time frame 

The selection encompasses data that is limited to a period from 1997-01-01 to 2017-11-21, 
whereas the last IPO in the sample was done 2014-11-21. As previous studies on the topic, in 
the selected regions, have a shorter time frame for their data (see table “2.5.6 - Summary of 
Previous Research) a longer period was chosen to get a higher significance even on the less 
active IPO markets. 

The longer period of time was also chosen to eliminate the potential problem in which 
companies have another risk profile than that of the index. The larger sample sizes due to the 
longer time-period are assumed to cause companies with varying risk profiles to cancel each 
other out. Resulting in a sample with equal risk to that of the chosen index for that market. 

The varying distribution between the sectors among the four marketplaces, as of today, (see 
Figure 2) also means that the markets and indirectly the IPOs will correlate with different 
macro factors. The longer time period the sample encompasses will help avoid cases in which 
macro trends could have a higher impact on the IPO market than the comparable index. This 
because positive and negative trends are more likely to cancel each other out, which is 
particularly important for this study since the benchmarks are characterized of companies 
dependent on various macro factors (see Figure 2). 
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3.2.2 Long-term 

A long-term perspective was chosen due to the belief that the long term share price better 
represent the actual value of the underlying company, meaning the return calculated is more 
representative of the actual return. This holds since a longer perspective allows more 
information regarding the company to reach the public and be incorporated in the price. 
Earlier studies find that incorporation of the additional information leads to a long-term 
underperformance relative to the market benchmark. In an attempt to test if this hypothesis 
holds a long term perspective has been chosen. The study has calculated long-term as three 
years, this in accordance with what previous studies by Loughran et al. (1994), Ritter (1991) 
and Schuster (2003) has defined it as.  

3.2.3 Country selection 

The Nordic region was selected due to the similarity in culture and regulations among the 
different countries. The five Nordic countries were then initially scanned to find potential 
problems when comparing between them. It was found that the Icelandic market was too 
small, with too few IPOs to give a significant result. The remaining four (Denmark, Finland, 
Norway and Sweden) was then used in this study.  

3.2.4 Stock Exchanges 

Nasdaq Stockholm, Nasdaq Helsinki, Nasdaq Copenhagen and Oslo Børs are the biggest 
marketplaces in their respective country and all complying with EU regulations. (Nasdaq, 
2017; Oslo Bors, 2017) Markets such as Nasdaq First North and Oslo Axess mainly target 
smaller companies that for various reasons want to be publicly traded. Due their target group 
being smaller companies they have different regulations compared to the other Nordic 
markets and were therefore excluded from the study. Comparing markets in which the 
regulations are too different from each other could potentially lead to a misleading result. 

3.2.5 End of Day Value 

Looking at the end of day share value makes the comparison between countries valid to a 
greater extent. This since a multitude of different factors affect the extent to which an IPO is 
underpriced, as discussed in the theory section of the paper. The magnitude of the effects also 
vary greatly between countries as can be seen in the great variance between first day results of 
previous studies looking at different countries. Given that these effects are highly difficult to 
control for, the end of day price is to be preferred. Since fewer factors then need to be 
controlled for in calculating the returns, meaning more significant inferences can be drawn. 
The end of day price on day of listing is not subject to influences from the aforementioned 
factors since market information is assumed to be incorporated in the price by the end of the 
first trading day. Using the end of day value is also in accordance with what subsequent 
studies within the area by Loughran et al. (1994), Ritter (1991) and Schuster (2003) have 
done. 

Using the end of day value also makes the study more applicable from the investor's 
perspective. This in accordance with Maros (1991) study as mentioned in the theory section 
above. In which he states that the amount of shares obtained and therefore return gained or 



	 20	

lost varies depending on the demand and therefore performance of the underlying IPO. The 
end of day value is instead the value of the stock on the second hand market, in which the 
investor is not limited in the amount she can purchase, as is the case at the initial IPO price. 

3.2.6 Stock Prices 

In valuing and comparing returns over the time period, total return adjusted stock prices were 
used. Total return adjusted stock prices is stock prices adjusted for corporate actions such as 
dividend payments and splits. These were used since adjusted stock prices best represent the 
total return, in accordance with the majority of previous studies mentioned in this paper.  

3.2.7 No former listing 

All introductions that occurred due to a list change, even if from outside the analyzed stock 
markets, were excluded. Companies that were introduced into the chosen markets as a 
secondary source of listing or as spin offs from already listed companies were also excluded 
from the sample. This since the value of the spin off company has already be incorporated 
into the mother companies price before the spin off and hence been indirectly listed through 
the mother company. Lastly, all cases in which mergers led to new listings were also excluded 
from the sample. This also in accordance with the same principal, meaning the firm’s 
individual prices already has been incorporated into the price before the listing. Given that a 
stock already has been priced by the market, looking at these listings would skew results since 
they already have been indirectly listed on the market, meaning their 3 year initial listing has 
already indirectly started or finished. 

3.2.8 A or B Stock 

In cases when both A and B stocks have been listed, the first stock listing has been chosen. In 
the cases when A and B stocks have been listed simultaneously the stock with the highest 
average turnover according to Datastream has been chosen. This since a higher turnover leads 
to information being incorporated into the price quicker. 

3.3 Choosing the Benchmark 

Earlier studies within the area of IPOs have defined BHAR as the country specific IPOs under 
or over performance relative to the country specific benchmark. This paper has defined 
BHAR in the same way in order to enable comparisons with earlier studies later on in the 
paper, allowing for a better analysis of results. This also allows the regression to find if the 
specific country performed better or worse than the other countries relative to the country 
index. Comparing all countries to an overall Nordic index would lead to unwanted differences 
between the countries weight relative to the total Nordic benchmark (This is discussed in 
greater detail under Method Discussion “3.8.3 Benchmark”).  

The gross index was chosen at each market, except Helsinki where the similar total return 
index were used, instead of the otherwise commonly used price index. This because of the 
fact that a gross index is reinvesting the dividends while a price index does not. Hence, the 
gross index reflects the true return and the price index only the actual price per stock. The 
IPOs included in the samples are therefore adjusted the same way as the indexes. 
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The benchmarks for the selected countries are as follows: Oslo Børs - OSEAX, Nasdaq 
Stockholm - Affärsvärldens General Index (AFGX), Nasdaq Copenhagen - OMXCCAPGI 
and Nasdaq Helsinki - OMXH.      

 

 

(Figure 2) (Datastream, 2017) 

3.4 Collecting and Processing of Data	
The collecting of data started with a quick scan for what type of data that efficiently could be 
imported from Datastream. The price adjusted closing rate, total market capitalization and the 
ICB classification were then imported for the IPOs from each year included in the study. 

Since Datastream for Sweden also includes Nasdaq First North (formerly called “Nya 
Marknaden”), the original source of listing was double checked towards the register provided 
on the website of the Swedish tax agency, “Skatteverket”. If first listed on another market 
then Nasdaq Stockholm (formerly called A and O list) these were excluded, in accordance 
with previous studies in the field and this study’s chosen limitations. As Datastream indicates 
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if a company is a merger, a formerly listed company or a spin off from another listed 
company, these could easily be excluded from the imported sample without any crosscheck 
with other sources. 

The chosen benchmarks were if available for all years obtained from Datastream. The history 
from the Nasdaq Copenhagen and the Oslo Børs indexes did not go back as far as the study’s 
samples in Datastream and were therefore fetched from Nasdaq and Oslo Børs respectively, 
and inserted. 

3.5 Calculation of abnormal return 

The authors have chosen to calculate and define abnormal returns in accordance with what 
Barber and Lyon (1997) consider as being optimal when calculating long term abnormal 
returns. In their study they advocate calculating long term abnormal returns as “the long-run 
buy-and-hold return of a sample firm less the long-run return of an appropriate benchmark”. 
The buy and hold abnormal return (BHAR) is calculated through calculating the geometric 
average return of the sample firm (BHR Stock), then calculating the geometric average return 
of the benchmark (BHR Market).  

𝐵𝐻𝑅 =  
𝑃! − 𝑃!
𝑃!

