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Abstract

This thesis is an empirical event study that examines the short-run perfor-
mance of initial public offerings (IPO), known as underpricing and initial
return. I argue that literature which only presents equal weights could po-
tentially give the reader a skewed understanding of the width of the concept.
By using a new data set of Nordic IPOs during the period 2009− 2018, I pro-
vide estimates using equal as well as market capitalization weights consistently
to give a more nuanced and fair picture. The equally weighted first-day initial
return is estimated to be 4.96% and the value weighted first-day initial return
is estimated to be 5.32% during the examined time period. Further, the initial
return is examined in relation to firm characteristics as well as quarterly index
returns and issuance volume. No statistically significant characteristics that
can identify additional levels of underpricing was found. Quarterly average
initial returns and quarterly index returns are independent of each other. In
line with previous literature the positive relationship of issuance volume and
initial return is valid on a quarterly level, indicating that firms tend to go
public in times of positive and higher initial returns to a greater extent.

Keywords: Initial Public Offerings, Initial Return, IPO, Nordic IPO Market,
Short-Run Performance, Underpricing.



Contents
1 Introduction 1

2 Theoretical Framework for Underpricing of IPOs 5
2.1 Valuation Process . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1.1 Multiple Valuation . . . . . . . . . . . . . . . . . . . . 5
2.1.2 Dividend Discount Model . . . . . . . . . . . . . . . . 7
2.1.3 Discounted Cash Flow Model . . . . . . . . . . . . . . 7

2.2 Theoretical Explanations of IPO Underpricing . . . . . . . . . 8
2.2.1 Winner’s Curse and Hot Issue Markets . . . . . . . . . 8
2.2.2 Tax Benefits and Legal Risk . . . . . . . . . . . . . . . 10
2.2.3 Signaling Theory . . . . . . . . . . . . . . . . . . . . . 11

3 Prior Research 12
3.1 International Evidence . . . . . . . . . . . . . . . . . . . . . . 12
3.2 Nordic Evidence . . . . . . . . . . . . . . . . . . . . . . . . . . 15

4 Methodology 18
4.1 Sample Criterion . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.2 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4.3 Data Corrections . . . . . . . . . . . . . . . . . . . . . . . . . 20
4.4 Dependant Variable . . . . . . . . . . . . . . . . . . . . . . . . 20
4.5 Identification Method . . . . . . . . . . . . . . . . . . . . . . . 23
4.6 Structure of Regression Analysis . . . . . . . . . . . . . . . . . 25
4.7 Structure of Descriptive Research . . . . . . . . . . . . . . . . 26

5 Results 28
5.1 Regression Analysis . . . . . . . . . . . . . . . . . . . . . . . . 28
5.2 Descriptive Research . . . . . . . . . . . . . . . . . . . . . . . 29

5.2.1 IPO Volume and Initial Return . . . . . . . . . . . . . 30
5.2.2 Index Returns and IPO Initial Returns . . . . . . . . . 33

6 Discussion 35

References 38

Appendix 45



List of Figures
3.1 Nordic evidence of positive first-day return and the volume of

IPOs, country-aggregated, using data provided by Jay R. Ritter. 16
4.1 Sample distribution of first-day return. . . . . . . . . . . . . . 22
4.2 Quarterly average first-day returns, equally and value weighted. 24
5.1 Quarterly equal weighted first-day returns and volume of Nordic

IPOs during 2009− 2018. . . . . . . . . . . . . . . . . . . . . 31
5.2 Quarterly value weighted first-day returns and volume of Nordic

IPOs during 2009− 2018. . . . . . . . . . . . . . . . . . . . . 32
5.3 Quarterly equal weighted first-day returns of Nordic IPOs and

quarterly index returns during 2009− 2018. . . . . . . . . . . 33
5.4 Quarterly value weighted first-day returns of Nordic IPOs and

quarterly index returns during 2009− 2018. . . . . . . . . . . 34
A1 Nordic evidence of positive first-day return and the volume of

IPOs, country-specific, using data provided by Jay R. Ritter. . 45
A2 Sample distribution of first-week return. . . . . . . . . . . . . 46
A3 Sample distribution of four-week return. . . . . . . . . . . . . 46
A4 Quarterly equal weighted first-day returns and volume of Nordic

IPOs during 2009− 2018, by country. . . . . . . . . . . . . . . 47
A5 Quarterly value weighted first-day returns and volume of Nordic

IPOs during 2009− 2018, by country. . . . . . . . . . . . . . . 48
A6 Quarterly equal weighted first-day returns of Nordic IPOs and

quarterly index returns during 2009− 2018, by country. . . . . 49
A7 Quarterly value weighted first-day returns of Nordic IPOs and

quarterly index returns during 2009− 2018, by country. . . . . 50

List of Tables
3.1 International evidence of positive initial return and the volume

of IPOs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
5.1 Regression table for first-day initial returns, shortened version. 28
5.2 Descriptive statistics of Nordic IPOs, by year. . . . . . . . . . 30
A1 Full list of the 304 companies in sample. . . . . . . . . . . . . 51
A2 Breusch-Pagan Lagrange Multiplier test of all regressions. . . . 52
A3 Regression table for first-day initial returns, full version. . . . 53
A4 Regression table for first-week initial returns. . . . . . . . . . . 54
A5 Regression table for four-week initial returns. . . . . . . . . . . 55
A6 Descriptive statistics of Nordic IPOs by country and year. . . 56



1 Introduction

The decision to list a firm at a stock exchange, commonly referred to as to
go public, is one of the most altering that a firm can make. The financial
health and operations that have been largely kept private, suddenly becomes
subject to public interest. The question of why and how companies go public
is vital in understanding the initial public offering (IPO) process. Critics that
have had bad experience of IPOs might argue that the reason for companies
to go public is that owners want to cash out. Professionals would rather claim
that it is in order to raise capital for expansion in a capital-intensive stage of
the firms development cycle or to increase the liquidity for the shareholders
(Draho 2004).

When a company have decided to sell its shares, they first undergo an un-
derwriting process, that is performed by one, or a few, bookrunner(s). These
bookrunners are most often investment banks. Their formal role in the matter
is to coordinate the issue and make sure that rules and regulation that apply
in the country and stock exchange in question are met. The equity is valued
according to a valuation technique that is suitable for the company’s growth
stage and sector of business and discussed with the owners. The price that
they agree upon, the offer price, is passed on to potential investors together
with the material collected and presented by the bookrunner. This offer is
sent to either venture capitalists or to the public, where the latter is what de-
notes an IPO. The difference between the two, from the existing shareholders’
perspective, is mainly a question of dispersed ownership that an IPO implies.
This will increase the liquidity of the stock, whilst keeping a larger part of
the bargaining power in the hands of the firms owners prior to the issue, since
many small shareholders will have to act jointly in order to achieve the same
level of influence over the firm as one large investor would have (Chemmanur
and Fulghieri 1999).

The equity of the IPO is later subscribed by those potential investors that
found the company interesting and suitable to their portfolio and preferences.
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When the deadline has passed, the investors that have been allocated stocks
are notified. The allocation of stock at the offer price of the IPO is what de-
notes the primary market. Once the stock is allocated to the new shareholders
it is subsequently traded at a stock exchange, the secondary market. The first-
day close price will determine if, and if so, by how much, the stock’s price is
adjusted during the first day of trade in relation to its offer price. This differ-
ence, between offer price and first-day close price, is what is considered as the
initial return from the new shareholders perspective and under- or overpricing
from an objective perspective.

The pricing of IPOs has in research proven to be an important factor for
bookrunners in deriving their success and profitability. The reasons of which
can be discussed, but there is a consensus in the established theories that a cer-
tain level of underpricing in IPOs is desired. Although underpricing the equity
too heavily can damage bookrunners success in attaining future deals for issu-
ing firms and overpricing the equity can damage the bookrunners reputation
and investor relations making it more difficult to achieve full-subscription in
future offerings (Eccles and Crane 1988). Because the issuing of equity is such
an important and profitable market for investment banks, the market share of
IPOs is often used as a proxy for investment bank reputation in academic lit-
erature (Megginson and Weiss 1991). The importance of investor relations as
well as the probability of attaining future deals is confirmed by Dunbar (2000),
who asserts that prior success is an essential factor in explaining investment
banks present share of the IPO market, where excessive over- or underpric-
ing in the past decrease the current market share. Eccles and Crane (1988),
Megginson and Weiss (1991) as well as Dunbar (2000) base their explanations
of bookrunners motives from evidence on the U.S. IPO market. Consider-
ing the market value of IPO deals in Denmark, Finland, Norway and Sweden
combined grossed approximately 46 billion USD in proceeds during the years
2009-2018 (Datastream 2019a), it is reasonable to assume investment banks
participating in the Nordic IPO markets are as motivated as their American
colleagues in attaining their market share.
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From an empirical perspective, the existence of positive initial returns is well-
established and found in all regions of the world. If levels of initial returns
can be identified somehow, this could present an opportunity for investors to
identify equity of higher initial return prior to its issue. If this is systematic,
investors can by committing to the stock in the primary market and selling it
instantaneously in the first day of trade in the secondary market, potentially
make abnormal returns by flipping the issue. Making the topic of understand-
ing IPOs and its initial returns highly interesting from both an investor’s point
of view, as well as from an academic perspective.

The primary purpose of this thesis is to examine the Nordic IPO market during
the years of 2009− 2018 in order to research the empirical underpricing from
a Nordic perspective. By using a new data set, I provide equally weighted
and value weighted estimations of the initial returns of the Nordic IPO mar-
ket. This approach deals with the possibility of firms of different size, in
terms of equity market capitalization, having different levels of initial returns.
In regression analysis, firm characteristics that potentially could identify the
variation in levels of underpricing are examined. Further the initial return is
evaluated in relation to index returns as well as the volume of IPOs, both on a
quarterly level, in an attempt to identify when initial returns are positive and
to understand how issue volume can be affected by the performance of IPOs in
the secondary market. In financial literature there is a tendency to only focus
on equally weighted estimations when dealing with IPOs. I argue that this
could give a skewed understanding of the topic and due to this, I consistently
provide equal and value weighted estimation for all parts of the thesis.

In the Nordic during the years 2009− 2018 the equally weighted initial return
was 4.96% and the value weighted initial return was 5.32%. This implies
that by only considering equal weights, the level of initial returns could be
underestimated. This difference implies that by only considering equal weights,
you are given a narrow and subjective understanding of the concept of initial
returns. This positive initial return is in a historical sense low from both an
international as well as Nordic perspective. I find evidence in the direction of
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validating the statement that firms decide to go public to a greater extent in
times of positive and higher levels of initial returns. I find no relationships
of statistical significance for the available firm characteristics being able to
identify excessive levels of underpricing. I find no evidence for index returns
co-moving, in any direction, with initial return on a quarterly level. This
indicates that the level of initial returns is randomly distributed among firms
and independent of index returns on a quarterly level.

The rest of the paper is organized as the following. Section 2 introduces the
theoretical framework that deals with the valuation of IPOs as well as incen-
tives for knowingly underpricing equity issues. Section 3 provides a foundation
of the concept of positive initial returns from both an international as well as
from a Nordic perspective. Section 4 describes the methodology of data assem-
bling, the identification method as well as the structure of both the regression
analysis and the descriptive research. Section 5 shows the findings of this the-
sis. Lastly, Section 6 provides a discussion based on the main findings of the
thesis.
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2 Theoretical Framework for Underpricing of IPOs

The following subsections, 2.1 − 2.2, deals with the difficulties of the valuation
process of an IPO as well as the incentives present for a conscious underpric-
ing that according to the theories may differ across firm characteristics, time
and region. Unless otherwise stated, model specific information on valuation
processes in these subsections are from Damodaran (2012).

