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Abstract 

 

Being a listed firm is associated with great benefits as well as costs. The transition from being private to 

becoming a public firm through an initial public offering (IPO) therefore constitutes a major decision for the 

existing shareholders. It is thus no surprise that IPOs have for a long time been a topic of interest within the 

financial and economic literature. The purpose of this study is to contribute to the existing literature by 

investigating the long-run abnormal returns of Nordic IPOs by using a sample of 432 firms that were listed 

between 1 January 2000 and 31 December 2017. This study also aims to provide evidence whether specific 

offering characteristics (underwriter reputation, free float, type of shares offered, and offer price) and other 

characteristics (private equity (PE) ownership and first day return) may contribute to explain the long-run 

performance of IPOs. Finally, this paper provides evidence regarding the use of different benchmarks when 

measuring long-run abnormal performance of IPOs. 

The empirical findings of this paper contrast with those of previous studies, as the long-run abnormal returns 

found in this study are generally positive and statistically insignificant. These results may, however, be due to 

the time-period investigated, which is characterized by increasing equity prices and a sharp increase in IPO 

activity since 2011. This study further provides evidence that PE-backed IPOs exhibit higher returns, although 

not statistically significant, and that these superior returns may not necessarily be due to PE-affiliation but 

rather differences in firm characteristics. With regards to the different variables tested, there is only limited 

evidence that these affect the long-run performance of IPOs. More specifically, underwriter reputation is found 

to have a positive relationship with abnormal returns, however, only when the IPO is conducted through an 

open price offering. Furthermore, the findings also suggest that pricing below the initial offering range is 

related to better long-run performance. Finally, this paper finds that the abnormal returns are highly sensitive 

to the benchmark approach applied, with a peer group approach yielding the most comparable returns. 
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Chapter 1 

 

Introduction 
 

1.1 Background 

The public equity market plays an essential role in society, both for investors and listed companies. For 

companies, the public equity market offers a way to gain access to external financing and in turn achieve a 

lower cost of capital, to gain the benefits from the market for corporate control, to achieve greater publicity 

and brand value, and to attract top-quality employees and management and offer attractive incentive programs. 

For investors, the public equity market offers liquidity, access to diversification, and transparency of 

investments due to the companies being heavily regulated. Given the importance of the public equity market, 

it is no surprise that many studies have focused on this. The transition that a company undergoes when going 

from being a private company to a public one (initial public offering or IPO) marks a major milestone in the 

company’s history. Through an IPO, the company gains access to the benefits of the public equity market, 

existing shareholders may be able to exit their investment, and new investors can gain an ownership stake in 

the company. 

Within the field of research concerned with IPOs, previous studies have focused primarily on the first-day 

returns or the long-run performance of IPOs. First-day returns of IPOs are often referred to as underpricing 

due to the vast body of literature showing that IPOs are underpriced in the offering as they experience very 

high first-day returns. On the other hand, the literature on long-run performance suggests that IPOs 

underperform compared to the benchmarks applied. However, in the case that IPOs consistently underperform, 

this would conflict with the efficient market hypothesis, and Ritter (1991) therefore argues that there may be 

informational inefficiencies in the IPO market. The vast body of literature that has previously documented IPO 

underperformance, e.g., Ritter (1991), Loughran & Ritter (1995), Levis (1993), was conducted in the 1990s 

and early 2000s, using IPOs that were conducted between 1970 and mid-1990s mostly in the US and the UK. 

There thus exists a gap in the literature focusing on the robustness of these early findings across geography 

and time. More recent findings by Levis (2011) have provided only partial evidence to support the IPO 

underperformance and Westerholm (2006) who studies the Nordic IPO market even finds that some countries 

exhibit positive IPO abnormal returns (AR1). 

The study of IPO long-run performance thus appears highly relevant for several reasons. Firstly, if the 

underperformance of IPOs is persistent, it would imply that active trading strategies in newly listed companies 

provide inferior returns. Secondly, as suggested by Ritter (1991) low returns earned in the aftermarket may 

                                                      
1 Abnormal return will be denoted as “AR” throughout the paper 
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imply a lower cost of equity for the issuing company. Thirdly, from an academic point of view, the robustness 

of previous findings may be tested. Fourthly, knowledge of IPO return patterns may assist issuing companies 

and financial advisors in their IPO decision-process. The purpose of this paper is to contribute to the existing 

empirical literature on the topic of IPO long-run performance. Consequently, the aim of this study is threefold 

to firstly determine whether recent Nordic IPOs exhibit ARs. Secondly, to determine whether specific 

characteristics may contribute to explaining the AR patterns. Thirdly, to provide evidence whether the applied 

benchmark methodology when calculating ARs may impact the empirical findings. 

 

1.2 Research Question 

As briefly touched upon in the previous section, the focus of this paper is the study of long-run performance 

of firms that went public in the Nordics between 2000 and 2017 as only a few previous studies have focused 

on the Nordics, and there is a lack of literature covering this period. In this study, long-run performance is 

characterized as the one-, two-, or three-year abnormal stock return of the issuing firms. Furthermore, the IPOs 

included in the sample constitute both companies that were listed on the main markets as well as non-main 

markets. Non-main markets are characterized by less regulation than the main markets as they are self-

regulating as opposed to the main markets which must comply with all EU requirements. The other market 

places are therefore well suited for smaller and younger companies that are less complex and wish to raise 

public equity capital. Despite these differences, companies listed on the non-main markets are included as they 

can be publicly and freely traded and there has recently been a sharp increase in IPO activity, however, careful 

attention will be given to any differences that may exist across firms on different exchanges. The objective of 

this paper is threefold. Firstly, to determine whether Nordic IPOs exhibit abnormal long-run returns. Secondly, 

to determine whether specific characteristics may contribute to explaining the AR patterns. Consequently, the 

following research question is proposed: 

“Do Nordic IPOs exhibit long-run abnormal returns when applying different benchmarks, and are there any 

specific characteristics that may contribute to explain the long-run abnormal returns?”  

The scope of characteristics that will be investigated in this study may be grouped into offering and others. 

The offering characteristics include underwriter reputation, the percentage of shares offered of total shares 

outstanding post-IPO (free float), the percentage of new shares issued of the total offering, and offer price 

revision. The other characteristics include whether the listing firm is owned by a private equity firm (PE firm) 

and the first-day return of the IPOs. The reasoning for including these variables will be covered in Section 1.3. 

An interesting contribution of this study relates to the benchmarking approach applied. It has previously been 

noted by among others Ritter (1991) and Levis (2011), that measuring IPO long-run ARs relies crucially on 

determining an appropriate benchmark. For that reason, previous literature has applied several different 
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benchmarks including market index, industry index, size index, and matching firms, however, only Levis 

(2011) has applied all. Similarly, this study applies all benchmarks to compare the results and shows how each 

may yield importantly different results. Furthermore, the matching firm approach applied in this paper extends 

beyond what has previously been done. Whereas previous studies have used only a single matching firm per 

IPO, this paper identifies up to five companies that constitute the issuing firm’s peer group. In addition, 

previous studies match firms by geography, size, and industry. Building upon this, this study also matches 

firms by conducting a manual assessment of business characteristics, thereby eliminating possible wrongful or 

arbitrary industry classifications. The peer group approach applied in this study thus very much resembles the 

practical approach of professional investors when evaluating share price performance, which surprisingly has 

not yet been applied in an empirical study of IPO long-run performance. 

 

1.3 Delimitation 

The focus of this study will be on the Nordic IPO market, and hence, IPOs in other countries will not be 

included in the sample. As discussed in the previous section, only a few previous studies have focused on the 

Nordics, and this geographic area therefore offers a unique opportunity to check the robustness of previous 

findings. For the purpose of this study, the Nordics are defined to include IPOs in Denmark, Finland, Norway, 

and Sweden. Iceland is thus excluded from the sample which is in line with Westerholm (2006) who argues 

that there is a limited number of IPOs and poor data availability. Considering the recent surge in activity of 

non-main market IPOs, these are included in the sample in addition to main market IPOs. Hence, the exchanges 

included in the sample consist of: Nasdaq Copenhagen, Nasdaq Helsinki, Oslo Børs, and Nasdaq Stockholm 

as well as the non-main markets including First North Denmark, First North Finland, First North Stockholm, 

Nordic Growth Market, Oslo Axess, and Spotlight Stock Market (Aktietorget). The period to be investigated 

in this study is limited from 1 January 2000 to 31 December 2017. This period allows for the study of recent 

IPOs and a large sample size. Furthermore, the period is characterized by both economic up- and downswings, 

with associated high and low offering activity. 

Regarding the definition of an IPO, this paper considers a company to be included in the sample if it i) offers 

shares in the issuance, and ii) has not been listed within the three years leading up to the offering. The first 

criterion thus excludes carve-outs and direct listings, which are not considered to be an IPO in the traditional 

sense. The second criterion excludes secondary listings and companies that were recently publicly listed, as 

these companies are arguably more familiar to investors than other listing firms. Furthermore, the definition 

of long-run performance in this study is the one-, two-, and three-year abnormal share price performance. 

Hence, this study does not consider the long-run operating performance of issuing firms. 

The types of potential explanatory characteristics that can be investigated are almost infinite. Previous 

literature has among other things looked at multiple different characteristics including book-to-market ratio, 
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first-day return, gross proceeds, issue method, assets, costs in relations to the IPO, firm product and 

geographical diversity, shares issued, leverage, PE-affiliation, free float, underwriter reputation, insider 

ownership, offer price revision, and many more. As described in the previous section, the characteristics that 

will be investigated in this study is limited to offering and other characteristics. The offering characteristics 

include underwriter reputation, the percentage of shares offered of total shares outstanding post-IPO, the 

percentage of new shares issued of the total offering, and offer price revision. The other characteristics include 

whether the listing firm is owned by a PE firm and the first-day return of the IPOs. The offering characteristics 

included in this study constitute some of the most important decisions that the issuing firm and its financial 

advisors make concerning the offering. Hence, these characteristics may contain important information and 

signals about the quality of the issuing firm. Furthermore, the first-day returns of IPOs may be a result of the 

price setting, the marketing effort and investor education of the underwriters, and investor sentiment which 

could be related to long-run returns. Finally, as suggested by Levis (2011), PE-backed IPOs may exhibit 

superior long-run returns due to value creation during the ownership period which is expected to sustain in the 

future or that these listings are simply different in terms of firm characteristics. 

 

1.4 Structure of the Paper 

Having introduced the topic of IPO long-run performance and the research question of this paper in Chapter 

1, Chapter 2 outlines and discusses previous empirical findings and presents the hypotheses to be investigated 

based on theoretical and empirical arguments. Chapter 3 presents the methodology used to estimate the ARs 

and test the hypotheses presented in Chapter 3. Chapter 4 presents the sample identification process, a cross-

sectional sample description, and potential issues related to the data. Chapter 5 presents the results in relation 

to the hypotheses outlined in Chapter 2 and discusses the implications of these findings as well as provides 

perspectives on further research. Finally, Chapter 6 concludes on the findings of this paper in relation to the 

research question presented in this chapter. 
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Chapter 2 

 

Previous Literature, Theoretical Framework, and Hypotheses 

This chapter will cover previous relevant literature and theories. Section 2.1 will present and discuss previous 

findings relating to the long-run performance of IPOs. Section 2.2 will further present and discuss specific 

theories and previous literature on which the hypotheses are developed. Finally, Section 2.3 will provide an 

overview of the hypotheses which will be investigated throughout the remainder of the paper. 

 

2.1 Previous Literature on IPO Long-Run Performance 

Within the IPO literature, the two main focuses have been on the first-day returns and the long-run 

performance, which is usually defined by a time-period between one and five years. It has long been established 

that IPOs exhibit large positive first-day returns. On the other hand, since the seminal article by Ibbotson 

(1975), previous literature has provided evidence suggesting that IPOs underperform in the long-run compared 

to relevant benchmarks. Ritter (1991), however, notes that the findings of negative ARs may be subject to the 

sample in question. More recently, Levis (2011) provides evidence that the ARs are very sensitive to the 

benchmark applied. The following section will therefore present and discuss the prior literature regarding IPO 

long-run performance. 

Ritter (1991) initially laid the groundwork for the empirical evidence suggesting that IPOs underperform in 

the long-run. Ritter (1991) uses a sample of 1,526 IPOs that were listed in the US during the period 1975-1984 

and finds that IPOs significantly underperform over a three-year period compared to firms matched by size 

and industry, with a buy-and-hold return (BHAR) of -27.4%. He notes that the underperformance may be due 

to i) risk mis-measurement, ii) bad luck, or iii) fads and over-optimism. Following these findings, Loughran & 

Ritter (1995) similarly study US IPOs, using a sample of 4,753 firms going public in the period 1970-1990. 

Loughran & Ritter (1995) also find long-run underperformance of -26.9% three years after floatation when 

calculated as BHAR and compared to firms that were matched by size, although market-adjusted returns were 

less negative. 

Regarding the UK IPO market, Levis (1993) uses a sample of 712 firms that went public during the period 

1980-1988. Like the US studies, Levis (1993) finds negative cumulative abnormal returns (CARs), however, 

not as pronounced as he only reports the three-year equally-weighted AR to be -11.4% and the value-weighted 

to be -6.8% (not statistically significant). The difference may be due to geographical differences or that Levis 

(1993) adjusts returns using a market index, which illustrates the sensitivity of ARs concerning the benchmark. 

Further evidence of underperformance in the UK market is provided by Espenlaub, Grogory & Tonks (2000) 
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and Goergen, Khurshed & Mudambi (2007). Espenlaub et al. (2000) use a sample of 588 IPOs during the 

period 1985-1992 and find three-year ARs ranging between -8% and -28%, depending on the benchmark 

applied. Goergen et al. (2007) use a sample of 240 IPOs during the period 1991-1995 and find a three-year 

market-adjusted AR of -18.6%. 

Levis (2011) provides more recent results from the UK market as he uses a sample of 1,595 IPOs during the 

period 1992-2005. In line with previous literature, Levis (2011) shows that IPOs generally underperform, 

however, the results rely crucially on the benchmark applied. Levis (2011) applies four different benchmarks 

including a market index, size-adjusted index, industry index, and a style-adjusted index where IPOs and 

comparable firms are matched by size and book-to-market ratio. The underperformance when three-year 

BHARs are equally-weighted ranges between -13.7% for the industry-adjusted returns and -6.1% for the style-

adjusted returns. When value-weighted, the returns range between -4.5% for style-adjusted returns and 9.2% 

for the industry-adjusted returns. Furthermore, Levis’ (2011) results provide only partial statistical significance 

and hence, the underperformance found in this more recent sample is not as pronounced as in the earlier 

literature for the US and the UK IPO markets. 

Although much of previous literature is concentrated within the US and the UK, the study of IPO long-run 

performance is not entirely confined to these two countries. Schuster (2003) uses a sample of 973 firms that 

were taken public in Germany, France, Italy, the Netherlands, Spain, Sweden, or Switzerland during the period 

1988-1998. Schuster (2003) shows that the three-year market-adjusted CARs for each country range between 

-41.9% (Italy) and -11.7% (Germany), but that the results are only statistically significant for France, Italy, 

and Spain. Regarding Sweden, Schuster (2003) reports underperformance of -12.7% which is not statistically 

significant, and the ARs were positive until 30 months after the listing. Loughran, Ritter & Rydqvist (1994) 

provide a summary of other international studies that used a sample of IPOs between 1970 and 1990. The 

overview shows that consistent with the literature in the US and the UK, IPOs in Brazil, Finland, Germany, 

and Singapore exhibit underperformance while IPOs in Japan, Korea, and Sweden show positive ARs. 

Jakobsen & Sørensen (2001) study IPOs in Denmark during the period 1984-1992 and report three-year 

BHARs of -13.4% when market-adjusted and -33.0% when adjusted by matching firms and CARs of -16.1% 

when market-adjusted and -38.3% when adjusted by matching firms. Westerholm (2006) studies the same 

markets as this study, namely Denmark, Finland, Norway, and Sweden. Using a sample of 254 firms that were 

listed during the period 1991-2002, Westerholm (2006) provides differing results across the countries. 

Westerholm (2006) reports annualized five-year market-adjusted BHARs for each country; 0.3% for Denmark, 

-12.6% for Finland, 3.3% for Norway, and -3.8% for Sweden. The differing results between Jakobsen & 

Sørensen (2001) and Westerholm (2006) for Danish IPOs could therefore indicate that IPO ARs vary greatly 

over time. Furthermore, except for Finland, Westerholm’s (2006) results do not appear to be consistent with 

other studies which may suggest that the underperformance of IPOs is not robust in the Nordics. 
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Early studies of US reverse leverage buyouts (RLBOs or PE-backed IPOs) are conducted by Degeorge & 

Zeckhauser (1993), Mian & Rosenfeld (1993), and Holthausen & Larcker (1996). Using a sample of 62 PE-

backed IPOs during the period 1983-1987, Degeorge & Zeckhauser (1993) primarily focus on the operating 

performance of the PE-backed firms pre- and post-floatation. They find that the PE firms outperform a set of 

comparable firms pre-IPO while post-IPO operating performance is worse. Degeorge & Zeckhauser (1993), 

however, also provide contrasting results for the long-run share price performance of IPOs compared to Ritter 

(1991), as they find that PE-backed IPOs outperform comparable firms over a two-year period by 15.2%, 

although not statistically significant. Mian & Rosenfeld (1993), using a sample of 97 PE-backed IPOs in the 

period 1983-1988, similarly find that these IPOs provide positive and statistically significant CARs of 24.7% 

when market-adjusted and 21.1% when peer-adjusted. These results are further supported by the findings of 

Holthausen & Larcker (1996) who use a sample of 90 PE-backed IPOs during the period 1976-1988 and find 

the three-year market-adjusted BHAR to be 18.0% but not statistically significant. 

More recently, Cao & Lerner (2009) and Levis (2011) have contributed additional findings on the topic of PE-

backed IPOs. Cao & Lerner (2009) use a sample of 496 PE-backed IPOs and 5,706 non-PE-backed IPOs in 

the US during the period 1980-2002. Cao & Lerner (2009) find that PE-backed IPOs exhibit market-adjusted 

three-year BHAR of 16.0%, while non-sponsor-backed IPOs are -19.9%. Hence, not only do they find that PE-

backed IPOs provide higher returns than non-sponsor-backed IPOs, they also outperform the market by 16%.  

Levis (2011) provides further evidence that PE-backed IPOs outperform non-PE-backed IPOs by using a 

sample of 1,595 UK IPOs during the period 1992-2005, whereof 204 are PE-backed. For PE-backed IPOs, 

Levis (2011) finds that the one-, two-, and three-year BHARs are 2.9%, 9.3%, and 13.8%, respectively, but 

only the three-year return is statistically significant at the 0.1 level. For non-PE-backed IPOs, the BHARs for 

the same holding periods are -7.3%, -17.4%, and -20.2%, with the two and three-year returns being statistically 

significant at the 0.01 level. The results provided by Levis (2011) are thus similar to those of Cao & Lerner 

(2009) in the sense that PE-backed IPOs exhibit ARs superior to those of other IPOs. However, as opposed to 

Cao & Lerner (2009), Levis (2011) provides only partial statistically significant evidence that PE-backed IPOs 

outperform the market. Both studies note that PE-backed IPOs are larger, employ more debt, and more 

profitable, and Levis (2011) suggests that the performance differences may therefore be attributed to the 

differences in firm characteristics. 

As outlined above, previous literature has generally found that IPOs underperform compared to the applied 

benchmark. Nonetheless, discrepancies have been found when looking at different markets as outlined by 

Loughran et al. (1994). Similarly, Westerholm (2006) provides different evidence from the Nordics, as IPOs 

in Denmark and Norway exhibit positive and small ARs, while Swedish IPOs exhibit small and negative ARs. 

Furthermore, the more recent findings by Levis (2011) who finds only partially statistically significant 
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underperformance may suggest that the long-run underperformance of IPOs is not necessarily robust across 

time and geography. 

 

2.2 Theoretical Framework for the Long-Run IPO Performance and Hypotheses 
 

2.2.1 IPO Long-Run Underperformance 

Going public constitutes a major decision for the corporation and its current owners. The firm must ensure that 

all internal processes meet the expectations of the public market as well as engage one or more banks 

(underwriters) in advising the firm on how to issue new or existing shares. As private corporations are often 

not well-known to the public market, one of the firm’s and underwriters’ key tasks is to provide potential new 

investors with sufficient information for them to successfully assess the quality of the firm. Such information 

sharing is done through a range of channels including the information memorandum (prospectus), road shows, 

analyst presentations, and investor sit-downs with key potential investors. This information sharing is done to 

mitigate the information asymmetry (Akerlof, 1970) between current owners and potential new investors so 

that the company may be priced efficiently to fully reflect all available information as proposed by Fama 

(1970). However, despite the extensive information sharing, it is rarely the case that all information is disclosed 

adequately, or potential new investors may not be as well-equipped as current owners to make sense of the 

information correctly. In either case, the event of an IPO may be characterized by an information asymmetry 

problem (Akerlof, 1970), as current owners and managers have superior information about the quality of the 

firm compared to potential new investors. Furthermore, a conflict of interest may be present in the event of an 

IPO as current owners and managers, who often are owners through pay schemes such as stock options, wish 

to maximize the proceeds from the offering while potential new investors wish to minimize the price paid for 

ownership.  

In the case that asymmetric information exists between buyers and sellers, Akerlof (1970) uses the car market 

as an example and argues that the buyer cannot distinguish between a good product and a bad product. Thus, 

the buyer anticipates that with probability q, the product is good and with probability (1-q) it is a bad product. 

Taking these probabilities into account, the price of the product is then set so that the expected utility or value 

of buying it is non-negative. Hence, neither good nor bad products are sold at fair value as good products will 

have to be sold at a discount while bad products are traded above fair value. As such, adverse selection will be 

present. Owners of good products will not be willing to sell, as the price they will receive is below fair value. 

This constitutes what Akerlof (1970) calls the “lemon” problem as the market will then be flooded with only 

bad products.  

The “lemon” problem is argued by Leland & Pyle (1977) to also be present in the financial markets. They 

argue that current owners possess inside information about their projects which they cannot be expected to be 
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entirely truthful about. This is due to conflicts of interest in which they may be rewarded financially by 

exaggerating positive qualities. In the same way that Akerlof (1970) argues that car buyers cannot distinguish 

between a good and a bad car, investors cannot distinguish between a good and a bad investment project. 

Investors must therefore, in the same way as in Akerlof’s (1970) example, assign probabilities for good and 

bad projects, resulting in good projects being discounted while bad projects are overpriced. Hence, good 

projects will face a cost of capital which is too high, and the market will on average be dominated by low-

quality projects. It therefore may be the case that a similar problem would be present in the IPO market. Due 

to the information asymmetry between current owners and new investors, the firm may be valued above its 

fair value and hence, underperformance is to be expected in the long-run. 

Another suggested explanation for IPO underperformance relating to the information asymmetry between 

current owners and potential new investors is concerned with the timing of the offering. Loughran & Ritter 

(1995) and Loughran et al. (1994) show that equity offerings are timed by managers who take advantage of 

“windows of opportunity” in which equity price levels are high. The theory builds on the assumption that 

current owners want to conduct the IPO when potential new investors are over-optimistic about the equity 

markets in general and therefore perceive the firm to be highly valuable. An additional dimension to this is 

highlighted by Lowry & Schwert (2002) who find IPO volume and underpricing is highly autocorrelated. They 

suggest that private companies gain valuable information from the process of other companies recently taken 

public. In the case where equity prices are high and IPO firms exhibit large underpricing, Lowry & Schwert 

(2002) argue that private companies use this information to reassess their own ability to conduct an IPO and 

the following period will therefore be characterized by a higher number of IPOs. Similar theories have been 

presented by Shleifer & Vishney (2003) who find that M&A activity is driven by stock market valuations. 

They argue that financial markets may be inefficient from time to time and that rational managers can take 

advantage of this by conducting share financed acquisitions, with associated long-run underperformance 

following this. Hence, a vast number of theories suggest that due to the information asymmetry and the conflict 

of interests between current owners and potential new investors, the issuing firm will take advantage of market 

misevaluations. Once new investors realize this, the market prices will correct which may explain the IPO 

underperformance. 

A complementary theory for IPO underperformance regarding the timing of the offering is presented by 

Schultz (2003). As discussed in the previous section, Schultz (2003) also argues that the underperformance 

may be due to more firms issuing equity when equity prices are at a relatively high level. He finds that offerings 

that occur in high-activity periods exhibit poorer performance than in low-activity offering periods. 

Importantly, however, Schultz (2003) does not believe that the information asymmetry is the cause of this, nor 

that management is able to consciously take advantage of windows of opportunity. Instead, he argues that 

managers use trigger prices to determine when to issue equity rather than issue equity based on superior 
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information about future returns. Hence, Schultz (2003) proposes what he calls the “Pseudo Market Timing” 

hypothesis. The hypothesis follows the argument that the more equity prices rise, the more firms issue equity. 

There may be much equity issuance in one period, but if prices keep rising, the volume will not be defined as 

a high level as the next periods will exhibit even greater volumes. Thus, Schultz (2003) crucially distinguishes 

between the theories presented above which assume that managers are ex-ante able to predict future returns 

and his Pseudo Market Timing hypothesis in which equity prices and offering activity are defined ex-post. 

Jenkinson & Ljungqvist (2001) propose a different explanation for the long-run underperformance of IPOs 

relating to information asymmetry. They argue that current owners and management are incentivized to present 

the company most favorably and hence engage in earnings management or “window dressing.” As there is 

often a scarcity of information available about the issuer, potential new investors rely heavily on the 

information provided in the prospectus (Teoh, Welch & Wong, 1998). As long as the window dressing is 

within the legal boundaries, the company thus has the possibility to present itself in a favorable manner. The 

ways in which the issuer may engage in window dressing includes, but not limited to, postponing costs or 

capital expenditure or to transfer earnings between periods. One would, however, expect that a rational investor 

anticipates this and discounts the issuing company accordingly, resulting in no long-run underperformance. 

Jenkinson & Ljungqvist (2001) hence argue that such discount should lead to a lower IPO valuation or lower 

underpricing, corresponding to the extent of window dressing. 

Several studies, however, find that investors fail to anticipate the window dressing and discount appropriately 

as they find window dressing leading to poorer long-run performance for the issuing firm. Degeorge & 

Zeckhauser (1993) were the first to document that the operating performance of RLBOs deteriorate post-IPO. 

Following this study, Jain & Kini (1994) find that newly listed firms exhibit declines in operating performance 

post-issuance. They propose that this may be due to managers attempting to window dress their financial 

figures prior to being listed or that they time the issue to coincide with periods of peaks in operating 

performance levels, knowing that this cannot be sustained in the future. Teoh et al. (1998) further find that 

companies engaging in earnings management through discretionary current accruals around the time of the 

IPO exhibit poorer long-run stock returns. Similar findings are presented by Chou, Gombola & Liu (2006) 

who document increases in discretionary accruals post-IPO. Although general financial theory assumes that 

investors are rational, these results suggest that investors may be overly optimistic about the prospects of the 

IPO firm. Hence, as selling shareholders want to present the company most favorably, window dressing may 

contribute to explain why companies underperform in the long-run as price corrections take place when 

investors realize the true value of the firm. 

As presented above, investors seem to consistently fail to discount the firm regarding the uncertainty associated 

with information asymmetry between current owners and new investors. As such, the investors behave 

irrationally when they bid up the price of the IPO firm beyond the true value which may be explained by 
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behavioral theories. This literature is still at an early stage, but Ljungqvist, Nanda & Singh (2004) assume that 

some sentiment investors are overly optimistic about the prospects for the issuing firm as they wish to find the 

next Microsoft. Loughran & Ritter (1995) argue that betting on such longshots is highly sensitive to the 

probability of success assigned to the IPO firm. Eventually, however, the true value of the firm is revealed, 

and the price reverts to its fundamental value. Hence, it may be the case that new investors are too optimistic 

about the issuing firms as they wish to find a new high return stock. 

The theories presented above suggesting that newly issued firms should exhibit underperformances in the long-

run are broadly supported by several empirical studies. As discussed in Section 2.1 Ritter (1991) finds that in 

the long-run, IPO firms underperform compared to a set of comparable firms matched by size and industry. 

Similar results have been found by Levis (1993), Loughran & Ritter (1995), and Goergen et al. (2007). Based 

on the theories outlined above as well as the evidence from previous empirical studies concerning the long-

run performance of IPO firms, the following hypothesis is proposed: 

H1: Firms that have recently undertaken an initial public offering exhibit negative long-run abnormal stock 

market returns when compared to a relevant benchmark 

 

2.2.2 Performance of PE-backed IPOs 

Buyout (PE) companies have since the 1980s received much criticism, mostly from the general public and 

politicians, for the way they operate. The criticism is largely focused on PE firms allegedly ruining their 

portfolio companies by employing too much debt which cannot be brought down, laying off many of the 

employees, and selling off assets in bits and pieces. The critics thus argue that wealth is transferred from the 

real economy and the employees to the PE firm, as the PE company pumps up short term value and makes a 

large profit for themselves and their limited partners. Such arguments, however, are often anecdotal in nature 

and Jensen (1986, 1989) argues that PE ownership may in fact be a positive-sum game and beneficial for all 

stakeholders. The following section will explore the effects of PE ownership for the portfolio companies and 

discuss the implications of such ownership for the long-run performance of PE-backed IPOs. 

According to Jensen (1989), the PE firm resembles a traditional public conglomerate but differs in four 

important ways. Firstly, incentives of management and owners are aligned as there is a strong relationship 

between pay and performance with higher pay caps or no caps at all as well as closer ties between bonuses and 

cash flows rather than accounting earnings. Secondly, PE firms are more decentralized with very small 

headquarters and as such rely more heavily on incentives and management ownership rather than headquarter 

monitoring. Thirdly, PE firms employ large amounts of leverage, thereby increasing debt monitoring and 

increasing the management incentives as the same absolute equity financing will result in a relatively higher 

ownership percentage in a more heavily debt-financed company. Fourthly, there are well-defined obligations 
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to debt providers and limited partners as cash must be distributed to debt holders, then to limited partners, and 

as such cash cannot be transferred from one portfolio company to another. 

The key issue with the publicly traded firm according to Jensen (1989), which the PE model addresses, is the 

conflict of interest between owners and management. Jensen (1989) argues that managers of public 

corporations are often risk-averse and have no incentives to distribute excess cash to shareholders. Instead, 

managers are often incentivized to engage in “empire building,” by using excess cash for organizational 

inefficiencies such as investing in projects with negative net present values or wasteful corporate luxuries. 