	

 

Finally one deducts the calculated benchmark return from the calculated sample firm return as 
the equation below states, in accordance with Barber & Lyon (1997). 
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3.6 Explanatory Variables and Dummy Variables 

The purpose for the following section is to describe variables aiming to explain the BHAR. 
Hypotheses were formulated based on conclusions from previous research. 

3.6.1 Country - Dummy	
The variable is based on which country the issue occurred in and is intended to explain if the 
selection of any country gives a significantly different return from the others. The countries 
were defined as dummy variables and set to a specific number between 1 and 4 (1:Sweden, 
2:Denmark, 3:Norway, 4:Finland). In the regression the country with largest sample meaning 
the highest probability of significance (3:Norway) was dropped in order to bench the 
remaining three against this sample.  
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Given the fact that no major recognized study using Country as a dummy variable for IPOs 
has been done, it is hard to know whether the study will yield a significant result or not. 
Taking into account individual studies by Loughran et al. (1994), Jacobsen & Sørensen 
(2001), Keloharju (1993) and Schuster (2003) a higher return in Sweden would be expected 
compared to Denmark and Finland. The lack of studies on the Norwegian market makes the 
level of significance unsure, but since all major previous research shows long-run 
underperformance for a majority of countries, the Norwegian IPOs are most likely to 
underperform their benchmark  

H0: There are no significant differences amongst IPOs long run performance on the Nordic 
market dependent on which country they are listed in 

H1: There are significant differences amongst IPOs long run performance on the Nordic 
market dependent on which country they are listed in. 

3.6.2 Size 

Schuster (2003) defined size in classes of small or large, in doing so he was not able to 
receive a significant result. The authors of this study have instead used logarithmized size to 
explain the result in the BHAR result, in order to see if including more information in the 
variable through making it a continuous variable will lead to significant results. Ritter (1991) 
defined size of issuance as a continuous variable in order to find significance, the hope is that 
logarithmized size will give a more exact result without any rounding to either classes of 
small or large, leading to a significance not found by Schuster. 

When determining size the market value of the listed company, defined as total number of 
shares multiplied by the share price in the local country currency, was multiplied with the 
dollar exchange rate at the time of issuance. The dollar was used since it has been in existence 
throughout the entire time period looked at is often used as a benchmark currency being 
considered one of the most stable currencies in the world. 

H0: IPOs with a smaller market value will not have a lower long run performance than IPOs 
with a larger market value 

H1: IPOs with a smaller market value will have a lower long run performance than IPOs with 
a larger market value 

3.6.3 New/Old Economy - Dummy 

The authors use the definition lifted by Schuster (2003) when defining the New/Old economy 
variable, as the studies share similarities regarding comparing countries. The ICB-
classification benchmark was used by Schuster (2003) when he classified the IPOs as New or 
Old Economy. Schuster (2003) defines New Economy as stocks within the industries of 
Technology, Telecommunications, Healthcare and Media. According to ICB (2017), Media is 
not an industry but “sector” that includes Broadcasting & Entertainment, Media Agencies and 
Publishing.  

H0= IPOs within New Economy will not deliver a higher long run performance than those of 
Old Economy. 
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H1= IPOs within New Economy will deliver a higher long run performance than those of Old 
Economy.  

 

 

 

(Figure 3) (Datastream, 2017) 

3.6.4 Number of Issues, Cyclicality 

This paper has set number of issues to be a continuous variable as is done in the study by 
Ritter (1991) in which he finds significant underperformance of companies listed during years 
when many other listings occur as well, defined as high volume years. Since the Nordic 
market is being looked at, the total number of issues on the Nordic market each year is looked 
at. When calculating number of issues each year, companies that were delisted within 3 years 
were included in accordance with Ritters (1991) study.  

H0: Companies listed during high volume years will not deliver lower long run performance 
than those listed during low volume years. 

H1: Companies listed during high volume years will deliver lower long run performance than 
those listed during low volume years. 

3.7 Reliability and Validity 

In this section reliability and validity will be tested and discussed. In order to draw significant 
inferences from the results the work leading up to the results need to be reliable and valid. 

3.7.1 Reliability 

Bryman & Bell (2011) partly defines reliability as such so that anyone following the methods 
described in the research could reproduce the same results. To ensure this the authors of this 
study made sure that manual exclusions from the sample were excluded through a motivated 
and highly precise method. 

The data for the study was mainly fetched from DataStream, a database by Thomson 
Financial that is widely used within the field of Corporate Finance. The database collects its 
data from official sources, which ensures reliability of the data collected. Chosen benchmarks 
that did not have enough history in DataStream were instead fetched from Nasdaq or Oslo 
Bors and then manually inserted. Even if the manual insertion opens for human faults, and 
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solely relying on Datastream exposes the study towards faults by Datastream. The authors 
believe the controls conducted through using reviewed official sources, in unsure cases in 
order to minimize faulty information, entails that the process of collecting data can be 
considered reliable. 

When performing statistical tests, the commonly used program Eviews was mainly used. For 
the ANOVA and t-test Microsoft Excel was used, to ensure no human faults for these tests 
two independent tests were conducted for both the ANOVA and t-test. The authors as 
acknowledge the utilized sources for processing data as reliable. 

Bryman & Bell (2011) also advocate that a reliable study should ensure that factors that only 
are temporary are excluded. To ensure that this was met, the authors of the study chose a 
period including both economic depressions as well as good economic times. Both the 
dot.com bubble and the financial crisis are included in the sample, resulting in a higher 
probability of excluding random, short-term factors affecting the result. Moreover, the sample 
contains 567 IPOs and are can hence be considered great enough to ensure that abnormalities 
do not have a large effect on the study. 

3.7.2 Validity 

Validity refers to the extent which the study is able to measure what it is meant to measure. 
This holds if there are said to be no systematic errors in the measurement in accordance with a 
set of assumptions lifted by Gauss Markov. (Brooks, 2014) To control for this a set of tests 
were conducted which will be explained in greater detail on the following section. 

3.7.2.1 OLS - Ordinary Least Square 

Ordinary least square (OLS) is a method that investigates the unknown parameters in a 
regression model. It does this through minimizing the sum of the squared deviations of the 
residuals to find a best fitting line to describe the relationship between the dependent and 
independent variables. (Brooks, 2014).  

This paper will use OLS to conduct a multiple linear regression model, using multiple 
independent variables to try and determine the outcome of the dependent variable. 

For this method to work a number of assumptions need to hold in order for the analysis to be 
considered valid and relevant. In accordance with the Gauss Markov theorem the following 
set of 5 assumptions need to hold (Brooks, 2014) 

(1) The errors have zero mean 

This assumption implies there is linearity between the parameters being estimated. If the 
regression includes a y intercept this assumption is therefore expected to hold. (Brooks, 2014) 

(2) The variance of the errors is constant 

If this assumption does not hold true there is said to be heteroskedasticity. A White test should 
be conducted to find if this is the case, and if heteroskedasticity is found heteroskedasticity-
robust standard errors should be implemented. (Brooks, 2014) 

(3) The errors are uncorrelated with one another 
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Violation of this assumption can lead to errors attributed to endogenous variables due to 
omitted variable bias. A low adjusted R squared as is common in studies regarding IPOs 
means a greater possibility for this type of error. Given that most previous studies have 
excluded controlling for this error due to complexity and problems it may cause the authors of 
this study have chosen to do the same.  

Violation of the assumption above can also lead to reverse causality errors. To avoid potential 
error, the authors of this paper have focused on using independent variables from the start of 
the measurement period. Which minimizes the potential for causality error in comparison to 
using independent variables from during or at the end of the measurement period. 

(4) There is no correlation between the dependent variable and the corresponding error 

Since this study does not continuously monitor the dependent variable there is no need to 
conduct an autocorrelation test, as the dependent variable will not have the ability to impact 
themselves. (Brooks, 2014) 

(5) The error term is normally distributed 

The Jarque Bera test is used to test whether the variables are normally distributed. In the case 
of non-normality extreme outliers who skew results should be excluded and continuous 
variables should be logarithmized. (Brooks, 2014) 

If all these assumptions hold the regression is said to be the Best Linear Unbiased Estimator. 
Meaning the regression and observations are valid, and valid inferences can be drawn from 
the results (Brooks, 2014).   