2.1 Valuation Process

The valuation process of IPOs is an issue open for debate. Different valuation
techniques are more or less suited for specific firm characteristics, different
stages in a companies development cycles as well as for different market cli-
mates. What all valuation methods have in common is that they attempt
to price the future value of something today. This means that they, by na-
ture, build on assumptions of the future and is not an exact science. The
assumptions being correct are essential in providing an accurate valuation.
For instance, Mills (2005) presents a case study of the growth assumptions
showing that a 1% change in the perpetuity growth rate changed the esti-
mated fair market value by almost 10% in the cash flow modelling of Jordan
Telecom. Roosenboom (2007) uses a sample of 228 reports from French under-
writers to map the empirical approaches of IPO valuation during the 1990s.
According to Roosenboom (ibid.), the most frequently used method to price
the equity of IPOs in the underwriting process is multiple valuation, followed
by the dividend discount model and the discounted cash flow model.

2.1.1 Multiple Valuation

Multiple valuation is common for valuation of technology firms and for firms of
rapid growth because the future cash-flow is more of an uncertain factor (ibid.).
It is a relative valuation that considers other firms of similar characteristics and
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presents an equity value that is in relation to, for instance, the average of its
peers. Developing what the target of the multiplier should be, underwriters can
decide to consider newly issued firms and/or companies that have been trading
at the secondary market for some time. Common multiples are for instance;
price to earnings ratio (PE), PE-ratio to the expected growth rate (PEG) or
enterprise value to earnings before tax, depreciation and amortization (EV-
EBITDA).

PE-ratio =
Market price per share
Earnings per share

Damodaran (2012)
The simplicity of the PE is what makes it appealing, the simplified understand-
ing is that it gives information of how many years it takes for the company
to earn as much money as its present equity value. The simplicity of the PE
ratio is, however, also its greatest flaw, as it fails to incorporate the growth of
future earnings.

PEG-ratio =
PE-ratio

Expected growth rate

Damodaran (ibid.)
The PEG-ratio enables more diverse application of the multiplier, since it is
not only limited to comparing companies of similar growth patterns.

EV-EBITDA-ratio =
Enterprise Value

EBITDA

Damodaran (ibid.)
The PE-ratio and PEG-ratio is dependant on earnings per share being posi-
tive. In comparison, using the EV-EBITDA-ratio, enables more firms to be
valued using multiplier valuation because more companies have positive earn-
ings when calculated prior to interest, tax, depreciation and amortization being
deducted.

Because everything except market price and enterprise value in the multiplier
valuation equations is known ex ante, the pricing of the IPO can be decided
by simply solving for the unknown to give a, for instance, sector-specific mul-
tiplier, i.e. a valuation relative to comparable peers. When the stock market
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is volatile, this type of valuation is unusual among underwriters. Roosenboom
(2007) claims that this is because in times of high-volatile markets investors
are in more need of information of fundamental value rather than what can be
satisfied by multiple valuation models.

2.1.2 Dividend Discount Model

The dividend discount model (DDM) is commonly used for valuing older firms
of mature industries that are characterized by large fractions of dividends
from the firms future earnings (ibid.). The model in its simplest form can be
illustrated as a perpetuity of either constant dividends (equation 2.1a) or with
a constant growth rate (Gordon growth model, equation 2.1b).

Value per share of equity =
t=∞∑
t=1

DPSt
(1 + ke)t

(2.1a)

Value per share of equity =
DPS1

ke − ge
(2.1b)

where,

DPSt is the expected dividend per share in period t,
ke is the capital cost of equity and
ge is the expected growth rate in perpetuity.

Damodaran (2012)
The DDM is typically used by underwriters during periods when aggregate
stock market returns are low because the demand of safe dividend-paying
stocks increases in times of distress, according to Roosenboom (2007).

2.1.3 Discounted Cash Flow Model

The discounted cash flow (DCF) model is also commonly used for valuing older
firms of mature industries. Although in contrast to the DDM, the fraction of
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dividends is no longer crucial, because the DCF-model instead considers the
free cash flow to equity (FCF) (Roosenboom 2007).

Value per share of equity =
1

Number of shares
×

t=∞∑
t=1

FCFt

(1 + ke)t

where,

Free cash flow to equity = Net income− Net capital expenditures

− Change in non-cash working capital

− (Debt repaid− New debt issued)

Damodaran (2012)
In contrast to the DDM, the DCF-model is typically used by underwriters
when the market is on the rise. A possible explanation of this is that when
the stock market show high returns, investors are more eager to invest and
hence also not as critical of the assumptions underlying the analysis of the
DCF-model according to Roosenboom (2007).

2.2 Theoretical Explanations of IPO Underpricing

The literature offers many possible explanations of why underpricing in IPOs
exists as well as why they persist. A selection of the most recognized expla-
nations of which are introduced in the following subsubsections, 2.2.1−2.2.3,
to show why the underpricing of IPOs is desirable from a theoretical point of
view.

2.2.1 Winner’s Curse and Hot Issue Markets

The most established and explored approach of explaining the underpricing in
IPOs is that of asymmetric information. An issue of asymmetric information
may occur whenever agents in a market have different accessibility to relevant
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information in determining the value of assets (Black and Myles 2017). Of
the asymmetric models regarding IPOs, the most intuitive and recognized
comes from Rock (1986)a. In this theory, the investors of the IPO market
can be divided into two groups; informed and uninformed investors. Informed
investors have the ability to determine which IPO is of good and bad quality
respectively. The informed investor will therefore only subscribe to the good
quality issues. Uninformed investors will commit to all issues regardless of the
level of quality, because they are unable to know since they are, by definition,
uninformed. Because the informed investors only subscribed to IPOs of good
quality, they only receive IPOs of good quality. The uninformed investor will
receive all the IPOs of poor quality and a fraction of the good quality IPOs.
Because the market cannot be saturated by either of the two investor types
alone, it is dependant on both remaining at the market and continuing to
commit to new issues. In order to attain the uninformed investors at the
market, the basket of different quality IPOs that they are allocated needs to
be underpriced sufficiently to keep them satisfied in their investments so they
will continue to commit to future equity deals and thus saturating the market
of IPOs.

In contrast to Rock (1986) dividing issues in categories after their respective
quality, Ibbotson and Jaffe (1975) divides issues after their corresponding level
of risk. They find that issues of high-risk are heavier discounted in relation to
issues of lower risk. They use this to explain why the underpricing of IPOs
is different over time, since the portion of firms belonging to different levels
of risk is changing over time. This risk can for instance be captured by firm
characteristics such as what sector it belongs to, and can be helpful in under-
standing the rising underpricing of the IT Boom in the 1990s, because the share
of IPO issues belonging to high-risk dot-com companies was simultaneously
increasing.

aAkerlof (1970) is a framework of asymmetric information that originally was used to
explain the imperfections of the U.S. automobile aftermarket due to its dealers having access
to superior information. Rock (1986) is an application of Akerlof (1970) on the IPO market.
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2.2.2 Tax Benefits and Legal Risk

Even though the volume of IPOs have large regional variation, the concept of
equity issues is present in all financial markets to some degree. The applicable
legislation and the taxation of any profits in regard to IPOs is different from
country to country, as well as continually updated and changing. Because of
this variety, the motives for underpricing can be different in different regions
as well as different points in time. Rydqvist (1997) examined the fact that due
to over-subscription, bookrunners have to decide who gets stocks in an IPO.
He found that the allocation decision of bookrunners favoured those with close
ties to the company. A regulatory tax change in Sweden in the 1990s meant a
less favourable position for employees of the issuing company’s to benefit from
that IPO’s underpricing, according to Rydqvist (ibid.) this was the trigger that
lead to initial returns heavily decreasing after the regulation. This indicates
that the differentiation in taxation laws treatment of labour and capital can
further incentive additional IPO underpricing if the allocation of equity in
oversubscribed issues is not randomly assigned.

Similarly, due to different legal liability statutes against issuing firms and the
bookrunner(s) involved in the transaction, there is a possibility of additional
incentives for underpricing. Tiniç (1988) found that the level of underpricing
increased after the introduction of the Securities Act of 1933b. The issuing
firms and bookrunners increased the level of underpricing as a mean to protect
themselves from the possibility and likelihood of being sued by dissatisfied
investors. Tiniç (1988) states that the increasing level of underpricing was an
efficient insurance against this in relation to the other options available.

bThe Securities Act of 1933 protected investors’ interest by formalizing the level of infor-
mation they are required by law to receive in the event of securities being offered for public
sale. As well as prohibited the sale of fraudulent securities (Congress 1933).
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2.2.3 Signaling Theory

According to Welch (1989), high-quality companies can afford to and benefit
from knowingly underpricing its issued equity in order to establish a good
relationship with their new shareholders, which may turn out to be rewarding
later on. In the future, the company may want to complement the IPO with an
additional seasoned offering (SO)1. If the investors already have gained some
returns from their original investment, the SO is more likely to be successfully
subscribed. Low-quality companies have the possibility to pay an imitation
cost in order to be perceived as a high-quality company. When, and if, they do
so, they run the risk of being exposed by their shareholders prior to a potential
SO. If they are exposed, they may have to decrease the price of the equity in the
SO in order to compensate the investors for their cost of unknowingly investing
in a company of low-quality. Hence, there are incentives for some companies
to underprice its issues since it allows for larger proceedings in subsequent
offerings, allowing companies to be compensated in full later on.

1A seasoned offering is in all aspects the same as an IPO, except for a company which
already has gone public.
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3 Prior Research

The following subsections, 3.1−3.2, motivate the empirical presence of under-
pricing in IPO markets. First from an international perspective, estimated
over time, and second from solely a Nordic perspective with both country
specific and aggregate Nordic levels of data.

3.1 International Evidence

The topic of IPO underpricing is one of the most well-explored phenomena in
the financial literature. In an international setting, the initial returns of IPOs
have shown to be substantially positive when estimated over a longer time pe-
riod. The most well-matured IPO markets in terms of volume is, by far, lead
by the United States, followed by; the United Kingdom, China, Australia, the
advanced economies of Asia and the major economies of Europe such as France
and Germany. In order to provide evidence of this, table 3.1 illustrates the
volume and initial returns from 54 countries of varying geographical region,
size of economy, and measured time period. The table is fitted by a summary
of research focusing on the volume and initial returns of IPOs. Originally
published by Loughran, Ritter, and Rydqvist (1994) in the 1994 Pacific-Basin
Finance Journal and has continually been updated2 since by Jay R. Ritter.
Where more than one author is listed, combined sample sizes are constructed
to fit the stated time period. The source of information for initial return is
primarily defined as first-day returns, but for markets where price informa-
tion is delayed, market adjusted returns over an interval of several weeks are
considered as initial return.

2Latest update dated March 6th, 2019.
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Table 3.1: International evidence of positive initial return and the volume
of IPOs.

Country Author(s) Sample Size Time Period Initial Return

Argentinia Eijgenhuijsen and van der Valk; Ritter (2019). 30 1991-2018 5.7%
Australia Lee, Taylor, and Walter; Woo (1998); Pham; Ritter (2019). 2069 1976-2018 19.8%
Austria Aussenegg; Ritter (2019). 106 1971-2018 6.2%
Belgium Rogiers, Manigart, and Ooghe; 154 1984-2017 11.0%

Manigart and DuMortier; Ritter (2019).
Brazil Aggarwal, Leal, and Hernandez; Saito; 303 1979-2018 30.3%

Ushisima; Ritter (2019).
Bulgaria Nikolov. 9 2004-2007 36.5%
Canada Jog and Riding; Jog and Srivastava; 758 1971-2017 6.4%

Kryzanowski, Lazrak, and Rakita (2005); Ritter (2019).
Chile Aggarwal, Leal, and Hernandez; 86 1982-2018 6.9%

Celis, Maturana, et al. (1998); Ritter (2019).
China Chen, Choi, and Jiang (2008)†; 3554 1990-2017 157.7%

Jia et al. (2017).
Cyprus Gounopoulos, C. P. Nounis, and Stylianides (2007); 73 1997-2012 20.3%

Chandriotis.
Denmark Jakobsen and Sorensen; Ritter (2019). 173 1974-2017 7.4%
Egypt Omran (2005); Hearn. 74 1990-2017 9.4%
Finland Keloharju; Ritter (2019). 209 1971-2018 14.2%
France Husson and Jacquillat; Leleux and Muzyka; 834 1983-2017 9.7%

Paliard and Belletante;
Derrien and Womack; Chahine; Ritter (2019);
Vismara; Ritter (2019).