Such inefficiencies are thus reduced by the PE model as outlined above. Jensen (1986) emphasizes what he 

calls the “control hypothesis” for debt creation to reduce inefficiencies and instead pay out cash. By employing 

large amounts of leverage, the company promises to use excess cash to make debt payments in the future which 

are legally binding as opposed to the weaker promise of dividend payments or stock repurchases. Jensen (1989, 

1986) further argues that the debt control hypothesis is especially important for larger firms that generate large 

cash flows and with few positive net present value projects available. 

In addition to the PE ownership model outlined above, several monitoring and operational improvements may 

be expected to be undertaken during the ownership period. The PE owner will often hold one or more board 

seats and ensure that professional managers and board members are put in place in the portfolio company. The 

PE owner may also engage in operational changes such as reporting or supply chain improvements as well as 

help build and implement strategic initiatives to grow the business through product or market expansion. 

Furthermore, due to the investment strategy of PE firms holding only portfolio companies for a few years, such 

implementations may be assumed to be carried out quickly, and pressure is put on management to deliver 

shareholder value. 

Although PE firms are generally very secretive about their investments and hence data is difficult to come by, 

Bernstein & Sheen (2016) provide some empirical evidence of operational improvements for PE portfolio 

companies within restaurant chains in Florida, USA. They find that store-level operational practices improve 

subsequent to PE ownership as restaurants become cleaner, safer, and better maintained. They further show 

that this is in fact causal to PE ownership, as chain-owned stores as opposed to franchised stores show even 

stronger improvements, and that the improvements are even more apparent when the PE owner has industry 

experience. This suggests that PE ownership improves operational activities in the portfolio company. Such 

improvements contribute to reducing costs and increase customer value, and they should be expected to be 

sustained, at least for some time, when the PE company has exited. 

Contrary to popular criticism that PE companies expropriate short term value at the expense of long-term value 

by laying off large parts of the portfolio company’s workforce, Olsson & Tåg (2015) suggest that PE affiliation 

may increase employment in the portfolio company. Using a sample of Swedish companies from 1990 to 2011, 

they find that for PE-backed companies, workers in routine and offshorable jobs as well as workers affiliated 
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with aggressive labor unions are more likely to lose their jobs. Workers in non-routine and non-offshorable 

jobs are, however, less likely to lose their jobs. Interestingly, Olsson & Tåg (2015) find that for portfolio 

companies that lag behind their peers ex-ante in productivity exhibit no net employment change while portfolio 

companies with ex-ante higher productivity exhibit net employment increases. For low productivity 

companies, PE affiliation increases productivity and profitability while high productivity companies’ 

productivity and profitability remain unchanged. These results suggest that PE companies do not expropriate 

value for short term gains. Rather, they tend to optimize the portfolio companies by reducing inefficiencies 

and invest in value-enhancing activities that may be sustained in the long-run. 

The theories and empirical evidence presented above suggest that PE ownership pre-IPO is associated with 

several sources of value creation when compared to other privately held companies or public companies. 

Although the PE firm largely exits the portfolio company when taken public, Levis (2011) argues that many 

of the structures put in place by the PE firm are expected to sustain in the firm after floatation at least for some 

time. Furthermore, the fact that the PE firm often retains a relatively large stake in the company after taking it 

public and is committed to sell only after lock-up period expirations supports Levis’ (2011) argument that the 

monitoring of management and operational practices are sustained. As such, it should be expected that one of 

two scenarios will be present when the company is taken public. Firstly, in line with financial theory and the 

efficient capital markets, it should be expected that the market anticipates the higher quality of PE-backed 

IPOs and correspondingly assign a higher value, resulting in no abnormal performance. Secondly, the market 

may either under- or over-state the quality of the firm, resulting in either long-run outperformance or 

underperformance, respectively. In line with the latter expectation, Levis (2011) finds that PE-backed IPOs 

exhibit superior long-run performance compared to other IPOs as well as the stock market in general. This 

suggests that the market initially understates the value of the firm and subsequently is taken by surprise by the 

robustness of their operating performance, the involvement of the sponsor, and reduction of debt after flotation. 

Similar results have been found by Bergstrøm, Nilsson & Wahlberg (2006) and Cao & Lerner (2009). Based 

on the theories outlined above as well as the evidence from previous empirical studies concerning the long-

run performance of PE-backed IPOs, the following hypothesis is proposed: 

H2a: Initial public offerings backed by a private equity firm exhibit superior long-run returns compared 

to both other initial public offerings and a relevant benchmark 

Furthermore, the ownership stakes that the PE firm hold in the portfolio companies differ. One could argue 

that when holding 100% of the portfolio firm compared to 50%, the PE firm would be more incentivized to 

create value to maximize the return on the investment. However, in case of investment size differences across 

the portfolio companies, the 50% ownership stake may carry an absolute equal or higher value than the 100% 

ownership stake. It may therefore be the case, that the incentive of the PE firm is given by the value of the 

investment rather than the percentage ownership stake. Cao & Lerner (2009) provide results on this, as they 
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report a negative coefficient for PE-ownership stake pre-IPO, which is both economically and statistically 

insignificant. Considering this, the following hypothesis is proposed: 

H2b: Private equity-backed initial public offering long-run performance is not associated with the 

ownership stake pre-IPO 

As mentioned above, Levis (2011) argues that many of the structures put in place by the PE firm are expected 

to sustain in the firm after floatation at least for some time. It could therefore be argued that for firms in which 

the PE firm retains a larger ownership stake, these structures are relatively better sustained. Levis (2011) 

provides evidence to this, as the post-IPO PE-ownership stake is positively associated with long-run 

performance. Considering this, the following hypothesis is proposed: 

H2c: Private equity-backed initial public offering long-run performance is positively associated with the 

ownership stake post-IPO 

 

2.2.3 Underwriter Reputation 

This section will discuss the potential relevance of underwriter reputation in relation to the long-run 

performance of IPOs. Firms that seek to issue equity often use an intermediary (an underwriter) between the 

issuing firm and the new investors. An underwriter is often an investment bank that assists the firm during the 

preparation and execution of the equity issue. This implies marketing the equity issue during the book-building 

process, help determining an offer price, and preparation of the prospectus. The underwriter can also be 

financially invested in the IPO, depending on the underwriter commitment. Underwriter commitment is 

generally separated into three categories; i) firm commitment, ii) best effort, and iii) all-or-none. In firm 

commitment, the underwriter purchases all the issued equity from the issuing company and therefore has full 

exposure if any shares remain unsold. The most common underwriter commitment is best-effort, where the 

underwriter commits to sell all the shares at an agreed price. However, the underwriter can return any shares 

that have not been sold in the offering and is therefore not exposed in the same manner. A less common 

approach is all-or-none where all shares need to be sold, otherwise the issue will not take place. 

It is possible for the firm to issue equity on its own without an intermediary. However, most firms choose to 

engage with one or more underwriters in advising on the issue due to their vast investor network, specialty 

knowledge, and experience within marketing and selling of the shares. The issuing firm arguably wants to 

maximize the value of the offering or gain access to key investors and therefore seeks to choose underwriters 

that are most capable of this. Underwriters, on the other hand, also have an incentive to market certain 

companies to retain or strengthen their reputation. If underwriters would market both low- and high-quality 

firms, potential investors would have a hard time separating good from bad investments by looking at the 

underwriter (Carter & Manaster, 1990). Furthermore, the poor performance of previously listed companies 
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would raise concerns from potential new issuers regarding the underwriters’ ability to successfully undertake 

an IPO. Thus, it should be expected that high-value firms would prefer prestigious underwriters as they are 

more capable of capturing the true high value of the firm (Carter & Manaster, 1990). 

Carter & Manaster (1990) argue that to maintain a high reputation, investment banks screen companies and 

select the firms associated with less risk by using information not available to the public. Their model builds 

on the certification hypothesis developed by Booth & Smith (1986), which states that underwriters can be used 

to certify that the price of the issue corresponds with information not available to the public. According to 

Carter & Manaster (1990), only low-risk firms will have an incentive to choose high reputation underwriters, 

as high reputation underwriters charge a substantially higher fee than low reputation underwriters. Low-risk 

firms implicitly signal their risk profile by choosing prestigious underwriters, and while hiring high reputation 

underwriters is costlier, this is offset by the value achieved through the signaling such as a reduction in 

underpricing (Carter & Manaster, 1990). In contrast, if high-risk firms choose high-quality underwriters, the 

investment banker will likely increase the underpricing to ensure reasonable demand for the shares, thereby 

minimizing their own risk (Carter & Manaster, 1990). High-reputation underwriters therefore act as a 

certification of the company, since they screen and do thorough due diligence to have full information about 

the quality and risk of the firm. To maintain this high reputation, underwriters are incentivized to perform such 

thorough due diligence to ensure that the firms they underwrite are of high-quality and will most likely perform 

well during the first days of trading and subsequent periods. This is because underwriters’ reputation is based 

on their track record which has important implications for their future potential to underwrite IPOs as suggested 

by Chemmanur & Fulghieri (1994). Carter & Manaster (1990) also argue that underwriters participate in other 

business areas as well, and that the IPO reputation may have several spill-over effects on these. Carter & 

Manaster (1990) perform empirical testing of their model and find that the risk, measured by the standard 

deviation in the two weeks after the event, is higher for IPOs issued by non-prestigious underwriters compared 

to prestigious. Their findings therefore confirm their hypothesis that low-risk firms are underwritten by high-

reputation underwriters.  

Chang, Chung & Lin (2010) suggest that an indirect relationship may exist between underwriter reputation 

and long-run stock performance that takes ground in the certification hypothesis provided by Booth & Smith 

(1986). They argue that underwriters will protect their reputation by conducting thorough due diligence and 

certify the financial information of the issuing company, reducing the risk of earnings manipulation up to the 

IPO. Earnings manipulation is in turn expected to have a negative effect on long-run stock performance as the 

inflated accounting numbers eventually will be revealed in subsequent financial reports. High reputational 

underwriters are thus associated with less risk of earnings manipulation and therefore superior long-run stock 

performance compared to low reputational underwriters, as found by Chang et al. (2010). More specifically, 

they find a significant negative relationship between earnings management and long-run stock performance, 
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however only for less prestigious underwriters, suggesting a negative indirect relationship between long-run 

stock performance and underwriter reputation. 

A different perspective from the certification hypothesis is provided by Dong, Michel & Pandas (2011). They 

argue that the marketing effort provided by the underwriters during the book-building process and afterwards 

may impact the long-run share price. They draw on previous research from Merton (1987) and Booth & Chua 

(1996) who find that an increase in investor awareness and investor base results in increased liquidity, risk 

sharing, and market price. As marketing efforts often seek to increase investor awareness and the investor base, 

this would result in a higher market price for the IPO eliminating some of the potential negative impacts on 

long-run returns. Dong et al. (2011) however also argue that the marketing efforts indirectly may inflate prices 

through demand long after the IPO, and that the return therefore is dependent on the “relative strength of the 

effect (marketing) on the starting versus the ending prices.” (Dong et al., 2011, p. 223). Heavy marketing 

efforts could therefore lead to inflated prices which in turn causes long-run underperformance as the stock will 

decrease towards the fair valuation. 

The theories and literature explicitly related to long-term performance and underwriter reputation is limited. 

Several researchers argue that the limited interest is because the long-run performance of IPO firms is more 

related to the value of the firm and not the specific underwriter who participated in the IPO process (Lee, 

2017). Michaely & Shaw (1994) in contrast find a positive relationship between underwriter reputation and 

long-run performance. Their hypothesis builds on the theoretical model proposed by Carter & Manaster (1990). 

Michaely & Shaw (1994) find that there is a significant difference in the long-run performance of IPOs 

undertaken by prestigious and less-prestigious underwriters and that IPOs issued by high-reputational 

underwriters have less underperformance. 

Carter, Dark & Singh (1998) argue that it is reasonable to expect IPOs underwritten by high-prestige 

underwriters to have less negative long-run performance compared to IPOs undertaken by low-prestige 

underwriters. This argument is built on intuition and does not take a starting point in any previous theories as 

no theory has been accepted at the time even though some evidence has been found, e.g. Michaely & Shaw 

(1994). The superior performance is argued by Carter et al. (1998) to be partly possible because high-prestige 

underwriters seek to market high-quality firms to maintain a “successful” track record of IPOs – in line with 

Chemmanur & Fulghieri (1994). High-quality firms are then assumed to perform better than low-quality firms 

in the longer run. The underwriters’ ability to screen and conduct thorough due diligence is therefore vital 

components in identifying high-quality firms. The empirical findings of Carter et al. (1998) show that long-

run underperformance is less negative for IPOs underwritten by prestigious underwriters. More specifically, 

their findings indicate that a 132$ investment in an IPO underwritten by a less prestigious underwriter would 

yield the same return as a 100$ investment in an IPO underwritten by a prestigious underwriter. 
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A more recent paper by Chua (2013) suggests that high-reputational underwriters are more concerned with the 

ability to underwrite IPOs in the future compared to low-reputational underwriters. High prestige underwriters 

advise a higher number of IPOs and with greater proceeds. Chua (2013) then argues that high-reputational 

underwriters have more to risk and therefore seek to maximize the value of future business rather than short 

term profits. This, in turn, means that the underwriters will give a fair valuation that will secure a strong long-

run performance. In contrast, low reputational underwriters are argued to focus more on short term profit and 

fees as the future business prospects are more uncertain. Low reputational underwriters therefore seek to 

maximize the value of the offering by overvaluing the firm, which in turn will result in a poor long-run stock 

performance as the stock price will converge towards the true value of the firm (Chua, 2013). 

The empirical evidence and theories presented in the discussion above suggests that there may be a positive 

relationship between underwriter reputation and long-run performance. However, Cao & Lerner (2009) find 

that for RLBOs, underwriter reputation has a negative impact on long-run returns in their multivariate 

regressions. Underwriter reputation is not their primary focus, and no further analysis is conducted on the 

variable. Doukas & Gonenc (2003) furthermore find no support for a relationship between underwriter 

reputation and long-run performance. Brau, Shi & Li (2007) provide similar findings of underwriter reputation 

being insignificant. They argue that the reason that previous studies have found a relationship is that the 

benchmark portfolios applied when calculating ARs are biased towards long-run performance. In addition, 

Logue, Rogalski, Seward & Foster-Johnson’s (2002) results suggest that the relationship between underwriter 

reputation and returns becomes weaker with time, and that economic factors and management decisions 

become more likely to determine performance. Despite this, most of the empirical evidence for long-run 

performance suggest a positive relationship between long-run performance and underwriter reputation. The 

following hypothesis is therefore proposed:  

H3: There is a positive relationship between underwriter reputation and long-run abnormal returns of initial 

public offerings 

 

2.2.4 Free Float at IPO 

When a company wants to go public, it must determine how many shares to offer relative to the total number 

of shares outstanding. The number of shares offered in an IPO is often referred to as the company’s initial free 

float. Existing shareholders and the company’s management are usually subject to lock-up agreements of 180 

days or 360 days, in which they agree not to sell their shares. Hence, these shares are not considered to be 

included in the free float, as the shares cannot be traded. According to Westerholm (2006), the main markets 

considered in this study have a requirement of at least 25% free float, while the requirements for non-main 

market IPOs are less stringent. Aside from this requirement, each company is free to choose its free float based 
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on a number of considerations. This section will present and discuss the potential considerations in relation to 

the free float decisions and any potential impact this may have on the long-run performance of the listing firm. 

Ofek & Richardson (2000) provide evidence that equities are characterized by a long-run downward sloping 

demand curve. Greenwood (2006) further builds upon this and argues that firms may intentionally constrain 

supply in connection with an IPO, i.e. float only a small part of the shares, and thereby achieve an initial high 

valuation to the benefit of existing shareholders. Greenwood (2006) further suggests that low-float shares are 

subject to short-sale constraints as it may be difficult for the short seller to borrow a share to short. Under such 

conditions, the bearish investors cannot participate in the market price setting, and there will therefore be 

limited downward price pressure. Instead, the price will be set by the optimistic bullish investors and the price 

may therefore be above the fair market value. It may also be argued that given the relatively small supply of a 

low-float stock, the share price is characterized by a higher spread and more volatility. The reasoning for this 

is that as there are only a few shares freely traded, the share is not as liquid as one with a higher float and 

hence, an order to buy or sell shares will shift the price more heavily. This would clearly be advantageous to 

owners if the company releases positive information, while the opposite holds true in the case of negative 

information.  

Ofek & Richardson (2000) provide further evidence that following lock-up expirations, pre-IPO shareholders’ 

sell downs are associated with a drop in the share price which is sustained in the long-run. This is consistent 

with the downward sloping demand curve as previously mentioned as the supply increases, and the price 

therefore must also decrease. This paper does not investigate additional shares being floated after the IPO, 

however, it would seem reasonable to expect that a low float IPO would be more likely to float additional 

shares after the listing than a high float IPO. This is highlighted by the fact that most IPOs float a smaller share 

of the equity than what the float is for established listed firms. Ofek & Richardson (2000) also provide evidence 

that the drop in the share price following additional shares being floated is even stronger for equities with 

higher volatility. Given that low float IPOs are expected to have higher volatility, the new supply of shares for 

these firms should therefore be expected to be associated with a stronger price drop. Hence, it may be argued 

that low float IPOs are more likely to offer additional shares after trading and that the new supply is associated 

with greater price drops. This in turn would imply that low float IPOs should exhibit poorer long-run 

performance. 

Another implication of the illiquidity associated with a low float is that institutional investors prefer to invest 

in companies that have a higher float as this enables them to acquire or sell shares without heavily impacting 

the share price. Evidence of this is provided by Rocholl (2009) who finds that institutional investor allocations 

in IPOs increase with free float. The listing firm may therefore choose to float a higher percentage of the shares 

to gain more institutional investors as owners. Institutional investors undertake investments professionally, 

and it may therefore be argued that these investors are better-informed and are more active owners which may 
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reduce agency problems. The positive effects of institutional ownership are shown by Field (1995) who finds 

that IPOs with greater institutional holdings perform better in the long-run. These findings in combination 

could therefore suggest that IPOs with higher float earn greater long-run returns. 

No previous studies have been identified that investigate the relationship between IPO free float and the long-

run performance. This study therefore aims to provide new insights into the implications of the decision for 

the level of the free float at the time of the IPO. Given the discussion above, however, it would be reasonable 

to assume that IPOs with a higher free float would exhibit better long-run performance due to the lower price 

sensitivity in relation to additional supply of shares and the higher share of institutional investors. The 

following hypothesis is therefore proposed: 

H4: Higher free float is associated with greater long-run abnormal performance for initial public offerings 

 

2.2.5 New vs. Existing Shares Offered 

An IPO is often used as either an exit route for current investors or to raise capital for the issuing company. 

When the company seeks to raise capital, it issues new shares that are then offered in the IPO. The proceeds 

from the issuance are transferred to the company, which it most often uses for investing activities or to reduce 

debt. Issuance of existing shares, on the other hand, are shares sold by existing owners who seek to exit in 

connection with the IPO. The proceeds from selling existing shares therefore flow to the selling owners and 

not the company itself and hence, no capital is raised for the company. Firms are not restricted to choose one 

over the other and can therefore choose to issue both new and existing shares in an IPO (Kim & Weisbach, 

2005). Because the proceeds from offering new shares flow to the company, the capital can be invested in 

positive NPV projects which will increase the value of the firm. In contrast, when offering existing shares, the 

selling shareholders may anticipate that the company has limited growth potential and hence, they exit while 

the stock is potentially overvalued (Kim & Weisbach, 2005). One could therefore expect that the long-run 

share price performance of firms issuing new shares will be superior to that of firms issuing existing shares. 

The following section will thus outline and discuss the potential implications of each offering type. 

Kim & Weisbach (2005) find empirical evidence that the operational performance and investing activities for 

issuers of new shares are higher than for issuers of existing shares in the subsequent periods. This may suggest 

that issuers of new shares are motivated to raise capital for investments in positive NPV projects, whereas 

existing share offerings may have other motivations. Increasing investment activities and improvements of 

operational performance are expected to be regarded as value creating by investors and this in turn should have 

a positive effect on the share price. Hence, given the findings by Kim & Weisbach (2005) it could be argued 

that issuance of new shares is associated with better long-run performance. 
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Clarke, Dunbar & Kahle (2004) develop a hypothesis regarding the sale of existing shares in relation to 

“windows of opportunity”. The authors argue that informed insiders will attempt to profit by selling overvalued 

equity through secondary offerings. If the insiders are able to time their selling correctly, then the long-run AR 

should be negative after the sale. The specific window of opportunity arises because investors are too focused 

on past operating performance and believe that the performance will continue in the future, which is in line 

with Loughran & Ritter’s (1997) “anchoring” theory describing how investors create beliefs about future 

performance by extrapolating on past performance (Clarke et al., 2004). Insiders may have information about 

the operating performance not sustaining in the future and therefore sell equity while the stock price level 

remains relatively high. When outside investors find that the historical operational performance does not 

continue, the share price reverts towards its fair value. Clarke et al. (2004) focus on seasoned equity offerings 

(SEOs) and not IPOs, though the same concepts may apply for IPOs. Their findings support the windows of 

opportunity theory as the post-issue AR of firms where shares are sold by insiders are negative and significant. 

Insiders are defined as individuals such as the CEO and directors, who most likely have insider information. 

Non-insiders include investment fund trusts, founding families etc. (Clarke et al., 2004). They, however, find 

no significant relation between abnormal share price returns and sale of existing shares when considering both 

insiders and non-insiders. This suggests that the type of offering does not affect the subsequent share 

performance, but that information asymmetry between insiders and the remaining investors may explain post-

SEO underperformance (Clarke et al., 2004). Given the findings by Clarke et al. (2004), it should not be 

expected that there is a relationship between the type of shares offered and the long-run performance of IPOs. 

Brau, Shi & Li (2007) build upon Clarke et al. (2004) and develop two hypotheses about how existing shares 

sold in IPOs are associated with poor long-run performance. Both hypotheses are based on asymmetric 

information between the selling shareholders and the IPO investors. The selling shareholders may have 

information that is not available to the public. The shareholders may therefore sell overpriced shares to 

maximize their wealth. The difference in the two hypotheses is that the first is concerned only whether new or 

existing shares are offered, whereas the second hypothesis also takes into account whether the seller is an 

insider or not. The authors find no support for their first hypothesis about the relationship between the type of 

shares offered and the long-run performance. However, when adding an insider status, they find that the sale 

of existing shares is associated with poor long-run performance and is statistically significant. Brau et al. 

(2007) provide possible explanations to why the offering type only is relevant if insiders with information are 

selling. They suggest that sellers of existing shares in general may be motivated by diversification or liquidity 

needs and that they are not trying to sell overvalued equity, whereas this seems to be the case for management 

and directors. Furthermore, selling shareholders may be subject to lock-up periods or other selling restrictions, 

which affect their behavior in the IPO issue. 
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It is evident from previous studies that the distinction between insider and non-insider in relation to secondary 

sales are significant and important. An additional study performed by Carter et al. (1998) use the percentage 

of existing shares of total shares offers as an explanatory variable and find that there is a significant positive 

relationship between the variable and three-year long-run returns. However, the economic significance is very 

small. Therefore, the sale of existing shares is not expected to be related to poor long-run performance. Based 

on the empirical evidence and theoretical arguments, the following hypothesis is therefore proposed: 

H5: There is no relationship between the amount of either new and existing shares offered and the long-run 

performance of initial public offerings 

 

2.2.6 Offer Price  

This section will present and discuss some of the theories related to the IPO offer price. The offer price in an 

IPO is the price that new investors have subscribed to purchase the shares at. When underwriters are involved 

in the IPO, the lead underwriter generally decides and has the final saying in the offer price setting. As briefly 

discussed in Section 2.2.3, underwriters are responsible for several parts of the IPO process including 

preparation of the prospectus, marketing through roadshows etc. Underwriters often publish a preliminary 

prospectus that states an offer price range indicating a level for the final offer price. During the roadshow and 

book building process, potential investors reveal information by indicating what price they consider as fair 

value, which underwriters can use in the final offer price setting to maximize the value of the offering. If there 

is high interest from investors during the initial period leading up to the offering, the offer price is expected to 

be adjusted upwards compared to the initial expected offer price, whereas low investor interest often results in 

the offer price being adjusted downwards (Hanley, 1993). Determining the final offer price is therefore a vital 

component for a successful IPO. Even though underwriters may have information revealed by investors during 

the marketing process, a lot of uncertainty remains to how the public market will value the firm. The issuing 

firm can risk not realizing its full potential by only raising part of the potential capital available if the final 

offer price is too low. This is not only damaging for the issuing company, but also for the reputation of the 

underwriter which is an important aspect for them concerning future business (Ibbotson, Sindelar & Ritter, 

1988). Both the underwriter and the issuing firm are therefore incentivized to determine the best possible price 

and maximize the value of the offering. 

Hanley (1993) finds that the final offer price in relation to the price range revealed in the preliminary prospectus 

can be used as an indicator of underpricing on the first trading day. The greater the positive revision, the more 

likely is underpricing to be present on the first-day of trading. This in turn means that the underwriters only 

partially adjust the price with respect to the fair value, as the underpricing otherwise would have vanished. 

This phenomenon, “partial adjustment phenomenon”, was first observed by Ibbotson et al. (1988) who found 

that underwriters only partially adjust the offer price upwards in relation to the offer range if they found a 
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strong demand for the security, and this in turn gives a high probability of high positive initial return. In relation 

to long-run performance, it can be argued that the more underpricing is present, weaker long-run performance 

may be expected as the pricing level for the stock starts at a high level. Therefore, the higher the revision in 

offer price, the weaker the long-run performance. This is consistent with Hanley (1993) who finds that the 

long-run performance of stocks is negatively related to the revision in offer price, however, the findings are 

not statistically significant. 

A possible explanation for the partial adjustment phenomenon is provided by Loughran & Ritter (2002) called 

“leaning against the wind” hypothesis. They argue that investors tend to overreact, which implies that if the 

price is adjusted upwards, the market will drive the price up too high compared to its long-run value. 

Underwriters are aware of this problem and therefore only adjust the price partially to minimize the amount of 

long-run underperformance. The hypothesis therefore proposes that there should be a negative relationship 

between an upward revision in the offer price and the long-run performance. Loughran & Ritter (2002) test the 

hypothesis and find that an upward revision in offer price shows no relation with long-run performance. 

However, their empirical findings are based on descriptive statistics, and they do not perform any statistical 

analysis on the hypothesis, and the interpretation of their findings is therefore limited. Furthermore, Hanselaar 

(2017) also tests if there exists a relationship between upward price revision and long-run performance. 

Hanselaar (2017) finds that there is a negative significant relationship between upward price revision and stock 

performance. More specifically, Hanselaar (2017) finds that a 1% revision in price results in a 2.8% decrease 

in stock performance after three years. An additional study performed by Brau et al. (2007) include offer price 

revision as an explanatory variable in their multivariate regressions and find that there is a significant negative 

relationship between the variable and one-, two-, and three-year returns. In addition, Logue et al. (2002) find 

that in the short-run, positive revision is related to outperformance. However, for returns extending beyond 

one year, IPOs whose final offer price is revised above the filing range underperform those which are revised 

below the filing range. This indicates that investors are overoptimistic and that this may extend beyond the 

initial days after the IPO. 

A similar argument is provided by Adams, Thornton & Baker (2009) who argue that IPOs are priced either 

too high or low in the initial aftermarket compared to the fair value which is caused by either over-optimism 

or over-pessimism towards the prospects of the issuing firm. Investors are affected by the hype and marketing 

around an IPO which creates a bias towards the firm’s prospects, increasing the demand and the price of the 

stock. This will create a too high of a starting point for the share price and the share price in the long-term will 

reflect the intrinsic value of the firm (Adams et al., 2009). Investors are therefore likely to obtain a poor long-

run return if the stock is priced over-optimistically in the IPO, indicated by a positive revision in the offer 

price. Surprisingly, even though Adams et al. (2009) provide this argument for long-run performance in their 
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paper, they do not test this empirically as they are focused on the effect of revision of offer price on 

underpricing. 

It is evident from the discussion above that there is limited literature concerning the importance of offer price 

in relation to long-run performance. It should, however, be expected that there is a relationship between the 

final offer price relative to the initial offer range and the long-term performance. If the issue is experiencing 

high demand from investors, the final offer price is likely to be in the high range of the offer price. The theories 

presented suggest that investors will overreact, creating an inflated valuation of the firm. This overreaction is 

possibly driven by hype or over-optimism related to the IPO and its prospects. The initial starting point will 

therefore be high which in turn minimizes the potential for long-term performance creating long-term 

underperformance for the security. Based on the above discussion, the following hypothesis is therefore 

proposed: 

H6: Initial public offerings priced in the high end of the indicative price range will experience stronger long-

run underperformance 

 

2.2.7 First-Day Returns 

First-day returns of IPOs are often referred to as “underpricing” due to a large amount of literature on the topic 

providing strong evidence that IPO firms on average are “underpriced” as they exhibit large, positive ARs on 

the first-day of trading (Ljungqvist, 2007). The underpricing implies that the market value of the shares is 

above the offer price and hence, the issuing firms do not seem to maximize the value of the proceeds from the 

IPO. The consistency of underpricing in IPOs found in empirical studies has inspired an extensive amount of 

theoretical literature which tries to rationalize why issuing firms leave such a large amount of value on the 

table for new investors. The theoretical explanations for underpricing can generally be grouped into four 

categories including asymmetric information, institutional reasons, control considerations, and behavioral 

approaches. The following section will shortly describe these explanations and further dive into the asymmetric 

information and behavioral arguments which have important implications for the focus of this paper. 

The institutional reasons are concerned with the institutional structures of the marketplace including litigation, 

banks’ price stabilizing activities post-issue, and taxes. Control theories propose that underpricing is used to 

construct a shareholder base that reduces interference by new public investors, thereby allowing existing 

shareholders to retain control of the company. Behavioral theories suggest that either investors may be acting 

irrationally by bidding up the price of the company on the first day of trading above its fair value, or that the 

issuing firm may be subject to behavioral biases and as such fail to put enough pressure on the underwriters. 