3.7.2.2 - Jarque Bera test 

A Jarque Bera test was conducted to ensure the error terms of the continuous variables were 
normally distributed. A normal distribution is not expected to have any skewness, since it 
measures to what extent a distribution is symmetrically distributed around its mean. 
Alongside this a normal distribution is expected to have a coefficient kurtosis of 3, measured 
as how fat the tails of the distribution are. In order for these conditions to hold and the error 
terms to be normally distributed, a histogram should be Bell shaped. Alongside this the null 
hypothesis of the Jarque Bera test, stating the error terms are not normally distributed, should 
be rejected at the 5 percent level, implying a p value greater than 0.05. If the error terms are 
not normally distributed in accordance with Jarque Bera test, it is probable that there are 
extreme outliers that skew results and data. Through excluding extreme outliers one can avoid 
this and improve the results of the Jarque Bera test. Alongside this logarithmizing a 
continuous variable can also lead to an increased normal distribution of the error terms around 
the mean (Brooks, 2014) 

Brooks (2014) goes on to state that if non normality is found despite excluding extreme 
outliers “For sample sizes that are sufficiently large, violation of the normality assumption is 
virtually inconsequential” (Brooks, 2014, p.210.), which is important to this specific study as 
we use a very large sample size. 

3.7.2.3 Heteroskedasticity test 
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A White test was conducted to ensure the variance of the error terms was constant, when this 
is the case there is said to be homoscedasticity, which is needed for the analysis to be relevant. 
Heteroskedasticity instead implies that the variance of the error terms is systematic. If so OLS 
will not give the most efficient estimator since heteroskedasticity implies others estimators 
could be found which could provide a better fitted line. In EViews the White test presents 
three different sub tests for heteroskedasticity. To be certain heteroskedasticity is not present, 
each of the test should be rejected at the 5 percent level, implying the p values received 
should be greater than 0.05. If the White test cannot be rejected at the 5 percent level 
heteroskedasticity-robust standard errors should be implemented through EViews (Brooks, 
2014) 

3.7.2.4 Multicollinearity test 

When independent variables are correlated with one another to a non-negligible extent it is 
referred to as near multicollinearity. This is undesirable, as it will cause loss of precision in 
the study through a high R squared, whilst the individual variables will show low significance 
since they will have high standard error. Alongside this, multicollinearity makes it hard to 
draw inferences from the coefficients received. To test for multicollinearity a correlation 
matrix should be constructed and independent variables dropped if correlation between two 
exceeds 0.8. (Brooks, 2014) 

3.7.2.5 Ramsey RESET test 

In order for the regression to be valid one must also test for whether a linear regression is the 
best approximation for the relationship between the dependent and independent variables. The 
test uses non linear combinations of the dependent variables to attempt to explain the 
independent variable. Then tests if these new coefficients can reject the null hypothesis. If the 
p values received are higher than 0.05 the functional form originally assumed is said to be 
incorrect. (Brooks, 2014) 

3.7.2.6 Two Sample and One Sample t-test 

A two sample two-tailed t-test was conducted which entails testing two sets of data against 
each other. A two-tailed test indicates it tests for both positive and negative variances, 
meaning the absolute value of the t stat received should be compared to the absolute value of 
the critical t stat. In the case of this paper BHR Market was tested against BHR Stock. When 
conducting a two sample t-test equal or unequal variances can be assumed, which means a 
variance analysis of the samples looked at should be conducted. A variance analysis in turn 
considers if one is looking at a population meaning all possible observations in the universe 
being looked at, or a sample meaning a smaller portion of the universe. Given that this study 
has included all observations within the universe a population variance analysis was 
undertaken. Thereafter a two sample two tailed t-test assuming unequal variances presents a t 
value, if this is higher than the critical t value the null is rejected. Rejecting the null implies 
there are significant differences between the outcomes of the samples looked at. (Wahlgren, 
2012)   

In order to find if the dependent variable BHAR was significantly different from zero and 
understand if the variable was expected to be negative or positive, implying 
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underperformance or overperformance respectively. A one sample two-tailed t-test was 
conducted, which entails testing one sample of observations relative to a null hypothesis. If 
the t stat received is greater than the critical t stat the null is said to be rejected meaning the 
expected value of the sample can be said to be significantly different from zero. Given that the 
test is two tailed, a negative t value implies a positive BHAR and a positive value implies a 
negative BHAR. (Wahlgren, 2012)  

3.7.2.7 ANOVA test 

ANOVA is an abbreviation for ANalysis Of VAriance and focuses on analyzing the variance 
of mean value (Gujarati & Porter, 2010).  The ANOVA tests the statistical difference between 
three or more populations and compares the means between the different groups. The 
ANOVA was conducted in order to test for the null hypothesis that there was no difference 
between the BHAR averages for the different countries. If differences are found this entails 
further calculations could be made and potential inferences can be drawn. When performing a 
test such as the ANOVA but between only two different variables it is called a t-test. Since 
multiple single t-tests would risk concluding significance even if no real significance exists, 
due to alpha inflation (type I error) ANOVA is the preferable test when testing more than two 
variables. If the F stat received is higher than the critical F stat the null hypothesis is rejected 
meaning the means between the groups looked at are significantly different. (Wahlgren 2012) 

3.7.2.8 Level of Significance (α) & P-value 

Level of significance, or the risk of error is often set to 1%, 5% or 10%. This describes the 
risk of rejecting the null hypothesis given that the null hypothesis is true. A better way to find 
a more exact significance level is using the p-value or probability value, which is defined as 
the lowest significance level at which the null hypothesis can be rejected. The lower the p-
value the stronger is the evidence against the null hypothesis. (Gujarati & Porter, 2010)  

3.7.2.9 Coefficient of Determination (R2) 

Coefficient of determination or R2 shows how much the explanatory variables explain the 
variability of the dependent variable in the regression analysis. R2 can take values from 0 to 1, 
a value of 1 means that the models explanatory degree is very high and all variability of the 
dependent variable is explained by the explanatory variables. A R2 value close to zero means 
the independent variables are able to explain the variability of the dependent variable poorly. 
(Brooks, 2014)   

When using more than one explanatory variable the adjusted coefficient of determination is a 
better indicator for the explanatory degree of the regression model. When adding an extra 
variable the R2 will always increase even though the extra variable might not add any 
particular explanatory power. The adjusted R2 takes this information into consideration and 
lowers the R2 for extra values added, which gives a more justified result. (Brooks, 2014)  

Determining what is a good or bad adjusted R2 is hot topic and there is no real answers to 
what is considered bad, it tends to be very dependent on the topic being studied and adjusted 
R2 found by previous studies. In regards to the field of IPOs, the most prominent study in the 
field by Ritter (1991) got an adjusted R2 of 0,07 when using stock return as a dependent 
variable and six different explanatory variables, where number of issues was one of them. The 
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findings of the study were considered significant and the study is widely cited within the 
subject of IPOs today. 

3.8 Criticism and Motivation for choice of Method 

3.8.1 Stock prices 

Alternative factors such as assets could have been used instead of stock price to evaluate the 
return of the individual companies in the study. The change in assets over the time period 
could then be compared to the decrease or increase in assets for the chosen benchmark. With 
this being said, the choice to use stock prices was mainly based on the fact that previous 
studies have used this method. It could also be argued that stock prices are the natural factor 
to look at since the study takes an academic empirical viewpoint of an investor. 

3.8.2 Long-term 

Ritter (1991) defines long term to be three years as he saw changes of the IPOs performance 
after approximately three years. Studies made by Schuster (2003), Loughran et al. (1994) and 
Keloharju (1993) follow this definition of long term. However, Ritter & Loughran (1995) 
used both three and five years in their study to evaluate the long run performance. Alongside 
this, five years was used in the study by Loughran (1993), which found that after 
approximately five years the IPOs underperformed on the New York Nasdaq exchange. 
Furthermore, in the Danish study conducted by Jakobsen & Sørensen (2001) also define long 
term as five years instead of three.   