Germany Ljungqvist; Rocholl; Vismara; Ritter (2019). 779 1978-2014 23.0%
Greece Levis (1996); Nounis, Kazantzis, and Thomas; 373 1976-2013 50.8%

C. Nounis, Gounopoulos, and Merikas (2010).
Hong Kong McGuiness; Zhao and Wu; 2042 1980-2017 44.5%

Ljungqvist and Yu (2003);
Fung, Gul, and Radhakrishnan (2014); Ritter (2019).

India Marisetty and Subrahmanyam; Ritter (2019). 3145 1990-2017 85.2%
Indonesia Suherman. 531 1990-2017 26.4%
Iran Bagherzadeh (2011). 279 1991-2004 22.4%
Ireland Ritter (2019). 38 1991-2013 21.6%
Israel Kandel, Sarig, and Wohl (1999); 348 1990-2006 13.8%

Amihud and Hauser; Ritter (2019).
Italy Arosio, Giudici, and Paleari; 312 1985-2013 15.2%

Cassia, Paleari, and Redondi; Vismara.
Japan Fukuda; Dawson and Hiraki; 3488 1970-2016 44.7%

Hebner and Hiraki; Kaneko and Pettway (2003);
Hamao, Packer, and Ritter (2000);
Kaneko and Pettway.

Jordan Al-Ali and Braik (2011). 53 1999-2008 149.0%
Korea Dhatt, Kim, and Lim; Ihm; Choi and Heo; 1758 1980-2014 58.8%

Mosharian and Ng; Cho; Joh; Ritter (2019); Lee.
Malaysia Isa; Isa and Yong; Yong; Ma; Ritter (2019). 562 1980-2018 51.0%
Mauritius Bundoo (2007) 40 1989-2005 15.2%
Mexico Aggarwal, Leal, and Hernandez; 149 1987-2017 9.9%

Eijgenhuijsen and van der Valk; Villarreal (2013).
Morocco Alami Talbi (2010); Hearn. 33 2000-2011 33.3%
Netherlands Wessels; Eijgenhuijsen and Buijs; 212 1983-2017 13.3%

Jenkinson, Ljungqvist, and Wilhelm (2003); Ritter.
New Zealand Vos and Cheung; Camp and Munro; 269 1979-2018 15.9%

Alqahtani; Ritter (2019).
Nigeria Ikoku; Achua; Ritter (2019). 125 1989-2017 12.8%
Norway Emilsen, Pedersen, and Sættem (1997); 266 1984-2018 6.7%

Lidén; Ritter (2019); Fjesme.

†Chen, Choi, and Jiang (2008) numbers for China are consistent with Tian and Megginson (2007).
Table is continued on next page.
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Country Author(s) Sample Size Time Period Initial Return

Pakistan Mumtaz, Smith, and Ahmed (2016). 80 2000-2013 22.1%
Philippines Sullivan and Unite (2001); Ritter (2019). 173 1987-2018 17.3%
Poland Jelic, Briston, and Aussenegg (2003); Woloszyn. 309 1991-2014 12.7%
Portugal Almeida and Duque; Ritter (2019). 33 1992-2017 11.5%
Russia Ritter (2019). 64 1999-2013 3.3%
Saudi Arabia Alanazi, Liu, and Forster (2011)‡; Alqahtani. 80 2003-2011 239.8%
Singapore Lee, Taylor, and Walter; Dawson; Ritter (2019). 687 1973-2017 25.8%
South Africa Page (1997); Ritter (2019); 316 1980-2013 17.4%

Alli, Subrahmanyam, and Gleason (2010).
Spain Olcoz and Jordi (2000); 199 1986-2018 9.2%

Alvarez Otera; Ritter (2019).
Sri Lanka Samarakoon (2010). 105 1987-2008 33.5%
Sweden Rydqvist; Schuster; de Ridder. 405 1980-2015 25.9%
Switzerland Kunz, Drobetz, 164 1983-2013 27.3%

Kammermann and Walchli; Ritter (2019).
Taiwan Chen; Chang et al. (2017). 1620 1980-2013 38.1%
Thailand Wethyavivorn and Koo-Smith; 697 1987-2018 40.0%

Lonkani (1999);
Ekkayokkaya and Pengniti (2009);
Vithessonthi (2013); Ritter (2019).

Tunisia Hearn; Ritter (2019). 38 2001-2014 21.7%
Turkey Kiymaz (2000); Durukan; Ince; 404 1990-2014 9.6%

Küçükkocaoğlu and Sezgin Alp (2012); Elma; Ritter (2019).
U.A.E. Alanazi and H. A. Al-Zoubi (2015). 24 2003-2010 270.1%
U.K. Dimson; Vismara; Levis; Doukas and Hoque (2016). 5185 1959-2016 15.8%
U.S. Ritter, Ibbotson, and Sindelar (1994); Ritter (2019). 13134 1960-2018 16.8%
Vietnam Tran, Le, and Hoang (2013). 69 2005-2012 49.1%

‡Alanazi, Liu, and Forster (2011) numbers for Saudi Arabia are also published in Alanazi and H. Al-
Zoubi (2015). References not listed with explicit years, relies on author(s) providing unpublished work
to Jay R. Ritter. The reoccurring reference, Ritter (2019), corresponds to the updates for the most
recent years made to Loughran, Ritter, and Rydqvist (1994), that mainly uses the financial database
Dealogic. Source: Jay R. Ritter, Department of Finance, Warrington College of Business. Reproduced
with permission (Jay R. Ritter 2019, personal communication, 10th of April).

The variation in initial return is in an international context very large, although
positive for every country entry. The smallest average initial return in the
considered time periods is found in Russia and the largest is found in the
United Arab Emirates, spanning between 3.3% and 270.1%. Considering the
largest IPO markets, United States have had an average initial return of 16.8%
during the years 1960 − 2018 and the United Kingdom have had an average
initial return of 15.8% during the years 1960 − 2016. In broad terms, highly
developed countries3 show closer to zero initial returns in comparison to less
developed countries. The reason behind this connection can for instance be
that less developed countries have markets that are more uncertain and thus
have higher levels of risk. This arguably provides legitimacy for the theoretical
framework which states that initial return is primarily due to asymmetric

3Consider ranked Human Developement Index (HDI) ≥ 0.900.
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information and uncertainty, since it is reasonable to assume that markets in
less developed countries are characterized by more asymmetric information
and uncertainty.

3.2 Nordic Evidence

The Nordic countries Denmark, Finland, Norway and Sweden all belong to
the top-tier countries in terms of development ranking and show relatively
low levels of average initial return in international comparison; Denmark 7.4%

during 1974 − 2017, Finland 14.2% during 1971 − 2018, Norway 6.7% dur-
ing 1984 − 2018 and Sweden 25.9% during 1980 − 2015. To provide detailed
knowledge of prior research in regard to the Nordic countries, the raw data
used in table 3.1 from Denmark, Finland, Norway and Sweden is provided
via Jay R. Ritter (Jay R. Ritter 2019, personal communication, 10th of April)
and is aggregated and illustrated in figure 3.1 to act as a comparison with
subsequent findings. Because the time-series does not match perfectly for the
Nordic countries, consider the time period of table 3.1, the data set provided
has been trimmed and limited to 1984 − 2015 to show the historical level of
initial returns and issuance volume in the Nordic.

The Danish data is compiled by Jay R. Ritter and originates from Jan Ja-
cobsen & Ole Sorensen at Copenhagen Business School for 1984 − 1994 and
complemented with Jay R. Ritter’s estimations for 1999−2015 using Dealogic
which is confirmed by Christian Nielsen at Aalborgs University. The Finnish
data is compiled by Jay R. Ritter and originates from Matti Keloharju at Aalto
University for 1984−2013 and complemented with Jay R. Ritter’s estimations
for 2014 − 2015 using Dealogic. The Norweigan data is compiled by Jay R.
Ritter and originates from Haug Emilsen, Karl Pedersen and Frode Saettem
at Norwegian School of Economics for 1984 − 1996 (Emilsen, Pedersen, and
Sættem 1997), Erik Lidén at Gothenburg University for 1997−2001 and com-
plemented with Jay R. Ritter’s estimations for 2002-2015 using Dealogic which
is confirmed by Sturla Fjesme at Oslo Business School. The Swedish data is
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compiled by Jay R. Ritter and originates from Adri de Ridder at Uppsala
University for 1984 − 1990 as well as 1995 − 2015 and Josef A. Schuster at
London School of Economics for 1991−1994. Nordic non-aggregated evidence
of positive first-day return and the volume of IPOs, using data provided by
Jay R. Ritter.

Figure 3.1: Nordic evidence of positive first-day return and the volume
of IPOs, country-aggregated, using data provided by Jay R. Ritter.

The initial return is the equally weighted first-day return and is illustrated in the line chart. The
volume of issues is illustrated in the bar chart. Equivalent non-aggregated figures for Denmark,
Finland, Norway and Sweden is illustrated in figure A1. Because the data set does not con-
tain initial returns on firm-level, no equivalent figure is illustrated using value weights. Source:
Authors illustration using data provided by Jay R. Ritter, Department of Finance, Warrington
College of Business.

In figure 3.1, the level of initial return and the volume of IPOs issued follows the
same pattern and are both in a declining trend. Prior to 2000, initial returns
where positive for every year and shows levels of up to 30% for some years.
Ever since the new millennium, initial returns have not yet returned to levels
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seen prior to the burst of the IT-bubble in 2000 and now even shows negative
initial returns for some years. The relationship between IPO volume and initial
returns are clearly correlated visually and show a Pearson-correlation of 0.676.
Years of high initial returns tend to have high levels of issuance volume, and
vice-versa. This is in line with the relationship established by Lowry and
Schwert (2000) stating that IPO volume and initial return are highly auto-
correlated. Lowry and Schwert (ibid.) conclude that companies go public to
a greater extent in periods following times of positive initial returns. Even
though they use U.S. monthly data for their analysis, considering figure 3.1,
the serial dependencies appear to be valid on yearly aggregated level for the
Nordic during 1984− 2015.
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4 Methodology

The following subsections, 4.1−4.7, motivate the methodology of this thesis
and the choices made in order to examine the level of underpricing. Duly note
that in some subsections, 4.5−4.6, applicability and relevance is restricted to
only the regression analysis and not the descriptive research that introduce
and examine the relationship between initial returns and IPO volume as well
as index returns.

4.1 Sample Criterion

In international comparison, see table 3.1, the number of issues in the Nordic
countries is rather low. To provide a sufficient collection of data for estimating
the level of underpricing, the sample criterion consists of all Nordic countries
and is primarily treated on an aggregated level. From Thomson Reuter’s
financial database software Datastream, Nordic merger and acquisition deals
are identified and restricted to only IPOs (Datastream 2019b). Because of a
shortage of Icelandic offerings in 2009 − 2018c, Iceland has been disregarded
from the construction of the sample. Due to the degree of interaction of today’s
financial markets; non-Nordic companies are listed on Nordic exchanges4 and
Nordic companies are listed on non-Nordic exchanges5. Because cross-boarder
issues are considered to deviate from the sample in terms of firm characteristics
that potentially could influence the level of underpricing, their presence could
skew the estimates. In order to provide a data set of comparable offerings,
these are excluded from the construction of the sample. The sample size only
suffered marginally from this decision. In contrast to the prior research that

4IPOs issued on Nordic exchanges contained companies originating from Malta, United
Arab Emirates and United Kingdom among others.