Finally, the asymmetric information theories, which assume that one of the parties in the transaction are better-

informed about the firm than the others, are the best established and propose different explanations for 
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underpricing. Rock (1986) argues that better-informed investors participate only in undervalued IPOs, 

resulting in the “winner’s curse” as uninformed investors must be compensated by underpricing for them to 

participate. Benveniste & Spindt (1989) argue that well-informed investors reveal information in the book-

building process and that investors are rewarded through underpricing by truthfully revealing positive 

information. Another explanation is presented by Welch (1989) who argues that the issuer has superior 

information about the firm, and that high-value firms use underpricing as a signal of firm quality. 

When the issuer is better-informed about the value of the firm, Welch (1989) argues that underpricing may be 

used as a signal of true high value. While underpricing poses a cost due to the money left on the table, it is 

proposed that successful signaling may enable the issuing company to return to the market through a SEO later 

and recoup some of the money. At the time of the IPO, new investors may not be able to distinguish between 

high-quality and low-quality firms. As discussed in Section 2.2.1, this could lead to a lemon problem (Akerlof, 

1970). Thus, if high-quality firms are able to signal this higher quality, it is expected that they will do so to 

distinguish themselves from low-quality firms and thereby achieve equity financing at a higher valuation. Low-

quality firms, however, are incentivized to mimic the signaling of the high-quality firms if possible. Post-IPO 

there is a probability that the market recognizes the firms’ true values. Hence, in the case where low-quality 

firms have underpriced to mimic high-quality firms, there is a probability that the market will realize their true 

value before they can recoup some of the money left on the table through a SEO. If the probability of detection 

is large enough, this will discourage low-quality firms from mimicking the underpricing of high-quality firms. 

High-quality firms can therefore incur the cost of underpricing as a signal of firm quality as they recoup this 

in subsequent equity offerings. If high-quality firms underprice more than low-quality firms, it would seem 

reasonable to expect that higher underpricing is associated with better long-run performance of IPOs. 

The behavioral explanations for underpricing may provide further perspective to the hypothesis of whether 

underpricing affects the long-run performance of IPOs. The theory assumes that investors may behave 

irrationally by holding too optimistic beliefs about the prospects for the IPO firm (Ljungqvist et al., 2004). 

Regardless of whether the offer price is below or above the true value of the firm, sentiment investors may bid 

up the price of the firm on the first day of trading, resulting in large underpricing. Hence, such underpricing is 

not to be considered as misevaluation of the firm by the underwriters but rather a result of irrational investors. 

Sentiment investors would therefore drive the price above the true value of the firm on the first day of trading. 

When the true value is revealed, the price reverts downward, and it should therefore be expected that high 

underpricing leads to poor long-run IPO performance. 

Due to the high costs of underpricing, it may be argued that the firm could use other signals of firm quality. 

Such signals could include reputable underwriters as discussed in Section 2.2.3, auditors (Titman and Trueman, 

1986), or the quality of the board of directors. If underpricing is not used as a signal of firm quality or if this 

signal is not successful, underpricing may be due to investor sentiment, resulting in a negative relation between 
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underpricing and long-run performance. Ritter (1991) provides evidence to this as he does not find the offering 

price to be too low but rather the first close price to be too high due to underpricing, which he finds is associated 

with long-run underperformance. The underpricing may therefore be explained by overly optimistic investors 

bidding up the price on the first day of trading. Based on the theoretical discussion above, the following 

hypothesis is therefore proposed: 

H7: Underpricing is negatively associated with the long-run performance of initial public offerings 

 

2.3 Overview of Hypotheses 

This section will briefly give a summary of the hypotheses described in the previous sections. The first 

hypothesis described in Section 2.2.1 is related to IPO performance in general in the Nordics. Different 

concepts such as information asymmetry and pseudo market timing related to underperformance are introduced 

as well as previous empirical studies that suggest that IPOs may exhibit long-run underperformance. This paper 

therefore expects the IPOs issued in the Nordics to experience long-run underperformance as well:  

H1: Firms that have recently undertaken an initial public offering exhibit negative long-run abnormal stock 

market returns when compared to a relevant benchmark 

Section 2.2.2 argues that PE ownership is associated with value creation when compared to other private or 

public firms. This value creation is expected to sustain in the subsequent periods after PE firms exit through 

IPOs, though there are indications of the financial market initially understating the value of PE-backed firms. 

These firms may later surprise investors with solid operational performance, resulting in superior long-run 

performance compared to other firms. This has resulted in the following hypothesis: 

H2a: Initial public offerings backed by a private equity firm exhibit superior long-run returns compared 

to both other initial public offerings and a relevant benchmark 

Furthermore, in relation to the ownership stakes held by PE firms pre- and post-IPO, the two following 

hypotheses are proposed: 

H2b: Private equity-backed initial public offering long-run performance is not associated with the 

ownership stake pre-IPO 

H2c: Private equity-backed initial public offering long-run performance is positively associated with the 

ownership stake post-IPO 

As presented in Section 2.2.3, some studies suggest that underwriter reputation is related to long-run 

performance. One argument is that high reputation underwriters ensure to only underwrite high-quality firms 

to maintain a high-reputational capital as this is the basis of their future business. Furthermore, several studies 
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have found significant positive relationships between underwriter reputation and long-run performance. The 

following hypothesis has therefore been developed: 

H3: There is a positive relationship between underwriter reputation and long-run abnormal returns of initial 

public offerings 

Section 2.2.4 introduces concepts related to the initial free float. The arguments presented suggest IPOs with 

a low float would exhibit worse long-run performance because of a higher price sensitivity, higher likelihood 

of subsequent additional float issues, and lower share of institutional investors: 

H4: Higher free float is associated with greater long-run abnormal performance for initial public offerings 

Based on the empirical evidence and theories discussed in Section 2.2.5, the amount of new shares in relation 

to the total offering is expected not to have any relationship with the long-run performance. Several arguments 

suggest that new shares issued should have superior performance as the firms are able to invest in NPV positive 

projects and that sale of existing shares indicate insiders knowingly sell overvalued shares. However, no 

empirical results support these findings, which has resulted in the following: 

 H5: There is no relationship between the amount of either new and existing shares offered and the long-run 

performance of initial public offerings 

The revision in offer price in relation to the initial filing range and its expected effect on the long-run 

performance is discussed in Section 2.2.6. The arguments provided in the section suggest that investors may 

be too over-optimistic about the IPO creating a bias towards the firms’ prospects and a high demand. In the 

long-run, however, the share price is expected to converge against the true value of the firm which creates 

underperformance if the initial pricing level is too high. It is therefore expected that:  

H6: Initial public offerings priced in the high end of the indicative price range will experience stronger long-

run underperformance 

Evidence presented in Section 2.2.7 suggests that high initial returns are associated with long-run 

underperformance. This may be caused by over-optimistic investors inflating the price on the first day of 

trading, which in turn limits the potential of positive long-run performance. This has resulted in the following 

hypothesis:  

H7: Underpricing is negatively correlated with the long-run performance of initial public offerings 

 

 

 



 

 

30 

 

The following table provides an overview of the hypotheses:  

Table I. Overview of Hypotheses 

Hypothesis Section Expected findings 

1: Long-run underperformance 2.2.1 Negative long-run performance 

2a: PE- and non-PE backed 2.2.2 Superior long-run performance 

2b: PE pre-IPO ownership stake 2.2.2 No impact on long-run performance 

2c: PE post-IPO ownership stake 2.2.2 Positive impact on long-run performance 

3: Underwriter reputation 2.2.3 Positive impact on long-run performance 

4: Float 2.2.4 Positive impact on long-run performance 

5: Secondary and primary shares 2.2.5 No impact on long-run performance 

6: Offer price revision 2.2.6 Negative impact on long-run performance 

7: First-day return 2.2.7 Negative impact on long-run performance 
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Chapter 3 

 

Methodology 

This chapter will cover the methodology applied in this paper. The first section covers the overall design of 

this study. In Section 3.2, an introduction to ARs is presented, covering the different return metrics used in 

event studies and how they will be applied in this paper. Section 3.3 describes what benchmarks that can be 

applied when measuring ARs and furthermore, an introduction to the peer group benchmark approach applied 

in this paper will be given. Each of the return metrics introduced has their merits which are discussed in detail 

in Section 3.4. Multivariate regressions and statistical tests which are applied to test the hypotheses are 

introduced in Section 3.5. Section 3.6 covers how this paper handles potential outliers. 

 

3.1 Research Design 

The research design of this paper follows a deductive approach with quantitative data. The deductive study 

follows a top-down approach by firstly understanding the existing theories proposed in the academic literature 

(Chalmers, 2013). Based on the existing theories, hypotheses to be tested and a structured research design are 

developed. Following this, the hypotheses are then confirmed or rejected by drawing on inferences from the 

empirical testing performed on relevant data, and the existing theories are in turn also validated or questioned. 

Chalmers (2013) further note as the deductive approach follows logical reasoning, and any inferences drawn 

rely on the premises of the existing theories being true. Hence, if the premises of the existing literature are 

true, the deductive approach implies that any derivations hereof are also true (Chalmers, 2013). 

This paper applies the deductive approach in the manner proposed by Chalmers (2013). Relevant literature 

relating to IPO long-run abnormal performance is identified. By understanding what the previous literature has 

covered, and not covered, several areas of interest have been identified. This led to the development of several 

hypotheses as described in Section 2.2. To test the hypotheses, relevant methodology and statistical tests will 

be applied, which is covered in the following sections. In addition to the conventional methodology, this study 

applies a peer group benchmark approach that has previously been proposed by several researches, but 

surprisingly not applied before. The appropriate empirical data is then gathered in relation to the hypotheses 

and the methodology. The data is then tested in relation to the hypotheses developed, and any conclusions will 

be drawn to either confirm or reject the hypotheses and existing theory. 
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3.1.1 Event Studies 

According to Peterson (1989), event studies seek to understand if, in relation to some event, ARs are present. 

The abnormal return is defined as the observed return less a given benchmark which can be any return-

generating model (Peterson, 1989). More specifically, event studies seek to understand how the financial 

market will respond to some event by observing the security prices around or following the event (Peterson, 

1989).  This paper focuses on the AR in relation to the event of an IPO for a sample of Nordic firms. This 

paper uses the closing share price of the issuing firm on the first day of trading and in the following periods to 

measure the returns. 

Event studies are typically divided into three different time periods; pre-event, event, and post-event period. 

The pre-event period can be used to calculate an expected return, which is then used to calculate the AR after 

the event (Peterson, 1989). The event period is the period when the event takes place, e.g. when the firms go 

public. The post-event period is concerned with how returns behave after the event has occurred and if ARs 

are present. In line with previous literature such as Ritter (1991), the ARs calculated in this study are based on 

the closing price on the first day of trading and the daily closing prices in the subsequent periods; one year, 

two years, and three years. It is often noted that the normal (benchmark) return should be estimated in the pre-

event period so the expected return is not contaminated by the event. However, since this paper implements 

the market-adjusted returns model, the benchmark return is estimated in the post-event period. It is doubtful 

that an IPO will affect the return of the benchmark, however, some researches propose this might be the case. 

This will be further covered in Section 3.3. 

 

3.1.1.1 Calendar Time or Event-Time 

In event studies, two different methods may be applied in relation to the time-period, including event- or 

calendar-time. As in previous research such as Ritter (1991), Levis (1993), Loughran et al. (1994), Schultz 

(2003), Goergen et al. (2007), Cao & Lerner (2009), and Levis (2011), this paper will apply the event-time 

method. The event-time approach calculates the ARs across all stocks even though the IPOs occurred on 

different dates, and the IPOs are therefore all weighted equally. This implies that one invests equal amounts in 

each IPO (Schultz, 2003). In contrast, calendar-time weighs the offerings equally across months, which instead 

implies that one invests equal amounts in the offerings for each month (Schultz, 2003).  

The two approaches yield different results. Schultz (2003) finds that the underperformance is less prevailing 

when using the calendar-time approach compared to event-time. This is furthermore supported by Gompers & 

Lerners (2003) who applies both methods and find that IPOs perform as well as the market using calendar-

time. They argue that the difference between the two methods is caused by the different activity levels across 

the sample period. Loughran & Ritter (2000) argue that it is a problem that the calendar-time approach weighs 
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the ARs equally across months since some periods experience greater activity than others. The approach may 

therefore fail to identify ARs if these are mainly present in high-activity periods (Dutta, 2015). As will be 

shown in Section 4.2, several years have much greater activity than others. This in turn means that event-time 

may be more appropriate as it would not weight the timing of the IPOs as argued by Loughran & Ritter (2000). 

Furthermore Loughran & Ritter (2000) propose that “… tests that weight firms equally should have more 

power than tests that weight each time period equally” (Loughran & Ritter, 2000, p. 363). This paper therefore 

applies the method of event-time, which is also the most preferred approach in long-run AR performance 

studies. 

 

3.2 Measuring Long-Run Abnormal Performance 

This section will go through the specific methods applied when calculating the abnormal long-run 

performance. This paper will start by outlining what defines abnormal, and later describe the two return 

metrics, buy-and-hold abnormal return (BHAR) and cumulative abnormal return (CAR), which are both used 

in the literature. 

 

3.2.1 Defining Abnormal Return 

In order to understand the AR of a security, a definition of normal is necessary. The normal return is also often 

referred to as the expected return. The expected return may be measured in several different ways, however, 

in all cases it is the return that should be expected for the sample firm. The AR is thus the difference between 

the return realized and what the return is expected to be. There is in general three different methodologies for 

estimating ARs used in event studies, each with their own advantages and disadvantages (Brown & Warner, 

1980); i) Mean-Adjusted Returns, ii) Market-Adjusted Returns, and iii) Market- and Risk-Adjusted Returns.  

For the Mean-Adjusted Returns a specific return for a security i the expected return is given by: 𝐸(𝑅𝑖) = 𝐾𝑖. 

The difference between the expected return and the observed return is then the AR (Brown & Warner, 1980): 

𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝐾𝑖 (3.1) 

The Market and Risk-Adjusted approach implements the Capital Asset Pricing Model (CAPM). The metric 

specifically assumes that a version of CAPM can calculate the expected return for a given security i (Brown 

& Warner, 1980). The observed return and the expected return are subtracted using the same formula as (3.1). 

The metric applied in this paper is the Market-Adjusted Returns which subtracts the market return 𝑅𝑚 from a 

given security (Brown & Warner, 1980): 

𝐴𝑅𝑖𝑡 = 𝑅𝑖𝑡 − 𝑅𝑚𝑡 (3.2) 
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The ex-post AR is therefore calculated by observing the return of a security and the overall market and 

subtracting the two. The market portfolio return is often estimated using a market index, but this may have 

several implications which are discussed in Section 3.3. However, this methodology is often preferred over the 

prior two. One benefit of using the market-adjusted model is that it does not require any estimation of 

parameters as the market and risk-adjusted model do. Furthermore, the market-adjusted only relies on the post-

event window whereas the two others rely on a pre-event window for estimation (Werner, 2010). 

The total sample AR is then given as the average of the ARs for all sample firms. The average AR for the 

sample is calculated both as a simple average (equally-weighted) and as a weighted average (value-weighted). 

Both methods will be applied in this paper and are discussed in detail in Section 3.4.1. The weights when 

value-weighted are calculated based on the market capitalization (market cap) at the end of the first day of 

trading for each sample firm. The reason for calculating the mean of the return is twofold. First, calculating 

the average over several securities sheds light on whether IPOs on average create a change of wealth. Second, 

it is possible to perform statistical tests on the average regarding the hypothesis and the specific sign of the 

average (Werner, 2010). 

In line with previous literature such as Ritter (1991), when IPOs are delisted before their three-year 

anniversary, their ARs are included in the total sample average as well. More specifically, the CAR of firms 

that are delisted is included up until the next full year. For the BHAR, delisted firms’ ARs are included for the 

entire return period, i.e. up to three years. The reason that the two return measures differ is that the nature of 

the CAR assumes constant rebalancing whereas the BHAR assumes that investors acquire the share and hold 

it for the entire period. 

 

3.2.2 Definition of Cumulative Abnormal Return 

The cumulative abnormal return (CAR) is a metric to calculate the long-run AR. The model is used in previous 

literature such as Ritter (1991) and Levis (1993). CAR assumes that the investors periodically rebalance their 

portfolio (Ritter, 1991). The metric specifically calculates the AR for a security by adding the ARs for each 

period (Kothari & Warner, 2006): 

𝐶𝐴𝑅𝑖,𝑇 = ∑ 𝐴𝑅𝑡

𝑇

𝑡=1

(3.3) 

where 𝐴𝑅𝑡 is the abnormal return at time 𝑡. The AR for this paper is defined in Section 3.2.1. Equal- and value-

weighting are implemented to calculate the average across all sample firms. Equal-weighting gives equal 

weight to all ARs in the sample data: 
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𝐶𝐴𝑅𝑡,𝑇
𝐸𝑊̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ =

1

𝑁
∑ 𝐶𝐴𝑅𝑖,𝑇

𝑁

𝑡=1

(3.4) 

where and 𝐶𝐴𝑅𝑖,𝑇 is the CAR for firm i over the period T. Value-weighting takes into the account the size of 

the firm and weighs their returns accordingly:  

𝐶𝐴𝑅𝑡,𝑇
𝑉𝑊̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = ∑ 𝑤𝑖𝐶𝐴𝑅𝑖,𝑇

𝑁

𝑡=1

(3.5) 

where 𝑤𝑖 is the relative size of firm i in relation to the total size of all firms in the sample, and 𝐶𝐴𝑅𝑖,𝑇 is the 

CAR for firm i over the period T. 

 

3.2.3 Definition of Buy-and-Hold Abnormal Return 

Another approach for estimating long-run AR is the buy-and-hold model (BHAR). This model has among 

others been implemented by Ritter (1991), Levis (1993), and Loughran & Ritter (1995). The BHAR for a given 

security is defined as the following (Kothari & Warner, 2006): 

𝐵𝐻𝐴𝑅𝑖,𝑇 = ∏(1 + 𝑅𝑖,𝑡) −

𝑇

𝑡=1

∏(1 + 𝑟𝑖,𝑡)

𝑇

𝑡=1

(3.6) 

where 𝑅𝑖,𝑡 is the one-periodic return for security i in period t, 𝑟𝑖,𝑡 the one-periodic return on benchmark 

portfolio i in period t. This paper uses daily observations for the periods of one, two and three years. The 

compounding effect from multiplying the periodic returns may have several implications which will be 

discussed in detail in Section 3.4.2. 

As for the CAR-model, the BHAR can implement both equal- and value-weighting when measuring the 

average abnormal performance across all sample firms. The equal-weighted BHAR is defined as the following: 

𝐵𝐻𝐴𝑅𝑡,𝑇
𝐸𝑊̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ =

1

𝑁
∑ 𝐵𝐻𝐴𝑅𝑖,𝑇

𝑁

𝑖=1

(3.7) 

where N is the number of sample firms, and 𝐵𝐻𝐴𝑅𝑖,𝑇 is the buy-and-hold AR for a given security i over the 

period T. The value-weighted average is defined as:  

𝐵𝐻𝐴𝑅𝑡,𝑇
𝑉𝑊̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = ∑ 𝑤𝑖𝐵𝐻𝐴𝑅𝑖,𝑇

𝑁

𝑖=1

(3.8) 
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where 𝑤𝑖 is the relative size of firm i in relation to the total size of all firms in the sample, and 𝐵𝐻𝐴𝑅𝑖,𝑇 is the 

buy-and-hold AR for a given firm i over the period T. 

 

3.3 Benchmark 

The different benchmarks were briefly introduced in Section 3.2.1 which gives an overview of the specific 

methodologies that can be applied when calculating AR. This section will go into depth of the benchmarks 

that are appropriate for this study as it implements the market-adjusted returns model for calculating AR. There 

is extensive literature discussing the importance of the benchmark methodology. Ritter (1991) shows that the 

performance is sensitive to the different benchmarks used for calculating AR and that it is challenging to 

identify an appropriate benchmark. This is especially the case in studies with long event-windows as noted by 

Dimson & March (1986). Furthermore, Levis (2011) applies four different benchmarks including a market 

index, an industry index, a size index, and matching firms, which all provide varying results. 

The use of a market index is common when applying the market-adjusted returns model for calculating AR. 

However, one should act with caution when using these as Barber & Lyon (1997) find three potential biases 

when using a market index. One implication is the skewness bias. The distribution of long-run ARs tends to 

be positively skewed (Barber & Lyon, 1997). The skewness is more severe for the BHAR, but it is also present 

for the CAR. The skewness will cause statistical tests to yield mis-specified results because the regular t-

statistics are likely to be negatively biased (Barber & Lyon, 1997). This paper will apply several measures to 

mitigate the effect of this bias which will be further elaborated on in this section and in Section 3.5.3. 

Another bias of using a market index is the new listing bias. The problem arises because the market index may 

include firms that recently became listed. These firms are then included in the benchmark that is used to 

calculate the AR of another recently listed firm (Barber & Lyon, 1997). They argue that both the CAR and the 

BHAR in the long-run are expected to be positively affected by this bias. A reference portfolio should therefore 

exclude firms that have a short trading history, so the benchmark only contains firms that have not been listed 

recently. 

The last bias is the rebalancing bias which is only related to the BHAR. Barber & Lyon (1997) state that this 

bias is present when applying an equally-weighted market index when calculating the BHAR. The problem 

arises because an equally-weighted index rebalances every period. In order to maintain the equal weights in 

the index, high performing securities are sold, and low performing are bought. If the periodic returns of the 

individual securities are correlated, this will result in an inflated index return and therefore a negative bias in 

the BHAR will occur, since the BHAR does not implement any rebalancing, but instead uses a compounding 

effect (Barber & Lyon, 1997). Since CAR assumes rebalancing, the rebalancing of the index will not affect the 

return. It should be noted that the magnitude of the bias for BHAR is more severe when using daily returns 
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(Canina, Michaely, Thaler & Womack, 1996). Furthermore, the bias is only present when using equal-weighted 

benchmarks as value-weighted benchmarks do not rebalance the weights in the same way and Barber & Lyon 

(1997) therefore recommend applying value-weighted benchmarks. All the indices used in this paper are value-

weighted and this should therefore alleviate the bias. 

To sum up, Barber & Lyon (1997) find that CAR yields positively biased test statistics, whereas BHAR yields 

negatively biased test statistics. The positive bias in CAR is because the new listing bias is the most dominant 

for CAR, and that this bias affects in a positive direction. The negative bias in BHAR is because both the 

rebalancing and skewness bias are the most dominant, and these biases affect in a negative direction. However, 

all the biases can be alleviated using a matching firm benchmark (Barber & Lyon, 1997). 

Another potential problem that arises when using market indices is benchmark contamination which is 

discussed in detail by Loughran & Ritter (2000). The problem arises because the sample firms may be included 

in the market index that is used to calculate the ARs which will cause the ARs to converge towards zero. For 

example, if NNIT A/S is compared against a benchmark in which itself is contained such as Copenhagen All 

Share index. Loughran & Ritter (2000) therefore recommend removing the sample firms from the benchmarks. 

Barber & Lyon (1997) proposes an approach that specifically mitigates the three biases and also removes the 

effect of benchmark contamination. They find that the use of matching firms yields well-specified test statistics 

and completely removes the three biases (Barber & Lyon, 1997). The skewness bias is alleviated because the 

distribution of ARs for matching firms are almost identical to the one applied for the sample firms. The new 

listing bias alleviated because the sample and matching firms must be listed on an exchange in the period of 

the IPO. Lastly, the rebalancing bias for the BHAR is removed substantially because the returns of the 

matching firm and sample firms are compounded in the same way (Barber & Lyon, 1997). The matching firm 

approach would also mitigate the benchmark contamination completely. The matching firms cannot be the 

same as the IPO firm and there is therefore no risk that the IPO firm is compared to itself. 

Different but similar approaches have previously been done to determine matching firms. Levis (2011) 

determines for each IPO firm one matching firm based on market cap and book equity to market equity ratio. 

Ritter (1991) on the other hand determines for each IPO firm one matching firm based on market cap, industry, 

and exchange listing. More specifically, he matches a firm “going public in 1975-80 in a given three-digit 

industry, [by] the listed firm with the closest (as of December 31, 1974) market value” (Ritter, 1991, p. 24). 

This approach may pose several issues. Firstly, the fact that the matching firms’ market value is as of 31 

December 1974 poses the issue that the potential matching firm may have a significantly different market 

value at the time of the IPO than it did on 31 December 1974, and as such should not be considered to have 

the same size as the IPO firm. Secondly, the approach relies heavily on the industry codes of the firms. Industry 

codes are arguably very well suited for providing a general guidance of the firms’ operations, however, 

important differences may exist in the firms’ businesses that are not captured by such industry classifications. 
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Finally, as only one firm is chosen as a peer for each IPO firm, it could be an issue that the benchmark return 

may be highly volatile compared to a market industry benchmark or a peer group benchmark with multiple 

firms included and as such exhibit large ARs hereof. 

The benefits of using matching firms are clear, and will therefore be applied in this paper, however, it 

differentiates in several areas. Barber & Lyon (1997) suggest matching on size and book-to-market.  The 

methodology applied in this paper uses a more practical approach by identifying a peer group (up to five) of 

comparable firms for each sample firm. The firms are matched on multiple characteristics such as size, 

industry, business model, and geographic location. This practical approach, which is widely used in the 

financial industry for valuation purposes, has not been implemented in previous studies, and this paper 

therefore contributes to the existing literature. 

Several other researchers also argue that the principle of matching firms may be a more appropriate benchmark 

than a market index when calculating ARs. Schultz (2003) argues that when calculating event-time returns, 

the benchmarks applied should be comparable to the sample firms, however, Schultz (2003) does not go into 

further detail about how the benchmark should be constructed. Furthermore, Brav, Geczy & Gompers (2000) 

state that financial theory suggests that there are firm characteristics which are related to returns. They therefore 

argue, that the benchmarks should consist of securities that share the same fundamental return-determining 

characteristics to have a comparable benchmark (Brav et al., 2000). 

A potential problem when using matching firms is the survivorship bias if researchers only include matching 

firms that are not delisted during the post-event period. It is not possible to tell how the bias affects the 

statistical tests as it depends on the return in the period before the delisting. Some firms are likely to be delisted 

because of a tender offer and the returns are therefore expected to be positive, and some firms may experience 

negative returns because they are delisted as a result of bankruptcy or liquidation (Barber & Lyon, 1997). To 

mitigate this bias, matching firms have been included even if they are delisted within the return period which 

is in line with previous literature, e.g. Ritter (1991) and Barber & Lyon (1997). 

As described above, this paper will use a peer group as a benchmark for calculating the AR. Furthermore, 

despite the potential issues and biases, this paper will also include three additional reference portfolios, more 

specifically; market-, industry-, and size-indices. All the indices are value-weighted total return indices 

provided by MSCI. One argument for using many different benchmarks is that it increases the level of 

comparability with previous studies if they have implemented one of the benchmarks, and it also may add 

robustness to the findings. 

The market indices are compiled of indices for each country. The reason for using separate country benchmarks 

is because there may be differences in performance across the countries, and these benchmarks will take this 

into account. The industry indices are based on the different industry classifications for the IPOs. In contrast 
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to the market indices, the industry indices are based on European firms, and are not limited to the Nordics. 

This is because that Nordic industry benchmarks have very few firms in their indices, with some including as 

little as three firms. This limits their ability to represent an entire industry, and European indices have therefore 

been implemented. The industry is implemented as there may be performance differences across industries as 

found by Ritter (1991). Finally, the size indices are implemented as there may be difference in performance 

across sizes as found by Brav & Gompers (1997) and Ritter (1991). 

 

Table II. Overview of Benchmarks 

The table provides an overview of all benchmarks applied to calculate abnormal returns in this paper, including peer group 
benchmark, market index, industry index, and size index. Source: S&P Capital IQ (2019), Bloomberg (2019), and own 
contributions. 

Benchmark       Index 

Peer group • Matching firms 

Market index • MSCI Denmark Total Return All Share Index 

• MSCI Norway Total Return All Share Index 

• MSCI Sweden Total Return All Share Index 

• MSCI Finland Total Return All Share Index 

Industry index • MSCI Energy Europe Total Return Index 

• MSCI Industrials Europe Total Return Index 

• MSCI Materials Europe Total Return Index 

• MSCI Consumer Discretionary Europe Total Return Index 

• MSCI Consumer Staples Europe Total Return Index 

• MSCI Health Care Europe Total Return Index 

• MSCI Information Technology Europe Total Return Index 

• MSCI Communication Services Europe Total Return Index 

• MSCI Utilities Europe Total Return Index 

Size index • MSCI Small Cap Total Return Index (for each country) 

• MSCI Mid Cap Total Return Index (for each country) 

• MSCI Large Cap Total Return Index (for each country) 

 

 

3.4 Return Models 

The following two sections will discuss the merits of each return methodology and how they are applicable to 

this paper. 
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3.4.1 Value-Weighted vs. Equally-Weighted 

Value-weighted or equally-weighted returns may provide different insights to the AR patterns of IPOs and this 

study therefore includes both methods as it may provide additional robustness to the findings. Loughran & 

Ritter (2000) address this problem and state that the two weighting methodologies can influence both the sign 

and the magnitude of the ARs. They argue that if there are more severe misevaluations for small firms (low 

market cap), then the tests with equal-weighting are likely to overstate the AR relative to value-weighted, and 

value-weighting should therefore be chosen. This is furthermore supported by Fama (1998) who argues that 

there may be issues related to explaining the return for small firms because of systematic misevaluations, and 

value-weighting should therefore be preferred. Similarly, for the value-weighting, if a single firm has a very 

high AR and constitutes a large fraction of the overall sample, then the AR for the sample may be overstated 

(Loughran & Ritter, 2000). Furthermore, if a firm constitutes a substantial fraction of a portfolio, its risk cannot 

be diversified away from the portfolio, which will result in low test statistics given the high standard deviation 

of the portfolio. 

Loughran & Ritter (2000) argue that value-weighting is appropriate when calculating the AR of a value-

weighted portfolio where one invests equal amounts in each period. However, when estimating the AR of an 

event “… each firm should be weighted equally” (Loughran & Ritter, 2000, p. 363). Their main argument is 

that equally-weighted results are more easily interpretable and can explain how the AR on average will behave 

given some event. 

The magnitude of ARs using equal- and value-weighting differs across previous studies. Brav & Gompers 

(1997) find that value-weighting reduces the ARs compared to equal-weighting. Fama (1998) also finds that 

long-run ARs tend to disappear when using value-weighted returns compared to equal-weighted. Dimson & 

Marsh (1986), Fama (1998), Loughran & Ritter (2000), and Doukas & Gonenc (2003) show similar findings 

of AR being less apparent when using value-weighted returns. In contrast, Gompers & Lerner (2003) find 

underperformance when using value-weighted BHAR, but not when using equal-weighted BHAR. 