The authors of this study made the decision to define long term as three years in order to 
enable better comparisons with previous research conducted on the Swedish and Finnish 
market. Alongside this, both Loughran (1993) and Ritter & Loughran (1995), whom looked at 
a five-year period, had a bigger sample of IPOs than achieved in this study. By using three 
years the authors are able to get a greater sample relative to using a five years which in turn 
leads to greater validity.  

3.8.3 Benchmark 

Previous studies have used different types of benchmarks in order to compare if IPOs have 
overperformed comparable benchmarks. These different studies have used benchmarks such 
as comparable firms, all share indexes and other types of indexes. The authors of the this 
study have used a gross adjusted/total return all share index for the included countries. The 
total return has been used since it is comparable with the adjusted stock prices. Comparable 
firms could have been used, but since defining which firms are comparable is subjective this 
would open up for criticism on the authors picking the firms that gives the most favorable 
result.  

All the IPOs in the study are also included in the benchmark to which they are compared. In 
this benchmark all companies including the IPOs are weighted in accordance to their size 
compared to the rest. Since the IPOs affect the benchmark, the results will be a little bit 
skewed, but since excluding all IPOs from index would mean building a completely new, not 
generally accepted, weighted index, this small skewness was accepted. This is also in 
accordance with all major previous studies in the field of IPO long-term performance.  
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The problem with weighting would have occurred on a larger scale, if a Nordic Index would 
have been used as benchmark for the total Nordic market. In a Nordic index the companies on 
the different Nordic stock markets would be weighted in accordance to size, resulting in a 
skewed BHAR-market towards the biggest total market Sweden. In the case of this paper, 
Norway has the largest amount of IPOs represented in the sample being looked at. A 
comparison to the overall Nordic Index which is skewed towards Sweden would therefore 
lead to worsened results meaning less relevant inferences can be drawn from the study. Due to 
an underweighting of Norway in the Nordic All Share Index relative to our sample of IPOs, 
the other countries will have a total overweight in the Nordic Index relative to how they are 
represented in the sample. Taking this into account combined with the fact that using 
company specific benchmark increases the potential for comparability with previous studies, 
the authors used country specific benchmarks in calculating BHAR this paper. Calculating the 
average BHAR through weighting all the BHARs received, will lead to a more correct result. 
In the case of Norway, which represents 242 companies in the sample, 242 BHAR, which in 
turn are calculated relative to the Norwegian market, will be included in the average. Leading 
to a greater weighting towards the Norwegian market Index. Which, as discussed above, will 
lead to a more correct end result. 

3.8.4 Calculation of Abnormal Return 

When calculating the abnormal returns the most common methods are CAR and BHAR. 
Which one of the methods that is most applicable varies depending on several factors, 
however a key difference is that the CAR is calculated through deducting the benchmark 
returns in every observation point from its corresponding sample firm return. Then taking the 
arithmetic average of the abnormal returns, whilst BHAR uses geometric sums. The authors 
of this study decided to utilize the BHAR method rather than CAR mainly because of the 
strong evidence well-reputed economists, such as Barber & Lyons (1997), have put forward 
against CAR being a biased long term predictor, that even when correct miscalculates the 
magnitude of investing in the sample firm relative to the benchmark. Ritter (1991) and Barber 
& Lyons (1997) have also argued that a CAR calculation is not appealing on economic 
grounds, which gave further incentives to use BHAR instead of CAR.      

4. Results 

In this chapter the results from the study will be presented, this includes the results of the 
statistical testings and regressions. The dependent variable BHAR will be interpreted and the 

result for the explanatory variables will be reported.   

4.1 Data 

The study started with 570 companies going public from 1997-01-01 until 2014-11-15 but 
after adjusting for extreme outliers in size and BHAR. The final sample was set to 567.  

4.1.1 BHAR 

Initially a Two Sample t-test was conducted between the BHR of the market and the BHR of 
the stocks. This to assure there are significant differences between the performance of the 
markets and of the stocks, if no difference were to be found further studies would be useless 
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as no inferences could be drawn based on the fact that there is no certainty differences any 
abnormal returns occur to begin with. As stated above, a variance analysis initially needs to be 
conducted, which as displayed below, shows the variances between BHR Stock and BHR 
Market are significantly different. Therefore a two-sample t test assuming unequal variances 
should be undertaken. 

 

Given the results of the two-sample t-test displayed below, we see how there are significant 
differences between the performance of the market and performance of IPOs over a three-year 
period. Therefore we can continue with our study and see if any inferences can be drawn from 
the potential results. 

 

To further analyze the BHAR a one-sample t-test was conducted, with the null hypothesis 
assuming the expected BHAR value would be 0. As displayed below the t stat received from 
this test is significantly higher than the required critical value. Since BHAR is expected to be 
different than zero this means that abnormal returns do exist on the Nordic IPO market. The t-
stat displayed below is negative, which entails IPOs on the Nordic market generally 
underperform their comparable benchmark over a three-year period. Which is also what was 
found, as the average BHAR of the Nordic market was -58%. 

 

 

 

4.1.2 Country 

Out of the 567 companies included in the sample only 117 companies showed a positive 
BHAR. The most companies that showed a positive BHAR were from Sweden with a number 
of 61 companies representing 44,6% of the Swedish sample. The country with the lowest ratio 
of companies showing a positive BHAR was Norway with only 9,9% of the Norwegian 
sample.  

 

The country factor was represented as a dummy variable in the regression. Thereby it requires 
one country to be dropped whilst running the regression. To enable better comparison 
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between the countries multiple regressions have been run whilst rotating the country base 
variable. The graph below displays the coefficients for each dummy with the vertical column 
representing which dummy has been dropped. As displayed below Sweden performed the 
best, as can be seen with a significantly higher BHAR relative to all other countries, 
delivering between 52.4% to 109.2% higher returns. Thereafter comes Denmark whose IPOs 
delivered 56.8% and 23.9% higher BHAR than Norway and Finland respectively. Finland has 
only delivered a higher BHAR than Norway by 32.8%. Finally Norway has delivered the 
lowest BHAR of all underperforming all other Nordic countries. 

  

The table above shows how the coefficients of the dummy variables can be considered highly 
significant with many 4 star significances. However, it also displays how no significance can 
be found between Denmark and Finland, with a p value of 0.18. Due to this no statistically 
significant inferences can be drawn regarding whether there are differences between the 
BHAR of Denmark and Finland over the time period being looked at. 

A more in-depth look at the country performance highlights the differences discussed above. 
Instead of looking at relative performance the table below shows absolute performance. As 
seen below Sweden is the only country that on average has been able to deliver a positive 
BHAR. Alongside this the volatility of BHAR seems to be drastically across the countries, 
implying IPOs tend to have a high level of volatility and thereby risk. 

 

Given the high levels of volatility there is a potential risk for the means not being significantly 
different from each other. Whilst the regression has found significance, there is potential for a 
type 1 error to occur due to the use of multiple dummy variables. Therefor an ANOVA 
analysis was conducted. As shown below, the F value received is higher than the critical F 
value, which means the null hypothesis can be rejected. Therefore we can conclude the means 
received above are statistically different from one another. 

  

Based on what is mentioned above. We can conclude that the country variable has a 
significant impact on performance with the expected BHAR in each country being 
significantly different from one another, and Sweden being the only country who delivers an 
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on average positive BHAR. This indicates that Swedish IPOs in general outperform their 
market benchmark. 

4.1.3 Size 

After excluding extreme outliers and logarithmizing the size (explained in greater detail in 
“4.3 Regression Diagnostics”) (Appendix 1.5), the size variable delivers a p value of 0.59 
(Appendix 2.1). As this is higher than 0.05 the null cannot be rejected, showing that size, or 
market value, of the IPOs has no significant impact on the BHAR of newly listed companies 
on the nordic markets.  