5IPOs of Nordic origin contained companies issued at Nasdaq Stock Market, Frankfurt
Stock Exchange and London Stock Exchange Alternative Investment Market among others.

cDuring the years 2009− 2018 only 2 IPOs of Icelandic origin were issued.
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is illustrated in table 3.1 and figure 3.1d, no such restrictions have been made
regarding either exchange size or levels of rules and regulations.

4.2 Data

The data set which further estimations will be based on consists of 304 observa-
tions of companies going public from Denmark, Finland, Norway and Sweden
that are issued on Nordic exchanges during the years 2009−2018. For reasons
of transparency, a complete list of the sample is provided in table A1. The
price information regarding the transactions are price of initial offer, first-day
close price, first-week close price and four-week close price. The main focus of
interest is the first-day close price because if there exists an underpricing, this
should be corrected instantaneously once the stock is traded on the secondary
market.

In addition, the data set contains information about the number of shares of-
fered in the IPOs, issuer’s country of origin, exchange of listing, issue date and
both economic sector as well as economic industry according to the definitions
of Thomson Reuters Business Classification (TRBC). These are used in order
to investigate whether they can determine the level of underpricing in IPOs,
i.e. if the level of underpricing varies over certain company characteristics
that are captured by these regressors. By access to both pricing information
and number of shares, the gross proceedings of companies are calculated and
are subsequently used as weights in estimating the value weighted level of
underpricing. The gross proceeding for company i is calculated by,

Gross Proceedingsi = Number of Sharesi ×Offer Pricei (4.1)
dFor Sweden in section 3 Prior Research, offerings on the exchanges Aktietorget and

Nordic Growth Market from 2009 and forth are excluded (Ritter 2019) with the motivation
that they are characterized by offerings of small levels of proceeds.
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4.3 Data Corrections

The data set has been manually examined and any anomalies or missing val-
ues found have been further investigated and complemented. Any anomalies
found proven to be incorrect have been corrected accordingly. The first-day,
first-week and four-week close price are controlled against price information
gathered from the Swedish tax agency and the brokerage firms Nordnet and
Avanza. The offer prices of IPOs are cross-checked against respective financial
prospects. Generally, most changes have been made regarding missing ISIN-
codes as well as missing price information for IPOs. The majority of these
changes have been corrected and complemented with ease. However, there
was an ambiguity in the Wallenius Wilhelmsen issue Oppstartsfase I ASA.
After the issue was completed, the stock changed its name simultaneously as
when it changed its exchange of listing in 2010. Because of this it could po-
tentially correspond to any of the following tickers affiliated with Wallenius
Wilhelmsen: WALWIL, WWI, or WWIB. After consulting the CEO, at the
time of issue, I have been assured it corresponds to the ticker WALWIL, from
which the pricing information has been manually corrected.6 A few companies
have performed stock splits which have leveraged the first day return, these
have been corrected. For example, Nordic Iron Ore performed an 1:10 reversed
split in 2018 after the announcement of its IPO but prior to it being finalized,
this was misreported in the Thomson Reuters database resulting in the initial
return of Nordic Iron Ore being levered with ×10.e

4.4 Dependant Variable

The initial return is the deviation from offer price on a certain day after the
issuance. Since the size of underpricing is highly dependable on the price level
of the offer price, the initial return is defined as the deviation in relation to

6Former Wallenius Wilhelmsen CEO, Anders Boman, 2019, personal communication, 5th

of February.

eNordic Iron Ore Press release MON, OCT 01, 2018 15:49 CET.
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its initial offer. The initial return is calculated using price information in the
secondary market one day, one week as well as four weeks after the listing
took place. The initial return using the first-day price, i.e. the first-day return
(FDR) of company i, is that of greatest interest and is defined as,

Initial ReturnFDR
i =

First day pricei −Offer pricei
Offer pricei

The initial returns using first-week and four week price information, i.e. first-
week return (FWR) and four-week return (4WR) of company i, are in similar
contrast defined as,

Initial ReturnFWR
i =

First week pricei −Offer pricei
Offer pricei

Initial Return4WR
i =

Four week pricei −Offer pricei
Offer pricei

In order to attain a model that is statistically interpretable in the regressions
analysis, the dependent variable has to be expressed in natural logarithms.
If there is a statistically significant difference in the initial returns of certain
company characteristics, captured by; the exchange of listing, countries of
origin and economic sector, this will give an understanding to the variables
of interest, regardless of the issuance level of initial return. Expressing the
dependant variable as a natural logarithm will also deal with the fact of the
sample distribution of the initial return being slightly positively skewed. The
distribution of first-day return is illustrated in figure 4.1.
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Figure 4.1: Sample distribution of first-day return.

Equivalent density graphs of initial return for first-week and four-week return are illustrated in
figure A2 and A3 respectively. Source: Authors illustration using data from Datastream (2019b).

By construction, Initial returnFDR, FWR, 4WR
i ∈ (−1,∞). The natural loga-

rithm of a negative yields a complex number and the natural logarithm of zero
yields an undefined number which, both, therefore will be omitted in linear
regression. Not adding a constant will hence limit the sample to issues of
positive initial returns, which would be catastrophic in terms of validity. In
order to deal with both undefined as well as imaginary numbers, +1 is added
to the initial return to produce a well-defined dependant variable. The depen-
dant variable for company i used in the regression analysis is therefore defined
as,

ln (Initial ReturnFDR, FWR, 4WR
i + 1)

This logarithmic transformation of the dependant variable is further in line
with how researchers tends to define the initial return of IPOs in order to
include the entirety of the sample in regression analysis, see for example Aissia
(2014) or Purnanandam and Swaminathan (2004).
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4.5 Identification Method

In order to investigate if the underpricing of IPOs can be explained by com-
pany characteristics log-linear regressions will be performed using two different
approaches. Ordinary Least Squares (OLS) of equal weights for each IPO and
Weighted Least Squares (WLS) that employs value weights. Because historical
financial returns should not be interpreted as a promise of what tomorrow will
bring, the primary purpose of this thesis is not to establish causal relation-
ships of IPOs, but rather to investigate the initial returns from a descriptive
perspective.

In financial literature, see for instance Ritter (2003) and Loughran, Ritter, and
Rydqvist (1994), the most common approach of estimating the underpricing
of IPOs is to consider equal weights. Although for markets where the initial
returns of small and big IPOs differ this could give a skewed estimate of the
IPO market in question. If large IPOs where to give higher initial returns on
average than small IPOs, using equal weights will provide a downward estimate
of the IPO market as a whole. By using the access to gross proceedings,
previously calculated in equation 4.1, the weights are constructed in equation
4.2 for the value weight of company i,

Value Weighti =
Gross proceedingi

304∑
i=1

Gross proceedingi

(4.2)

Quarterly average initial returns using both equally and value weighted means
are illustrated in figure 4.2. Both equally and value weighted averages appear
to be static with a close-to-zero mean. The equal weights is more volatile
than using value weights, which means that the variance of initial return is
dependant on the size of the offering. Since this indicates an issue of het-
eroskedasticity, the WLS is the the more dependable model for regression
analysis.
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Figure 4.2: Quarterly average first-day returns, equally and value
weighted.

The quarterly average first-day return of equal (value) weights is illustrated in the solid (dashed)
line. Source: Authors illustration using data from Datastream (2019b).

According to Ljungqvist (2008), using first day or later observed prices typi-
cally makes no greater difference for the estimated level of premium associated
with IPOs. In the regression analysis, initial returns of first-day returns are
of primary interest. These are complemented with first-week and four-week
initial returns in order to act as a robustness check to test any significant
findings. This acts as a test for if the differences between years, sectors and
countries or exchanges are only temporarily, induced by for instance a high
frequency of trade in the first trading day of the secondary market, or if the ini-
tial returns remains regardless of the definition. Thus, testing the differences’
in underpricings durability will provide additional depth in understanding the
underpricing of IPOs.
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4.6 Structure of Regression Analysis

The fitted regressions will find any statistically significant issuance character-
istics that affect the level of initial return. All regressions use time fixed-effects
since the level of initial return is highly varying over time and market state.
The variables of interest; country, exchange of listing and TRBC economic sec-
tor are added incrementally as a precaution for both equally weighted (OLS)
and value weighted (WLS) estimations. My sample selection allows for Nordic
companies to be listed on a foreign exchange as long as it is within the Nordic.
Since equity is most often issued on the domestic exchanges, including both
exchange of listing and the country of issue simultaneously enables the effect
of the two to be captured by any of the two variables. Due to this correlation,
as this would imply an issue of multicollinearity, exchange of listing and coun-
try of issue is included in two separate regressions. The regressions fitted are
illustrated in equations 4.3 and 4.4.

ln (Initial ReturnFDR, FWR, 4WR
i + 1) =

α0 + βYear ×Di,m + βCountry ×Di,k + βIndustry ×Di,l + εi
(4.3)

ln (Initial ReturnFDR, FWR, 4WR
i + 1) =

α0 + βYear ×Di,m + βExchange ×Di,j + βIndustry ×Di,l + εi
(4.4)

where,

Di,j =

1 Issue i belongs to Industry j,

0 otherwise.

Di,k =

1 Issue i is listed on Exchange k,

0 otherwise.

Di,l =

1 Issue i originates from Country l,

0 otherwise.

Di,m =

1 Issue i is during Year m,

0 otherwise.
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In order to avoid issues of multicollinearity, one of each dummy categories are
excluded in fitting the models. Omitting these will provide the baseline result,
which is; the year 2018, the TRBC Economic Sector Utilities, and the coun-
try of issuance Denmark or Exchange of listing Aktietorget. All forms of the
regressions, see tables 5.1, A4, and A5, are fitted according to this stated spec-
ification and subsequently evaluated in a Breusch-Pagan Lagrange Multiplier
test, testing the presence of heteroskedasticity. Due to all regressions null-
hypothesis’ of homoskedasticity being rejected in model evaluation, see table
A2 for details, robust standard errors are used in all regressions (Asteriou and
Hall 2011).

4.7 Structure of Descriptive Research

In order to estimate the level of underpricing of IPOs during 2009 − 2018

descriptive statistics for first-day returns are provided. First-day returns are
fitted in relation to the volume of listed IPOs during the same period in order
to investigate if there is a relationship between the volume and initial returns
of IPOs. First-day returns are also fitted in relation to the quarter return of
comparable indices during the same period in order to investigate if the initial
returns has a relationship with index returns. Equation 4.5 defines the quarter
return of index i, at quarter q.

Index Quarter Return =
Price Indexq, i − Price Indexq-1, i

Price Indexq-1, i
(4.5)

On an aggregate level, OMXNordic All Share Euro Price Index (OMNASHEPI)
retrieved from Datastream (2019e) is used and for the non-aggregated data the
following indices are used:

• Copenhagen 20 Price Index (OMXC20PI) retrieved from Datastream
(2019c) for Denmark

• Helsinki 25 Price Index (OMXH25PI) retrieved from Datastream (2019d)
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for Finland

• Oslo 20 Price Index (OMXO20PI) retrieved from Datastream (2019f) for
Norway

• Stockholm 30 Price Index (OMXS30PI) retrieved from Datastream (2019g)
for Sweden.

The relationships of volume and initial returns as well as the index returns
and initial returns are complemented with their respective Pearson-correlation
in order to formalize any relation found.
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5 Results

The following subsections, 5.1−5.2, show the results of this thesis and is di-
vided into; regression analysis that investigates if any additional level of initial
return can be statistically explained by country of issue, economic sector or
exchange of listing and descriptive research that depicts the level of initial
return in general as well as across sectors and evaluates the relationship of
initial return, issuance volume, and index return.