This paper will follow the methodology of Levis (2011) by applying both the equal- and value-weighted 

average returns to provide additional robustness to the results. The inclusion of IPOs from non-primary markets 

makes equal-weighting relevant as their effect in the value-weighted AR is minimal, however, value-weighting 

also has its benefits as these small firms may be subject to misevaluations. In contrast, this paper is concerned 

with how IPOs perform on average, and equal-weighting may therefore be more relevant. The weights for 

value-weighting will be based on the market cap of the listing firms calculated using the close price on the first 

day of trading, which is in line with the methodology of Levis (2011). 
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3.4.2 CAR vs. BHAR 

This section will go through some of the risks and potential pitfalls of each return metric. BHAR and CAR are 

subject to some of the same biases, which have been introduced by Barber & Lyon (1997) and are discussed 

in detail in Section 3.3. The most dominant bias for the BHAR is the skewness bias, and the new listing bias 

for the CAR. 

The BHAR is more commonly used in the literature. One of the reasons that the BHAR has gained more 

popularity than the CAR is that the model better resembles an investor’s return (Kothari & Warner, 2006). The 

level of interpretation may therefore be higher for the BHAR than for the CAR (Werner, 2010). This is because 

the model uses a compounding effect, whereas the CAR assumes that investors regularly rebalance their 

portfolio. However, the compounding effect may also magnify under- or overperformance as noted by Fama 

(1998), Brav et al. (2000), and Gompers & Lerner (2003). Similarly, Ritter (1991), Teoh et al. (1998), and 

Schuster (2003) find that the long-run ARs are biased upwards for the BHAR compared to the CAR. Brav et 

al. (2000) furthermore argue that researchers have a better understanding of the distributional and statistical 

properties of the CAR than the BHAR. This is also supported by Fama (1998) who prefer the use of CAR, as 

he argues that there are several issues related to BHAR (compounding effect primarily), and one should 

therefore be cautious when conducting statistical tests. 

In contrast, Barber & Lyon (1997) prefer the use of the BHAR for two reasons. Firstly, they find the CAR is 

on average 4% different from BHAR indicating that the CAR is a biased estimator of the BHAR and that the 

CAR can lead to incorrect inferences. Secondly, the value of CAR does not represent investing in a company 

relative to a benchmark, even though this is the point for event studies focusing on long-run performance. 

Kothari & Warner (1997) find similar results of bias in the CAR, suggesting the CAR is biased upwards and 

the bias increases with the cumulation period. As in Ritter’s (1991) study, both return metrics will be applied 

to increase the robustness and reliability of the study. 

 

3.5 Regression and Statistical Tests 
 

3.5.1 Multivariate Regression 

Several of the hypotheses seek to analyze if there is a relationship between some independent variable and the 

AR. The expected relationships are described in Section 2.2. This paper will apply an OLS regression model 

as the multivariate regression (Newbold, Carlson & Thorne, 2013). According to Newbold et al. (2013), 

multivariate regression is defined as: 

𝛾 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑛𝑋𝑛 + 𝜀 (3.9) 
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By observing the sign of the beta coefficients for each variable, it is possible to identify if there is a positive 

or negative relationship between the independent variables and the dependent variable. The model estimates 

the coefficients by minimizing the following (Newbold et al., 2013):  

𝑆𝑆𝐸 = ∑(𝑦𝑖 − 𝑦�̂�)
2

𝑛

𝑦=1

(3.10) 

where �̂� is the predicted value and 𝑦𝑖 is the true value. 

There will be performed several different multivariate regressions each with different dependent and 

independent variables. The dependent variables will be either the CAR or the BHAR for both one- and three-

year returns using the peer group approach as the benchmark. Furthermore, some of the regressions will be 

performed solely on main or non-main markets to illustrate the differences in both dependent and independent 

variables. Independent variables such as offer price and PE ownership stakes (pre- and post-IPO) have a limited 

number of observations and are therefore excluded in some regressions as the sample would have otherwise 

been reduced dramatically. Regressions 1 to 4 therefore excludes offer price and PE ownership stake. The 

variables in square brackets indicate dummy variables. Regression 1 will include only size and age as control 

variables to establish a baseline regression:  

𝐴𝑅𝑡 = 𝛽0 + 𝛽1 ln(𝑠𝑖𝑧𝑒) + 𝛽2 ln(𝑎𝑔𝑒) + [𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟 𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛] + [𝐹𝑙𝑜𝑎𝑡] +
[% 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠] + 𝛽3𝐹𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 + [𝑃𝐸] + 𝜀 

(3.11) 

where underwriter reputation is measured as a categorical variable based on the levels of underwriter reputation 

(high, medium, low). This is done to capture any non-linear relationship between underwriter reputation and 

the AR.  % new shares and float are both also included as categorical variables, dividing the firms into three 

categories based on the range they fall under (0-33%, 34-66%, and 67-100%). The PE-dummy variable is 

concerned with whether the IPO is PE- or non-PE-backed. First-day return is a continuous variable of the first 

day AR. 

Regressions 2 and 3 will implement several control variables to increase explanatory power. The control 

variables will be discussed later in this section. Regression 2 will be performed on the total sample and 

Regression 3 on the main markets (Regression 3 does not include the market dummy): 

𝐴𝑅𝑡 = 𝛽0 + 𝛽1 ln(𝑠𝑖𝑧𝑒) + 𝛽2 ln(𝑎𝑔𝑒) + [𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟 𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛] + [𝐹𝑙𝑜𝑎𝑡] +
[% 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠] + 𝛽3𝐹𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 + [𝑃𝐸] + [𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 ] +

[𝑌𝑒𝑎𝑟] + [𝐶𝑜𝑢𝑛𝑡𝑟𝑦] + [𝑀𝑎𝑟𝑘𝑒𝑡] + 𝛽4𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 +
𝛽5𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑣𝑜𝑙𝑢𝑚𝑒 +  𝜀

(3.12) 

Regression 4 will be performed on non-main markets. The regression is identical to Regression 2 and 3, 

however, since no firms on non-main markets are sponsor-backed the PE-dummy variable is not included:  
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𝐴𝑅𝑡 = 𝛽0 + 𝛽1 ln(𝑠𝑖𝑧𝑒) + 𝛽2 ln(𝑎𝑔𝑒) + [𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟 𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛] + [𝐹𝑙𝑜𝑎𝑡] +
[% 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠] + 𝛽3𝐹𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 + [𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦] + [𝑌𝑒𝑎𝑟] +

[𝐶𝑜𝑢𝑛𝑡𝑟𝑦] + 𝛽4𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 + 𝛽5𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑣𝑜𝑙𝑢𝑚𝑒 + 𝜀

(3.13) 

Since several of the IPOs are issued through fixed pricing, there is a limited number of sample firms which 

have the offer price variable, and the variable has therefore been excluded in the previous regressions. The 

offer price is included as a categorical variable, dividing firms into three groups depending on their final 

offering price relative to the initial offering range. The three categories constitute firms that were priced below 

the range, in the bottom half of the range, and in the top half of the range as well as a few firms priced above 

the range. It thus follows for Regression 5: 

𝐴𝑅𝑡 = 𝛽0 + 𝛽1 ln(𝑠𝑖𝑧𝑒) + 𝛽2 ln(𝑎𝑔𝑒) + [𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟 𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛] + [𝐹𝑙𝑜𝑎𝑡] +
[% 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠] + 𝛽3𝐹𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 + [𝑃𝐸] + [𝑂𝑓𝑓𝑒𝑟 𝑝𝑟𝑖𝑐𝑒]

[𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦] + [𝑌𝑒𝑎𝑟] + [𝐶𝑜𝑢𝑛𝑡𝑟𝑦] + [𝑀𝑎𝑟𝑘𝑒𝑡] + 𝛽4𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 + 𝛽5𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑣𝑜𝑙𝑢𝑚𝑒 +  𝜀

(3.14) 

The final regression, Regression 6, will implement PE-ownership stake both pre- and post-IPO: 

𝐴𝑅𝑡 = 𝛽0 + 𝛽1 ln(𝑠𝑖𝑧𝑒) + 𝛽2 ln(𝑎𝑔𝑒) + [𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟 𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛] + [𝐹𝑙𝑜𝑎𝑡] +
[% 𝑛𝑒𝑤 𝑠ℎ𝑎𝑟𝑒𝑠] + 𝛽3𝐹𝑖𝑟𝑠𝑡 𝑑𝑎𝑦 𝑟𝑒𝑡𝑢𝑟𝑛 + 𝛽4𝑃𝐸 𝑠𝑡𝑎𝑘𝑒 𝑝𝑟𝑒 + 𝛽5𝑃𝐸 𝑠𝑡𝑎𝑘𝑒 𝑝𝑜𝑠𝑡 +

[𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦] + [𝑌𝑒𝑎𝑟] + [𝐶𝑜𝑢𝑛𝑡𝑟𝑦] + [𝑀𝑎𝑟𝑘𝑒𝑡] + 𝛽6𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 + 𝛽7𝑇𝑟𝑎𝑑𝑖𝑛𝑔 𝑣𝑜𝑙𝑢𝑚𝑒 +  𝜀

(3.15) 

 

As illustrated in the regressions above, this paper includes several control variables. The first control variable 

is the age of the firm. Ritter (1991) finds differences across firm age measured as the log of the firm age at the 

time of the IPO, where age is given as the difference between the IPO year and the founding year. The second 

variable introduced is the log of the size of the firm measured by market cap of the firm at the time of the IPO 

which is in line with previous findings by among others Brav & Gompers (1997). 

Six additional control variables are introduced in the regressions; industry, country, year, type of exchange, 

leverage, and share liquidity. The four first variables will be implemented as dummy variables. Industry 

variables are included to account for any return differences across industries in line with Levis (2011). The 

country dummy is implemented to account for any differences across countries. The year dummy will be 

implemented in the same manner as by Levis (2011) since this paper finds that there are substantial differences 

in returns of IPOs before and after the year 2011. There is furthermore expected to be a difference in returns 

across main and non-main markets, which is not captured in the size dummy. A dummy representing whether 

the observation is from a main- or non-main market is therefore implemented. In line with Levis (2011), firm 

leverage is controlled for as this may be associated with long-run performance. Leverage is defined as total 

debt divided by total assets in the first fiscal year following the IPO. Liquidity is measured as the average 

trading volume in percent over the return period, either one or three years. The variable is included as there is 
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evidence supporting that liquidity can be a determining factor for expected returns as shown by Brennan & 

Subrahmanyam (1996), Pastor & Stambaugh (2003), and Sadka (2006). 

 

3.5.1.1 Hypothesis Metrics 

Two variables that are used in the regressions cannot be directly observed but must be estimated. These 

variables include underwriter reputation and offer price revision. This section will introduce how these 

variables are estimated. 

 

3.5.1.1.1 Underwriter Reputation 

Several different methods for measuring underwriter reputation have previously been proposed in the 

literature. Some of the metrics measure underwriter reputation by the investment banks’ book value and others 

use their respective market share of equity issues as a proxy for underwriter reputation. The following section 

will introduce some of the most popular metrics and define how it will be measured in this paper. 

The first approach was introduced by Hayes (1971) where underwriters are ranked according to the location 

of the tombstones published in the financial newspapers. Johnson & Miller (1988) argue that this measurement 

hardly quantifies the correct prestige of each bank and instead implements a metric introduced by Carter & 

Manaster (1990). This metric is partly inspired by the works of Hayes (1971) because the prestige of each bank 

is determined by the position of the bank on the tombstone. Instead of three different groups as applied by 

Hayes (1971), the banks are ranked on a scale from zero to nine based on their position on the tombstone 

(Carter & Manaster, 1990). In contrast, Michaely & Shaw (1994) estimate underwriter reputation by their book 

value. 

The measure that will be implemented in this paper partly follows the methodology of Megginson & Weiss 

(1991). This metric of underwriter reputation – often referred to as “MW” – measures the underwriter 

reputation as the relative market share of equity issued. The reason for choosing this metric is that when 

investment banks market themselves to potential clients, they most often use a league table2. This league table 

shows their relative market share based on previous issues. The metric is therefore a more practical metric 

compared to others as it replicates how investment banks themselves define prestige. 

The implementation in this paper differs slightly from the original measure as the MW measure uses the 

specific market shares e.g. a value from 0-100%. This paper instead divides the underwriters into three 

categories based on their market share. The market share is based on all types of equity issues, including SEOs 

and IPOs. This paper furthermore separates the relative market share based on the geographic location of the 

                                                      
2 League tables are basically scorecards showing the performance or market share of each investment bank 
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issue. The main argument is that “Danske Bank” may have a very high market share in Denmark but a poor 

market share in Sweden. The market share is based on the performance of the three years prior to the year of 

the IPO. For example, for a Norwegian IPO the underwriter reputation for all investment banks in 2015 is 

based on their relative performance during the years 2012-2014 in Norway. The three groups are defined as 

“high reputation”, “medium reputation”, and “low reputation”. High reputational underwriters are in the top 

25% of relative market share, and the low underwriters are in the bottom 25% of relative market share. The 

remaining 50% of the banks are classified as medium. Because the underwriter reputation is based on the 

performance three years prior to the year of the IPO, some investment banks change reputation during the 

period used in the paper. 

 

3.5.1.1.2 Offer Price 

Regarding Hypothesis 6, the final offer price relative to the initial price range will be measured based on the 

same principles as Hanley (1993). Hanley (1993) measures the expected offer price as the average of the price 

range. The change in the offer price is then calculated as the difference between the actual and the expected 

offer price divided by the expected offer price. Following these same principles, this paper calculates the 

change in the offer price in the following way:  

𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑜𝑓𝑓𝑒𝑟 𝑝𝑟𝑖𝑐𝑒 =
𝑃𝑎𝑐𝑡𝑢𝑎𝑙 + 𝑃𝐿

𝑃𝐻 − 𝑃𝐿

(3.16) 

Where 𝑃𝑎𝑐𝑡𝑢𝑎𝑙 is the final offer price, 𝑃𝐻 is the high end, and 𝑃𝐿 the lower end of the initial price range. The 

change in the offer price will thus be used as the independent categorical variable. The variable is divided into 

three categories including below range, bottom half of range, and top half of range and above range. The 

mathematical formula applied in this study differs slightly from Hanley (1993), however, the same relationship 

of the variable applies across the sample. 

 

3.5.2 Regression Test 

Several tests will be performed in relation to the regressions. The OLS regression specifically assumes that the 

errors have constant variance (Newbold et al., 2013). If the errors do not have the same variance, the errors are 

said to be heteroscedastic. If heteroscedasticity is present, then OLS is not the best technique for describing 

the relationship between the variables. This can be detected by plotting the errors against the predicted values. 

If there is a changing trend in variance either if it is increasing or decreasing, heteroscedasticity may be present 

(Newbold et al., 2013). This paper complements this by using the White Test for heteroscedasticity (Newbold 

et al., 2013). 
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Multicollinearity will be tested using the variance inflation factor (VIF). It is essential to analyze this 

assumption because multicollinearity can cause the estimation of coefficients to be incorrect and even change 

the sign of coefficients (Newbold et al., 2013). VIF is estimated using the following (O’Brien, 2007): 

𝑉𝐼𝐹 =
1

1 − 𝑅𝑘
2

(3.17) 

where 𝑅𝑘
2 is the 𝑅2 for the regression where variable K is regressed against the remaining variables. A high 

VIF for a given coefficient indicates that the coefficient may be inflated by one or multiple of the other 

variables. O’Brien (2007) argues that the VIF should remain below 10 in order to rule out any possible 

multicollinearity. 

 

3.5.3 Parametric and Non-Parametric Tests 

The importance of which statistical tests to apply for long-horizon event studies has caught the attention of 

several researchers. The reason is that there is a substantial disparity in the procedures when calculating the 

statistical significance of long-run ARs (Barber & Lyon, 1997).  Furthermore, the choice of test statistic is 

relatively more sensitive in long-run studies than in short-run studies, and the choice of test may therefore 

affect the overall conclusion of the study (Kothari & Warner, 2006). 

The tests applied in this paper include both parametric and non-parametric tests. The parametric tests assume 

that the data is normally distributed whereas the non-parametric does not (Agresti & Franklin, 2014). However, 

if the data is normally distributed, both the parametric and non-parametric tests should yield similar results. 

Kothari & Warner (1997) find that regular parametric tests tend to find statistically significant ARs even 

though there are no indications of any, and they therefore propose the use of non-parametric tests as the ARs 

may not follow a normal distribution. As will be explained in Section 4.5.1, hardly any of the returns follow a 

normal distribution, and this paper therefore also applies statistical tests that do not build upon the assumption 

of normality. 

Whether a return is normally distributed will be tested using the Shapiro-Wilk test. It tests if a random sample 

of observations originates from a normally distributed population. The value W is calculated using the 

following (Shapiro & Wilk, 1965): 

𝑊 =
(∑ 𝑎𝑖𝑥𝑖

𝑛
𝑖=1 )2

∑ (𝑥𝑖 − �̅�)2𝑛
𝑖=1

(3.18) 

where 𝑎𝑖 are constants obtained from the mean, covariance, and variance from a normal distribution. Small 

values of test statistic (W) indicate that the test is significant and that the distribution is not normal (Shapiro & 

Wilk, 1965). This test will be supplemented by an inspection of a QQ-plot of each AR. 
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3.5.3.1 Parametric Tests 

The parametric test applied in this paper is the two-sided t-test. The formal null hypothesis is whether the 

average AR (measured as either CAR or BHAR) is equal to zero, whereas the alternative hypothesis tests 

whether the average AR is different from zero (Agresti & Franklin, 2014). The t-statistic describes the 

difference between the sample mean and the null hypothesis value using the number of standard errors 

separating them (Agresti & Franklin, 2014): 

𝑡 =
�̅� − 𝜇0

𝑠

√𝑛

→ 𝑡 =
�̅�
𝑠

√𝑛

(3.19)
 

where �̅� is the sample mean (average AR), s is the sample standard deviation, and n the number of observations. 

The test will only be implemented for CAR as a slightly altered version will be implemented for BHAR (Barber 

& Lyon, 1997): 

𝑡𝐶𝐴𝑅 =
𝐶𝐴𝑅𝑡
̅̅ ̅̅ ̅̅ ̅

𝜎(𝐶𝐴𝑅𝑡)

√𝑛

 (3.20)
  

where 𝐶𝐴𝑅𝑡
̅̅ ̅̅ ̅̅ ̅ is either the equal- or value-weighted return, 𝜎(𝐶𝐴𝑅𝑡) is the cross-sectional standard deviation, 

and n is the number of observations (Barber & Lyon, 1997). If the absolute value of t is large this means that 

the average is different from zero which supports the rejection of the null hypothesis (Agresti & Franklin, 

2014). To determine whether the null hypothesis is rejected, this paper relies on the associated p-values, using 

the conventional significance levels of 0.01, 0.05, and 0.1. 

It is possible to use the parametric t-test even though the data is not normally distributed. Brown & Warner 

(1985) state that the non-normality of returns has limited impact on the properties of test statistics, meaning 

that regular parametric tests can be applied. A potentially more significant problem is when the data contains 

extreme outliers. This paper accounts for this problem which will be described in Section 3.6. Kothari & 

Warner (2006) furthermore state that the possible skewness in data is expected to decline with the sample size, 

and that sample sizes of several hundred observations are sufficient to reduce the skewness substantially. This 

skewness is known as the skewness bias and is covered in Section 3.3. This paper has well beyond a hundred 

observations, and it should therefore be expected that the impact of skewness is minimal. Nonetheless, this 

paper will implement a skewness adjusted t-test for BHAR. 

Barber & Lyon (1997) document that the skewness bias is most dominant in the BHAR as this tends to be 

right-skewed. This will cause the test statistic to be negatively biased and therefore falsely reject the null 

hypothesis. This paper identifies similar findings of skewness in several of the BHARs as described in Section 

4.5.1. Lyon, Barber & Tsai (1999) propose to use a skewness adjusted t-statistic for the BHAR metric to adjust 
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for the positive skewness. The skewness adjusted t-statistic is calculated using the following (Lyon et al., 

1999): 

𝑡𝑠𝑎 = √𝑛 (𝑆 +
1

3
𝛾𝑆2 +

1

6𝑛
𝛾) (3.21) 

where  

𝑆 =
𝐵𝐻𝐴𝑅𝑡
̅̅ ̅̅ ̅̅ ̅̅ ̅

𝜎(𝐵𝐻𝐴𝑅𝑡)
            and        𝛾 =

∑ (𝐵𝐻𝐴𝑅𝑖,𝑡 − 𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅
𝑡)

3𝑛
𝑖=1

𝑛𝜎(𝐵𝐻𝐴𝑅𝑡)3
 (3.22)(3.23)       

𝛾 is an estimate of the skewness in the data, and √𝑛𝑆 the regular t-test (Lyon et al., 1999). 

Hypothesis 2 proposed in Section 2.2.2 requires a comparison of means between two groups. The following t-

test will be used to test for differences in means between PE- and non-PE-backed (Newbold et al., 2013): 

𝑡 =
𝐴𝑅𝑃𝐸 − 𝐴𝑅𝑛𝑃𝐸

√
𝜎(𝐴𝑅)2

𝑛𝑃𝐸
+

𝜎(𝐴𝑅)2

𝑛𝑛𝑃𝐸

(3.24)
 

where subscript PE is PE-backed, nPE is non-PE-backed, AR is the abnormal return, n is the number of 

observations for each category, and 𝜎(𝐴𝑅)2 is estimated as the following: 

𝜎(𝐴𝑅)2 =
(𝑛𝑃𝐸 − 1)𝜎(𝐴𝑅𝑃𝐸)2 + (𝑛𝑛𝑃𝐸 − 1)𝜎(𝐴𝑅𝑛𝑃𝐸)2

(𝑛𝑃𝐸 + 𝑛𝑛𝑃𝐸 − 2)
(3.25) 

where 𝜎(𝐴𝑅𝑃𝐸)2 and 𝜎(𝐴𝑅𝑛𝑃𝐸)2 are the variance for the ARs for PE- and non-PE-backed, respectively. 

 

3.5.3.2 Non-Parametric Tests 

Even though regular t-tests may be appropriate for testing the ARs as presented above, several researchers 

implement non-parametric tests such as Wilcoxon (Armitage, 1995). It is evident from Section 4.5.1 that a 

large part of the returns is not normally distributed, however, they do to some extent resemble a normal 

distribution. In line with Schuster (2003) this paper implements a non-parametric test for both the CAR and 

the BHAR to provide additional robustness to the results. The specific test applied is the Wilcoxon Signed-

Rank which is applicable for single sample hypothesis testing (Werner, 2010). First, all observations are ranked 

in relation to the magnitude of abnormal returns. Then the sum of all positive signed ranks is calculated using 

𝑊 = ∑ 𝑟𝑖
+

. This value is used in the following (Werner, 2010): 

𝑧 =
𝑊 − 𝜇

𝜎
 (3.26) 

where 
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𝜇 =
𝑁(𝑁 + 1)

4
       𝑎𝑛𝑑       𝜎 = √

𝑁(𝑁 + 1)(2𝑁 + 1)

24
(3.27)(3.28) 

N is the number of observations (IPOs) in the sample. It is important to note, however, that this non-parametric 

test tests the median and not the mean of the sample. This limits some of the comparability across the statistical 

tests. Furthermore, Brown & Warner (1980) find that non-parametric tests, as the one applied, tend to yield 

negatively biased test statistics and therefore reject the null hypothesis too frequently. The non-parametric test 

will therefore supplement the parametric tests, and the interpretation will therefore mainly be based on the 

latter. Note that the Wilcoxon test is not applicable when value-weighting. 

 

3.6 Exclusion of Outliers 

This paper includes IPOs from non-main markets and the data therefore contains some offerings which are 

issued by small firms. Some of these firms experience very large returns, both negative and positive, which 

creates outliers. Outliers have a negative impact on the test statistics because they increase the variance 

substantially. There are several methodologies to identify outliers, and this paper will apply the empirical rule. 

The empirical rule states that 99.7% of the observations are within three times the standard deviation from the 

mean (Newbold et al., 2013). Observations that have returns greater than the absolute value of three standard 

deviations from mean return have been excluded. This is performed for each return (CAR and BHAR) for 

every benchmark across all return-periods. Therefore, some sample firms’ returns may be excluded in the 

three-year CAR but not necessarily in the one-year CAR. Most of the observations excluded are from non-

main markets that have experienced extreme positive returns. The number of observations excluded for each 

return is limited, and for example only four out of 432 observations are excluded for the one-year peer-adjusted 

CAR. 

Furthermore, some exclusions are performed for individual ARs. The criticism towards value-weighted returns 

provided by Loughran & Ritter (2000) is relevant for our data. In the data gathering process, one firm was 

identified to constitute roughly 25% of the total sample value, and this firm has therefore intentionally been 

excluded. The return of the firm would have affected the overall return substantially, and this is arguably not 

representative of a population. There may be potential issues of contaminating the randomness of the data, 

however, it is assumed that the benefits of excluding the firm will surpass the slight impact on randomness. 
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Chapter 4 

 

Data 

The following chapter will firstly present the data gathering process in Section 4.1, followed by a general 

description of the sample in Section 4.2, a cross-sectional data description in Section 4.3, and a description of 

the peer groups in Section 4.4. Finally, data quality and potential data issues will be discussed in Section 4.5. 

 

4.1 Overall Sample Identification and Selection Criteria 

The sample used in this study consists of companies that went public in Denmark, Finland, Norway, and 

Sweden during the period 1 January 2000 to 31 December 2017. These Nordic countries arguably share 

similarities in terms of market characteristics and are therefore considered as one market. The sample includes 

companies that were taken public both on the main markets as well as on non-main markets, however, 

excluding OTC listed companies. The exchanges included in this sample are therefore the main exchanges in 

Copenhagen, Helsinki, Oslo, and Stockholm as well as the non-main exchanges including First North 

Denmark, First North Finland, First North Stockholm, Nordic Growth Market, Oslo Axess, and Spotlight Stock 

Market (Aktietorget). The non-main markets are characterized by less regulation than the main markets as they 

are self-regulating as opposed to the main markets which must comply with all EU requirements. The non-

main markets are therefore well suited for smaller and younger companies that are less complex and wish to 

raise public equity capital. Despite these differences, companies listed on the non-main markets are included 

as they can be publicly and freely traded, however, careful attention will be given to any differences that may 

exist across companies on different exchanges. OTC listed companies are excluded from the sample as these 

are not publicly traded on an exchange which has important implications for the liquidity and share price of 

the stock. Samples used in previous literature have included only main markets (Ritter, 1991) as well as both 

main markets and non-main markets (Levis, 2011). In line with the approach used in this sample, Levis (2011) 

uses a sample of companies taken public on the London Stock Exchange markets including the Official List 

and the Alternative Investment Market (AIM). However, no previous literature has applied a sample of Nordic 

main markets and non-main markets. 

The inclusion of companies that went public in 2016 and 2017 has the implication that the sample will naturally 

differ in the number of observations for one-, two-, and three-year returns, as three-year return data does not 

yet exist for companies listed in 2016 and two- and three-year return data does not yet exist for companies 

listed in 2017. These years were very active, and the inclusion of 2016 and 2017 IPOs therefore strongly 

increases the sample size. However, the differing samples throughout the three years may induce result 

differences across years that are not related to the returns of IPOs but rather the performance of specific IPOs 
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conducted in 2016 and 2017. Careful attention will therefore be given to whether one-year and two-year returns 

vary importantly depending on the inclusion of 2016 and 2017 IPOs. 

The time-period for listings used in this sample spans across 17 years and therefore constitutes a very long 

period compared to Ritter’s (1991) nine years period or Levis’ (2011) 13 years period. In contrast to Ritter 

(1991) and Levis (2011), this paper studies the Nordic IPO market which is characterized by less yearly activity 

than in the US or UK. A 17-year period therefore facilitates a sufficiently large sample size. Ideally, a longer 

period would have been used, however, data prior to 2000 has been found to exhibit significant flaws and the 

starting point is therefore chosen to be 1 January 2000. Although this paper studies the returns of IPOs of up 

to three years, companies listed in 2016 and 2017 are included as these were very active IPO years in the 

Nordics and therefore strongly increase the sample size for the one- and two-year returns. 

The initial list of IPOs was retrieved from the transaction database Dealogic and cross-referenced with data 

retrieved from Bloomberg, resulting in 604 observations. Both databases are regarded as highly trustworthy 

and provide extensive information on IPOs and are therefore considered reliable in this study. To be included 

in the final sample, several requirements were imposed on the initial observations. Firstly, IPOs that were not 

listed on one of the exchanges in the specified period outlined above are excluded. 

Secondly, the company must not have been listed within the last three years prior to the offering. It may be 

argued that such a requirement is not sufficiently stringent and that the company should not have any prior 

listing history as a previously listed company, all else equal, will be more familiar to investors. However, in 

line with Levis (2011), the inclusion of previously listed companies allows the study of companies that were 

taken private through a leveraged buyout and subsequently taken public again. As this study defines a company 

as being an established listed company after three years of trading, it is similarly assumed that a company 

should be defined as private after three years of delisting. To accommodate the risks and benefits of including 

previously listed companies, the requirement of the company being private for at least three years prior to the 

listing is therefore imposed. 

Thirdly, the company must offer shares in the issue, regardless of whether the shares are new or existing. Based 

on this criterion, listings such as list changes, spin-offs, and carve-outs are excluded. Fourthly, in line with 

previous literature such as Lowry & Schwert (2004), IPO firms within the financial and real estate industries 

are excluded as they often act as holding companies of other securities and therefore are assumed to have 

different fundamentals than other industries. In addition, other companies that have been identified as being a 

holding company of other securities are excluded regardless of the industry classification. Finally, IPO firms 

exhibiting poor data quality and availability are excluded. Applying these requirements to the initial list of 

observations, the final sample consists of 432 IPOs as illustrated in Figure I. 27 listings are excluded as they 

took place outside the listing criteria specified above. Seven listings were excluded as they had already been 

listed within the past three years leading up to the offering. Nine offerings were excluded as no shares were 
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offered. 89 offerings were excluded as they were within the finance or real estate industry or otherwise acting 

primarily as a holding company of other securities. 40 offerings were excluded as they offered poor data quality 

with data either not available or flawed. 