An argument can be made that the country variable partially captures the explanatory power 
of size. This effect should however be small, since the variance of size of the companies being 
listed is fairly similar across countries. To control for this an alternate regression has been run, 
in which the country variable has been dropped. As can be seen in Appendix 2.2 this gives a 
lower p-value than before of 0.4 indicating increased statistical significance. As this is still 
much higher than the critical value of 0.05 statistical significance cannot be found. 

4.1.4 New/Old Economy 

As the table below displays, 178 companies representing 31% of the total sample are New 
Economy companies, whereas 389 companies representing 69% of the total sample are Old 
Economy companies. Out of the 178 companies within New Economy only 35 companies 
showed a positive BHAR. The regression showed that the null hypothesis should be rejected 
with a p-value of 0,1053 (See Appendix 2.1). As this paper looks at significance on the 0.01, 
0.1, 1 and 5% level, the conclusion can therefore be drawn that there is no clear evidence New 
Economy IPOs (as defined by Schuster) has an significant effect on BHAR. 

 

A potential reason for the low statistical significance of the dummy variable is that the 
country variables already are able to capture a large portion of the New/Old economy 
variables explanatory power. This since the countries looked at tend to vary greatly in regards 
to what industries are represented within them. To test this the country variables were 
excluded and an alternate regression was run. Yielding the results displayed in Appendix 2.2. 
As can be seen in the table this leads to a 2 star significance for the New/Old economy 
variable. The coefficient indicates that a company active within an industry included in the 
New Economy classification is expected to deliver a 32.2% higher BHAR over a 3 year 
period relative to a company active within an industry classified as Old economy. 

Given the new regression has a much lower explanatory power as can be seen in the lower 
adjusted R squared. It can be concluded that whilst the alternate regression shows New/Old 
economy can have a significant impact on BHAR the country variable is able to explain a 
much greater portion of the variance of BHAR. Therefore the authors will use the original 
regression going forward (Appendix 2.1).  
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An more in depth look at New/Old economy shows Sweden and Finland have the highest 
percentage of companies active within New Economy industries with 39% and 43% 
respectively, whereas Norway has the lowest percentage with 21%. 

 

 

4.1.6 Number of Issues 

The numbers of issues during the period from 1997 to 2014 are displayed in the Table below. 
Note the total number of issues stated is 730 instead of 567, this is since companies that were 
delisted within three years are included. The regression (Appendix 2.1), shows a p-value of 
0,0018 meaning that null hypothesis is accepted at the 1% level. Due to this we can draw 
inferences from the coefficient. Which implies that for every extra company listed during a 
specific year in the Nordic region, the other companies listed during that same year are 
expected to deliver a 0.6% lower BHAR over a 3 year period. 

A more in depth look at the Number of Issues shows that they vary greatly between years with 
a maximum of 101 companies being listed in 1997 and a minimum of 6 companies being 
listed, which occurred in years 2009 and 2012. As can be seen the variance of the number of 
IPOs of a specific country relative to the total each year is high. 
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4.2 Regressions 

4.2 Regression Diagnostics 

4.2.1 Jarque Bera test 

Adjustments have been made in order to ensure normally distributed errors in accordance with 
what is described in “3.5.1”.  

The initial BHAR results were highly skewed due to an extreme outlier, namely Vestas Wind 
Systems with a BHAR of 1213% (Appendix 1.1). This can be seen through the boxplot and 
high Jarque Bera. The authors made the decision to exclude the outlier in order to receive a 
more normally distributed result. However as can be seen in Appendix 1.2 the p-value 
remained below 0.05. Despite this no additional adjustments were made, in accordance with 
Brooks (2014) who states that given a sufficiently large sample size, such as the one looked at 
in this paper, a potential violation of the normality assumption is inconsequential. 

In regards to the size variable (Appendix 1.3) it was initially highly unevenly distributed. As 
can be seen through a high Jarque Bera and a p-value significantly lower than 0.05, with two 
extreme outliers potentially skewing the results. The extreme outliers, Telia Company and 
Statoil with sizes of 30737 and 16359 million dollars respectively were excluded (Appendix 
1.4). Despite the actions taken the Jarque Bera was still high and p-value was still 
significantly lower than 0.05. To further mitigate risk for worsened results due to higher 
skewness and kurtosis than a normal distribution would expect. The size variable was 
logarithmized (Appendix 1.5) this significantly lowered the Jarque Bera and drove the p value 
above 0.05 to 0.15, leading to the null being rejected. Therefore the logarithmized size 
variable can be considered normally distributed, meaning potential inferences can be drawn 
from the results. 

4.2.2 Heteroskedasticity 

A white test was conducted on the regression in order to find if heteroskedasticity was present 
(Appendix 3). The F and 𝜒2version of the White test conclude that there is no presence of 
heteroskedasticity, whilst the Scaled Explained SS indicates potential heteroskedasticity. 
Given the ambiguity in the results, a test was conducted where heteroskedasticity-robust 
standard errors were implemented. However the inferential effects after the implementation 
were negligible. 

4.2.3 Multicollinearity 

The correlation matrix presented in Appendix 5 shows that there is no evidence of 
multicollinearity in any of the explanatory variables. The highest level of correlation was 0,25 
found between the dummy variables representing Sweden and Finland's performance relative 
to Norway (Appendix 5). Given the correlation between all coefficients is significantly lower 
than 0.8 it can be asserted no multicollinearity is present. Which entails clear and significant 
inferences can be drawn regarding the coefficients. 
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4.2.4 Ramsey RESET test 

As displayed in Appendix 4 the Ramsey RESET test produced p-value of 0.395, which is 
higher than the critical p value of 0.05. This implies the null can be rejected meaning a linear 
regression is the best approximation for the model 

5. Analysis 
The chapter will first analyze the result received from our dependent variable BHAR, and 

then analyze the explanatory variables effects on the BHAR. The analysis will also included 
comparisons to previous research within the area and analyze these as well.   	

5.1 BHAR - Dependent Variable 

The long run performance of IPOs has been and still is a very hot topic. Ritter (1991) found 
that the overall long run performance of IPOs on the US market underperformed their 
comparable benchmark. Whilst this phenomenon was found to be present in many countries, 
Loughran et al. (1994) were able to find exceptions in Sweden Korea and Japan who instead 
were able to overperform their comparable benchmark. 

The authors will refrain from making a too in depth comparison with earlier studies when 
looking at the overall BHAR received, as well as avoid drawing too in depth inferences based 
on comparisons with earlier studies. The reasoning behind this is that the paper looks at a 
greater geographical region, namely the Nordics, therefore deeper comparison with country 
specific results may yield faulty inferences. 

Out of the sample studied, 450 companies showed a negative BHAR and only 117 showed a 
positive BHAR, hence the median IPO has a negative BHAR. When looking at the average 
performance, the results display a BHAR in the Nordic region is -58% which implies a 3 year 
underperformance of IPOs in the Nordic region. The underperformance is statistically 
significant as shown by the T-test generating a negative t-stat. The underperformance is in 
accordance with the majority of previous research, such as Schuster (2003) and Ritter (1991), 
whom also found a significantly higher underperformance relative to comparable benchmarks, 
whilst the magnitude of the underperformance differs. The magnitude of underperformance in 
general differs from subsequent country specific studies conducted within the Nordic region, 
as well as other international studies. 

The underperformance can be attributed to the divergence of opinion hypothesis (Ritter, 1998) 
stating that as time passes and more information reaches the market the divergence of opinion 
between optimistic and pessimistic investors minimizes, leading to the price dropping as the 
over optimistic investors revise their opinion. Given the greater underperformance of 58% 
found, is this study relative to other studies on previous markets such as the one conducted by 
Brav. et al. (2000), who found IPOs on the American market to underperform the S&P with 
44% the results could indicate that the effect of the divergence of opinion greater in the 
Nordic region. The underperformance can also be attributed to the Impresario hypothesis, and 
the greater magnitude of the underperformance a result of a greater impact of the hypothesis 
on countries in the Nordic region. Whilst it is probable that these effects have had an impact 
given the robust findings of previous studies, no direct conclusion regarding their exact 
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impact can be drawn, since the hypotheses have not been tested directly. These two 
hypotheses are discussed in greater detail in “6.1 Concluding discussion”. 