5.1 Regression Analysis

Table 5.1: Regression table for first-day initial returns, shortened version.

Dependent variable:

Log(1+First Day Return (%))

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Constant −0.013 0.045 0.032 0.175∗∗∗ −0.111 0.097∗∗ 0.039 0.067 −0.082 −0.010
2009 −0.068 −0.126∗∗∗ −0.113 −0.255∗∗∗ −0.199∗∗ −0.254∗∗∗ −0.184∗∗∗ −0.264∗∗∗ −0.268∗∗∗ −0.258∗∗∗
2010 −0.070 0.006 −0.071 −0.023 −0.091 −0.021 −0.105 −0.028 −0.125 −0.021
2011 −0.057 −0.116 −0.060 −0.078 −0.045 −0.169 −0.091 −0.083 −0.073 −0.171
2012 −0.084 −0.075∗ −0.087 −0.052 −0.066 −0.043 −0.103 −0.056 −0.086 −0.044
2013 0.005 −0.037 0.003 −0.049 0.007 −0.087 −0.002 −0.041 0.004 −0.077
2014 −0.037 0.043 −0.035 0.034 −0.061 0.024 −0.053 0.029 −0.062 0.024
2015 −0.009 0.010 0.002 0.039 −0.035 0.012 −0.007 0.033 −0.032 0.010
2016 0.023 −0.135 0.029 −0.179 0.024 −0.201 0.034 −0.186 0.037 −0.203
2017 0.098∗ 0.007 0.104∗ 0.028 0.084 −0.023 0.097 0.022 0.073 −0.030
Finland −0.083 −0.134∗∗ −0.083 −0.081∗
Norway −0.037 −0.182∗∗∗ 0.023 −0.094∗
Sweden −0.052 −0.162 −0.047 −0.107
Cons. Cyclicals 0.241∗ 0.058 0.201 0.057
Cons. Non-Cyclicals 0.241∗ 0.130 0.193 0.127
Energy −0.059 0.107 −0.050 0.108
Financials 0.037 −0.110 0.018 −0.111
Healthcare 0.177 0.089 0.174 0.093
Industrials 0.230∗ 0.077 0.214∗ 0.077
Technology 0.123 0.107 0.133 0.117∗

Telecom. Services −0.161 0.096 −0.237 0.091
Utilities 0.120 0.008 0.167 0.017
FinnFirNor −0.169 −0.116 −0.193 −0.094
FirNoCopen −0.042 0.052 −0.076 0.050
FirNoStock −0.131 −0.046 −0.136 −0.005
Nordic MTF −0.326∗∗∗ −0.280∗∗ −0.315∗∗∗ −0.268∗∗
OMX Copen 0.065 0.116 0.055 0.110
OMX Stock 0.016 −0.046 −0.007 0.004
OMXHelsink −0.001 −0.019 −0.008 0.034
Oslo −0.039 −0.071 0.004 0.013
Oslo Axess −0.122 −0.132 −0.121 −0.133

Weights Equal Value Equal Value Equal Value Equal Value Equal Value
Observations 304 304 304 304 304 304 304 304 304 304
R2 0.024 0.046 0.027 0.100 0.086 0.160 0.060 0.103 0.119 0.206

The year 2018, the sector Utilities and the country Denmark or exchange of listing Aktietorget provide the
baseline estimates captured in the constant, α0. Complete table with robust standard errors is provided in
table A3. Significance levels: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.

In table 5.1 the fitted models are illustrated step-wise. Models (1) − (5) cor-
responds to regression equation 4.3 and (6) − (10) corresponds to regression

28



equation 4.4. Models of odd numbers use equal weights and models of even
numbers use value weights in OLS- and WLS-estimation respectively. Using
value weights increase the fitness of the regressions all through in every step.
The fitted models finds no statistically significant relationship that would re-
veal systematic relationship in determining if IPOs give higher or lower initial
returns. The models do find statistical significance in the year 2009 as well
as the exchange of listing Nordic MTF. Although, due to years as well as ex-
changes being unbalanced whereas 2009 as well as the Nordic MTF exchange
only contains one observation respectively. Hence, the statistical significance
of 2009 and Nordic MTF is ignored for further interpretation. The equivalent
regression tables fitted for first-week and four-week returns are found in tables
A4 and A5 respectively. The purpose of fitting the models of later observed
initial return is primarily to act as a precaution to test any significance re-
sults from the regressions of first-day return conducted in table 5.1. Since the
models of first-day return cannot find any statistically significant relationship
between the difference in underpricing because of characteristics, there is no
relationship of difference in characteristics and level of underpricing that is
possible to test the durability of against later observed initial returns. The re-
sults of the regressions from later observed prices are almost identical to those
of first-day returns. According to the regression analysis, the initial returns
of IPOs is either randomly distributed or captured by characteristics that this
regression analysis does not have access to.

5.2 Descriptive Research

During the years 2009− 2018 the average initial return, measured as first-day
return with equal weights, was 4.96%. The corresponding value weighted mean
was 5.32%. Meaning that, in general, IPOs of larger proceedings have given
higher initial returns in comparison to IPOs of smaller proceedings. Although,
by construction the larger the proceeding, the larger it is given weight in the
estimation. The presence of one very large IPO that gives substantial first-day
return could very well skew the mean. In comparison to the international levels
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of initial return shown in table 3.1 and to the Nordic levels of initial return over
time in figure 3.1 in section 3, the variation of first-day return from year to year
is quite small regardless if measured using equal or value weighted estimates.
The spread, considering min and max, is large for almost all years. The largest
spread was during 2018 where first-day returns averaged between −54.55% and
208.90%. With the exception of 2009 which only contains one listing during
that year, all years prior to 2016 the value-weighted average is larger than
the equal-weighted average. Years of above-zero initial-returns have a higher
level of volume. In table 5.2, the Pearson-correlation of volume and equal
weighted first-day return is 0.921. The equivalent Pearson-correlation using
value weighted first-day return is 0.744. This clearly shows that the initial
returns of IPOs are highly correlated with the volume of IPOs on a yearly
level.

Table 5.2: Descriptive statistics of Nordic IPOs, by year.

Year Observations Min Median Mean Weighted Mean Max

2009 1 −7.77 −7.77 −7.77 −7.77 −7.77
2010 31 −69.70 −1.96 −0.42 6.49 120.45
2011 15 −37.61 −1.52 −5.52 −5.47 13.04
2012 8 −63.19 −2.72 −4.58 −2.83 30.51
2013 17 −23.46 0.00 −0.41 0.80 19.18
2014 33 −78.97 2.92 0.38 9.95 34.58
2015 50 −89.20 2.19 4.34 7.26 61.72
2016 40 −88.22 3.91 9.91 0.95 108.90
2017 71 −48.35 4.25 12.62 6.06 161.54
2018 38 −54.55 0.67 3.48 5.51 208.09

All 304 −89.20 0.86 4.96 5.32 208.09

Equivalent descriptive statistics by country and year is provided in table A6. Source: Datastream (2019b).

5.2.1 IPO Volume and Initial Return

Figure 5.1 and 5.2 are fitted in similar contrast to figure 3.1 that was con-
structed using the data of Jay R. Ritter in section 3.2 using quarterly instead
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of yearly level of data in order to examine the relationship of initial returns
and the volume of issued IPOs. The Pearson-correlation of volume and equal
weighted first-day returns, that is illustrated in figure 5.1, is decreased from
0.921 on a yearly level to 0.235 when calculated on a quarterly level. Although
maintaining the positive relationship of increasing volume of IPOs during times
of positive initial returns.

Figure 5.1: Quarterly equal weighted first-day returns and volume of
Nordic IPOs during 2009− 2018.

The equally weighted first-day return is illustrated in the line chart and the volume of issues is il-
lustrated in the bar chart which is also grouped by country. Equivalent non-aggregated figures for
Denmark, Finland, Norway and Sweden is illustrated in figure A4. Source: Authors illustration using
data from Datastream (2019b).

Figure 5.2 implies an almost identical relationship between the volume of IPOs
and the initial return as in figure 5.1. However, using value weights instead of
equal weights softens the lineage of the initial return. The Pearson-correlation
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of volume and value weighted first-day returns decreases from 0.744 on a yearly
level to 0.182 when calculated on a quarterly level.

Figure 5.2: Quarterly value weighted first-day returns and volume of
Nordic IPOs during 2009− 2018.

The value weighted first-day return is illustrated in the line chart and the volume of issues is illustrated
in the bar chart which is also grouped by country. Equivalent non-aggregated figures for Denmark,
Finland, Norway and Sweden is illustrated in figure A5. Source: Authors illustration using data from
Datastream (2019b).

The relationship of increasing volume and positive initial returns, and vice-
versa, of IPOs holds on the quarterly level, considering the graphical illus-
trations as well as the positive Pearson-correlations for both equal and value
weighted initial returns. It is apparent that firms try to go public in times of
positive initial returns. The decreasing correlation of volume and initial return
could be interpreted as that firms try to go public in times of positive initial
returns, but can not perfectly time the market as well as they can on a yearly
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level. Which is reasonable since the underwriting process of going public is
thorough and not executed over night. This is all in line with the findings of
Lowry and Schwert (2000).

5.2.2 Index Returns and IPO Initial Returns

Figure 5.3: Quarterly equal weighted first-day returns of Nordic IPOs and
quarterly index returns during 2009− 2018.

The equally weighted first-day return is illustrated in the bar chart and the quarterly index returns
(OMNASHEPI) is illustrated in the line chart. Equivalent non-aggregated figures for Denmark, Fin-
land, Norway and Sweden is illustrated in figure A6. Source: Authors illustration using data from
Datastream (2019b) and Datastream (2019e).

In figure 5.3 and 5.4 the quarterly performance of OMX Nordic All Share
Euro Price Index is illustrated against the quarterly average equal and value
weighted initial returns respectively in order to examine the relationship of
initial returns and index returns. Considering the figures, only examining
certain parts of the plots indicate a slight relationship in the ten-year period,
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as a whole the relationship is practically random when measured on a quarterly
level.

Figure 5.4: Quarterly value weighted first-day returns of Nordic IPOs and
quarterly index returns during 2009− 2018.

The value weighted first-day return is illustrated in the bar chart and the quarterly index returns
(OMNASHEPI) is illustrated in the line chart. Equivalent non-aggregated figures for Denmark, Fin-
land, Norway and Sweden is illustrated in figure A7. Source: Authors illustration using data from
Datastream (2019b) and Datastream (2019e).

The Pearson-correlation of quarterly index returns and the equally weighted
first-day returns is 0.064. The equivalent Pearson-correlation using value
weighted estimates is −0.046. The Pearson-correlation for equal weights indi-
cate a very small positive relationship and the value weights indicate a very
small negative relationship. Interpreted together, the indication is that index
returns and the initial returns of IPOs is a random walk, at least when evalu-
ated using quarterly level of data. If there is a tendency for increasing initial
returns in times of positive index returns, it is possible that the relationship is
lost due to the volatility of the index when measured on a quarterly level.
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6 Discussion

Considering table 5.2, during the years 2009−2018 the Nordic levels of under-
pricing was 4.96% using equally weighted estimation and 5.32% using value
weighted estimation. Whereas the year-to-year variation is decreased substan-
tially from using value weights. Indicating that firms of larger equity offers
give a slightly higher level of initial return which could potentially underes-
timate the initial returns of the IPO market together when estimated using
solely equal weights. It is also the case that equities of smaller proceeds tend
in a larger degree to belong to the extreme values of the distribution curve of
initial returns. Further, from only considering one specific year, the equally
weighted estimate increases the spread of initial return, leading to a higher
year-to-year variation in the equally weighted estimations. I personally find
using value weighted estimation to be more intuitive, due to the mathematical
fact that investing in a certain IPO is dependant on the size of that IPO hence
providing a more accurate estimation of the IPO market. In both an inter-
national as well as Nordic historical perspective, this level of initial return is
very low. Considering the longer period of Nordic initial returns illustrated in
figure 3.1, it is apparent that ever since the year of 2000 initial returns have
not yet returned to levels seen during and prior to the IT bubble. If this is
a break in the trend or if returns will increase in the future remains to be
seen.