 

Figure I. Sample Identification Process 

The figure presents graphically the sample identification process. 604 firms were initially identified. 27 IPOs were excluded as they were not listed in 

the specified time-period or listed OTC or on non-Nordic markets. Seven IPOs were excluded as they had recent listing history (within last three 
years). Nine IPOs were excluded as they did not offer any shares. 89 IPOs were excluded as they were defined as financial, real estate, or otherwise 

holding firms. 40 Firms were excluded due to lacking significant data. This process resulted in a final sample of 432 IPOs. Source: Dealogic (2019), 
Bloomberg (2019), S&P Capital IQ (2019), and own contributions 

 

 

 

In addition to specifying the sample, a number of characteristics of the firms and their offerings were gathered 

from Dealogic including: year founded, first day of trading, industry, sub-industry, IPO deal type, filing range, 

offer price, underwriter involvement, shares offered, shares outstanding (pre/post IPO), market cap, and 

whether or not the IPO firm was backed by a PE sponsor as well as the PE sponsor’s ownership stake pre- and 

post-IPO. In cases of partly or fully missing data points about these characteristics, supplementary data was 

gathered from company filings, offering memorandums, company websites, or S&P Capital IQ. Missing data 

points were found to be most common regarding year founded, filing range, and PE ownership. In cases where 

missing data points could not be successfully retrieved elsewhere, the IPO was excluded as discussed above 

and illustrated in Figure I. The data used to construct the league tables have been retrieved from Dealogic. The 

data consists of all equity transactions in the Nordics which include SEOs and IPOs. The following was 

retrieved for each transaction: date of transaction, company, country, transaction value, and underwriter. 

While Dealogic is an excellent database regarding IPO transactions and their offering characteristics, the 

database lacks information regarding equity trading and company financials. The following information was 

therefore retrieved from S&P Capital IQ: daily share prices of IPO firms adjusted for dividends and stock 

splits, average daily trading volume, financials, and information to build the peer group benchmarks. 

Selection criteria

1. Not listed 

between 2000 

and 2017 or 

OTC or foreign 

listing

2. Previously 

listed within last 

three years

3. No shares 

offered
4. Financial, 

real estate, or 

holding firm

5. Lacking 

significant data

27 7 9 89 40

604 432
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Additionally, share prices for the market indices, industry indices, and market cap indices used in this study as 

benchmarks have been retrieved from Bloomberg. In case of missing data for company financials, these have 

been retrieved through company filings. Note that, in line with Levis (2011), company financials are for the 

first fiscal year following the IPO. 

The validity of the data retrieved from Dealogic, S&P Capital IQ, and Bloomberg has been checked using 

random sampling for the IPO firms. Random sampling was conducted by checking company filings, 

information memorandums, and the stock exchanges where the listings have occurred. No discrepancies were 

found through the random sampling, and it is therefore assumed that the data is reliable, however, the 

possibility of any discrepancies cannot be fully rejected. 

 

4.1.1 Identification of Peer Groups 

As illustrated in previous literature by Ritter (1991) and Levis (2011) and as discussed in Section 3.3, 

measuring long-run ARs relies crucially on determining an appropriate benchmark. In dealing with this matter, 

this paper sets out to go beyond what has previously been done to determine what is referred to as matching 

firms or peer group benchmarks. Previous studies have identified matching firms based on different 

characteristics including size, industry, geographical presence, and book-to-market ratio. 

The peer group approach employed in this study takes a starting point in the approach provided by Ritter 

(1991) but aims to address the potential issues outlined in Section 3.3. The peers are identified using the S&P 

Capital IQ “Screening Tool”. S&P Capital IQ has a “Quick Comp” function which provides a list of peers 

instantly, however, these peers are found to often lack the similarities of the firm needed to comfortably classify 

them as peers for the purpose of this study. The screening tool is therefore used instead to find a list of potential 

peers for each sample firm. Through the screening tool, one can apply any number of criteria for the potential 

peers. To find peers for this study, four criteria were used. Firstly, the peer must have been listed for at least 

three years prior to the IPO, thereby eliminating the new listing bias. Secondly, the peer must have a market 

cap at the time of the IPO that is comparable to the listing firm. This is done by setting a maximum level for 

the market cap that ensures that the gross list of peer firms is sufficiently large to find well-suited peers without 

them being too large. Thirdly, the peer must be listed on a Western European exchange that is not an OTC 

exchange. This criterion is in line with Ritter (1991) who matches US IPO firms with firms already listed on 

US exchanges. As such, this study implicitly assumes that European equity markets are comparable. Finally, 

the peer must be classified within a specific set of industries and/or sub-industries. The decision on which 

industry classifications to include in this criterion is based on two things, namely the industry classifications 

and the business description of the listing firm. S&P Capital IQ provides industry classifications for the listing 

firm which are included in the criterion. Additionally, the business description of the listing firm is carefully 
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considered to ensure that the provided industry classifications adequately reflect the business of the company 

or whether additional industries should be included to ensure that any potential peers are not excluded from 

the initial search. 

Applying the above search criteria, a gross list of potential peers is produced for each IPO firm. The gross list 

typically consists of somewhere between 50 and 200 firms. Following this, a further inspection of the gross 

list was undertaken to find the best peers. The final peers were chosen based on a mixed assessment of business 

similarity, size, and listing location with preference given to Nordic listed firms over other European listed 

firms. The primary focus, however, was put on business similarities which were assessed using the business 

descriptions of the potential peers and the listing firm. If multiple firms were evenly similar in terms of their 

businesses, firms with similar size and/or firms listed on Nordic exchanges were selected. For each IPO firm, 

five peers were selected to avoid any issues associated with having only one matching firm as discussed above. 

However, in 25 cases only four peers were chosen, and in three cases only three peers were chosen. The reason 

for this is that no more firms were deemed adequately similar to be included as peers, and that any inclusion 

of more firms would be arbitrary as suggested by Loughran & Ritter (1995). 

Following the above method, the peer groups were cross-referenced with equity analysts’ initiation of coverage 

(IoC) reports3 when possible. Equity analyst coverage is generally reserved for large cap and certain mid cap 

firms. The IoC reports were retrieved from Thomson Reuters Eikon for 58 of the IPO firms as most IPO firms 

did not have equity coverage and reports were only available since June 2010. The peer groups that were built 

following the above method were largely aligned with the peer groups used by equity analysts with only a few 

adjustments. Adjustments primarily stemmed from companies being excluded in the gross list retrieved from 

S&P Capital IQ due to the market cap criterion. Any adjustments were made by ensuring that the new peer 

identified in the IoC report was indeed a listed company in the three years leading up to the IPO. The reason 

to cross-reference with IoC reports is to verify whether the peer groups built using the above method resembles 

the peer groups used by the equity markets to value the IPO firms. The general alignment between the peer 

groups in this study and the ones used by equity analysts therefore provides supporting evidence that the peer 

groups used in this study may be deemed adequate peers for the purpose of share price performance. 

For all peer group firms, there was given great attention to avoid survivorship bias as suggested by Ritter 

(1991). Hence, the peers were chosen regardless of whether they were delisted during the subsequent three-

year period or not, with the earliest delisting of a peer occurring just three days after the IPO. The total number 

of peers is 2,129, 173 of which were delisted during the estimation period corresponding to 8.1% of the peers 

compared to 7.8% of the IPO firms. The majority of delistings in both groups are due to takeovers or going-

private transactions rather than bankruptcy. The share prices for the peers adjusted for dividends and stock 

                                                      
3 An extensive report about the firm’s business and perceived valuation which is formulated by professional equity analysts in connection with 

initiation of equity coverage 
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splits are obtained from S&P Capital IQ with returns being equally-weighted, and the returns of delisted firms 

are included in the same manner as for the sample firms as described in Section 3.2.1. 

 

4.1.2 Identification of Private Equity Backed IPOs 

For each IPO in the sample, it is defined whether the company was backed by a PE firm at the time of the IPO. 

For this paper, a PE firm is confined to buyout sponsors and thereby does not cover venture capital-backed 

IPOs. Cao & Lerner (2009) and Levis (2011) note that defining PE backed IPOs remains a challenge. One 

reason for this challenge is that PE funds are often secretive and provide only limited information regarding 

their investments. Another reason is that the funds are often engaged in both VC and buyout activity, making 

the classification of their investments difficult. Due to this challenge, great attention must be given when 

defining if a listing firm is being backed by a PE firm. Levis (2011) defines a PE-backed IPO as one where the 

sponsor has a controlling interest at the time of the acquisition. Cao & Lerner (2009), on the other hand, 

compile a list of buyout firms. If any IPOs are backed by at least one of these buyout firms, the IPO is defined 

as PE-backed. Additionally, to ensure that the VC-backed IPOs are not wrongfully classified as PE-backed 

IPOs, they impose the criterion that the investment was characterized by the use of leverage. 

The approach used to define PE-backed IPOs in this study more so resembles that of Cao & Lerner (2009). An 

initial definition of whether an IPO is PE-backed is provided from Dealogic along with the PE-sponsor’s equity 

stake pre- and post-IPO. Dealogic reports that 81 companies were PE-backed of the sample of 432 listing 

firms. For each IPO that was defined as PE-backed, the offering memorandum and historic ownership data 

from S&P Capital IQ was checked to verify if the IPO was indeed backed by a buyout sponsor as opposed to 

a VC sponsor. 16 IPOs were subsequently reclassified as being non-PE-backed as the nature of the investment 

more so resembled that of a VC fund. Furthermore, for IPOs that were defined as PE-backed with missing data 

on ownership stakes for either or both pre- and post-IPO, these ownership stakes were retrieved from the 

offering memorandums or PE funds’ press releases. 

 

4.2 Overall Sample Description 

As described in Section 4.1, the final sample consists of 432 IPOs conducted in the Nordics between 2000 and 

2017. Table III shows the distributions of the IPOs across years for each country and exchange as well as the 

distribution of PE-backed IPOs for each country. In line with previous literature such as Loughran & Ritter 

(1995) and Ritter (1991) the sample used in this study is characterized by periods of low and high IPO activity. 

The Swedish IPO market is the most active with 249 IPOs (58% of the sample). This is largely driven by the 

fact that the small exchanges are very popular in Sweden and as such 150 IPOs were conducted on First North 

Sweden, Nordic Growth Market, and Spotlight Stock Market. The second most active country is Norway with 
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Table III. IPO Distribution by Region and Exchange from 2000 to 2017 

 

Yearly distribution of IPOs in Denmark, Finland, Norway, and Finland from 2010 to 2017. The total sample includes 432 IPOs of which 257 are listed on main markets, 175 on non-main markets, and 65 IPOs 
are PE-backed. Source: Dealogic (2019), Bloomberg (2019), and own contributions. 

IPOs by Country 

 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total 

Denmark 
 

6 1 0 0 0 1 9 5 1 1 3 0 0 1 2 1 3 4 38 

Finland 
 

8 0 1 0 0 2 3 1 0 0 0 0 0 1 3 10 5 9 43 

Norway 
 

5 1 1 1 7 23 12 5 1 1 8 5 1 9 8 5 1 8 102 

Sweden 
 

7 5 3 0 2 5 13 9 3 1 3 3 2 7 23 51 47 65 249 

Total IPOs 
 

26 7 5 1 9 31 37 20 5 3 14 8 3 18 36 67 56 86 432 

 
 

                   

IPOs by Exchange 

 

                   

Copenhagen 
 

6 1 0 0 0 1 9 5 1 1 3 0 0 1 2 1 3 2 36 

First North Denmark 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 

First North Finland 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 6 2 5 16 

First North Stockholm 
 

0 0 0 0 0 0 0 0 0 0 0 0 1 0 4 24 33 50 112 

Helsinki 
 

8 0 1 0 0 2 3 1 0 0 0 0 0 1 0 4 3 4 27 

Nordic Growth Market 
 

0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3 

Oslo Axess 
 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 3 2 0 1 7 

Oslo Stock Exchange 
 

5 1 1 1 7 23 12 5 1 1 8 4 1 9 5 3 1 7 95 

Spotlight Stock Market 
 

0 0 0 0 0 0 0 0 0 1 0 0 1 2 10 13 7 1 35 

Stockholm 
 

7 5 3 0 2 5 13 9 3 0 3 3 0 2 9 14 7 14 99 

Total IPOs, Main Markets 
 

26 7 5 1 9 31 37 20 5 2 14 7 1 13 16 22 14 27 257 

Total IPOs, Other Markets 
 

0 0 0 0 0 0 0 0 0 1 0 1 2 5 20 45 42 59 175 

 
 

                   

PE-backed IPOs by country 

 

                   

Denmark 
 

0 0 0 0 0 0 0 0 0 0 2 0 0 1 2 0 2 1 8 

Finland 
 

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 4 1 3 9 

Norway 
 

0 0 0 0 1 3 1 1 0 0 0 0 0 0 2 1 1 2 12 

Sweden 
 

0 0 3 0 0 0 4 2 0 0 2 1 0 1 5 10 2 6 36 

Total PE 
 

0 0 3 0 1 3 6 3 0 0 4 1 0 2 9 15 6 12 65 
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102 IPOs (24% of the sample), 95 of which were conducted on the main market. The third most active country 

is Finland with 43 IPOs (10% of the sample), 27 of which were conducted on the main market. The least active 

country is Denmark with 38 IPOs (9% of the sample), 36 of which were conducted on the main market. 

Looking only at the activity in the main markets, the distribution pattern across countries remains similar 

although less pronounced due to the relatively higher activity on small exchanges in Sweden. 

Regarding the distribution of PE-backed IPOs it should be noted that all PE-backed IPOs were conducted on 

the main markets. The distribution of PE-backed IPOs across years is similar to the overall distribution of IPOs 

suggesting that PE funds respond to the same equity market conditions as other private shareholders and have 

not increasingly or decreasingly used an IPO as an exit strategy throughout the 2000-2017 period. The 

distribution of PE-backed IPOs across countries is also similar to that of the total sample, with Sweden having 

most PE-backed IPOs, Norway second, and Finland and Denmark with close to the same number of PE-backed 

IPOs. The total number of PE-backed IPOs is 65 which accounts for 15% of the total sample and 25% of IPOs 

on the main markets. The number of PE-backed IPOs relative to the total sample is similar to that of Levis 

(2011) which includes 204 PE-backed IPOs out of 1,595 (13%). Levis (2011) does not specify how many of 

the PE-backed IPOs were conducted on the main market and non-main market, but it would seem reasonable 

to expect that the pattern is similar to that found in this study. 

 

4.3 Cross-Sectional Description 

The following sections will provide a cross-sectional description of the sample data across different groups. 

Hence, the data will be presented in Table IV for the entire sample (Panel A), main vs. non-main market IPOs 

(Panel A), PE-backed vs. non-PE-backed IPOs (Panel B), and for the different issuing firm industry 

classifications (Panel C). 

 

4.3.1 Main vs. Non-Main Market IPOs 

As described in Sections 4.1 and 4.2, the sample used in this paper includes IPOs from both main markets and 

non-main markets. As previously discussed, main markets and non-main markets are subject to different 

regulatory requirements which impact the type of firms that go public on the respective markets. Additionally, 

previous studies are not consistent in their approach as to which markets to include in the sample. Due to these 

differences in the markets and the sample selection approaches, the following section will outline and discuss 

the characteristics of companies that were taken public on the main markets and the non-main markets. 

As shown in Table IV, Panel A, the sample includes 257 companies that were listed on the main markets (60%) 

and 175 companies that were listed on non-main markets (40%). The share of IPOs on non-main markets in 
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this sample is slightly lower than Levis (2011) as his sample consists of around two-thirds of IPOs conducted 

on the non-main market. The median age of a listing company is 11 years for the full sample, with main market 

IPOs being older with a median age of 14 years compared to non-main markets IPOs with a median age of 9 

years. This difference is to be expected as the non-main markets offer younger, less complex companies the 

opportunity to raise public equity. Furthermore, as would also be expected, main market IPOs are larger in 

terms of both market cap and revenue, with a median market cap of EUR 162m compared to EUR 16m for 

non-main market IPOs. Hence, on a market cap value basis, main market IPOs constitute 95% of the sample. 

In terms of profitability, non-main market IPOs report negative EBITDA and EBIT margins while main market 

IPOs have median EBITDA and EBIT margins of 10.8% and 7.2%, respectively. This could indicate that firms 

that went public on non-main markets are primarily focused on top-line growth and are not cost-focused. Panel 

A further shows that main market IPOs employ more leverage with a median total debt to total assets ratio of 

0.2 compared to 0.0 for non-main market IPOs. This may be because small companies often have unstable or 

negative free cash flows as also suggested by the negative EBITDA and EBIT and therefore do not use debt 

as extensively to finance their operations. Consistent with Ritter (1991) main market IPOs have a higher book-

to-market ratio of 0.8 while non-main markets have a book-to-market ratio of 0.3, suggesting that investors 

see higher growth potential in companies that go public on non-main markets. Ritter (1991) further suggests 

that such perceived growth potential may, however, be due to over-optimism or fads. 

Looking at the values of the independent variables, main market IPOs have underwriters with a better 

reputation (1.6) compared to non-main market IPOs (2.0). This is to be expected as main market IPOs are 

larger and therefore more attractive to prestigious underwriters. It is further shown that non-main market IPOs 

exhibit slightly higher underpricing (5%) compared to main market IPOs (4%). The difference is, however, 

rather small, suggesting that an equal percentage amount is “left on the table” for new investors. 

Main market IPOs float a higher percentage of the shares at the time of the IPO (37%) compared to non-main 

market IPOs (26%). Ritter (1991) suggests that firms will choose to float a larger amount when market 

conditions are characterized by strong demand. Most non-main market IPOs were, however, conducted during 

the period 2013-2017 which was characterized by high investor demand and as such Ritter’s (1991) 

explanation may not be applied in this case. Other possible explanations for the difference may be due to the 

size and age difference between main market and non-main market IPOs. A higher free float facilitates higher 

stock liquidity. IPOs on the main markets are more valuable and investors may therefore require more stock 

liquidity in case they would want to sell their shares at some point. Hence, this may explain the higher free 

float of main market IPOs. Another explanation may be that non-main market IPOs primarily offer new shares 

in the IPO (100%) compared to main market IPOs (64%). Kim & Weisbach (2005) concludes that motivations 

for primary share offerings are generally related to raising capital for growth whereas secondary share offerings 
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Table IV. Cross-Sectional Description of Sample Firms Data 

The table reports summary median statistics for all sample firms. The total sample consists of 432 IPOs listed in the Nordics between 1 January 2000 and 31 December 2017. The table includes the number of IPOs and the 
number of PE-backed IPOs, general IPO characteristics, and the independent variables. General characteristics include company age at IPO, market cap at IPO, revenue, EBITDA margin, EBIT margin, leverage / total assets, 

and book-to-market ratio. Firm financials included in the general characteristics are as of first fiscal year after the IPO. Independent variables include PE ownership stake pre- and post-IPO, free float at the IPO, the offer price 

relative to the range, underwriter reputation, underpricing, and the percentage of new shares offered of the total offering. Source: Dealogic (2019), Bloomberg (2019), S&P Capital IQ (2019), and own contributions. 

Panel A. Full Sample and Exchange Type 

 
 

  
 

General Characteristics 

 

Independent Variables 

Exchange Type 

 

# of 
firms 

# PE-
Backed 

 

Company 
Age 

Market Cap Revenue 
EBITDA 
margin 

EBIT 
margin 

Leverage / 
Total Assets 

Book-to-
Market 

 

PE Ownership 
(Pre-IPO) 

PE Ownership 
(Post-IPO) 

Free Float 

Offer Price 

Relative to 

Range 

Underwriter 
Reputation 

Underpricing 

% New Shares 

Offered of 

Total Offering 

Main Markets  257 65  14 162 88 10.8% 7.2% 0.2 0.8  83% 34% 37% 43% 1.6 4% 65% 

Non-Main Markets  175 0  9 16 1 -91.3% -102.7% 0.0 0.3  NA NA 26% 42% 2.0 5% 100% 

Full Sample  432 65  11 61 15 5.9% 2.7% 0.1 0.5  83% 34% 32% 43% 2.0 4% 100% 
 

Panel B. IPO Type on Main Markets 

 
 

  
 

General Characteristics 

 

Independent Variables 

IPO Type on Main 

Markets 

 
# of 

firms 

# PE-

Backed 
 

Company 

Age 
Market Cap Revenue 

EBITDA 

margin 

EBIT 

margin 

Leverage / 

Total Assets 

Book-to-

Market 
 
PE Ownership 

(Pre-IPO) 

PE Ownership 

(Post-IPO) 
Free Float 

Offer Price 
Relative to 

Range 

Underwriter 

Reputation 
Underpricing 

% New Shares 
Offered of 

Total Offering 

PE-Backed  65 65  36 395 455 11.3% 8.8% 0.3 1.0  83% 34% 53% 54% 1.5 5% 17% 

NS-Backed  192 NA  12 122 31 10.1% 5.7% 0.1 0.7  NA NA 31% 33% 1.6 3% 93% 
 

Panel C. Industry 

 
 

  
 

General Characteristics 

 

Independent Variables 

Industry  
# of 

firms 

# PE-

Backed 
 

Company 

Age 
Market Cap Revenue 

EBITDA 

margin 

EBIT 

margin 

Leverage / 

Total Assets 

Book-to-

Market 
 
PE Ownership 

(Pre-IPO) 

PE Ownership 

(Post-IPO) 
Free Float 

Offer Price 

Relative to 
Range 

Underwriter 

Reputation 
Underpricing 

% New Shares 

Offered of 
Total Offering 

Communication 

Services 

 
33 2  10 34 12 6.8% 4.1% 0.1 0.4  99% 54% 28% 26% 2.0 0% 100% 

Consumer 

Discretionary 

 
55 21  23 130 117 10.6% 6.9% 0.2 0.6  75% 30% 40% 53% 1.6 4% 34% 

Consumer Staples  19 4  14 208 129 6.4% 3.0% 0.2 1.1  76% 31% 37% 46% 1.2 0% 62% 

Energy  29 3  5 183 50 22.2% 5.8% 0.4 1.2  75% 35% 28% 25% 1.3 3% 100% 

Health Care  107 7  10 29 1 -99.5% -117.8% 0.0 0.4  77% 40% 30% 40% 2.0 3% 100% 

Industrials  88 23  15 91 67 8.4% 7.1% 0.2 0.8  85% 30% 38% 50% 1.9 5% 77% 

IT  82 2  10 35 15 1.6% -0.8% 0.0 0.3  73% 30% 26% 46% 2.0 9% 100% 

Materials  15 2  10 70 15 10.3% 6.2% 0.2 1.0  93% 35% 22% 61% 2.5 5% 98% 

Utilities  4 1  6 196 30 44.5% 11.6% 0.3 1.3  18% 13% 37% 0% 1.7 0% 83% 
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are undertaken for existing shareholders to exit which supports the operating characteristics described above.  

Importantly, primary offerings dilute existing shareholders. Hence, the existing shareholders of a growth 

company may delay issuing additional equity until it is needed and thereby achieve a higher valuation and 

reduce dilution. 

 

4.3.2 PE vs. Non-PE-Backed IPOs 

As Jensen (1986) suggests that PE-backed companies may differ from other companies, the following section 

will outline and discuss any potential differences between PE-backed and non-PE-backed IPOs. PE-backed 

companies are often large companies, and hence, all the PE-backed firms used in this sample are listed on the 

main markets as seen in Panel A. The discussion in Section 4.3.1 showed that main market IPOs and non-main 

market IPOs differ greatly in their characteristics. The following section and Panel B therefore compare PE-

backed IPOs to non-PE-backed IPOs on the main markets only. The sample includes 65 PE-backed IPOs which 

corresponds to 15% of the total sample and 25% of main market IPOs. As outlined in Section 4.2, Levis’ 

(2011) sample includes 13% PE-backed IPOs which seems comparable to the 15% in this sample. The slight 

difference may be due to the use of different samples or the definition of being PE-backed. 

There are several firm and operational characteristics that differ between PE- and non-PE-backed IPOs. It is 

evident from Panel B that PE-backed IPOs are older with a median age of 36 years compared to 12 years for 

non-PE-backed. This is consistent with expectations and Jensen (1986) as PE firms most often invest in mature 

companies with stable cash flows. PE-backed IPOs are also larger in terms of market cap (EUR 395m), and 

revenue (EUR 455m) compared to non-PE-backed IPOs with a median market cap of EUR 122m and revenue 

of EUR 31m. The size difference is consistent with Levis (2011) who also reports that PE-backed IPOs are 

larger than non-PE-backed IPOs. The reason for the size difference may be the same as for the age difference, 

namely that PE firms invest in mature companies with stable cash flows. 

Although Levis (2011) finds that PE-backed IPOs are larger, this is not the case for the largest IPOs in his 

sample. In Levis’ (2011) sample, 28 firms have a market cap above GBP one billion, however only one of 

these is PE-backed. In contrast, the sample used in this study includes 27 firms with a market cap above EUR 

one billion; however, these 27 firms are evenly distributed between being PE-backed (13 IPOs) and non-PE-

backed (14 IPOs). Such a distribution may have important implications for the results in this study. Measured 

by market cap, PE-backed IPOs account for 46% of the total sample compared to 16% in Levis’ (2011) sample. 

If PE-backed IPOs have performed better than non-PE-backed IPOs, the fact that PE-backed IPOs account for 

almost half of the market value in this sample implies that the value-weighted returns will be higher compared 

to a value distribution similar to Levis (2011). 
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In terms of operational performance, PE-backed IPOs show slightly higher margins than non-PE-backed IPOs. 

PE-backed IPOs report median EBITDA and EBIT margins of 11.3% and 8.8%, respectively, while non-PE-

backed IPOs report 10.1% and 5.7%. PE firms often invest in specific industries, and it could therefore seem 

reasonable to assume that these earnings differences are due to industry selection, however, this is not the case 

as PE-backed IPOs generally show higher EBITDA margins for most industry segments.  Levis (2011) show 

similar patterns, although the PE effect seems stronger as PE-backed IPOs have a median EBITDA margin of 

15% compared to 8% for non-sponsor-backed IPOs. The operating performance, however, indicates the PE 

firms may have improved the portfolio companies prior to exiting. 

PE-backed IPOs also deploy more leverage with a total debt to total assets ratio of 0.3 compared to 0.1 for 

non-PE-backed IPOs. As discussed in Section 2.2.2, this is to be expected as PE firms use leverage to finance 

acquisitions with the use of smaller equity stakes, and Jensen (1986) argues that PE firms use leverage to 

increase monitoring of management and reduce agency costs. Furthermore, the debt level is consistent with 

previous studies that show PE-backed IPOs employing more leverage than non-sponsor-backed IPOs including 

Levis (2011) reporting a total debt to total assets ratio of 0.4 and Cao & Lerner (2009) with a 0.3 ratio. 

With regards to the independent variables, the median PE owner holds 83% of the shares pre-IPO and 34% 

post-IPO. The PE owner thus holds a very large controlling stake before the IPO which supports the notion, 

that the PE owner is strongly incentivized to maximize the value of the company. The PE firm, however, also 

retains roughly one-third of the company’s equity which it later intends to sell in the market following the 

expiration of lock-up periods. The PE owner should therefore be incentivized to position the company in a 

way that reduces the likelihood of the share price from falling after flotation. The pre-IPO ownership stake is 

somewhat different from what Cao & Lerner (2009) finds (53%), however, the post-IPO stake is very 

comparable (36%). 

As further shown in Panel B, the decrease in ownership of PE firms is not due to the dilution of shares. PE-

backed IPOs float a much larger percentage of the equity at the IPO (53%) compared to non-sponsor-backed 

IPOs (31%). This difference appears to be driven by the exit of the PE firm given that their ownership stake 

drops from 83% to 34% and that only 17% new shares are issued of the total offering. Non-PE-backed IPOs, 

on the other hand, offer 93% new shares of the total offering, suggesting that they primarily undertake an IPO 

to fund growth or to restructure the capitalization of the firm. 

With regards to the offer price relative to the range, PE-backed IPOs have an offer price that is set just above 

the middle of the range (56%) while non-PE-backed IPOs fall short at the middle (33%). As shown by the 

underwriter reputation metric, this is not due to PE firms hiring high reputation underwriters to undertake the 

IPO as the two groups report almost identical underwriter reputation scores. Furthermore, despite the price 

being set higher within the range, PE-backed IPOs exhibit slightly higher first day returns than non-sponsor-
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backed IPOs. It is not clear what causes this difference, however, one explanation may be that the initial price 

range was set strategically low. 

In conclusion, PE-backed IPOs are older, larger, more profitable, and employ more debt than non-PE-backed 

IPOs. The PE owner holds a large stake pre-IPO and exits to a great extent through the IPO by offering existing 

shares, however, retaining one-third of the company’s equity post flotation. 

 

4.3.3 Industry Characteristics 

As shown by Ritter (1991), firms going public are not evenly distributed across industries. Some industries 

may exhibit more IPO activity in specific time-periods or geographical areas. Panel C in Table IV therefore 

shows the distribution of IPOs by industry and their characteristics which will be discussed below. 

The sample used in this study is heavily dominated by companies within health care, industrials, and IT which 

account for 64% of the total sample, with health care being the most active industry group. This distribution is 

slightly different from some of the previous literature. Ritter’s (1991) sample includes primarily companies 

within IT, communication services, energy, and financials which account for 58% of his industry classified 

sample. Levis’ (2011) sample includes primarily companies within consumer services, financials, industrials, 

and IT which account for 74% of his sample. The main reasons for these differences are the exclusion of 

financials in this study and the much higher IPO activity for health care companies. On the other end of the 

scale, utilities, materials, and consumer staples are the least active industries, accounting for only 9% of the 

total sample. Utilities is by far the least frequent industry with only four observations. 

PE firms are most heavily involved in IPOs within consumer discretionary and industrials, accounting for 38% 

and 26% of the IPOs in these industries, respectively. Despite health care being the most active industry, only 

a fraction of these IPOs is PE-backed. This is line with the findings of Levis (2011) who shows that PE firms 

are most engaged within consumer services, industrials, and consumer goods. As discussed in Section 4.3.2, 

PE firms use leverage to acquire a company and therefore relies on industries that may generate stable cash 

flows to service interest payments and bring down debt levels. 

Looking at the company age, the industries are generally very similar with a few exceptions. Consumer 

discretionary is by far the oldest with a median age of 23 years and industrials comes in second with 15 years. 

At the other end of the scale, energy and utilities are the youngest industries with a median age of 5 and 6 

years, respectively. It appears that this may be due to new businesses developing within renewable energy. 

Interestingly, although energy and utilities are the youngest industries, they are, along with consumer staples, 

among the largest measured by market cap. Health care, communication services, and IT are the smallest 

industries measured by market cap. The reason for this is that these industries are among the most active on 
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the non-main markets, and just above half of the IPOs within these industries are undertaken on the non-main 

markets. 