5.2 Country 

As mentioned earlier, given that studies so far have mainly focused on specific countries and 
not looked across country borders to focus on regions, this study can be considered to stand 
out from previous research. As the results above show and the following analysis will 
highlight, this allows the authors are to make direct comparisons between countries and 
determine if there are significant differences between the performances of their IPOs 

Studies that may be attributable to the country variable have been discussed above, therefore 
they will not be discussed in greater detail again. The results of the studies conducted on 
companies used as variables will be used in the following analysis. In sum, Loughran et. al 
(1994) found Sweden a positive BHAR of 1.2% whilst Schuster (2003) found Sweden 
underperformed the comparable benchmark, be it only slightly. Keloharju (1993) and 
Jakobsen & Sørensen (2001) showed that Finnish and Danish IPOs underperformed 
comparable benchmarks with -20,8% and -30%. 

An initial look at the results show Sweden is the only country that delivers a positive BHAR 
of 8%, whilst Denmark, Finland and Norway deliver negative BHARs of -45%, -63% and -
99% respectively. In regards to Sweden the results strengthen the conclusion of Loughran et 
al (1994) whilst they are in contrast to the findings of Schuster (2003), which indicated an 
underperformance relative to the country benchmark. Schuster’s explanation for Loughran et 
al (1994) positive BHAR was beneficial taxation rules in Sweden prior to 1990. However as 
this study shows, through looking at a similar period as Schuster (after the year of 1990), 
using the same benchmark and expanding to looking at a 20-year period instead of a 10 year 
period, a positive BHAR can still be found in Sweden. In regards to Denmark a negative 
return relative to benchmark was found, which is in accordance with the research done by 
Jakobsen & Sørensen (2001) whom found a negative return relative to benchmark of -30%. 
The results of this study are of interest as it found a significantly higher negative return of -
45%. Given that Jakobsen & Sørensen defined long term of 5 years, the results of this study 
open up the possibility of underpricing of Danish IPOs reducing over time. In regards to the 
study by Keloharju (1993), which found IPOs to underperform by 20,8% relative to the 
Finnish market, the results of this study were much, more extreme. With Finland delivering a 
negative return relative to benchmark of -63%. The significant differences in results may be 
due to an extreme market return for Finland during the late 90s increasing the negative 
magnitude of the return, as it is measured relative to the market return. Alongside this 
Keloharju’s (1993) sample was highly skewed towards one year with over 50% of the total 
sample of IPOs listed during 1988 which may compromise the validity of the studies. In 
regards to Norway no previous research has been conducted on IPOs within the country 
giving this paper no study to compare against. The negative BHAR of -99% may seem 
extreme however it is important to consider that BHAR is measured as the underperformance 
of the stocks relative to the benchmark and not purely the performance of the stock. 

An interesting aspect of this study is the subsequent regression that was run. Through it the 
authors were able to test if a country variable could be said to have a significant impact on the 
BHAR, and thus test if the performances were significantly different from country to country. 
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Previous studies within the area, specifically within the Nordic region, have been done on a 
country-by-country basis, which does not allow for this type of comparison. As displayed in 
the results the country variables have a high significance, with the exclusion of the dummy 
variable comparing the performance of Finland and Denmark. The p value of 0.18 indicates 
that we are not able to draw any inferences regarding Finland's performance relative to 
Denmark or vice versa. 

Given that statistical significance was found, it is of interest to see if economical significance 
can be found. Norway will be used as the base variable in the following analysis, as it has the 
greatest sample size.  

Given Norway as a base (Appendix 2.1), the coefficient for Sweden is 1.093, implying a 
109.3% higher BHAR if an IPO occurs in Sweden relative to if it occurs in Norway. The 
standard error is 0.135, which means the BHAR can vary between being 95.8% to 122.8% 
higher. The coefficient for Denmark is 0.568 with a standard error of 0.152, implying that 
over a 3-year period, a company listed in Denmark is expected to deliver a BHAR that is 
between 41.6% to 72% higher than a company listed in Norway. The coefficient for Finland is 
0.328 with a standard error of 0.150, meaning that a company listed in Denmark is expected 
to deliver a 17.8% to 47.8% higher BHAR than a company listed in Norway. Since all the 
results span highly positive results there can be said to be economic significance. As an 
example, when all else is held equal an investor would benefit highly from investing in a 
Swedish IPO relative to a Norwegian IPO, she would also benefit highly from investing in a 
Danish or Finnish IPO relative to investing in one from Norway. 

5.3 Size 

Size of issuance was in Ritter (1991) showed to have a significantly negative impact on long 
run performance, his findings displayed that a smaller initial offering led to worse long run 
performance. As this study examined total size of company, meaning market value, and no 
significance was found comparisons to Ritters study (1991) should be avoided. The authors of 
this study instead chose to define size as Schuster (2003), with the exception of using size as a 
continuous variable instead of using it as a dummy. The hopes were to receive a higher 
significance than Schuster (2003) through more information incorporated in the continuous 
variable. As displayed in the results no statistical significance was found given the new 
variable, this despite running a new regression in which the country variable was dropped. 
Given this one should be careful when attempting to make comparisons and drawing any 
potential inferences. A potential conclusion, with consideration taken to that no statistical 
significance was found. Is that despite attempting to include more information in the size 
variable no effect on BHAR was found. It is therefore probable that size is not an influencing 
factor when looking at the long run return of IPO. 

5.4 New / Old Economy 

Schuster (2003) showed that countries with high involvement in IPOs within New Economy 
tend to perform better in the long run compared to countries with high involvement in Old 
Economy IPOs. As displayed in the above results, when dropping the country variable, the 
overperformance of New Economy companies, as defined by Schuster still holds today. This 
is interesting as Schuster conducted his study in 2003 using a time period of 1988-1998. One 
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could expect the definition of New Economy industries to change over time leading to varied 
results but as this study shows that is not the case with the significance of the variable 
remaining high. Schuster only looked at Sweden in regards to the countries in this study. The 
results therefore also shed light on the fact that the results are applicable to the entire Nordic 
region and not merely Sweden. 

In Schusters (2003) study, Sweden's relatively higher BHAR than the other countries was due 
to its greater involvement in New Economy IPOs, with 37% of the Swedish IPOs active 
within a New Economy industry. As stated above this paper found New Economy companies 
had a positive effect on BHAR, alongside the finding that 39% of Swedish IPOs were active 
within a New Economy industry. In accordance with Schusters study, when looking at the 
specific variable. The results should entail a greater performance of Swedish IPOs relative to 
Denmark and Norway with 35% and 21% New Economy IPOs respectively. Alongside this 
Finland should deliver a higher abnormal return in the long run than Sweden, however as 
displayed above, this is not the case. The authors attribute this to the large number of 
variables impacting performance of IPOs in general. It is probable that another variable has 
had a greater negative impact on the long run performance on IPOs on the Finnish market 
than positive impact from the New Economy companies. 

Furthermore the much lower explanatory power when dropping the country variable is an 
interesting finding as can be seen by the lower adjusted R squared. The authors decided not to 
regress BHAR purely on New/Old Economy due to the potential negative effect it would have 
on the validity of the OLS regression. Due to this, the authors cannot draw any direct 
inferences regarding New/Old Economies specific explanatory power, given that other 
variables are represented in the alternate regression as well, however a comparison can be 
made. A comparison yields that whilst New/Old Economy has a significant impact, it is only 
able to explain a small amount in the total variation of BHAR with the alternate regression 
generating a adjusted R squared of 0.016. This in comparison to the country variable, which 
seems to explain a much higher variation of the total BHAR with the regression generating an 
adjusted R squared of 0.115 when including the country variable. 

As the study found statistical significance, it is of interest to consider if the results yield any 
economic significance. 