In prior research, for instance Ibbotson and Jaffe (1975), there is a connection
between varying levels of initial returns for IPOs due to differences in firm
characteristics. IPOs that are of higher uncertainty because of their belonging
to a certain market or sector are compensated with a higher level of conscious
underpricing. This thesis investigates the Nordic IPO markets and attempts
finding such characteristics by examining issuer nationality, economic sector as
well as exchange of listing. No such relationships are found to be statistically
significant regardless of equally weighted and value weighted estimation or the
different measurement periods used for classifying the initial returns. Either
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because the level of initial returns in the Nordic IPO market is randomly
distributed or because it is randomly distributed among the characteristics
examined.

Evidence is found that initial returns and the volume of IPOs positively cor-
relate. Firms try to time the market when initial returns are positive. On
a yearly level they time the market very successfully, showing a Pearson-
correlation of 0.921 for equally weighted initial returns and 0.744 for value
weighted initial returns. Considering quarterly level of data, the positive cor-
relation still exists but is substantially decreased. This positive correlation of
initial returns and issuance volume is in line with what was found by Lowry
and Schwert (2000) as well as previously illustrated and discussed in figure 3.1.
When IPOs in general show positive initial returns a certain IPO is reasonably
more attractive on the primary market whilst for times of zero or negative ini-
tial returns investors interested in investing in a certain IPO are more patient
in awaiting the stock to be traded at the secondary market. In similar contrast
to the intuition of the volume of IPOs increasing during times of positive initial
return, an attempt is made on connecting the initial returns of IPOs to the
index return on a quarterly level. The evidence of this show slight, but both
positive as well as negative, Pearson-correlations, indicating that the two are
not correlated on a quarterly level. Quarters of positive index returns are not
more or less likely to have positive initial returns. A setback of the approach
could be that the two are correlated, but increasing the frequency of which
the index return is measured also increases its level of volatility.

For future research I would consider to include the difference in when investors
transfer funds to pay for stocks and when the secondary market opens as a firm
characteristics. Even if your objective is to flip the stock immediately when the
secondary market opens for trade, and hopefully make a positive initial return,
you are invested in the stock for a number of days or weeks. By including this
as a firm characteristics I would be able to test if the level of underpricing is
sensitive to this lock-in period for the new investors or if it remains unchanged
and positive. If the number of days can provide significant explanatory power
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to the level of initial return, it would question if the underpricing is in fact
a knowingly used tool by the issuing firm as it would point in the direction
of investors being compensated for the time they are invested in the stock.
Unfortunately, this variable of interest is not possible to retrieve from Thomson
Reuters Datastream, but would require access to another financial database
such as for instance Bloomberg.
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Appendix

Figure A1: Nordic evidence of positive first-day return and the volume of
IPOs, country-specific, using data provided by Jay R. Ritter.

The first-day returns are illustrated in the line charts and the volume of issues are illustrated in the bar
charts. Equivalent aggregated figure is illustrated in figure 3.1. Source: Authors illustration using data
provided by Jay R. Ritter, Department of Finance, Warrington College of Business.
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Figure A2: Sample distribution of first-week return.

Equivalent density graphs of initial return for first-day and four-week return are
illustrated in figure 4.1 and A3 respectively. Source: Authors illustration using
data from Datastream (2019b).

Figure A3: Sample distribution of four-week return.

Equivalent density graphs of initial return for first-day and first-week return are
illustrated in figure 4.1 and A2 respectively. Source: Authors illustration using
data from Datastream (2019b).
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Figure A4: Quarterly equal weighted first-day returns and volume of Nordic
IPOs during 2009− 2018, by country.

The equally weighted first-day returns are illustrated in the line charts and the volume of issues are il-
lustrated in the bar charts. Duly note that Pearson-correlations are not calculated because of unavailable
values for periods on a non-aggregated level. Forcing the Pearson-correlation, using the value 0 for initial
returns in times of no issues, would by definition increase the correlation and deeming it to be invalid for
interpretation. Equivalent aggregated figure is illustrated in figure 5.1. Source: Authors illustration using
data from Datastream (2019b).
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Figure A5: Quarterly value weighted first-day returns and volume of Nordic
IPOs during 2009− 2018, by country.

The value weighted first-day returns are illustrated in the line charts and the volume of issues are illustrated
in the bar charts. Duly note that Pearson-correlations are not calculated because of unavailable values for
periods on a non-aggregated level. Forcing the Pearson-correlation, using the value 0 for initial returns in
times of no issues, would by definition increase the correlation and deeming it to be invalid for interpreta-
tion. Equivalent aggregated figure is illustrated in figure 5.2. Source: Authors illustration using data from
Datastream (2019b).
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Figure A6: Quarterly equal weighted first-day returns of Nordic IPOs and
quarterly index returns during 2009− 2018, by country.

The equally weighted first-day returns are illustrated in the bar charts and the quarterly indices returns
(OMXC20PI, OMXH25PI, OMXO20PI, OMXS30PI) are illustrated in the line charts. Duly note that
Pearson-correlations are not calculated because of unavailable values for periods on a non-aggregated level.
Forcing the Pearson-correlation, using the value 0 for initial returns in times of no issues, would by definition
increase the correlation and deeming it to be invalid for interpretation. Equivalent aggregated figure is
illustrated in figure 5.3. Source: Authors illustration using data from Datastream (2019b), Datastream
(2019c), Datastream (2019d), Datastream (2019f) and Datastream (2019g).
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Figure A7: Quarterly value weighted first-day returns of Nordic IPOs and
quarterly index returns during 2009− 2018, by country.

The value weighted first-day returns are illustrated in the bar charts and the quarterly indices returns
(OMXC20PI, OMXH25PI, OMXO20PI, OMXS30PI) are illustrated in the line charts. Duly note that
Pearson-correlations are not calculated because of unavailable values for periods on a non-aggregated level.
Forcing the Pearson-correlation, using the value 0 for initial returns in times of no issues, would by definition
increase the correlation and deeming it to be invalid for interpretation. Equivalent aggregated figure is
illustrated in figure 5.4. Source: Authors illustration using data from Datastream (2019b), Datastream
(2019c), Datastream (2019d), Datastream (2019f) and Datastream (2019g).
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Table A1: Full list of the 304 companies in sample.

24SevenOffice Scandinavia AB DNA Oyj Karolinska Development AB Q-Linea AB
2cureX AB Dometic Group AB Kid ASA Recipharm AB
A City Media AB DONG Energy A/S Kojamo Oyj Recyctec Holding AB
A Group Of Retail Assets Sweden AB Dustin Group AB Kotipizza Group Oyj RenoNorden AS
Abelco AB EAM Solar ASA Lauritz.com Group A/S Restamax Oyj
Absolent Group AB EAM Solar ASA Lehto Group Oyj Restamax Oyj
AcadeMedia AB Ecomb AB LeoVegas AB Resurs Holding AB
Acarix AB EcoRub AB Lifco AB Robit Oyj
Acconeer AB Edgeware AB Lifco AB Rovio Entertainment Oy
Actic Group AB Efecte Oyj Lime Technologies AB Saferoad Holding ASA
Admicom Oyj Elkem ASA LINK Mobility Group ASA Saniona AB
Adoperator AB Eltel AB LunchExpress i Sverige AB Sanitec Oy
Ahlsell AB Enersense International Oy Lyko Group AB Savo-Solar Oy
Aino Health AB Entra ASA Lyyn AB Scandi Standard AB
Aker Drilling ASA Episurf Medical AB Mag Interactive AB Scandic Hotels Group AB
Aker Drilling ASA Europris ASA Magnolia Bostad AB Scandinavian Tobacco Group A/S
Alimak Group AB Evli Pankki Oyj Maha Energy AB Scanship Holding ASA
Alligator Bioscience AB Evolution Gaming Group AB Matas A/S. Scape Technologies A/S
Altia Oyj EVRY ASA Maxkompetens Sverige AB Scatec Solar ASA
Ambea AB ExpreS2ion Biotech Holding AB Medicover AB SciBase Holding AB
Arcus ASA Fastighets AB Trianon Micus AB Seamless Distribution Systems AB
Arise Windpower AB FDT System Holding AB MIPS AB SeaTwirl AB
AroCell AB FinnvedenBulten AB Moberg Derma AB Sedana Medical AB
Asetek A/S FIT Biotech Oy Morpol ASA Self Storage Group ASA
Asiakastieto Group Oyj Fjordkraft Holding ASA MQ Holding AB Selvaag Bolig ASA
Asiakastieto Group Oyj Fluicell AB Multiclient Geophysical ASA Selvaag Bolig ASA
Attendo AB FM Mattsson Mora Group AB Multiconsult AS SenzaGen AB
Ayima Group AB FM Mattsson Mora Group AB Munters Group AB Serendex Pharmaceuticals A/S
Azelio AB Fondia Oy Napatech A/S SERNEKE Group AB
B2Holding ASA Garo AB NCAB Group AB Serodus ASA
B3IT Management AB Gjensidige Forsikring ASA Nepa AB Sevan Drilling ASA
Bactiguard Holding AB Global Gaming 555 AB Netco A/S Siili Solutions Oyj
Balco Group AB Gofore Oyj NetConnect ASA Silmaasema Oyj
Bambuser AB GomSpace Group AB Nexstim Oyj Skandiabanken ASA
BBS Bioactive Bone Substitutes Oy Granges AB Next Games Oy Smart Eye AB
BerGenBio ASA Green Landscaping Holding AB Nilsson Special Vehicles AB Solvtrans Holding ASA
Besqab AB Green Mobility A/S Nitro Games Oyj Sparebank 1 Nordvest
Better Collective A/S Handicare Group AB Nixu Oyj SpareBank 1 Ostlandet
Bibbinstruments AB Happy Helper A/S NNIT A/S Sparebanken Telemark
BioArctic AB Hartelex AB Nobina AB SSM Holding AB
Biovica International AB Harvia Oyj Nordax Group AB Statoil Fuel & Retail ASA
Bonesupport Holding AB Havyard Group AS Nordic Iron Ore AB StenoCare A/S
Boozt AB Heeros Oyj Nordic Waterproofing Holding A/S Stillfront Group AB
Borregaard ASA Hemfosa Fastigheter AB North Energy ASA Suomen Hoivatilat Oyj
Borregaard ASA Herantis Pharma Oyj Norway Royal Salmon ASA TC Connect AB
Boule Diagnostics AB Hitech & Development Wireless Sweden Holding AB Norwegian Finans Holding ASA TCM Group A/S
Bravida Holding AB Hoegh LNG Holdings Ltd NP3 Fastigheter AB TerraNet Holding AB
Bridge Energy ASA Hoegh LNG Holdings Ltd NPinvestor.com A/S Terveystalo Oy
Bufab AB Hofseth Biocare ASA Nuevolution AB TF Bank AB
Business Control Systems Sverige AB Hoist Finance AB Obstecare AB The Lexington Co AB
Bygg Partner i Dalarna Holding AB Hovding Sverige AB Ocean Yield AS THQ Nordic AB
Bygghemma Group First AB Hugo Games A/S Odfjell Drilling AS Thule Group AB
Byggmax Group AB Humana AB Odfjell Drilling AS Toadman Interactive AB
Calliditas Therapeutics AB(WAS 71724F) Hypefactors A/S Odico A/S Tobii AB
Camurus AB Iconovo AB Oma Saastopankki Oy Tobin Properties AB
Capio AB Indentive AB Omnicar Holding AB Tokmanni Group Oy
Cellcura ASA InDex Pharmaceuticals Holding AB Oncopeptides AB Touchtech AB
Cellink AB Industrial Solar Holding Europe AB Oppstartsfase I ASA Transmode Holding AB
CGit Holding AB InfraCom Group AB Orava Asuinkiinteistorahasto Oyj Troax Group AB
Challenger Mobile AB Infront ASA Orgo Tech AB True Heading AB
Chr Hansen Holding A/S Inhalation Sciences Sweden AB Orphazyme A/S Unified Messaging Systems ASA
Cimber Sterling Group A/S Inission AB Ovzon AB United Bankers Oy
Climeon AB (publ) Instalco Intressenter AB OW Bunker A/S Vardia Insurance Group ASA
CLX Communications AB Intergum AB Pallas Group AB Veloxis Pharmaceuticals A/S
Colabitoil Sweden AB Internationella Engelska Skolan i Sverige Holdings II AB PANDORA A/S Verkkokauppa.com Oyj
Collector AB Inwido AB Pandox AB ViroGates A/S
Com Hem Holding AB IRLAB Therapeutics AB Paradox Interactive AB Vistin Pharma ASA
Conferize A/S IRRAS AB Parans Solar Lighting AB VMP Oyj
Consti Yhtiot Oy Isconova AB PharmaLundensis AB Waystream Holding AB
Coor Service Management Holding AB Isofol Medical AB Pihlajalinna Oy WeAreQiiwi Interactive AB
Crayon Group Holding ASA ISS A/S Piippo Oyj Webstep ASA
cXense AS Jays AB Platzer Fastigheter AB Western Bulk ASA
D Carnegie & Co AB Jetpak Top Holding AB PolarCool AB Wilson Therapeutics AB
Danske Andelskassers Bank A/S Jetty AB poLight AS XXL ASA
Detection Technology Oy Kamux Oyj Prime Living AB Zalaris ASA
DevPort AB Kancera AB Projektengagemang Sweden AB Zutec Holding Ab