In terms of operational characteristics, consumer staples and consumer discretionary are the largest measured 

by revenue while health care is by far the smallest. The most profitable industries are utilities and energy with 

EBITDA margins of 44.5% and 22.2%, respectively. Health care is by far the least profitable industry with a 

median EBITDA margin of -99.5%. This is due to the health care companies not yet having any products on 

the market but instead invest heavily in R&D. 

 

4.4 Peer Groups 

The peer group identification process was outlined in Section 4.1.1. The following section will present how 

well the peers match the IPOs based on the matching criteria previously discussed and discuss any potential 

issues with the peers selected. 

As outlined in Section 4.1.1, the peer groups consist of up to five companies. 25 peer groups consist of only 

four peers, and three peer groups consist of only three peers due to lacking comparable companies. Table V 

shows that the vast majority of the peer groups consist of five peers as the average peer group consists of 4.9 

peers. With regards to peer group characteristics, there is a very high industry match rate of 100% median and 

92% mean. The reason that the industry mean match is not 100% is that some companies are wrongfully 

classified in the S&P Capital IQ database, i.e., NNIT A/S is classified as a health care company when it more 

so resembles an IT company. The sub-industry match rate is somewhat lower with a median of 80% and a 

mean of 68% due to sub-industry categories being more ambiguous as previously discussed. 

 

Table V. Peer Group Description and Characteristics 

The table reports the number of peers, average peer group size, and peer group matching characteristics presented by the median and mean match for 

industry, sub-industry, geography, and market cap. Source: Dealogic (2019), Bloomberg (2019), S&P Capital IQ (2019), and own contributions. 

 
 

   
 

Peer Group Characteristics 

 
 

   
 

Industry Match Sub-Industry Match Geographical Match Market Cap Match 

Type 

 

# of IPOs # of Peers 
Avg. Peer 

Group Size 

 

Median Mean Median Mean Median Mean Median Mean 

Main Markets 
 

257 1,263 4.9 
 

100% 91% 80% 68% 60% 57% 82% 86% 

Non-Main Markets 
 

175 866 4.9 
 

100% 93% 80% 67% 80% 79% 83% 81% 

PE-Backed 
 

65 323 5.0 
 

100% 94% 75% 64% 60% 55% 86% 92% 

NS-Backed 
 

192 1,806 4.9 
 

100% 91% 80% 70% 60% 58% 81% 84% 

All 
 

432 2,129 4.9 
 

100% 92% 80% 68% 75% 66% 83% 84% 

 

 

With regards to geographical match, most of the peers have an identical geographical presence, defined as 

being listed in the Nordics, as the overall sample median is 75% and the mean is 66%. The geographical match 
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is higher for non-main market IPOs with a median of 80% and a mean of 79%. The reason for this is that more 

emphasis was put on matching these peers geographically. The non-main market listed firms are generally 

smaller as discussed in Section 4.3.1 and it should therefore be reasonable to assume that international investors 

are less aware of these companies. 

The market cap match is generally the same across the different groups, with a total sample median of 83% 

and mean of 84%. For each company, the market cap match is calculated as the market cap of the listing firm 

at the close of the first day of trading divided by the average peer group market cap at the same time. Hence, 

as the match is less than 100% this means that the matching firms are generally 20% larger in terms of market 

cap. The perfect peer group has, in addition to other matching criteria, the exact same size, however, as the 

peer group firms are not substantially larger, it is assumed that this will not be an issue when comparing share 

price performance. 

 

Figure II. Number of Unique Peers and Peer Group Occurrences 

The figure shows the number of unique peers used in the peer group benchmarks and the number of occurrences of each 
unique peer in the peer groups. Source: S&P Capital IQ (2019) 

 

 

 

As Ritter (1991) notes, a possible issue to using peer groups is the inclusion of the same peer in multiple peer 

groups during an overlapping time-period. This may give rise to inflated out- or underperformance depending 

on the return of a few peers. This issue is more pronounced, the more peer groups the company is included in 

and it naturally has a greater effect if only one peer is selected for each IPO. Figure II shows the number of 

unique peers and the number of peer group occurrences. The figure shows that there are 1,128 unique peers 

used to build the peer groups. Most of the peers are used in no more than three different peer groups and they 

account for 64% of the total peers used. The number rises to 80% for peers used in no more than five different 

groups and 90% for peers used in no more than seven groups. Two peers are used in 15 different peer groups. 

This could pose an issue if the few companies used in several peer groups exhibit extreme performance. 
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However, given that the peer groups consist of up to five companies, it is assumed that any such performance 

will be normalized by the other peers in the group. 

 

4.5 Data Quality 
 

4.5.1 Distribution of Returns 

As discussed in Section 3.3, there may be several issues related to the distribution of the ARs. One of the issues 

is the skewness bias, which is more dominant for the BHAR than the CAR, though present in both. This paper 

also finds skewness in the BHAR, and the most skewed returns are the three-year returns. The overall sample 

three-year market-adjusted and peer-adjusted BHARs have the following distributions: 

Figure III. Three-Year Market-Adjusted and Peer-Adjusted BHAR 

The figure provides the distribution as well as the associated kernel of the three-year market-adjusted and peer-adjusted 
BHAR for the total sample. Source: Own contributions. 
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The skewness for the three-year BHAR is present when using a market index. The skewness is clearly 

alleviated using peer groups as a benchmark, which was also found by Barber & Lyon (1997). The ARs are 

more evenly distributed around zero, and the tails are to some extent similar. This will increase the robustness 

of the statistical tests and the regressions. The skewness is, however, still present in the other benchmarks (e.g., 

industry and size) which are included in Appendix A. In contrast to the BHAR, the distributions of the CARs 

are in general more evenly distributed approximating a normal distribution. This confirms Barber & Lyon’s 

(1997) observations that the skewness bias is more dominant in BHAR compared to CAR. 

Even though the skewness has been limited to some extent, it is essential to understand if the data is normally 

distributed. It is evident just by looking at the distributions above and from Appendix A, that the normality 

assumption may not be respected. Several methods were introduced in Section 3.5 that test the normality of 

the data, a statistical test (Shapiro-Wilk) and a visual inspection (QQ-plot). There is a clear tendency that the 

CAR scores better in the Shapiro-Wilk test compared to the BHAR. The Shapiro-Wilk test yields that on a 5% 

significance level, only the three-year CAR industry return is normally distributed. The remaining returns can 

therefore not be argued to be normally distributed. Comparing the test results of the BHAR for the different 

benchmarks, the peer-adjusted returns are the most “likely” benchmark to resemble a normal distribution. In 

all return periods (one year, two years, and three years), the peer group benchmark tests outperform all others. 

This could indicate that peer group benchmarks are a more appropriate benchmark because it increases the 

robustness of the statistical tests. 

Since the data does not follow a normal distribution according to the Shapiro-Wilk test, a more practical 

approach, such as the QQ-plot, may confirm whether the data follows an approximate normal distribution. The 

QQ-plots show that the BHARs using a peer-adjusted benchmark are more normally distributed than the 

remaining benchmarks, supporting the findings from the Shapiro-Wilk tests. Comparing the benchmarks 

across all three return periods for the BHAR, the peer-adjusted returns are argued to be the most normally 

distributed. The remaining benchmarks (market, industry, and size) provide BHARs which are less likely to 

follow a normal distribution, mainly because of the skewness. The QQ-plots for the CARs show that the 

majority of the returns are approximately normally distributed and are therefore suitable for both regression 

and statistical tests. In conclusion, the peer group for BHAR is argued to be the benchmark, which provides 

ARs that are most approximately normally distributed. As described in Section 3.5, non-parametric tests will 

be applied to account for non-normality. The multivariate regression will use peer-adjusted ARs, since the 

overall distribution of the BHAR and CAR are the most robust compared to the remaining benchmarks. 
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4.5.2 Regression Related Checks 

Several statistical tests regarding regressions were introduced in Section 3.5.2. These are performed to ensure 

that the regression results are reliable. This paper will perform several different regressions depending on 

which independent variables are included. The tests for heteroscedasticity and multicollinearity will, however, 

only be presented for Regression 2 for the one-year CAR, as this includes all sample firms as well as all control 

variables. 

Heteroscedasticity is tested by plotting the errors against the predicted values and a White test. Plotting the 

predicted values against the error terms show no clear indications of heteroscedasticity with the variance being 

rather stable in relation to the predicted values (see Appendix D). The White test furthermore supports this.  

Possible multicollinearity is tested using VIF (see Section 3.5.2). Appendix E provides an overview of the 

VIF-coefficients for each of the independent variables. As previously mentioned, a rule of thumb is to exclude 

variables with VIF higher than 10. A simple inspection of VIF-coefficients shows that none of the variables 

suffer from possible multicollinearity. 

There do not appear to be any statistical issues with the regression related to one-year peer-adjusted CAR. The 

regression shows no indication of heteroscedasticity, and none of the VIF values suggest that multicollinearity 

is present. The regression can therefore be argued to provide statistically reliable results. 
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Chapter 5 

 

Results and Discussion 

As previously outlined, the purpose of this paper is concerned with the long-run performance of IPOs. Firstly, 

the paper aims to test whether IPOs exhibit statistically significant out- or underperformance compared to four 

different benchmarks. Secondly, the paper aims to test whether selected offering characteristics and other 

relevant variables may impact the long-run performance of IPOs. This chapter presents the statistical findings 

concerning the hypotheses stated in Chapter 2 and discuss these findings in relation to previous studies. The 

first section presents findings for the t-tests as discussed in Section 5.1 regarding the long-run performance of 

IPOs for the overall sample and of selected different IPO groups, as well as differences across the benchmarks. 

The second subsection presents findings for the regressions as discussed in Section 5.2 regarding the potential 

effects of offering and other characteristics on the long-run IPO performance. 

 

5.1 Long-Run Performance of Different IPO Groups 

As discussed in Chapter 2, previous studies have found negative IPO ARs. This section aims to contribute to 

the literature in relation to Hypotheses 1 and 2 by studying a different geographical area and a more recent 

time-period. The following section is hence divided into the overall sample and PE-backed vs. non-PE-backed 

IPOs. Furthermore, to highlight any potential differences between main markets and non-main markets, the 

results will also be presented for each in isolation. The focus will be on the BHARs as this arguably most 

closely resembles how investors act in the marketplace. Both equal and value-weighted returns will be in focus 

as they each have their merits. As presented in Section 3.3, this study applies four different benchmarks when 

calculating ARs. In the following sections, the peer group and market benchmarks will have the primary focus, 

although the industry and size benchmarks will also be touched upon. 

 

5.1.1 Long-Run Performance of the Total Sample 

Table VI provides the total sample ARs. The table includes ARs as measured by each of the four benchmarks 

including peer, market, industry, and size. For each of the four benchmarks, the ARs are shown for year one, 

two, and three. The table further shows the test-statistics for the tests described in Section 3.5.3. The ARs vary 

greatly depending on the time horizon, the benchmark, and the weighting approach which is consistent with 

previous findings by Levis (2011). Interestingly, however, in contrast to previous studies, the ARs found in 

this study are predominantly positive. This will further be discussed on the following pages.
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Table VI. Abnormal Returns for the Total Sample  

The table provides an overview of the ARs from 2000 to 2017 for the total sample including the number of observations, t-test for all return metrics, and Wilcoxon test statistic. The t-tests for CAR are 

the conventional t-test, while t-test for BHAR is the skewness adjusted t-test presented by Lyon et al. (1999). Source: Own contributions. 
 

***, **, * indicate significance at the 0.01, 0.05, and 0.1 level, respectively. 

General IPO Performance 

  
Peer  Market  Industry  Size 

  
Equal Value  Equal Value  Equal Value  Equal Value 

  
CAR BHAR CAR BHAR  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR 

1 year  -1.20% -0.31% 1.39% 4.13%  6.38% 4.52% 4.69% 8.01%  9.58% 6.73% 7.93% 10.87%  4.84% 2.47% 6.31% 9.40% 

Count  428 426 428 426  428 426 428 426  397 396 397 396  401 400 401 400 

t-test  -0.41 -0.09 0.61 1.94*  2.13** 1.53 2.33** 5.00***  2.98*** 2.07** 3.56*** 6.73***  1.56 0.78 3.05*** 6.30*** 

Wilcoxon  -0.15 -1.69* NA NA  -1.69* -1.38 NA NA  -2.4** -0.64 NA NA  -1.22 -1.95* NA NA 

2 years  -3.60% -7.77% 10.08% 7.52%  13.27% 6.95% 11.52% 12.04%  20.29% 12.46% 20.15% 20.22%  12.84% 2.73% 15.34% 15.92% 

Count  338 340 338 340  337 339 337 339  309 309 309 309  312 312 312 312 

t-test  -0.76 -1.46 3.36*** 2.8***  2.74*** 1.61 4.03*** 5.33***  3.86*** 2.56** 6.53*** 9.76***  2.52** 0.58 5.35*** 6.40*** 

Wilcoxon  -0.42 -2.91*** NA NA  -2.89*** -1.12 NA NA  -3.69*** -0.26 NA NA  -2.91*** -1.58 NA NA 

3 years  -7.91% -14.63% 10.69% 2.95%  15.85% -1.45% 10.55% 5.22%  25.66% 4.20% 23.71% 12.41%  14.47% -5.87% 15.13% 8.89% 

Count  266 287 266 287  265 287 265 287  239 257 239 257  242 261 242 261 

t-test  -1.3 -2.24** 2.74*** 0.76  2.64*** -0.27 2.85*** 1.83*  4.04*** 0.79 6.21*** 4.22***  2.31** -0.97 4.37*** 2.84*** 

Wilcoxon  -0.86 -3.26*** NA NA  -2.86*** -2.27** NA NA  -3.97*** -1.21 NA NA  -2.55** -2.85*** NA NA 
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5.1.1.1 Peer-Adjusted Abnormal Returns 

With regards to the peer group benchmark, it appears that the ARs are very sensitive to whether the returns are 

equal- or value-weighted; the equal-weighted returns are all negative while the returns are positive when value-

weighting. More specifically, the equal-weighted one-, two-, and three-year BHARs are -0.31%,  -7.77%, and 

-14.63%, respectively, with the three-year AR being statistically significant at the 0.01 level for the Wilcoxon 

test and the 0.05 level for the t-test, the two-year BHAR being statistically significant at the 0.01 level only for 

the Wilcoxon test, and the one-year BHAR being statistically significant at the 0.1 level only for the Wilcoxon 

test. For the value-weighted returns, the one-, two- and three-year BHARs are 4.13%, 7.52%, and 2.95%, 

respectively, with the one-year return being statistically significant at the 0.1 level for the t-test, and the two-

year return being statistically significant at the 0.01 level for the t-test. As previously discussed, in the value-

weighting approach, firms with higher market caps are weighted more heavily, and hence, the results imply 

that larger companies exhibit superior returns. This is consistent with Levis (2011) who similarly finds that 

returns are less negative when value-weighting. The results do generally not differ greatly between measuring 

the returns by CAR or BHAR and only the two- and three-year value-weighted CAR prove to be statistically 

significant at the 0.01 level. Hence, the results do not provide convincing statistical evidence that the ARs are 

different from zero, and thus the null hypothesis for Hypothesis 1 cannot be rejected when testing the peer 

group adjusted ARs. 

As discussed in Sections 3.3 and 4.1.1, the peer group approach applied in this study is an adaptation of 

previous studies’ approaches which has been further developed upon. Hence, no directly comparative 

benchmark approach and ARs exist. Nonetheless, Ritter (1991), Loughran & Ritter (1995), and Levis (2011) 

find negative peer-adjusted ARs. Ritter (1991) matches firms by industry codes and market cap and finds three-

year equally-weighted BHAR of -27.39%. The three-year equally-weighted BHAR in this study is not as 

negative, however, the results arguably remain comparable. Ritter (1991) does not provide value-weighted 

returns, and as such, it is not possible to tell whether his results are similar to those of this study. Loughran & 

Ritter (1995) match firms by size and finds three-year equally-weighted BHAR of -26.9%. They further 

provide results on the five-year BHARs when equal- and value-weighting of -50.7% and -33.0%, respectively. 

Levis (2011), on the other hand, matches firms by size and book-to-market ratio and provides results that are 

somewhat similar to those found in this study. Hence, Levis (2011) reports equal-weighted one-, two-, and 

three-year BHAR of -1.64%, -3.12%, and -6.11%, respectively, and value-weighted returns of -10.85%,               

-1.73%, and -4.52%. The AR patterns are thus to a certain extent similar as the equally-weighted returns are 

negative and become increasingly negative over time, while the value-weighted returns are closer to zero, 

except for the one-year value-weighted BHAR which is also statistically significant. Furthermore, although 

the peer-adjusted BHARs found in this study are positive when value-weighting, only the two-year return is 

statistically significant. 
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5.1.1.2 Market-Adjusted Abnormal Returns 

Looking at the market-adjusted ARs in Table VI, the IPOs generally exhibit positive ARs, and the difference 

between equal- and value-weighting is less pronounced than it was for the peer group benchmark. Hence, the 

equal-weighted one-, two-, and three-year BHARs are 4.52%, 6.95%, and -1.45%, respectively, with only the 

three-year BHAR being statistically significant at the 0.05 level for the Wilcoxon test. For the value-weighted 

returns, the one-, two- and three-year BHARs are 8.01%, 12.04%, and 5.22%, respectively, with the one- and 

two-year BHARs being statistically significant at the 0.01 level for the t-test and the three-year BHAR being 

statistically significant at the 0.1 level. The difference in returns between equal- and value-weighting thus 

shows a similar pattern to the peer group benchmark, indicating that larger firms exhibit superior returns. 

Furthermore, the CARs are larger than the BHARs when equally-weighting and they are generally statistically 

significant at the 0.05 or 0.01 level. In addition, the value-weighted CARs are statistically significant at the 

0.05 and 0.01 levels. The market-adjusted ARs thus provide varying statistical results, with some results being 

significantly different from zero and others not. Hence, the null hypothesis for Hypothesis 1 may only be 

partially rejected when testing the market-adjusted ARs. 

As discussed in Section 2.1, previous literature primarily finds market-adjusted ARs that contrast with the 

findings of this study. Loughran & Ritter (1995) primarily focus on the peer-adjusted ARs, however, they do 

provide market-adjusted returns for comparative measure. They apply several different US market benchmarks 

and find IPO underperformance of -22% to -33% five years BHAR when equal-weighting. Levis (1993) finds 

a bit more mixed results as he reports equally-weighted CARs for one-, two-, and three-year of 1.57%, -5.20%, 

and -11.38%, respectively, and three-year equal-weighted BHAR of -6.77%, with only the three-year CAR 

being statistically significant. In a later study, Levis (2011) provides additional findings on IPO 

underperformance when calculating market-adjusted BHARs using equal-weighting, however, when value-

weighting the underperformance is only prevalent in the first year after the IPO. Hence, Levis (2011) reports 

value-weighted BHARs of -0.06% and -0.00% for year two and three, respectively. While Loughran & Ritter 

(1995) and Levis (1993, 2011) study the US and UK IPO markets, Westerholm (2006) uses a more comparable 

sample to that of this study. Westerholm (2006) reports equal-weighted five-year BHAR of -3.18% per annum 

in the Nordics, with underperformance in Sweden and Finland and positive ARs in Norway and Denmark. The 

positive market-adjusted ARs found in this study thus seem to contradict previous findings to a great extent. 

This discrepancy will further be investigated and discussed later in Section 5.1.1.5. 

 

5.1.1.3 Industry-Adjusted Abnormal Returns 

Looking at the industry-adjusted ARs in Table VI, it appears that the positive ARs are even larger than the 

market-adjusted ARs. More specifically, the equal-weighted one-, two-, and three-year BHARs are 6.73%, 

12,46%, and 4.20%, respectively, with the one- and two-year BHARs being statistically significant at the 0.05 
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level for the t-test. For the value-weighted returns, the one-, two- and three-year BHARs are 10.87%, 20.22%, 

and 12.41%, respectively, all of which are statistically significant at the 0.01 level. The difference in returns 

between equal- and value-weighting thus shows a similar pattern to the peer group and market benchmarks, 

indicating that larger firms exhibit superior returns. Furthermore, the CARs are generally larger than the 

BHARs, with statistical significance at the 0.05 or 0.01 levels for all tests. The industry-adjusted ARs thus 

provide strong statistical results for IPO outperformance, as only the three-year equal-weighted BHAR is not 

statistically significant. Hence, the null hypothesis for Hypothesis 1 may to a great extent be rejected when 

testing the industry-adjusted ARs. 

 

Figure III. Price Development of STOXX 600 and FTSE Nordic in the Period 2000-2017 

Source: S&P Capital IQ (2019) 

 

 

 

 

With regards to previous literature, Levis (2011) also applies industry indices to calculate ARs, however, while 

this study finds positive industry-adjusted ARs, Levis (2011) finds them to be negative. Hence, he reports     

one-, two-, and three-year equal-weighted BHARs of -4.64%, -11.70%, and -13.67%, with the two- and three-

year returns beings statistically significant. For value-weighting, the one-, two-, and three-year BHARs are a 

bit close to zero of -3.86%, -5.69%, and -9.22%, respectively, none of which are statistically significant. Hence, 

as this study reports positive and statistically significant industry-adjusted ARs and Levis (2011) finds them 

to be negative and only partially significant, it poses the important question; why is this the case? To answer 

this question, one must first understand the sample and industry benchmark differences. Recall that the industry 

benchmarks applied in this study are European sector indices as Nordic sector indices are not available. In 

contrast, Levis (2011) applies a UK sample and UK sector indices thus matching the benchmark more closely 

by geography. The lack of close geographical match in this study may be an issue if the European and the 



 

 

73 

 

Nordic equity markets have differed in terms of historic returns. Figure III show the historical development of 

the STOXX 600 and the FTSE Nordic from 2000 until 2017. As seen in the graph, the FTSE Nordic has 

outperformed the STOXX 600 since the beginning of 2009. More specifically, the FTSE Nordic increased 

165% since Dec-08 while the STOXX 600 increased only 100%. As described in Section 4.2, 67% of 

companies in the sample used in this study were listed from 2009 onwards. It may therefore be the case that 

the outperformance observed by the industry-adjusted ARs are due to geographical differences in the sample 

and the benchmark. However, a further examination of the sample return patterns will be done in Section 

5.1.1.5. 

 

5.1.1.4 Size-Adjusted Abnormal Returns 

Looking at the size-adjusted ARs in Table VI, the sample once again shows generally positive ARs. The 

equally-weighted BHARs for year one, two, and three are 2.47%, 2.73%, and -5.87%, respectively, with the 

one- and three-year BHARs being statistically significant only for the Wilcoxon test, and the two-year BHAR 

is not statistically significant in any of the tests. The value-weighted BHARs for year one, two, and three are 

9.40%, 15.92%, and 8.89%, respectively, all of which are statistically significant at the 0.01 level. As was the 

case for the peer, market, and industry benchmarks, when the size-adjusted ARs are value-weighted, the ARs 

become larger suggesting that larger firms exhibit superior returns. With regards to the CARs, there appears 

to be somewhat consistency between the CARs and the BHARs, except for the two- and three-year equally-

weighted ARs. The two-year equally-weighted CAR is 12.84% (compared to 2.73% BHAR) and is statistically 

significant at the 0.05 level for the t-test and 0.01 for the Wilcoxon test. The three-year equally-weighted CAR 

is 14.47% (compared to -5.87% BHAR) and is statistically significant at the 0.05 level for both tests. 

Furthermore, the value-weighted CARs show statistical significance for all horizons at the 0.01 level. The size-

adjusted ARs thus provide varying statistical results, with some results being significantly different from zero 

and others not. Hence, the null hypothesis for Hypothesis 1 may only be partially rejected when testing the 

size-adjusted ARs. 

Levis (2011) similarly tests size-adjusted ARs, however, in contrast to this study he finds negative ARs. More 

specifically, Levis (2011) finds the equally-weighted one-, two-, and three-year BHARs to be -5.20%,                   

-10.15%, and -6.95%, respectively, with only the two-year being statistically significant. For the value-

weighting, he finds -13.20%, -2.18%, and -1.36% for year one, two, and three, respectively, with only the one-

year being statistically significant. Hence, as was also the case for the market- and industry-adjusted ARs in 

this sample, the size-adjusted ARs appear to be positive and inconsistent with previous findings. A further 

examination of the sample return patterns will therefore be conducted in the following section. 
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5.1.1.5 Possible Explanations for the IPO Outperformance 

As briefly discussed in the previous sections, the positive IPO ARs and only small underperformance observed 

in this sample call for further examination of the results. Due to the differing benchmark methodology and AR 

calculations across the literature, only the equally-weighted market-adjusted ARs will be discussed in this 

section as it is deemed most comparable to previous research. The AR patterns across years in this study are, 

however, generally similar across benchmarks and AR calculations. Table VII shows the ARs for each sample 

year in Panel A, and the accumulated ARs for each period starting from 2000 in Panel B, e.g. “2006” includes 

IPOs from 2000-2006 and “2017” is the total sample as discussed in previous sections. 

As seen in Panel A, ARs are generally negative from 2000 to 2010, with a few exceptions in 2003, 2004, 2005, 

and 2006. Aside from 2005, however, these years are characterized by low IPO activity and as such do not 

have a large effect on the overall sample. Furthermore, the positive returns in 2005 are modest with only 5.4% 

outperformance in year three. During the 2000-2010 period, the years exhibiting negative returns and where 

more than 10 firms went public have three-year returns ranging from -11.0% and -38.8% which is very 

comparable to previous literature as discussed in Section 2.1. As further seen in Panel B, accumulated three-

year ARs during the 2000-2010 period range from -5.4% in the 2000-2005 period to -13.6% in the 2000-2010 

period. Although the underperformance during this period is not as pronounced as was found by Loughran & 

Ritter (1995), it is very comparable to the findings of Levis (2011) who finds a three-year AR of -13.46%. 

From 2011 onwards, there appears to be a shift in the ARs from being predominantly negative to being positive 

as seen in Panel A. This is further illustrated in Panel B as returns approach zero from 2011 and become 

positive in 2015 for one- and two-year ARs. During the 2011-2017 period, the years 2013, 2015, and 2016 are 

of particular interest. These years are characterized by high positive ARs and many IPOs. Especially 2015 is 

of interest as this is by far the most active year where it is possible to calculate three-year ARs. Hence, the 

one-, two-, and three-year ARs for companies that were listed in 2015 are 30.06%, 24.46%, and 14.38%, 

respectively. In Panel B, it is shown how the full sample ARs become positive in year one and two when 

including 2015, while the three-year BHAR increases from -7.52% to -2.49%. 

Looking further at Panels C-F in Table VII, the ARs for each country are predominantly negative before 2011. 

From 2011 onwards, the shift in the overall sample ARs appear to be driven primarily by Sweden and to some 

extent Denmark and Finland. For Swedish IPOs, the three-year ARs are positive in 2011-2013 and 2015-2016. 

2015 is especially important as there were 51 Swedish IPOs in this year, exhibiting a three-year AR of 18.74%. 

Similarly, the ARs in Denmark and Finland are also positive in 2015, however, the number of observations is 

much lower. Hence, it appears that the shift in the ARs is primarily driven by Swedish IPOs. 

It thus appears that there has been a clear shift in the direction of the ARs beginning in 2011. The shift therefore 

happens to coincide with the financial crisis. Both the period leading up to the financial crisis and the period 
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following the financial crisis were characterized by rising equity prices, yet only the ex-post period exhibits 

positive abnormal IPO returns. One difference between the two periods, however, is the level of interest rates, 

with the ex-post period characterized by low or negative interest rates. This should, however, affect the entire 

equity market and not only IPOs, and as such, it would not seem reasonable that this could be an explanation. 

It could instead be the case that investor sentiment has changed following the financial crisis, leading to less 

initial optimism and therefore less underpricing, with an implied lower first day close price. However, looking 

at the level of underpricing pre- and post-financial crisis, the opposite appears to be present as average 

underpricing before 2011 is 8.5%, and from 2011 onwards it is 11.1%. As previously discussed in Section 4.2, 

from 2014 onwards the non-main markets experienced a high increase in the number of IPOs. In the case that 

these smaller firms would exhibit larger returns, this may contribute to explain the shift to positive ARs. As 

discussed in Section 5.1.1.2, however, the value-weighted returns are larger, implying that the non-main 

market IPOs may not explain the shift. 

In addition to the findings in previous literature, several theoretical explanations were put forward in Section 

2.2.1, based on which this paper hypothesized that negative performance would be present. These included: 

i. Information asymmetry 

ii. Conflict of interest between current and new shareholders 

iii. Windows of opportunity / Pseudo Market Timing 

iv. Window dressing 

The results found in this study suggest that either information asymmetry and conflicts of interest are not 

present or that current owners are not able to take advantage of their superior information. The results similarly 

do not provide evidence that managers are able to take advantage of windows of opportunity nor that any 

window dressing would lead investors to assign a higher value to the firm, with subsequent underperformance. 

The Pseudo Market Timing hypotheses introduced by Schultz (2003) may, however, provide insights to the 

return patterns found in this study. Recall that the Pseudo Market Timing hypothesis argues that more firms 

will issue equity when equity prices rise. This pattern also appears to be present in the sample used in this 

paper as IPO activity increased greatly from 2013 to 2015, with a slight decrease in 2016 and an all-time high 

in 2017. Investor appetite may therefore have been high during this period, resulting in the positive ARs. 

Following Schultz’s (2003) theory, the market will eventually experience a fall in equity prices, which would 

result in investor appetite for recently listed firms to decrease, and it would thus be expected that IPOs issued 

in the high activity period just before the decrease in market prices would exhibit negative ARs. Given that a 

higher number of IPOs are issued just before the fall in equity prices, the overall sample should exhibit negative 

ARs. If this were to be the case in the near future, the above argument would imply that IPOs issued in the 

second half of 2016 and 2017 would exhibit negative three-year ARs, and the total sample would similarly 

exhibit negative ARs. 
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As discussed above, the ARs in this sample very much resemble those of previous studies until 2011. From 

2011 onwards, there is a shift in ARs from being negative to being positive. It is unclear what has caused this 

shift, however, a possible explanation may relate to Schultz’s (2003) Pseudo Market Timing. Hence, if equity 

prices were to fall in the near future, it could be expected that the highly active IPO years of 2016 and 2017 

would exhibit negative three-year ARs, and the total sample would similarly exhibit negative ARs. Ritter 

(1991) also reports that the direction of the ARs differ across IPO years, however, as opposed to this study, 

the negative AR years weigh more heavily than the positive ones. It should, however, be noted that, as 

discussed in the previous sections, the positive ARs found in this study are only partially significant when 

applying the market and size benchmarks and no statistical evidence was found to reject the null hypothesis 

when adjusting the returns by the peer group benchmark. Hence, it may be the case that ARs in some periods 

are negative and positive in others, with the overall picture showing no statistical difference from zero. 