As described in the results the coefficient implies a 32.2% higher expected BHAR over a 3-
year period if the company is active within a New Economy industry. In Appendix 2.3 we can 
see the standard error of the coefficient to be 0.118, ie. The result can expect to fluctuate up or 
down by 11.8%. Comparing this relative to the coefficient we see that the results will vary 
between +20.4% and +44%. This can be considered economically significant as the results are 
always expected to be highly positive. As an example, an investor considering investing in 
Nordic IPOs, could expect a higher BHAR if he focuses on New Economy IPOs given the 
results of this study.  

Given that statistical significance was found when the country variable was dropped. This 
means that the variable and economically significant results will only be of interest if the 
country variable is excluded. As an example, the results displayed above will only be of 
interest to an investor if he has decided to not look at countries when investing in IPOs on the 
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Nordic market. It is first then it will be of interest for him to look at the New/Old economy 
variable. 

5.6 Number of Issues 

Ritter (1991) showed that the number of issues had a significant impact on the abnormal 
return relative the benchmark. Later, Ritter (1998) named this Windows of Opportunity 
hypothesis. Number of Issues was also found to have a significant impact on the long run 
performance of IPOs in the study conducted by Loughran et al. (1994). The results of this 
paper are congruent with the Windows of Opportunity hypothesis as we find the variable to be 
significant for the whole Nordic region. As seen in Appendix 2.1, for every additional IPO 
listed during a specific year on the Nordic market, the overall BHAR of all other IPOs on the 
market will be lowered by 0.6% over a 3-year period. As discussed in Ritter (1991) the impact 
Number of Issues has on the long run performance of IPOs is in part attributable to the 
optimism of investors during high volume years. Given this, the results found in this study for 
the variable Number of Issues, can also have been impacted by the Divergence of Opinion 
hypothesis (Ritter, 1998). Stating that as time passes and more information reaches the market 
the divergence of opinion between optimistic and pessimistic investors minimizes, leading to 
the price dropping as the over optimistic investors revise their opinion. Given more optimistic 
investors, which is the case during period with a higher number of new issues (Ritter, 1991) 
this effect should be greater. This shows how good economic times with a high number of 
issuances have an impact on investors and companies causing long run underperformance. 
Whilst the Divergence of Opinion can be said to be impact to the hypothesis tested here, 
namely the Windows of Opportunity Hypothesis. No inference regarding the Divergence of 
Opinions direct impact can be drawn. Once again this is due to the Hypotheses not being 
tested directly. The analysis will therefore not touch on the hypotheses any further, and it will 
instead be lifted in “6.1 Concluding Discussion” as mentioned above. 

As can be seen in table presented in “4.1.6 Number of Issues”, the number of issues varies a 
lot between years in the Nordic region. One could potentially argue that a high issuance of 
IPOs in one Nordic country historically would affect the return in its own country in a higher 
grade than in the other Nordic countries. However, looking at the countries one by one could 
mean a potential wrongful result; since a high number of IPOs in for example Sweden would 
impact the performance in the other Nordic countries. The reason behind this is that the 
Nordic countries in many other perspectives can be considered one region with its free trade, 
free movement, very similar culture, and closely related laws. The authors therefore conclude 
that investor optimism and high growth opportunities, which are described as the drivers 
behind the Number of Issues variable in Ritter (1991), in one country will affect the whole 
region. Looking at the listings on each country alone would therefore lead to wrongful results 
and hence also wrongful conclusions, which strengthens the authors choice of looking at the 
number of issues for the region in total when explaining the abnormal return.   

Given that statistical significance was found, it is of importance to consider if economic 
significance can be found as well. Appendix 2.1 shows a coefficient of 0.006, with a standard 
error of 0.002. This implies that when an additional IPO occurs on the Nordic market, 
Companies listed during that same year are expected to deliver a between 0.4% and 0.8% 
lower BHAR over a 3 year period. Whilst the impact can be lower than one might expect 
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purely by looking at the coefficient, the overall impact is always expected to be negative 
meaning the authors can conclude economic significance can be found. Given the percentages 
listed above are attributable to merely one IPO, the small variance between 0.4% to 0.8% can 
increase greatly if many listing occur on the Nordic market during a specific year. From an 
investor perspective 100 listings during a year would mean the expected BHAR could differ 
between 40% and 80% lower over a 3-year period.	

6. Conclusion 

In this chapter the authors will summarize the results of the study. Alongside this conclusions 
will be drawn from the findings of the research. Potential weaknesses will be lifted and lastly 

suggestions for further research will be made. 

● How do IPOs in the Nordic region perform in the long run relative to comparable 
benchmarks? Are there differences in long run performance between IPOs in the 
different Nordic countries? 

The authors of this study can after calculating BHAR over a 3-year period, starting at the end 
of day value on the day of listing, with significance say that the Nordic region can on average 
be said to have a negative BHAR. Which answers the initial part of the first research question. 
Looking at the second part of the question, it can be concluded that differences between the 
Nordic countries exists. Companies listed in Sweden, Denmark and Finland have a tendency 
to deliver a higher BHAR over a 3 year period than those listed in Norway, by 109.2%, 52.8% 
and 32.8% respective, which leads in to the second research question. 

● Are the chosen variables able to explain the over or underperformance of IPOs on the 
Nordic market? 

Countries: To test how the countries affect the BHAR, a country dummy was used. Through 
the statistical tests and regression run, it was found that the country variables had a significant 
impact on BHAR. Thus strengthening the answer to the second question. However, no 
significant differences were found in the case of Denmark relative to Finland and vice versa. 
From the results the authors can conclude that the country variable can explain long run over 
or underperformance of IPOs on the Nordic market.  

Number of Issues: The authors wanted to examine if the number of issues could explain the 
long run performance of IPOs on the Nordic market. This is especially interesting since Ritter 
(1991) and Loughran et al. (1994) received different results despite defining the variable the 
same way. The authors fund two-star significance in that a greater number of issues in the 
Nordic region will decrease the long run performance of all issues listed during the same year 
by 0.6% over a 3-year period per extra company listed. Hence, the authors conclude that the 
Number of Issues variable is significant for the long run performance. 

New/Old Economy: When running a regression for all the variables the New/Old-Economy 
did not show any significance, but when dropping the country variable, the variable showed a 
clear significance through New Economy IPOs outperforming the Old Economy IPOs. This 
can be explained through the country variable containing part of the explanatory power of the 
New/Old economy variable. The authors concluded that the results are in line with Schuster 
(2003) earlier findings, which states that countries with a large amount of New Economy 
IPOs will outperform those with less. 
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Size: The authors hoped to find significance for the size variable by including more 
information in the variable in comparison to Schuster (2003) whom was not able to find 
significance for size when looking at it as a dummy variable. Given that no significance was 
found the authors can conclude size defined as market value does not have an impact on the 
long run performance of IPOs on the Nordic Market. 

6.1 Concluding Discussion 

The authors find it interesting that Sweden displayed a positive BHAR of 8%. Schuster (2003) 
argues that the reason for Loughran et al. (1994) receiving a positive abnormal return in 
Sweden, compared to the country benchmark, was due to taxation policies. However, an 
argument for favorable taxation policies in the case of Sweden can not be made within this 
paper, since the taxation policies within the Nordic region are all almost identical, these are 
amongst the highest capital gains and personal income taxations in the world. As displayed in 
the results section above the authors instead attribute part of Sweden's positive performance to 
having a high concentration of IPOs within New Economy industries. With this being said the 
explanatory power of the New Economy variable is low. At the same time the explanatory 
power of the country variable is relatively high, meaning there are a multitude of variables 
incorporated in the country variable that are able to explain long run IPO performance. The 
authors therefore believe it would be interesting for further research to look at country 
specific variables affecting long run performance, in order to in greater detail determine the 
reasons for the significantly higher average BHAR found within Sweden. An example would 
be looking at disposable income within the country. 