Source: Datastream (2019b).
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Table A2: Breusch-Pagan Lagrange Multiplier test of all regressions.

Model Log(1+FDR) Log(1+FWR) Log(1+4WR)

P-value

(1) = 0.00000009233 = 0.000001344 = 0.00003359
(2) = 0.00000009233 = 0.000001344 = 0.00003359
(3) = 0.00000000001423 = 0.0000000000002717 = 0.000000000005046
(4) = 0.00000000001423 = 0.0000000000002717 = 0.000000000005046
(5) < 0.00000000000000022 < 0.00000000000000022 = 0.000000000000004161
(6) = 0.00000000002595 < 0.00000000000000022 = 0.000000000000004161
(7) < 0.00000000000000022 < 0.00000000000000022 < 0.00000000000000022
(8) < 0.00000000000000022 < 0.00000000000000022 < 0.00000000000000022
(9) < 0.00000000000000022 < 0.00000000000000022 < 0.00000000000000022
(10) < 0.00000000000000022 < 0.00000000000000022 < 0.00000000000000022

Rejection level for the Breusch-Pagan LM test for presence of heteroskedasticity: p<0.01. All rejected.
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Table A3: Regression table for first-day initial returns, full version.

Dependent variable:

Log(1+First Day Return (%))

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Constant −0.013 0.045 0.032 0.175 −0.111 0.097 0.039 0.067 −0.082 −0.010
(0.048) (0.040) (0.082) (0.060)∗∗∗ (0.155) (0.048)∗∗ (0.116) (0.110) (0.168) (0.124)

2009 −0.068 −0.126 −0.113 −0.255 −0.199 −0.254 −0.184 −0.264 −0.268 −0.258
(0.048) (0.040)∗∗∗ (0.082) (0.060)∗∗∗ (0.088)∗∗ (0.079)∗∗∗ (0.069)∗∗∗ (0.061)∗∗∗ (0.087)∗∗∗ (0.080)∗∗∗

2010 −0.070 0.006 −0.071 −0.023 −0.091 −0.021 −0.105 −0.028 −0.125 −0.021
(0.089) (0.069) (0.089) (0.046) (0.085) (0.074) (0.101) (0.047) (0.100) (0.074)

2011 −0.057 −0.116 −0.060 −0.078 −0.045 −0.169 −0.091 −0.083 −0.073 −0.171
(0.065) (0.101) (0.064) (0.096) (0.075) (0.122) (0.071) (0.098) (0.081) (0.122)

2012 −0.084 −0.075 −0.087 −0.052 −0.066 −0.043 −0.103 −0.056 −0.086 −0.044
(0.136) (0.040)∗ (0.136) (0.036) (0.144) (0.044) (0.133) (0.037) (0.143) (0.045)

2013 0.005 −0.037 0.003 −0.049 0.007 −0.087 −0.002 −0.041 0.004 −0.077
(0.052) (0.042) (0.053) (0.038) (0.059) (0.071) (0.077) (0.043) (0.080) (0.061)

2014 −0.037 0.043 −0.035 0.034 −0.061 0.024 −0.053 0.029 −0.062 0.024
(0.084) (0.046) (0.089) (0.036) (0.093) (0.046) (0.084) (0.040) (0.087) (0.047)

2015 −0.009 0.010 0.002 0.039 −0.035 0.012 −0.007 0.033 −0.032 0.010
(0.081) (0.048) (0.078) (0.058) (0.082) (0.054) (0.081) (0.060) (0.085) (0.055)

2016 0.023 −0.135 0.029 −0.179 0.024 −0.201 0.034 −0.186 0.037 −0.203
(0.093) (0.169) (0.090) (0.153) (0.089) (0.176) (0.096) (0.158) (0.094) (0.181)

2017 0.098 0.007 0.104 0.028 0.084 −0.023 0.097 0.022 0.073 −0.030
(0.057)∗ (0.046) (0.055)∗ (0.039) (0.055) (0.050) (0.065) (0.037) (0.066) (0.051)

Finland −0.083 −0.134 −0.083 −0.081
(0.085) (0.055)∗∗ (0.088) (0.044)∗

Norway −0.037 −0.182 0.023 −0.094
(0.074) (0.060)∗∗∗ (0.080) (0.055)∗

Sweden −0.052 −0.162 −0.047 −0.107
(0.076) (0.120) (0.080) (0.078)

Cons. Cyclicals 0.241 0.058 0.201 0.057
(0.138)∗ (0.062) (0.125) (0.065)

Cons. Non-Cyclicals 0.241 0.130 0.193 0.127
(0.146)∗ (0.102) (0.134) (0.105)

Energy −0.059 0.107 −0.050 0.108
(0.161) (0.102) (0.153) (0.103)

Financials 0.037 −0.110 0.018 −0.111
(0.143) (0.098) (0.131) (0.102)

Healthcare 0.177 0.089 0.174 0.093
(0.140) (0.078) (0.129) (0.078)

Industrials 0.230 0.077 0.214 0.077
(0.135)∗ (0.087) (0.122)∗ (0.089)

Technology 0.123 0.107 0.133 0.117
(0.140) (0.067) (0.128) (0.064)∗

Telecom. Services −0.161 0.096 −0.237 0.091
(0.361) (0.120) (0.349) (0.122)

Utilities 0.120 0.008 0.167 0.017
(0.136) (0.032) (0.139) (0.039)

FinnFirNor −0.169 −0.116 −0.193 −0.094
(0.127) (0.124) (0.123) (0.126)

FirNoCopen −0.042 0.052 −0.076 0.050
(0.148) (0.175) (0.151) (0.180)

FirNoStock −0.131 −0.046 −0.136 −0.005
(0.107) (0.148) (0.105) (0.158)

Nordic MTF −0.326 −0.280 −0.315 −0.268
(0.091)∗∗∗ (0.109)∗∗ (0.083)∗∗∗ (0.120)∗∗

OMX Copen 0.065 0.116 0.055 0.110
(0.095) (0.123) (0.096) (0.121)

OMX Stock 0.016 −0.046 −0.007 0.004
(0.096) (0.129) (0.095) (0.121)

OMXHelsink −0.001 −0.019 −0.008 0.034
(0.098) (0.113) (0.108) (0.126)

Oslo −0.039 −0.071 0.004 0.013
(0.090) (0.110) (0.094) (0.132)

Oslo Axess −0.122 −0.132 −0.121 −0.133
(0.185) (0.159) (0.203) (0.164)

Weights Equal Value Equal Value Equal Value Equal Value Equal Value
Observations 304 304 304 304 304 304 304 304 304 304
R2 0.024 0.046 0.027 0.100 0.086 0.160 0.060 0.103 0.119 0.206

The year 2018, the sector Utilities and the country Denmark or exchange of listing Aktietorget provide the
baseline estimates captured in the constant, α0. Robust standard errors in parentheses. Significance levels:
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01. Equivalent to shortened version presented in table 5.1.

53



Table A4: Regression table for first-week initial returns.

Dependent variable:

Log(1+First Week Return (%))

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Constant −0.034 0.066 0.004 0.189 −0.205 0.107 0.018 0.089 −0.167 0.010
(0.048) (0.038)∗ (0.085) (0.063)∗∗∗ (0.148) (0.053)∗∗ (0.113) (0.105) (0.157) (0.122)

2009 −0.079 −0.179 −0.117 −0.302 −0.218 −0.279 −0.204 −0.309 −0.307 −0.282
(0.048) (0.038)∗∗∗ (0.085) (0.063)∗∗∗ (0.088)∗∗ (0.085)∗∗∗ (0.084)∗∗ (0.064)∗∗∗ (0.097)∗∗∗ (0.087)∗∗∗

2010 −0.073 −0.019 −0.055 −0.040 −0.072 −0.030 −0.093 −0.044 −0.109 −0.028
(0.085) (0.069) (0.085) (0.046) (0.078) (0.076) (0.096) (0.047) (0.095) (0.077)

2011 −0.042 −0.175 −0.019 −0.129 0.020 −0.222 −0.050 −0.132 −0.007 −0.221
(0.070) (0.136) (0.070) (0.132) (0.077) (0.151) (0.072) (0.134) (0.078) (0.151)

2012 0.123 −0.134 0.141 −0.102 0.168 −0.084 0.112 −0.105 0.135 −0.084
(0.110) (0.043)∗∗∗ (0.111) (0.031)∗∗∗ (0.105) (0.045)∗ (0.114) (0.032)∗∗∗ (0.110) (0.046)∗

2013 0.008 −0.062 0.022 −0.073 0.030 −0.104 0.035 −0.056 0.044 −0.085
(0.056) (0.040) (0.055) (0.043)∗ (0.064) (0.074) (0.077) (0.049) (0.081) (0.065)

2014 0.037 0.019 0.049 0.015 0.031 0.016 0.029 0.013 0.027 0.020
(0.072) (0.042) (0.077) (0.040) (0.082) (0.051) (0.069) (0.045) (0.073) (0.052)

2015 0.001 −0.011 0.011 0.021 −0.026 0.001 0.007 0.018 −0.019 0.003
(0.082) (0.051) (0.080) (0.062) (0.083) (0.057) (0.081) (0.065) (0.084) (0.058)

2016 0.046 −0.175 0.056 −0.217 0.052 −0.238 0.062 −0.223 0.065 −0.239
(0.093) (0.173) (0.091) (0.158) (0.089) (0.181) (0.095) (0.162) (0.092) (0.185)

2017 0.133 −0.005 0.145 0.014 0.124 −0.033 0.136 0.008 0.112 −0.038
(0.061)∗∗ (0.043) (0.061)∗∗ (0.037) (0.060)∗∗ (0.050) (0.066)∗∗ (0.035) (0.066)∗ (0.051)

Finland −0.031 −0.112 −0.027 −0.047
(0.082) (0.057)∗ (0.084) (0.047)

Norway −0.078 −0.184 −0.019 −0.095
(0.082) (0.063)∗∗∗ (0.088) (0.058)