 

5.1.2 Long-Run Performance of the Main Markets and Non-Main Markets 

Table VIII presents the ARs for the subsamples; main markets and non-main markets. It should be noted that 

the weighting of returns is done within each subsample. The value-weighted returns for non-main market IPOs 

should therefore be interpreted with caution as they account for only a small part of the total sample value-

weighted returns. Also, note that the focus of this paper is not to test whether abnormal performance exists 

within each market category. The following section is therefore primarily concerned with identifying potential 

explanations for the outperformance found in the general sample in Section 5.1.1. As previously described, the 

equally-weighted market-adjusted ARs serves an important comparative measure to previous studies, and these 

ARs will therefore primarily be compared across market categories in Section 5.1.2.1. Furthermore, the 

different benchmarks and market categories allow for the analysis of proper benchmark methodology when 

measuring long-run abnormal IPO returns, which will be covered in Section 5.1.2.2. 

 

5.1.2.1 Abnormal Return Differences Across Market Categories 

As seen in Table VIII, the ARs between main market and non-main market IPOs generally differ greatly, with 

non-main market IPOs exhibiting larger positive ARs. With regards to the market-adjusted equally-weighted 

BHARs, the main market IPOs exhibit one-, two-, and three-year returns of 0.50%, 1.49%, and -2.03%, 

respectively. For non-main market IPOs, the one-, two-, and three-year returns are 10.51%, 18.32%, and 

0.26%, respectively. The non-main market IPOs thus exhibit much larger market-adjusted ARs than for main 

market IPOs, at least for the one- and two-year returns. This may contribute some to the explanation of why 

the general sample ARs are positive compared to previous studies such as Loughran & Ritter (1995). The 

inclusion of non-main market IPOs does, however, not explain why negative ARs are not observed in this  
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Table VII. Yearly Market-Adjusted Equally-Weighted Buy-and-Hold Abnormal Returns for the Total Sample and Each Country 

The table provides an overview of the yearly market-adjusted BHARs from 2000 to 2017. Panel A provides yearly returns for the full sample and the number of observations in each year. Panel B provides the 
accumulated yearly returns for the full sample. Panels C-F provide yearly returns for each sample country (Denmark, Finland, Norway, and Sweden). Source: Own contributions. 

Panel A. Total Sample Yearly Market-Adjusted BHARs 

Yearly  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 year  -8.46% -23.08% -14.88% -99.24% 25.87% 17.50% -9.88% -16.85% -11.35% -76.33% -19.90% 6.95% 0.04% 0.59% 10.88% 30.06% 2.86% 3.72% 

2 year  -10.22% -24.45% -18.26% 31.98% 30.19% 8.34% -21.47% -7.82% 66.46% -35.60% -32.85% -5.58% 12.24% 20.84% 9.79% 24.46% 23.20% -25.71% 

3 year  -11.00% -5.91% -0.38% 3.18% -36.80% 5.40% -27.81% -11.78% 43.23% -56.51% -38.78% 8.75% 55.14% 30.50% -8.26% 14.38% 170.16% -25.71% 
                    

Count                    

1 year  26 7 5 1 9 30 37 19 5 3 14 8 3 17 36 66 54 86 

2 year  26 7 5 1 9 30 37 19 5 3 14 8 3 18 34 66 52 2 

3 year  26 7 5 1 7 31 37 19 5 3 14 8 3 17 35 65 2 2 

Panel B. Total Sample Yearly Accumulated Market-Adjusted BHARs 

Acc. Yearly  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 year  -8.46% -11.57% -12.00% -14.24% -6.72% 2.60% -1.42% -3.19% -3.48% -5.02% -6.35% -5.71% -5.60% -5.03% -2.43% 5.07% 4.72% 4.52% 

2 year  -10.22% -13.24% -13.90% -12.72% -4.68% 0.33% -6.68% -6.56% -3.93% -4.60% -7.13% -7.06% -6.71% -4.03% -1.88% 4.22% 7.15% 6.95% 

3 year  -11.00% -9.92% -8.66% -8.36% -12.69% -5.41% -12.68% -12.10% -10.09% -11.08% -13.58% -12.49% -11.26% -7.38% -7.52% -2.49% -1.28% -1.45% 

Panel C. Denmark Yearly Market-Adjusted BHARs 

Yearly  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 year  -20.05% -12.48% NA NA NA 23.22% -32.88% -25.43% -30.33% -98.50% -28.70% NA NA -14.70% -34.72% -4.20% 14.15% -14.76% 

2 year  -29.40% 31.95% NA NA NA -48.01% -40.19% -23.19% -56.10% -102.74% -4.29% NA NA -62.28% -29.87% 22.47% 25.56% NA 

3 year  -27.46% 96.60% NA NA NA -119.52% -58.68% -62.41% -66.41% -135.23% -3.23% NA NA -80.91% -14.54% 3.92% 4.94% NA 

Panel D. Finland Yearly Market-Adjusted BHARs 

Yearly  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 year  3.16% NA -36.22% NA NA -26.51% 77.50% -37.04% NA NA NA NA NA -40.98% -34.09% 13.42% 17.84% -18.88% 

2 year  6.03% NA -50.37% NA NA -42.29% 0.35% 37.04% NA NA NA NA NA -32.44% -41.14% 30.38% 7.33% NA 

3 year  4.08% NA -40.58% NA NA -44.11% 33.07% 28.40% NA NA NA NA NA 17.88% -52.52% 27.70% NA NA 

Panel E. Norway Yearly Market-Adjusted BHARs 

Yearly  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 year  -46.88% -53.96% -43.05% -99.24% 3.98% 18.06% -13.11% -9.78% -11.46% -60.78% -16.54% -5.34% 19.90% -8.18% 3.01% -1.31% -15.17% 2.38% 

2 year  -46.73% -32.71% -66.13% 31.98% 5.82% 11.13% -29.62% -2.78% 257.55% 76.85% -43.26% -9.00% 79.39% -7.84% -5.60% -12.51% -28.74% -25.71% 

3 year  -35.83% -32.25% -28.31% 3.18% -34.32% 16.47% -35.17% 13.66% 233.33% 76.85% -40.70% -3.80% 161.09% -5.58% -11.36% -52.89% NA -25.71% 

Panel F. Sweden Yearly Market-Adjusted BHARs 

Yearly  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 year  15.62% -19.03% 1.62% NA 102.48% 31.53% -11.13% -8.49% -4.99% -69.70% -20.08% 27.43% -9.89% 23.23% 23.45% 37.21% 0.84% 8.14% 

2 year  13.71% -34.07% 8.39% NA 115.47% 27.60% -6.01% -4.46% 43.62% -80.91% -33.66% 0.12% -21.33% 77.21% 26.70% 27.02% 26.09% NA 

3 year  3.62% -21.15% 22.33% NA -51.69% -0.71% -13.69% -1.21% 16.41% -111.15% -69.21% 29.66% 2.16% 89.45% -0.52% 18.74% 335.38% NA 
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sample. Compared to the underperformance found in previous main market-focused studies, the main market 

IPOs in this sample exhibit equally-weighted BHARs that are very close to zero and statistically insignificant. 

Furthermore, the value-weighted market-adjusted BHARs for the main market IPOs are positive in all years 

and statistically significant at the 0.05 level for year one and two. Hence, although the non-main market IPOs 

increase the positive returns observed in the total sample when value-weighted, the main-market IPOs on a 

stand-alone basis similarly provides evidence of IPO outperformance. 

 

5.1.2.2 Market Category Implications for the Choice of Benchmark 

As previously discussed, and as suggested by Levis (2011), measuring long-run ARs relies crucially on 

determining an appropriate benchmark. The following discussion will present how this holds true for main 

market IPOs and especially for non-main market IPOs. 

Looking at the different main market ARs, there is generally little difference between the different benchmarks 

applied. For instance, the three-year equal-weighted BHAR is -7.63% when peer-adjusted, -2.03% when 

market-adjusted, 2.33% when industry-adjusted, and -2.10% when size-adjusted. Larger deviations are of 

course present; however, the general picture is that there are only smaller differences between the benchmarks. 

Interestingly, however, the peer-adjusted ARs appear to consistently be smaller in absolute values than for the 

other benchmarks. Furthermore, the peer-adjusted returns appear to provide very little statistical significance 

compared to the other benchmarks. As described in Section 4.1.1, the peer groups are built based on the 

assumption that companies similar in terms of size, industry, and geographical presence will also have similar 

equity returns. Given the different statistical findings across the benchmarks, it could therefore be argued that 

this approach to establish a benchmark provides more accurate comparable returns. This also implies that when 

applying broad indices, including market, industry, and size, the statistical findings may be overstated, leading 

to a wrongful rejection of the null hypothesis. 

The importance of applying a correct benchmark appears to be even more prevalent when measuring the non-

main market ARs. The peer-adjusted ARs thus differ greatly from the other benchmark-adjusted returns, while 

there is generally less difference between the returns calculated using the market, industry, and size 

benchmarks. The peer-adjusted returns are generally smaller in absolute values than for the other benchmarks, 

except for the three-year value-weighted BHAR. Furthermore, the market, industry, and size benchmarks 

provide strong statistical evidence of abnormal performance while the peer-adjusted returns provide only little 

evidence. It thus appears that the determination of an appropriate benchmark is even more important when 

dealing with smaller companies. This also makes intuitive sense as broad indices are composed of firms that 

are much larger and more stable than companies listed on non-main markets. The peer group benchmark 

approach applied in this study does, however, also appear to have its shortcomings when applied to non-main  
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Table VIII. Main and Non-Main Markets Abnormal Returns for the Total Sample 

The table provides an overview of the ARs from 2000 to 2017. Panel A provides ARs for the Main Markets, and Panel B for the Non-main markets. For both panels the following is 
presented; the number of observations, t-test for all return metrics, and Wilcoxon test statistic. The t-tests for CAR are the conventional t-test, where t-test for BHAR is the skewness 

adjusted t-test presented by Lyon et al. (1999). Source: Own contributions. 

 
***, **, * indicate significance at the 0.01, 0.05, and 0.1 level, respectively.  

  
Peer  Market  Industry  Size 

  
Equal Value  Equal Value  Equal Value  Equal Value 

  
CAR BHAR CAR BHAR  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR 

Panel A. Main Markets 

1 year  -3.36% -1.06% 1.31% 4.42% 
 

-2.03% 0.50% 4.03% 7.20%  0.35% 1.54% 7.05% 9.84%  -2.64% -1.58% 5.83% 8.75% 

Count  254 254 254 254 
 

254 255 254 255  224 224 224 224  227 228 227 228 

t-test  -1.15 -0.32 0.45 1.66* 
 

-0.71 0.18 1.60 3.39***  0.11 0.47 2.47** 4.26***  -0.87 -0.46 2.21** 4.00*** 

Wilcoxon  -0.42 -1.18 NA NA 
 

-0.18 -1.26 NA NA  -0.40 -0.73 NA NA  -0.19 -1.52 NA NA 

2 years  -6.99% -4.91% 9.50% 7.17% 
 

-1.10% 1.49% 9.79% 8.90%  5.78% 5.14% 18.26% 16.65%  0.73% -0.25% 13.86% 12.94% 

Count  223 229 223 229 
 

222 229 222 229  194 198 194 198  197 202 197 202 

t-test  -1.48 -1.05 2.7*** 2.07** 
 

-0.24 0.38 3*** 3.39***  1.16 1.16 5.12*** 6.23***  0.15 -0.04 4.18*** 4.24*** 

Wilcoxon  -0.81 -1.71* NA NA 
 

-0.53 -1.02 NA NA  -1.56 -0.11 NA NA  -0.93 -0.93 NA NA 

3 years  -10.03% -7.63% 10.47% 2.15% 
 

0.78% -2.03% 9.42% 5.14%  8.62% 2.33% 22.59% 12.28%  2.96% -2.10% 14.30% 9.17% 

Count  195 214 195 214 
 

195 215 195 215  169 185 169 185  172 188 172 188 

t-test  -1.51 -1.33 2.34** 0.54 
 

0.13 -0.39 2.25** 1.51  1.34 0.44 5.16*** 3.24***  0.44 -0.34 3.65*** 2.46** 

Wilcoxon  -0.82 -2.01 NA NA 
 

-0.71 -1.68* NA NA  -1.74 -0.71 NA NA  -0.89 -1.57 NA NA 

Panel B. Non-Main markets 

1 year  1.95% 0.79% 3.07% -1.41% 
 

18.65% 10.51% 17.57% 23.77%  21.52% 13.49% 23.30% 28.82%  7.83% 14.82% 20.97% 7.83% 

Count  174 172 174 172 
 

174 171 174 171  173 172 173 172  172 174 172 172 

t-test  0.34 0.13 0.64 -0.22 
 

3.13*** 1.86* 3.54*** 4.1***  3.59*** 2.24** 4.67*** 4.88***  1.34 2.98*** 3.64*** 1.34 

Wilcoxon  -0.35 -0.97 NA NA 
 

-2.71*** -0.43 NA NA  -3.02*** -0.06 NA NA  -0.92 NA NA -0.92 

2 years  2.97% -13.66% 26.29% 18.08% 
 

40.99% 18.32% 59.55% 106.86%  44.77% 25.50% 66.96% 115.85%  8.21% 52.94% 98.00% 8.21% 

Count  115 111 115 111 
 

115 110 115 110  115 111 115 111  110 115 110 110 

t-test  0.28 -1.03 2.71*** 1.88* 
 

3.84*** 1.81* 5.96*** 6.22***  4.05*** 2.33** 6.37*** 6.44***  0.79 5.29*** 5.72*** 0.79 

Wilcoxon  -0.32 -2.12** NA NA 
 

-3.71*** -0.06 NA NA  -3.76*** -0.36 NA NA  -0.71 NA NA -0.71 

3 years  -2.11% -35.14% 21.04% 43.06% 
 

57.81% 0.26% 62.88% 10.27%  66.80% 9.01% 68.38% 19.31%  -15.58% 49.70% -5.41% -15.58% 

Count  71 73 71 73 
 

70 72 70 72  70 72 70 72  73 70 73 73 

t-test  -0.15 -1.78* 1.65 1.7* 
 

4.19*** 0.05 4.77*** 0.76  4.73*** 0.71 5.4*** 1.5  -1 3.73*** -0.35 -1 

Wilcoxon  -0.23 -2.52** NA NA 
 

-3.82*** -1.32 NA NA  -4.19*** -0.66 NA NA  -2.28** NA NA -2.28** 
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market IPOs. For the one-year ARs, the peer benchmark shows returns that are very close to zero and 

statistically insignificant. For the two- and three-year ARs, however, the peer benchmark shows returns that 

are economically large, although less so than for the other benchmarks and only partially statistically 

significant. It thus appears that for non-main market IPOs, the peer group approach applied in this study proves 

successful in measuring comparable one-year returns, while it falls short when measuring the two- and three-

year ARs, although less so than the other benchmarks applied. 

The difference in the ARs between main market and non-main market IPOs has important implications when 

calculating and testing the full sample ARs. As non-main market IPOs are smaller and more unpredictable, it 

becomes a challenge to establish an appropriate benchmark, and it should therefore be likely that one observes 

more extreme ARs for these smaller companies. This, in turn, may lead to the full sample equally-weighted 

ARs being inflated and to the rejection of the null hypothesis. In the case that an appropriate benchmark is 

established, this should not be an issue. However, in the case where smaller companies’ ARs are extreme due 

to an incorrect benchmark being applied, it could be argued that any potential rejection of the null hypothesis 

hereof would be wrongful.  

 

5.1.3 Long-Run Performance of the PE-Backed and Non-PE-Backed IPOs 

The following section will discuss the findings in relation to Hypothesis 2. This section will thus present and 

discuss the ARs for PE-backed and non-PE-backed IPOs on the main markets, as no PE-backed IPOs have 

occurred on the non-main markets. Furthermore, a comparison of means test is conducted to see if any 

statistically significant differences exist between the ARs of PE-backed and non-PE-backed IPOs. The primary 

focus will be on the peer-adjusted and the market-adjusted ARs as the discussions in previous sections have 

found these benchmarks to be the most appropriate and offer the best basis for comparison of previous studies. 

It should be noted that the value-weighted returns must be interpreted with caution as four PE-backed firms 

account for nearly half of the value in this subsample while three non-sponsor-backed firms account for 

roughly 30% of the value in this subsample. Hence, the primary focus will be given to the equally-weighted 

returns to avoid this bias. 

Looking at Table IX, the equally-weighted peer-adjusted ARs for PE-backed IPOs are positive, however, 

statistically insignificant. For the non-PE-backed IPOs, the same returns are negative with only weak statistical 

significance. The difference in the means thus shows that the PE-backed ARs are much larger but only 

statistically significant for year two CAR at the 0.01 level and year two BHAR at the 0.1 level. Regarding the 

value-weighted peer-adjusted ARs, the pattern is reversed, which is due to the four large PE-backed IPOs 

exhibiting worse returns while the large non-PE-backed IPOs exhibit high returns. The difference is strongest 

for year one where the difference in means is statistically significant at the 0.01 level for both CAR and BHAR. 
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Hence, with regards to the peer-adjusted returns, whether PE-backed IPOs outperform non-PE-backed IPOs 

relies crucially on whether the returns are equal- or value-weighted. When returns are equally-weighted, PE-

backed IPOs have better returns, and when returns are value-weighted, non-PE-backed IPOs have better 

returns. It should, however, be noted that given the weak statistical significance, it cannot be concluded that 

the PE-backed IPOs either out- or underperform the benchmarks or the non-PE-backed IPOs and hence, the 

null hypothesis of Hypothesis 2 cannot be rejected. 

Looking at the equally-weighted market-adjusted ARs, the PE-backed IPOs exhibit positive returns that are 

generally statistically insignificant. For the non-PE-backed IPOs, the same returns are negative, however small 

in absolute values and statistically insignificant. The difference in the means thus shows that the PE-backed 

ARs are higher but only statistically significant for the two-year CAR at the 0.1 level. The value-weighted 

returns for PE-backed IPOs are negative in year one and positive in year two and three. The value-weighted 

returns for non-PE-backed IPOs are similarly positive for all years. Hence, the difference in the value-weighted 

returns shows that for year one, non-PE-backed IPOs performed better which is statistically significant at the 

0.05 level for the CAR and at the 0.01 level for the BHAR. For year two and three, the PE-backed IPO returns 

are larger, however, statistically insignificant. With regards to the market-adjusted returns, the PE-backed IPOs 

thus exhibit larger returns, however, as the difference is statistically insignificant the null hypothesis of 

Hypothesis 2 cannot be rejected. 

Looking at the industry-adjusted and size-adjusted ARs, it is clear that the pattern is somewhat consistent. For 

the equally-weighted industry-adjusted returns PE-backed IPOs exhibit larger returns than non-PE-backed 

IPOs, while the opposite is true when value-weighting. For the size-adjusted returns, PE-backed IPOs exhibit 

larger returns than non-PE-backed IPOs expect for the value-weighted one-year returns. These differences, 

however, do not provide much statistical significance as was also the case for the peer-adjusted and the market-

adjusted ARs. Hence, the industry and the size benchmarks do not either provide any evidence to reject the 

null hypothesis of Hypothesis 2. 

The findings in this study are somewhat similar to those of Levis (2011) although differences exist. For the 

equally-weighted market-adjusted returns for PE-backed IPOs, Levis (2011) finds one-, two-, and three-year 

BHARs of 2.96%, 9.29%, and 13.84%, respectively, with only the three-year return being statistically 

significant at the 0.1 level. For non-PE-backed IPOs, Levis (2011) finds the same returns to be -7.29%,                  

-17.41%, and -20.20%, with the two- and three-year returns being statistically significant at the 0.01 level. 

Hence, the PE-backed equally-weighted market-adjusted ARs found in this study are in line with Levis’ (2011) 

findings, while he finds much more negative ARs for non-PE-backed IPOs. Subsequently, the difference in 

returns found by Levis (2011) is much greater than the one found in this study. Levis (2011) does not provide 

statistical evidence for the difference in means, however, given the absolute differences in returns, it would be 

reasonable to expect that there is statistical evidence for PE-backed IPOs exhibiting larger returns than non- 
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Table IX. Private Equity and Non-Private-Equity Backed Abnormal Returns  

The table provides an overview of the ARs from 2000 to 2017 grouped on PE- and Non-PE-backed. Panel A provides ARs for the PE-backed IPOs, and Panel B for the Non-PE-backed 
IPOs. For both panels the following is presented; the number of observations, t-test for all return metrics, and Wilcoxon test statistic. The t-tests for CAR are the conventional t-test, while 

t-test for BHAR is the skewness adjusted t-test presented by Lyon et al. (1999). Panel C provides a comparison of means between the two groups. Source: Own contributions. 

 
***, **, * indicate significance at the 0.01, 0.05, and 0.1 level, respectively. 

  Peer  Market  Industry  Size 

  Equal Value  Equal Value  Equal Value  Equal Value 

  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR  CAR BHAR CAR BHAR 

Panel A. Private Equity Backed 

1 year  1.79% 0.34% -10.53% -8.65% 
 

2.59% 1.52% -3.09% -0.52%  2.63% 1.76% -4.68% -1.74%  0.02% -0.80% -2.88% 0.57% 

Count  65 65 65 65 
 

65 65 65 65  62 62 62 62  60 60 60 60 

t-test  0.46 0.09 -1.72* -1.83* 
 

0.70 0.43 -0.63 -0.14  0.65 0.47 -0.91 -0.45  0.00 -0.23 -0.56 0.13 

Wilcoxon  -0.95 -0.13 n.m n.m 
 

-1.28 -0.54 n.m n.m  -1.04 -0.42 n.m n.m  -0.81 -0.13 n.m n.m 

2 years  9.34% 7.19% 4.76% -0.27% 
 

9.26% 8.68% 13.38% 11.35%  12.16% 13.83% 14.73% 14.48%  8.79% 9.21% 14.61% 13.50% 

Count  53 54 53 54 
 

52 54 52 54  50 51 50 51  48 49 48 49 

t-test  1.61 1.03 0.94 0.01 
 

1.72* 1.31 2.74*** 1.99*  2.09** 2.01** 3.03*** 2.83***  1.52 1.28 2.69*** 2.06** 

Wilcoxon  -1.85* -0.75 n.m n.m 
 

-1.8* -0.64 n.m n.m  -2.02** -1.42 n.m n.m  -1.60 -0.84 n.m n.m 

3 years  4.66% 6.47% 8.64% -8.59% 
 

4.65% 9.43% 17.04% 7.14%  8.43% 16.24% 22.27% 12.26%  6.29% 10.00% 21.34% 11.78% 

Count  42 49 42 49 
 

42 49 42 49  40 46 40 46  38 43 38 43 

t-test  0.41 0.67 1.32 -0.89 
 

0.46 1.04 2.69** 1.18  0.78 1.65 3.42*** 1.62  0.60 1.05 3.55*** 1.67 

Wilcoxon  -1.58 -0.89 n.m n.m 
 

-1.39 -0.79 n.m n.m  -1.8* -1.49 n.m n.m  -1.63 -0.76 n.m n.m 

Panel B. Non-Private Equity Backed 

1 year  -5.13% -1.54% 12.32% 16.56% 
 

-3.63% 0.15% 10.65% 14.34%  -0.53% 1.45% 20.29% 22.86%  -3.60% -1.86% 14.65% 16.98% 

Count  189 189 189 189 
 

189 190 189 190  162 162 162 162  167 168 167 168 

t-test  -1.39 -0.36 4.19*** 4.94*** 
 

-1.00 0.06 3.69*** 4.91***  -0.13 0.34 6.24*** 6.88***  -0.93 -0.41 5.06*** 5.63*** 

Wilcoxon  -0.9 -1.28 n.m n.m 
 

-0.74 -1.55 n.m n.m  -0.01 -0.95 n.m n.m  -0.51 -1.62 n.m n.m 

2 years  -12.08% -8.65% 13.87% 13.97% 
 

-4.26% -0.73% 6.50% 6.67%  3.57% 2.13% 22.27% 19.10%  -1.86% -3.28% 13.11% 12.38% 

Count  170 175 170 175 
 

170 175 170 175  144 147 144 147  149 153 149 153 

t-test  -2.05** -1.53 2.85*** 3.05*** 
 

-0.75 -0.12 1.45 2.22**  0.56 0.41 4.27*** 5.47***  -0.30 -0.56 2.96*** 3.70*** 

Wilcoxon  -1.7* -2.16** n.m n.m 
 

-0.24 -1.47 n.m n.m  -0.82 -0.85 n.m n.m  -0.22 -1.45 n.m n.m 

3 years  -14.06% -11.82% 11.54% 9.29% 
 

-0.28% -5.41% 4.95% 3.81%  8.68% -2.27% 22.82% 12.29%  2.01% -5.68% 9.84% 7.51% 

Count  153 165 153 165 
 

153 166 153 166  129 139 129 139  134 145 134 145 

t-test  -1.79* -1.74* 1.99** 1.90* 
 

-0.04 -0.90 0.92 0.91  1.12 -0.33 3.90*** 2.76***  0.25 -0.78 1.95* 1.64 

Wilcoxon  -1.46 -2.46** n.m n.m 
 

-0.24 -2.16** n.m n.m  -1.17 -1.56 n.m n.m  -0.41 -2.04** n.m n.m 

Panel C. Private Equity and Non-Private Equity Backed - Comparison of Means 

1 year  6.92% 1.88% -22.85% -25.21%  6.22% 1.37% -13.73% -14.85%  3.16% 0.32% -24.97% -24.60%  3.62% 1.06% -17.53% -16.41% 

t-stat  1.29 0.35 -3.36*** -4.39***  1.2 0.25 -2.42** -3.00***  0.55 0.05 -4.09*** -4.55***  0.66 0.18 -2.95*** -3.24*** 

2 years  21.42% 15.84% -9.11% -14.24%  13.53% 9.41% 6.88% 4.67%  8.60% 11.70% -7.54% -4.62%  10.65% 12.50% 1.50% 1.12% 

t-stat  2.61*** 1.7* -1.29 -1.82*  1.74* 1.06 1.04 0.63  1.00 1.22 -1.06 -0.6  1.26 1.31 0.21 0.14 

3 years  18.72% 18.29% -2.90% -17.87%  4.93% 14.85% 12.09% 3.32%  -0.24% 18.51% -0.55% -0.03%  4.27% 15.69% 11.49% 4.27% 

t-stat  1.37 1.52 -0.33 -1.95*  0.4 1.34 1.46 0.4  -0.02 1.52 -0.06 0.00  0.33 1.29 1.46 0.46 
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PE-backed IPOs. The difference in the findings in this study and those of Levis (2011) appear to be due to the 

differences in returns for the non-PE-backed IPOs. Similarly, Cao & Lerner (2009) find that the three-year 

equally-weighted BHAR is 15.98% for PE-backed IPOs and -19.91% for non-PE-backed IPOs. As discussed 

in Section 5.1.1.5, the sample used in this study is characterized by a shift of direction in the ARs from 2011 

onwards. It may therefore be the case that the smaller difference between PE-backed and non-PE-backed IPO 

returns found in this study is due to this shift as well. 

Although not statistically significant, the equally-weighted returns in this sample show that the PE-backed 

IPOs have higher returns on average than non-PE-backed IPOs. Levis (2011) suggests that the higher returns 

exhibited by PE-backed IPOs may not necessarily be due to the PE-affiliation but rather due to differences in 

size, operating characteristics, and other characteristics. Further analysis will therefore be conducted in Section 

5.2 through regressions to test whether specific characteristics may affect the long-run IPO performance. 

 

5.2 Effects of Offering and Other Characteristics on IPO Long-Run Performance 

The following sections will present and discuss the findings of the regression models developed in Section 

3.5.1. Before diving deeper into the discussion of the regression findings, it should be noted that the results 

may suffer from the endogeneity problem which Roberts & Whited (2013, p. 494) label “the most important 

and pervasive issue confronting studies in empirical corporate finance”. The endogeneity problem, in short, 

is defined as a correlation between the independent variables and the error term in the regression, which may 

make inferences impossible due to bias and inconsistent parameter estimates. This is the case if any 

independent variable is endogenous, i.e. correlated with a variable not included in the regression that influences 

the return. As such, it may be interpreted from the regression that there is a relationship between the included 

independent variable and the dependent variable. However, if the independent and the dependent variables in 

turn are affected by the omitted variable, any conclusion about the causality of the included independent 

variable may be wrongful. Levis (2011, p. 271) similarly suggests that the coefficients in his regression 

“cannot be interpreted as evidence of causality, as the explanatory variables are endogenous choices of the 

VC or PE sponsors”. Hence, in line with Levis (2011), this paper does not go further beyond investigating 

potential endogeneity problems. Instead, caution should be taken when interpreting the regression coefficients 

presented in Table X, and these coefficients should be seen as associations rather than a causal relationship. 

Table X presents the results for the regression models developed in Section 3.5.1. The table presents six 

different regressions for the one-year CAR in Panel A, one-year BHAR in Panel B, three-year CAR in Panel 

C, and three-year BHAR in Panel D. Regressions 1 and 2 are conducted for all IPOs in both main and non-

main markets. Regression 3 includes only main market IPOs, while Regression 4 includes only non-main 

market IPOs. Regression 5 comprises all IPOs that were conducted by open price. Thus, Regression 5 includes 
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the independent variable offer price within range in addition to the same independent and control variables as 

in Regressions 2-4. Regression 6 comprises all PE-backed IPOs. Thus, Regression 6 includes the independent 

variables PE ownership stake pre-IPO and PE-ownership stake post-IPO in addition to the same independent 

and control variables as in Regressions 2-4. 