On the other side of the abnormal return spectre, the bad performance of Norwegian IPOs 
could be due to many factors, however the authors once again believe that macro factors are 
the key driver here. Ritter (1991) concluded that the underperformance of IPOs within Oil & 
Gas found in his study, were attributable to low oil prices during the period of time he studied. 
As stated in the result section above Norway has the highest exposure to the Oil & Gas 
industry out of all the Nordic countries, with 27.7% of the sample IPOs from Norway being 
active within the industry. Denmark had the second biggest concentration of IPOs within the 
Oil & Gas industry with merely 2.2% of their total sample active within the industry. When 
looking at the price levels of oil for the time period studied, the authors find it increased 
heavily leading up to the financial crisis in 2008. Thereafter oil prices drastically dropped, 
which was followed by a price increase leading up to another significant drop in 2014. Given 
the high volatility of Oil prices during the time period, the authors believe it is possible that 
IPOs on the Norwegian market are affected negatively by the volatility of oil prices to a 
greater extent than the Norwegian market index. Which in turn would lead to a negative 
BHAR. The authors believe this would be an interesting topic for further studies.  

In regards to looking at industry exposure within the countries and the effect macro factors 
may have on them. The same logic can be applied on Denmark and Finland, where Denmark 
is heavily exposed to Financials meaning that macro factors such as interest will be of 
significance. In Finland there was the biggest amount of IPOs within Industrials meaning that 
Finland are exposed to fluctuation in raw material prices.         

Looking at this study’s adjusted R-square as well as previous studies, the reader may question 
whether the result is enough. The fact that it is common within the area of IPOs to have a low 
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adjusted R-square (despite the use of multiple variables) is an indicator that many variables 
influence the outcome of a newly listed companies long run performance. Whilst the most 
robust variables found in previous studies ie. Number of Issues, which was a key takeaway 
from the study by Ritter (1991) and New/Old Economy, the main takeaway from the study by 
Schuster (2003), were found to have significance. The fact remains that their explanatory 
power was quite low, as can be seen in the regression excluding the country variable 
generating an adjusted R squared of 0.016. Given this it was interesting for the authors to find 
one variable with a such high explanatory power relative to the other variables namely the 
country variable. Whilst one in part would expect the country variable to have a higher 
significance given the many factors it potentially encompasses, the results are also indicative 
of the performance of IPOs on the Nordic Market being highly driven by the country variable. 
Therefore BHAR can be said to be very country specific and dependent. Alongside this the 
authors believe the performance of IPOs are highly dependent on a multitude of behavioral 
and psychological factors that can be hard to quantify. With this being said the authors hope 
the increased research on behavioral economics will produce variables that reliably can be 
used to quantify the effects of human behavior on the stock market.     	

One of the three main hypotheses regarding the causes of long run underperformance, widely 
accepted within the study of IPOs have been tested directly in this study. The Impresario 
Hypothesis, which is an indicator for underpricing, is not tested since this paper chooses to 
neglect looking at first day performance. Moreover, to test this with certainty, a combination 
of quantitive and qualitive research would be preferred. This could be tested through 
conducting interviews with representatives of Investment Banks and combining these results 
with the percentual first day returns for the sample of IPOs. However even in doing so it is far 
from certain the representatives would be fully truthful. Since if the hypothesis holds and 
Investment Bankers really do underprice for this specific reason, admitting to creating 
artificial demand would lead to less public trust. With the public knowing a high demand 
during the time of listing could be purely artificial they would be less willing to invest, and 
Investment Bankers would in turn not be able to generate an artificial excess demand to the 
same extent going forward. However, if the hypothesis could be tested it would be of interest 
to see if the underpricing of investment banks vary dependent on which country or industry 
the company is being listed in. It is possible that part of the New Economy companies’ 
overperformance is attributable to less underpricing from Investment Banks when listing 
companies active within the New Economy industries. The industries included in New 
Economy all have a high degree of innovation within them, generating new ideas and 
products to a greater extent than other industries. Given this Investment Bankers have less of 
an ability to benchmark to previous listings. Which means a lower degree of superior 
knowledge relative to the representatives from the firms being listed. If this holds, they would 
have less of an ability to underprice the initial offering to the same extent. This would in turn 
lead to lower excess demand and less of an upswing in price, resulting in a lower long run 
underperformance. In regards to country it is possible that the significantly lower BHAR in 
Norway in part is due to the Norwegian Investment Banks underpricing the newly listed 
companies to a much greater extent. 

In regards to the Divergence of Opinion Hypothesis it is possible that this in part explains the 
differences in BHAR between countries and industries. In regards to countries it is possible 
that the number of optimistic investors is greater in Norway, whereas investors in Sweden are 
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less optimistic, leading to a lower divergence of opinion initially and in turn a better long run 
performance since the gap between optimistic and pessimistic investors is lower to begin 
with. In regards to industries, it is possible that investors in companies active within New 
Economy Industries are more like-minded in regards to how optimistic they are over the 
broad spectrum leading to better long run performance. However, given that the New 
Economy industries (Tech, Telecom, Healthcare and Media) are known for being quite 
volatile with many overreactions due to investor optimism, this may not be the case. The 
Divergence of Opinion Hypothesis could given this instead have a negative impact on the 
long run performance of these industries, meaning other factors must have a greater positive 
impact in order to for New Economy companies to on average generate higher returns than 
Old Economy companies.   

6.2 Potential weaknesses 

A potential weakness with the study and for studies on IPOs overall is the low adjusted R-
square received. While previous studies also had low R-squared, a low R-squared means that 
only a small part of the abnormal return can be explained through the chosen independent 
variables. The authors have considered this as a potential problem, but conclude that within 
the area of IPOs abnormal returns is a complex area that depends on a high number of factors, 
which are highly dependent on investor’s behavior, something that is hard to quantify. 
Therefore the authors consider the R-squared received as adequate. 

Another potential weakness can be the lack of previous research included. The authors have 
focused on the most highly cited, peer reviewed and relevant studies regarding IPOs in 
relation to the purpose of this study. Given that the subject of IPOs is a widely studied area, it 
would be very time inefficient to try and incorporate them all into this paper, it is also the 
authors’ belief that a more highly condensed paper that lifts only relevant and trustworthy 
sources is to be preferred. Based on this the authors consider the amount of previous research 
included in the paper to be sufficient. 

6.3 Further research 

The authors of this study would like to see a deeper analysis of the long run performance of 
IPOs on the Nordic market, through the inclusion of more explanatory variables. A few 
examples of explanatory variables that the authors believe to be interesting and highly 
relevant are: 

1. Does Female/Male-ratio within the board of directors have an affect on the long run 
performance of IPOs? Given it is broadly discussed topic both in the academic and 
political world. 

2. Do the management's incentive scheme have an affect on the long run performance of 
IPOs? How does the degree of stocks or options owned by management affect 
abnormal return of an IPO, and can any significance be derived from this? 

3. Can country specific variables such as disposable income contribute to explaining the 
significantly higher BHAR found in Sweden relative to the other Nordic countries? 

4. Could macro factor such as the oil price affect the Norwegian IPOs to a greater extent 
than the benchmark in Norway's largest industry leading to a lower BHAR? 
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5. Can behavioral variables be incorporated into the study of IPO performance to 
increase the overall adjusted R squared generally found within the field? 

6. Do different banks within the Nordic region underprice IPOs to different extents, and 
does this have an affect on the long-run performance of those the same IPOs? This 
with basis in The Impresario Hypothesis first introduced by Ritter (1998). 

7. Does the effect of the Divergence of Opinion vary across industries and countries? Are 
there for example some industries which investors are more optimistic when investing 
within, leading to a greater long run underperformance? 
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7. Appendices  

Appendix 1 - BHAR & Size  

 

	

1.1 - Boxplot and Jarque-Bera of BHAR before adjustments for outliers 

	

1.2 - Jarque-Bera of BHAR after adjustments for outliers 
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1.3 - Size before adjusting for outliers

 

1.4 - Size after adjusting for outliers 
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1.5 - Logarithmized size after adjusting for outliers 

	

	

Appendix 2 - Regressions   
2.1 - New / Old Economy 
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2.2 - New / Old Economy - Country variable excluded  	

 

Appendix 3 - White test 
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Appendix 4 - Ramsey’s Reset  

	

Appendix 5 - Multicollinearity  

5 - New / Old   
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