Sweden −0.052 −0.158 −0.043 −0.094
(0.085) (0.125) (0.088) (0.082)

Cons. Cyclicals 0.273 0.044 0.234 0.042
(0.128)∗∗ (0.066) (0.117)∗∗ (0.069)

Cons. Non-Cyclicals 0.288 0.145 0.239 0.141
(0.139)∗∗ (0.106) (0.129)∗ (0.109)

Energy −0.031 0.116 −0.029 0.114
(0.154) (0.108) (0.145) (0.109)

Financials 0.120 −0.119 0.099 −0.121
(0.134) (0.103) (0.124) (0.106)

Healthcare 0.207 0.069 0.204 0.072
(0.131) (0.079) (0.121)∗ (0.079)

Industrials 0.310 0.059 0.292 0.059
(0.129)∗∗ (0.090) (0.117)∗∗ (0.093)

Technology 0.220 0.124 0.227 0.131
(0.128)∗ (0.067)∗ (0.118)∗ (0.063)∗∗

Telecom. Services −0.121 0.085 −0.186 0.079
(0.326) (0.120) (0.319) (0.122)

Utilities 0.232 0.012 0.283 0.024
(0.125)∗ (0.035) (0.133)∗∗ (0.042)

FinnFirNor −0.070 −0.086 −0.099 −0.059
(0.098) (0.109) (0.095) (0.115)

FirNoCopen −0.065 0.022 −0.100 0.040
(0.162) (0.175) (0.169) (0.181)

FirNoStock −0.134 −0.032 −0.135 0.010
(0.110) (0.148) (0.107) (0.159)

Nordic MTF −0.336 −0.279 −0.355 −0.285
(0.094)∗∗∗ (0.104)∗∗∗ (0.088)∗∗∗ (0.116)∗∗

OMX Copen 0.073 0.107 0.069 0.100
(0.111) (0.120) (0.112) (0.119)

OMX Stock −0.004 −0.054 −0.023 0.004
(0.096) (0.126) (0.094) (0.118)

OMXHelsink 0.014 −0.001 0.017 0.060
(0.099) (0.108) (0.106) (0.124)

Oslo −0.082 −0.081 −0.039 0.001
(0.092) (0.105) (0.093) (0.129)

Oslo Axess −0.191 −0.182 −0.195 −0.188
(0.192) (0.153) (0.211) (0.160)

Weights Equal Value Equal Value Equal Value Equal Value Equal Value
Observations 304 304 304 304 304 304 304 304 304 304
R2 0.033 0.058 0.036 0.107 0.098 0.170 0.066 0.111 0.125 0.174

The year 2018, the sector Utilities and the country Denmark or exchange of listing Aktietorget provide the
baseline estimates captured in the constant, α0. Robust standard errors in parentheses. Significance levels:
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table A5: Regression table for four-week initial returns.

Dependent variable:

Log(1+Four Week Return (%))

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Constant −0.060 0.099 −0.039 0.220 −0.261 0.114 0.006 0.110 −0.174 0.004
(0.063) (0.057)∗ (0.103) (0.076)∗∗∗ (0.197) (0.052)∗∗ (0.128) (0.115) (0.200) (0.125)

2009 −0.319 −0.478 −0.340 −0.599 −0.483 −0.613 −0.429 −0.609 −0.570 −0.618
(0.063)∗∗∗ (0.057)∗∗∗ (0.103)∗∗∗ (0.076)∗∗∗ (0.108)∗∗∗ (0.095)∗∗∗ (0.087)∗∗∗ (0.077)∗∗∗ (0.103)∗∗∗ (0.097)∗∗∗

2010 0.011 0.012 0.015 −0.015 −0.009 −0.006 −0.014 −0.022 −0.040 −0.007
(0.093) (0.080) (0.094) (0.061) (0.085) (0.075) (0.105) (0.062) (0.101) (0.076)

2011 0.005 −0.214 0.012 −0.178 0.038 −0.295 −0.0002 −0.185 0.029 −0.299
(0.074) (0.108)∗∗ (0.073) (0.100)∗ (0.078) (0.133)∗∗ (0.076) (0.102)∗ (0.079) (0.133)∗∗

2012 0.044 −0.210 0.051 −0.190 0.087 −0.169 0.040 −0.194 0.068 −0.169
(0.217) (0.068)∗∗∗ (0.223) (0.049)∗∗∗ (0.225) (0.064)∗∗∗ (0.214) (0.050)∗∗∗ (0.216) (0.064)∗∗∗

2013 0.039 −0.035 0.046 −0.047 0.052 −0.093 0.076 −0.037 0.079 −0.080
(0.068) (0.072) (0.068) (0.066) (0.073) (0.098) (0.085) (0.074) (0.088) (0.095)

2014 0.070 −0.001 0.074 −0.006 0.047 −0.017 0.078 −0.013 0.066 −0.020
(0.087) (0.061) (0.090) (0.055) (0.096) (0.072) (0.083) (0.059) (0.086) (0.074)

2015 0.017 −0.040 0.022 −0.007 −0.024 −0.047 0.036 −0.016 0.0003 −0.050
(0.094) (0.066) (0.092) (0.072) (0.095) (0.073) (0.090) (0.074) (0.093) (0.074)

2016 0.086 −0.229 0.088 −0.267 0.082 −0.297 0.111 −0.275 0.111 −0.301
(0.101) (0.178) (0.099) (0.162)∗ (0.099) (0.184) (0.101) (0.167)∗ (0.100) (0.189)

2017 0.161 −0.026 0.165 −0.004 0.150 −0.071 0.170 −0.007 0.151 −0.074
(0.075)∗∗ (0.065) (0.074)∗∗ (0.057) (0.074)∗∗ (0.070) (0.075)∗∗ (0.054) (0.077)∗∗ (0.071)

Finland −0.034 −0.121 −0.032 −0.044
(0.093) (0.065)∗ (0.096) (0.057)

Norway −0.037 −0.167 0.017 −0.060
(0.087) (0.064)∗∗∗ (0.091) (0.051)

Sweden −0.023 −0.159 −0.016 −0.085
(0.092) (0.125) (0.095) (0.083)

Cons. Cyclicals 0.301 0.066 0.251 0.066
(0.169)∗ (0.075) (0.158) (0.078)

Cons. Non-Cyclicals 0.313 0.151 0.256 0.149
(0.175)∗ (0.108) (0.165) (0.111)

Energy 0.018 0.151 0.010 0.153
(0.184) (0.111) (0.175) (0.112)

Financials 0.130 −0.125 0.101 −0.124
(0.170) (0.105) (0.159) (0.109)

Healthcare 0.234 0.102 0.218 0.108
(0.173) (0.086) (0.161) (0.085)

Industrials 0.364 0.120 0.336 0.121
(0.174)∗∗ (0.086) (0.160)∗∗ (0.088)

Technology 0.196 0.153 0.190 0.166
(0.173) (0.073)∗∗ (0.161) (0.070)∗∗

Telecom. Services −0.166 0.103 −0.251 0.102
(0.387) (0.130) (0.381) (0.135)

Utilities 0.223 −0.014 0.284 −0.00002
(0.169) (0.036) (0.169)∗ (0.044)

FinnFirNor −0.160 −0.101 −0.190 −0.071
(0.127) (0.115) (0.123) (0.121)

FirNoCopen −0.013 0.230 −0.065 0.235
(0.260) (0.379) (0.268) (0.385)

FirNoStock −0.149 −0.045 −0.153 0.006
(0.124) (0.155) (0.120) (0.165)

Nordic MTF −0.343 −0.269 −0.333 −0.263
(0.107)∗∗∗ (0.112)∗∗ (0.102)∗∗∗ (0.121)∗∗

OMX Copen 0.044 0.121 0.029 0.114
(0.115) (0.127) (0.117) (0.125)

OMX Stock −0.027 −0.035 −0.055 0.034
(0.108) (0.133) (0.106) (0.125)

OMXHelsink −0.020 −0.018 −0.028 0.057
(0.112) (0.117) (0.119) (0.133)

Oslo −0.095 −0.053 −0.063 0.049
(0.103) (0.112) (0.103) (0.131)

Oslo Axess −0.222 −0.184 −0.227 −0.188
(0.201) (0.162) (0.217) (0.173)

Weights Equal Value Equal Value Equal Value Equal Value Equal Value
Observations 304 304 304 304 304 304 304 304 304 304
R2 0.026 0.089 0.027 0.131 0.090 0.212 0.056 0.135 0.114 0.217

The year 2018, the sector Utilities and the country Denmark or exchange of listing Aktietorget provide the
baseline estimates captured in the constant, α0. Robust standard errors in parentheses. Significance levels:
∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01.
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Table A6: Descriptive statistics of Nordic IPOs by country
and year.

Year Observations Min Median Mean Weighted Mean Max

Denmark

2009 1 −7.77 −7.77 −7.77 −7.77 −7.77
2010 2 5.84 14.02 14.02 17.17 22.21
2011 1 0.00 0.00 0.00 0.00 0.00
2012 1 0.00 0.00 0.00 0.00 0.00
2013 3 −5.62 −2.44 −1.84 1.75 2.54
2014 4 −77.40 5.24 −12.45 16.35 17.14
2015 2 −1.41 11.11 11.11 22.70 23.62
2016 3 −14.10 0.33 −2.39 5.31 6.60
2017 4 −1.09 0.28 10.29 0.62 41.67
2018 9 −23.02 9.02 30.80 29.81 208.09

All 30 −77.40 0.17 9.95 12.43 208.09
Finland

2009 0 0.00 0.00 0.00 0.00 0.00
2010 0 0.00 0.00 0.00 0.00 0.00
2011 0 0.00 0.00 0.00 0.00 0.00
2012 1 −63.19 −63.19 −63.19 −63.19 −63.19
2013 4 0.21 5.48 7.59 4.17 19.18
2014 5 −78.97 −1.94 −16.70 −7.17 0.98
2015 11 −28.00 3.07 3.10 3.37 27.86
2016 5 −11.97 1.49 4.34 2.89 16.17
2017 9 −3.25 4.25 7.33 2.48 20.87
2018 8 −20.82 2.35 −0.21 2.25 9.79

All 43 −78.97 1.31 0.09 2.49 27.86
Norway

2009 0 0.00 0.00 0.00 0.00 0.00
2010 9 −48.94 −8.58 −12.44 −2.19 7.58
2011 7 −32.19 5.87 −2.20 −7.00 13.04
2012 4 −3.22 −2.97 −2.97 −3.11 −2.72
2013 9 −23.46 −0.89 −3.20 −2.05 2.17
2014 9 −16.00 −2.37 −3.58 2.55 7.31
2015 5 −4.80 0.74 9.54 0.50 35.71
2016 4 3.77 30.13 32.08 5.92 64.29
2017 9 −9.89 −1.71 −0.35 −3.33 11.07
2018 4 0.00 1.44 2.84 0.28 8.50

All 60 −48.94 −1.00 −0.27 −1.37 64.29
Sweden

2009 0 0.00 0.00 0.00 0.00 0.00
2010 20 −69.70 −1.22 3.55 1.80 120.45
2011 7 −37.61 −2.34 −9.64 −0.97 2.81
2012 2 7.94 19.22 19.22 22.44 30.51
2013 1 −2.96 −2.96 −2.96 −2.96 −2.96
2014 15 −17.66 12.09 11.87 10.15 34.58
2015 32 −89.20 2.94 3.53 8.46 61.72
2016 28 −88.22 5.96 9.06 −5.48 108.90
2017 49 −48.35 9.33 16.16 14.01 161.54
2018 17 −54.55 −4.10 −9.11 −4.89 20.56

All 171 −89.20 2.86 7.14 6.29 161.54

Equivalent descriptive statistics by year is provided in table 5.2. Source: Datas-
tream (2019b)
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