It is evident from the table that when excluding the control variables, only a small part of the return variance 

is explained by the independent variables as indicated by the low R². It is further shown how the R² is higher 

for the three-year return models, which may either be due to the included variables being better suited for long-

term studies or that the number of observations is lower. When adding the control variables, it is shown that 

the R² increases. Furthermore, the adjusted R² increases as well when adding the control variables, suggesting 

that these variables add enough explanatory power to outweigh the loss of degrees of freedom. When looking 

at Regressions 3-6, it is shown that the R² is much larger than for the full sample, while the adjusted R² is 

generally only larger in Regressions 3, 5, and 6, which may suggest that the independent variables may be 

understood better when looking at isolated subsamples. Regarding Hypotheses 3, 4, 5, and 7, the primary focus 

will thus be given to Regression 2, supplementing the discussion with any potential differences in the 

coefficients across Regressions 3-6. With regards to Hypotheses 6, the results from Regression 5 will be 

discussed, and for Hypotheses 2b and 2c, the results from Regression 6 will be discussed. The following 

sections will present and discuss the coefficients for the different independent variables, their statistical 

significance, and the implications of these findings. 

 

5.2.1 Private Equity Affiliation and Ownership Stakes 

As discussed in Section 5.1.3, PE-backed IPOs have higher returns on average than non-PE-backed IPOs, 

although not statistically significant. Levis (2011) suggests that the higher returns exhibited by PE-backed 

IPOs may not necessarily be due to the PE-affiliation but rather due to differences in size, operating 

characteristics, and other characteristics. This is in line with the descriptive statistics of PE- and non-PE-backed 

IPOs presented in Section 4.3.2 which showed that PE-backed IPOs are older, larger, concentrated within 

certain industries, have higher IPO float, a higher price within the offering range, and offer fewer new shares 

as a percentage of the total offering. The following section will therefore present and discuss the regression 

results for PE-affiliation when controlling for other variables that may also influence the ARs. Furthermore, 

the results regarding PE-ownership stakes pre- and post-IPO will be discussed in relation to Hypotheses 2b 

and 2c. 

It is evident from Table X that the higher returns exhibited by PE-backed IPOs may not necessarily be due to 

their PE-affiliation, as the PE dummy variable provides negative coefficients for all regressions in which it is 

included. Regression 2 in Panels A and B thus show coefficients of -0.1133 and -0.2186 (significant at the 0.1 
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Table X. Regression Results 

The table provides an overview of the results of the regressions presented in Section 3.5.1. Panel A provides the regression results for one-year 
CAR. Panel B provides the regression results for one-year BHAR. Underwriter Reputation categorizes firms based on the reputation level of their 

underwriters. Float is the amount of free float issued at the offering. The % of new shares is the amount of new shares issued out of the total 

offering. Float and % of new shares are both categorized based on three intervals; 0-33%, 34%-66%, and 67-100%. The First Day Return is 
measured as the first day abnormal return. The Offer Price categorizes firms based on how the final offer price is set in relation to the initial offer 

range. PE dummy represents IPOs backed by a PE firm. PE ownership pre- and post-IPO are the ownership stakes held by the PE firm. Omitted 

variables are not included in the regression, implying that the other variables are compared to the omitted variable. The remaining variables are 
control variables which are discussed in detail in Section 3.5.1. Source: Own contributions. 

 

***, **, * indicate significance at the 0.01, 0.05, and 0.1 level, respectively. 

  Panel A. One-year CAR  Panel B. One-year BHAR 

Test  1 2 3 4 5 6  1 2 3 4 5 6 

Underwriter Reputation               

Low level  Omitted Omitted Omitted Omitted Omitted Omitted  Omitted Omitted Omitted Omitted Omitted Omitted 

t-stat  - - - - - -  - - - - - - 
Medium level  0.0305 0.0100 0.0862 -0.0827 0.1602 -0.2242  0.0233 0.0019 0.0783 -0.0966 0.1208 -0.1805 

t-stat  0.38 0.12 0.81 -0.61 0.99 -0.76  0.26 0.02 0.71 -0.64 0.69 -0.70 

High level  0.0181 -0.0229 0.0844 0.0619 0.172 -0.2529  0.013 -0.0295 0.0586 0.1956 0.1314 -0.2346 
t-stat  0.19 -0.28 0.75 0.19 1.01 -0.78  0.12 -0.26 0.50 0.54 0.72 -0.83 

Float               

Low level   Omitted Omitted Omitted Omitted Omitted Omitted  Omitted Omitted Omitted Omitted Omitted Omitted 
t-stat  - - - - - -  - - - - - - 

Medium level   0.0131 -0.0384 0.0553 -0.1842 0.1330 0.1404  0.0213 -0.0588 -0.0131 -0.1289 0.0499 0.1954 

t-stat  0.19 -0.55 0.75 -1.40 1.21 0.61  0.29 -0.78 -0.17 -0.88 0.54 0.97 
High level   0.1388 0.1584 0.2499 0.0951 0.3151 0.0890  0.2170 0.2133 0.2149 0.0439 0.2754 0.1273 

t-stat  1.05 1.18 2.10** 0.17 2.19** 0.32  1.50 1.47 1.74* 0.07 1.76* 0.52 

% New Shares               

Low level   Omitted Omitted Omitted Omitted Omitted Omitted  Omitted Omitted Omitted Omitted Omitted Omitted 
t-stat  - - - - - -  - - - - - - 

Medium level   -0.022 0.0932 0.0032 0.7273 0.0298 -0.0772  -0.0704 0.0404 -0.0421 0.7268 -0.029 -0.1215 

t-stat  -0.21 0.87 0.04 1.83* 0.31 -0.58  -0.62 0.35 -0.45 1.66* -0.27 -1.04 
High level   -0.0010 0.0058 0.0072 0.0596 0.0307 0.2792  -0.0568 -0.0433 0.0168 -0.1575 -0.3760 0.2440 

t-stat  -0.01 0.06 0.09 0.23 0.32 1.59  -0.58 -0.43 0.20 -0.54 -0.37 1.59 

First Day Return  0.1005 0.0791 -0.0467 0.2289 0.6574 -0.8636  0.1238 0.0861 -0.0272 0.2428 0.0821 -0.756 
t-stat  1.01 0.76 -0.40 1.20 1.76* -1.61  1.15 0.78 -0.23 1.16 0.24 -1.61 

Offer Price               

Below range      Omitted       Omitted  
t-stat      -       -  

Bottom half of range      -0.0669       -0.1488  

t-stat      -0.57       -1.16  
Top half of range      -0.1472       -0.1702  

t-stat      -1.19       -1.25  

PE Dummy  -0.0206 -0.1133 -0.1702  -0.1469   -0.1136 -0.2186 -0.2241  -0.2221  

t-stat  -0.20 -1.03 -1.90*  -1.51   -1.02 -1.86* -2.41**  -2.09**  

PE Stake Pre-IPO       -0.0030       -0.0039 

t-stat       -0.81       -1.22 

PE Stake Post-IPO       -0.0018       0. 000 

t-stat       -0.53       -0.03 

Control Variables               

Ln (Market Cap)  -0.0119 0.0137 0.0333 -0.0182 0.0547 -0.0638  -0.0080 0.0233 0.0468 -0.0581 0.7510 -0.0748 

t-stat  -0.50 0.49 1.23 -0.24 1.62 -1.04  -0.31 0.77 1.67* -0.69 2.05** -1.40 

Ln (Age)  0.0454 0.0567 0.0096 0.1375 0.0177 0.0579  0.0583 0.0731 0.0205 0.1886 0.0213 0.0448 
t-stat  1.59 1.90* 0.34 2.01** 0.52 1.07  1.87* 2.27** 0.70 2.51** 0.58 0.95 

Other Control Variables               

Industry   ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Pre / Post 2011   ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Country   ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Main vs. Non-Main   ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Leverage   ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Trading Volume   ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 
  

              

Intercept  -0.1107 -0.4750 -0.3564 -1.2777 -0.6661 -0.1251  -0.1000 -0.6990 -0.5758 -1.2638 -0.7784 0.0672 
t-stat  -0.75 -2.03 -1.69* -1.25 -2.15** -0.17  -0.62 -2.77*** -2.63*** -1.12 -2.30** 0.11 

R2  0.011 0.081 0.147 0.149 0.185 0.399  0.02 0.099 0.186 0.16 0.196 0.431 

Adjusted R2  -0.012 0.024 0.056 0.025 0.048 0.014  -0.004 0.042 0.099 0.036 0.061 0.066 
# of Observations  428 425 251 174 189 65  426 423 251 172 189 65 
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Table X. Regression Results continued 

Table X continued presents Panel C for the three-year CAR regression and Panel D for the three-year BHAR regression. 

 
***, **, * indicate significance at the 0.01, 0.05, and 0.1 level, respectively. 

 Panel C. Three-Year CAR  Panel D. Three-Year BHAR 

Test 1 2 3 4 5 6  1 2 3 4 5 6 

Underwriter Reputation              

Low level Omitted Omitted Omitted Omitted Omitted Omitted  Omitted Omitted Omitted Omitted Omitted Omitted 

t-stat - - - - - -  - - - - - - 
Medium level 0.0537 0.1562 0.1634 0.0418 0.7952 0.5507  0.2121 0.3145 0.4283 0.1131 0.7411 -0.0114 

t-stat 0.30 0.82 0.69 0.11 2.03** 0.52  1.13 1.56 2.17** 0.24 2.07** -0.01 

High level 0.073 0.1478 0.0729 1.5019 0.7958 0.8318  0.2732 0.3444 0.4267 4.3516 0.9233 0.1578 
t-stat 0.36 0.63 0.28 0.82 1.89* 0.70  1.29 1.42 1.99** 1.99* 2.40** 0.17 

Float              

Low level  Omitted Omitted Omitted Omitted Omitted Omitted  Omitted Omitted Omitted Omitted Omitted Omitted 
t-stat - - - - - -  - - - - - - 

Medium level  -0.024 -0.0209 -0.0792 -0.0216 0.1196 0.5579  -0.22 -0.0503 0.2114 -0.8725 0.3806 0.4034 

t-stat -0.16 -0.14 -0.47 -0.05 0.67 1.13  -0.14 -0.31 1.480 -1.78* 2.12** 0.89 
High level  -0.3038 -0.302 -0.357 -0.8291 -0.0414 0.8684  0.1063 0.1723 0.246 -4.3634 0.4355 0.615 

t-stat -1.11 -1.07 -1.24 -0.36 -0.13 1.49  0.39 0.60 1.05 -1.62 1.40 1.06 

% New Shares              

Low level  Omitted Omitted Omitted Omitted Omitted Omitted  Omitted Omitted Omitted Omitted Omitted Omitted 
t-stat - - - - - -  - - - - - - 

Medium level  -0.2892 -0.0914 -0.2092 0.0196 -0.1682 -0.1728  0.0229 0.148 0.0389 -1.8019 0.0227 -0.1349 

t-stat -1.32 -0.41 -0.98 0.01 -0.82 -0.48  0.10 0.64 0.22 -0.88 0.11 -0.41 
High level  -0.1466 -0.0192 -0.0467 -0.6064 -0.0582 0.6397  -0.1249 -0.0036 0.1073 -1.297 0.0148 0.9846 

t-stat -0.79 -0.10 -0.25 -0.42 -0.29 1.75*  -0.65 -0.02 0.68 -0.76 0.08 2.88*** 

First Day Return -0.0479 0.0635 -0.0499 0.3161 -0.895 0.3543  0.2135 0.3205 0.0551 1.2032 -0.029 0.8455 
t-stat -0.21 0.28 -0.19 0.61 -1.37 0.26  0.97 1.41 0.27 1.94* -0.04 0.70 

Offer Price              

Below range     Omitted       Omitted  

t-stat     -       -  
Bottom half of range     -0.7519       -0.7084  

t-stat     -3.13***       -3.07***  

Top half of range     -0.5833       -0.5426  
t-stat     -2.27**       -2.15**  

PE Dummy 0.1006 -0.2256 -0.1399  -0.1397   -0.0824 -0.3013 -0.2027  -0.2509  

t-stat 0.49 -0.99 -0.63  -0.64   -0.40 -1.32 -1.13  -1.20  

PE Stake Pre-IPO      0.0443       0.0067 
t-stat      0.55       0.84 

PE Stake Post-IPO      0.0007       -0.0022 

t-stat      0.07       -0.24 

Control Variables              

Ln (Market Cap) -0.0290 -0.0152 -0.0202 -0.1058 0.1277 0.3133  0.0279 0.0495 0.0192 -0.0979 0.1053 0.0956 

t-stat -0.58 -0.27 -0.33 -0.45 1.76* 1.57  0.54 0.83 0.370 -0.36 1.47 0.49 

Ln (Age) 0.0694 0.0615 0.0376 0.2438 -0.0052 0.0279  0.1134 0.0838 0.0027 0.5787 -0.0484 -0.0367 
t-stat 1.20 1.01 0.60 1.18 -0.07 0.21  1.92* 1.32 0.05 2.48** -0.69 -0.29 

Other Control variables              

Industry  ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Pre / Post 2011  ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Country  ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Main vs. Non-Main  ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Leverage  ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Trading Volume  ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓ 

Intercept -0.02 -0.58 -0.25 0.25 -1.06 -3.98  -0.65 -0.79 -0.82 -1.27 -0.57 -2.83 

t-stat -0.08 -1.11 -0.50 0.11 -1.32 -1.88*  -2.12** -1.49 -2.08 -0.46 -0.82 -1.53 
R2 0.023 0.116 0.145 0.241 0.278 0.753  0.058 0.13 0.171 0.439 0.254 0.668 

Adjusted R2 -0.015 0.023 0.024 -0.062 0.116 0.436  0.024 0.045 0.064 0.223 0.101 0.349 

# of Observations 266 266 195 71 148 42  287 283 210 73 159 48 
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level), respectively. For main market IPOs only, Regression 3 in Panels A and B show coefficients of -0.1702 

(significant at the 0.1 level) and -0.2241 (significant at the 0.05 level), respectively. For the three-year ARs, 

Regression 2 in Panels C and D show coefficients that are more negative than for the one-year AR regressions. 

Regression 3 in Panels C and D, however, show coefficients that are lower for the three-year AR regressions 

than the one-year AR regressions. None of the coefficients in Panels C and D are though statistically 

significant. 

It thus appears that the higher ARs exhibited by PE-backed IPOs and presented in Section 5.1.3 may be 

explained by other characteristics. In fact, the coefficients suggest that PE-backed IPOs exhibit lower ARs 

than non-PE-backed IPOs, which are economically significant. The results, however, provide only partial 

statistical significance for the one-year AR regressions while there is no statistical significance for the three-

year AR regressions. It thus cannot be said with certainty that PE-affiliation decreases the long-run ARs of 

IPOs. 

The results found in this study contrast with Levis (2011) who finds a PE dummy coefficient of 0.449 

(significant at the 0.01 level). The difference in findings between this study and Levis (2011) may be due to 

the inclusion of different independent and control variables in this study or because the samples differ in terms 

of both geographic and time-period focus. Nonetheless, Section 2.2.2 put forward several potential 

explanations for why PE-affiliation would be associated with better long-run performance including: 

i. Higher use of leverage 

ii. Reduction of agency problems through superior management incentives and monitoring 

iii. Operational improvements during the ownership period 

This study controls for leverage, and effects related to this should therefore be captured in this control variable. 

The other two explanations are argued in Section 2.2.2 to be present in PE-backed IPOs which in turn would 

lead to superior long-run performance. However, as this is not the case, an examination of these explanations 

and any other potential explanations for the negative PE-dummy coefficients is in order. Firstly, it may be the 

case that explanations ii) and iii) are not present in the PE-backed IPOs in the sample. Hence, PE-backed IPOs 

do not have fewer agency problems or experienced operational improvements. Secondly, it may be the case 

that explanations ii) and iii) are present in PE-backed IPOs, however, it is either not sustained in the long-run 

or the initiatives are not seen by the equity market as sufficiently value creating. Thirdly, it may be the case 

that albeit explanation ii) and iii) may hold, PE-owners may have expropriated short term value and timed the 

IPO to maximize their own proceeds. As such, it could be the case that the company may not have been able 

to sustain or improve operating performance, or perhaps anticipated growth targets have not been achieved. 

This would lead to an optimistic pricing of the IPO and subsequently poorer long-run performance, all else 

equal. However, as it is beyond the scope of this study, these possible explanations remain just that. 



 

 

88 

 

Furthermore, given that there is only partial statistical significance, it cannot be concluded that the coefficient 

for PE-affiliation is different from zero. 

Concerning Hypotheses 2b and 2c regarding the ownership stakes of the financial sponsors’ pre- and post-

IPO, Regression 6 provides results on this. It is shown in Panels A and B that both the pre- and post-IPO 

ownership coefficients are negative suggesting, contrary to expectations, that the ARs decrease with PE-

ownership stake. In Panels C and D for the three-year AR regressions, the coefficients are reversed and turn 

out positive except for post-IPO ownership in Panel D which is negative. The results are, however, both 

economically and statistically insignificant and the null hypothesis of Hypotheses 2b and 2c thus cannot be 

rejected. The results found in this study contrast with Levis (2011) who finds the post-IPO PE-ownership is 

positively associated with the long-run performance which is economically significant and statistically 

significant at the 0.1 level. Cao & Lerner (2009) on the other hand provide similar results to that of this study, 

as they report a negative coefficient for pre-IPO PE-ownership, which is also both economically and 

statistically insignificant. In line with Cao & Lerner (2009), the results found in this study thus suggest that 

portfolio firms that are wholly-owned by a PE firm pre-IPO do not provide better long-run ARs than those in 

which the PE firm only had a 50% equity stake. Similarly, the results suggest that the post-IPO ownership 

stake does not affect long-run performance either. 

In conclusion, Hypothesis 2a proposes that PE-backed IPOs provide superior returns compared to other IPOs 

as well as compared to the different benchmarks which in Section 5.1.3 is found to be the case for the equally-

weighted returns, although not statistically significant. The regression results presented in this section sheds 

further light on the performance of PE-backed IPOs by showing that the better performance exhibited by these 

may not be attributed to PE-ownership but rather to other characteristics. In fact, the regression results suggest 

that PE-affiliation may be associated with negative long-run performance when controlling for other variables, 

although this is not statistically significant. Furthermore, there appears to be no statistical support for the 

alternative hypotheses of Hypothesis 2b and 2c that the percentage ownership stake of the financial sponsor 

both pre- and post-IPO should affect the long-run performance. 

 

5.2.2 Underwriter Reputation 

The following section will introduce and discuss the findings related to underwriter reputation from the 

regression analysis provided in Table X. As discussed in Section 2.2.3, Hypothesis 3 proposes that there is a 

positive relationship between underwriter reputation and long-run performance. As seen in the regression 

results, this relationship and its statistical significance appear to vary across the different regressions. This can 

indicate a low level of robustness, and the results should therefore be interpreted with caution. Since the 

coefficients change, each regression will be interpreted separately, and a final conclusion will be drawn. The 
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interpretation of the results is in relation to the low-level underwriter reputation. A positive sign for the medium 

level suggests that the ARs are positively affected by an increase in underwriter reputation compared to the 

low-level underwriter. This section will focus on Regressions 2-5 as the sixth regression only includes PE-

backed IPOs and because this hypothesis seeks to understand a relationship across all IPOs, not those only 

related to PE. 

The results from Regression 2 in Panels A and B provide coefficients that are both economically and 

statistically insignificant. For the three-year return regressions, however, the coefficients are economically 

significant. Hence, Panel C shows that the medium-reputation coefficient is 0.1562 and the high-reputation 

coefficient is 0.1478. For Panel D, the same coefficients are even larger of 0.3145 and 0.3444, respectively. 

The t-statistics in Panels C and D are also larger, although the results are not statistically significant. The results 

thus indicate that higher underwriter reputation may be associated with positive three-year ARs, but as the 

results do not provide statistical significance, the null hypothesis of Hypothesis 3 cannot be rejected for the 

full sample. 

Regarding Regressions 3-5 in Panels A and B, it is further shown that the one-year return coefficients are not 

statistically significant, and their interpretation is therefore limited. There seems to be a positive relationship 

between the returns and the level of underwriter reputation, however, this is not necessarily linear. In general, 

the coefficients in Panels A and B follow the same pattern and their overall economic significance on the 

returns are similar. 

Looking at Regressions 3-5 in Panels C and D, the results provide economically and partial statistical 

significance for the underwriter coefficients. Regression 3 in Panel D shows coefficients of 0.4283 for medium-

reputation and 0.4267 for high-reputation. Hence, an IPO underwritten by a high-reputation underwriter is 

expected to yield a return 42.67% higher than an IPO underwritten by a low-reputation underwriter. Both 

coefficients are statistically significant at the 0.05 level. The high-reputation coefficients from Regression 4 in 

Panels C and D are very large, however, the results should be interpreted with caution as only a few 

observations for the regression have a high-reputation underwriter. 

Regression 5 in both Panel C and D are of particular interest as the open price may imply that the underwriter 

involvement is especially important. This notion is supported by the regression results, as the coefficients are 

very large and statistically significant. It should be noted that there is a limited number of observations in 

Regression 5 from non-main markets (<5%), and the results are therefore primarily based on main market 

IPOs. The coefficients in Panel C are 0.7952 (significant at the 0.05 level) for medium-reputation and 0.7958 

for high-reputation (significant at the 0.1 level). Interestingly, the coefficients are almost identical suggesting 

that choice between a medium- or high-level underwriter is irrelevant. The coefficients in Panel D are 0.7411 

(significant at the 0.05 level) for medium-reputation and 0.9233 for high-reputation (significant at the 0.05 
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level). Thus, in contrast to the results in Panel C, high-reputation underwriters are associated with higher ARs 

compared to medium- and low-reputation. 

As outlined above, the overall sample provides no statistical evidence for the effects of underwriter reputation. 

When looking at the main and non-main market IPOs in isolation in Regression 3 and 4, there is similarly little 

statistical evidence. Interestingly, however, the economically and statistically significant results in Regression 

5 in Panels C and D suggest that higher underwriter reputation is associated with superior three-year ARs for 

open price IPOs. Hence, the null hypothesis of Hypothesis 3 may only be rejected when considering open price 

IPOs in a three-year horizon. 

It is interesting that the results show greater coefficients for the three-year regressions than the one-year 

regressions, as it would be expected that the underwriter reputation effect decreases over time. Several 

researchers argue that the underwriter reputation may not be of interest because the long-run performance will 

be related to the true value of the firm and not the specific bank that advised and helped issue the firm’s equity 

through an IPO. If, however, underwriters had an effect on the performance of the IPO, significant results 

would be expected to be visible for the one-year return and not the three-year return as other events would 

have had an impact on returns during the three-year period. 

There are several elements which need to be discussed in relation to the interpretation of the results. Firstly, 

the applied metric for estimating underwriter reputation is expected to have a significant impact on the 

statistical properties of the findings. This paper uses a national relative market share, which may categorize 

banks such as Goldman Sachs as a medium-reputation underwriter in Denmark because they have limited 

business in Denmark compared to some other national banks such as Danske Bank or Nordea. Some may argue 

that Goldman Sachs is a prestigious underwriter because of their well-established operations in other countries. 

This may explain why the difference for many of the coefficients for medium- and high-reputation underwriters 

are minimal. Secondly, this paper applies the underwriter reputation metrics as categorical values converted to 

multiple dummy variables, whereas previous studies either have it represented as a single dummy 

(prestigious/not prestigious) or as discrete values. The method applied in this paper allows capturing non-linear 

relationships, which previous papers do not. This should be noted when comparing the findings to previous 

papers. 

The findings of this paper are to a certain extent in line with previous studies on long-run performance and 

underwriter reputation. Michaely & Shaw (1994) find that there is a significant difference in long-run 

performance between IPOs issued be less prestigious compared to prestigious underwriters. The underwriter 

reputation is tested for two-year returns after the IPO. Their methodology differs as they only implement two 

groups and perform a difference-in-mean test and not a regression. However, the difference in means is highly 

significant suggesting underperformance is less severe for IPOs with prestigious underwriters. Similarly, 

Carter et al. (1998) find a significant positive relationship between three-year long-run return and underwriter 
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reputation. They perform a regression analysis and implement control variables such as size and age to increase 

the explanatory power as also implemented in this paper. Hence, in line with previous studies, this paper finds 

a positive relationship between underwriter reputation and long-run performance, although the results are only 

statistically significant when looking at open-price IPOs in isolation. 

There are several possible explanations for the relationship between ARs and underwriter reputation. As 

suggested by Chemmanur & Fulghieri (1994), and Carter et al. (1998), high-quality underwriters only market 

high-quality firms because the underwriters have a reputational capital at stake. High-level underwriters want 

to secure future business by only underwriting high-quality firms. In contrast, low-level underwriters seek to 

maximize current profits and therefore underwrite low-quality firms. The findings in this paper partly indicate 

that this is the case. The efforts done by the underwriters may hence not be the cause of the superior 

performance exhibited by firms with high-reputation underwriters. Instead, the fact the high-reputation 

underwriters only market high-quality firms, and that the true value of these firms is only realized in the long-

run may be the reason for the positive relationship. This may also explain why there are no significant results 

for the one-year returns, but only for the three-year returns. After three years, the stock price has converged 

towards the true value of the firm. 

In addition, the results in Regression 5 show that underwriter reputation is associated with much better long-

run performance for open price IPOs. Most of the observations included in Regression 5 are main-market IPOs, 

and hence the results interestingly differ from Regression 3, which also includes fixed price IPOs. As 

previously mentioned, this may be due to underwriter involvement in open price IPOs being especially 

important. The reasoning for this is that the fixed price IPOs do not include the book-building phase in which 

the investment bank may utilize its reputational capital to interact with potential high-quality investors. It could 

therefore be the case that when issuing equity by open price, the underwriter reputation is much more relevant 

compared to the fixed price offering. 

In conclusion, the results presented above suggest that there is a positive relationship between long-run 

performance and underwriter reputation. In relation to Hypothesis 3, however, the results provide only little 

statistical significance, and the null hypothesis therefore cannot be rejected for the total sample. As further 

discussed above, when looking at open-price IPOs in isolation, the results show an even stronger relationship 

between long-run performance and underwriter reputation which is statistically significant and hence, the null 

hypothesis of Hypothesis 3 may be rejected for these issues only. 

 

5.2.3 Free Float at IPO 

The following section will present and discuss the regression results regarding the effects of free float on the 

IPO long-run performance in relation to Hypothesis 4. Inferences will be drawn from Regressions 2-4 as this 
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provides a picture of the overall sample, as well as the main and non-main markets in isolation. The level of 

free float at the time of the IPO is divided into three categories; below 33% (low-level), between 33%, and 

67% (medium-level), and above 67% (high-level). The coefficients for the medium- and high-level free floats 

are reported in relation to the low-level float IPOs. 

Looking at Regression 2 in Panels A-D in Table X, it is evident that the coefficients for the medium-level free 

float IPOs are negative across all panels, however, rather small ranging between -0.0209 in Panel C and                

-0.0588 in Panel B, and the coefficients are statistically insignificant. Regarding the high-level free float IPOs, 

the coefficients are generally positive, except for in Panel C. The high-level coefficients are economically 

more significant, ranging between 0.2133 in Panel B and -0.302 in Panel C, and they have higher t-statistics 

although not statistically significant. The high-level free float coefficients should, however, be interpreted with 

caution as only around 25 IPOs are included in Panels A and B, and only around 20 IPOs are included in Panels 

C and D. The findings, nonetheless, surprisingly indicate that IPOs with a low level of free float have higher 

returns than the medium-level, but that high-level free float IPOs have higher returns than both of the other 

two categories. The medium-level coefficients are, however, economically not very significant and the low 

number of high-level free float IPOs makes any inferences about this coefficient difficult. Furthermore, all the 

coefficients are statistically insignificant, and hence, the null hypothesis of Hypothesis 4 cannot be rejected in 

relation to the full sample. 

Regarding main market IPOs only, Regression 3 provides mixed results for the effect of free float on the long-

run IPO performance. The medium-level coefficients are positive in Panel A and D and negative in Panel B 

and C, none of which are statistically different from zero. The high-level coefficients are generally positive 

except in Panel C, and they are statistically significant at the 0.05 level in Panel A and at the 0.1 level in Panel 

B. The high-level coefficients in Panel A and B are 0.2499 and 0.2149, respectively, suggesting that main 

market IPOs with a free float above 67% earn roughly 21-25% higher ARs in year one compared to IPOs with 

a free float below 33%, which is arguably economically significant. As was the case in Regression 2, however, 

the number of high-level free float IPOs is rather low, and the results should thus be interpreted with great 

caution. 

Regarding non-main market IPOs only, Regression 4 provides negative coefficients for the medium-level float 

in all panels, although the economic significance differs greatly across the panels. The medium-level 

coefficients thus range from -0.0216 in Panel C to -0.8725 in Panel D, and only the coefficient in Panel D is 

statistically significant at the 0.1 level. The high-level free float contains only three IPOs in Panels A and B 

and only one IPO in Panels C and D, which is deemed too low to make any inferences from, and as such the 

high-level coefficients in Regression 4 will not be discussed. 

As seen in Table X and as described just above, looking at the main and non-main markets in isolation does 

not provide any evidence that the effect of free float at the time of the IPO is statistically different from zero, 
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and hence the null hypothesis of Hypothesis 4 cannot be rejected. The results, however, provide an interesting 

indication of differences between main and non-main market IPOs. In general, the free float coefficients in 

Regression 3 are less negative or more positive than in Regression 4, suggesting that for non-main market 

IPOs, a higher float is not associated with better ARs as hypothesized in Section 2.2.4. On the other hand, the 

results for main market IPOs suggest that the hypothesized theories in Section 2.2.4 may be more applicable. 

Recall that it was discussed that a higher free float should be associated with higher returns for the following 

reasons: 

i. Lower likelihood of subsequent supply of shares 

ii. Lower price-sensitivity in connection with potential new supply of shares 

iii. Higher share of ownership held by institutional investors 

It could therefore be the case that these explanations may be more applicable in relation to main market IPOs, 

especially Explanation iii. It would be expected that regardless of the level of free float, institutional investors 

are much more engaged in main market IPOs, as non-main market IPOs are arguably too small in terms of 

market cap for institutional investors to consider making investments. The institutional investors thus cannot 

obtain a sufficiently large economic position in non-main market IPOs for them to justify the time invested in 

due diligence. It may therefore be the case that ARs increase with float for main market IPOs due to more 

institutional investor involvement, however, it is beyond the scope of this paper to investigate this further. In 

addition, the results provide no statistical significance and this paper thus cannot reject the null hypothesis of 

Hypothesis 4. It may thus be the case that different results could be found based on other samples. As such, 

the findings of this paper suggest that the level of initial free float is irrelevant for the long-run performance of 

IPOs. 

 

5.2.4 New vs. Existing Shares Offered 

The following section will introduce the results concerning Hypothesis 5 which proposes that there is no 

relationship between the amount of new shares as a percentage of the total offering and the long-run 

performance of the IPO. As discussed in Section 4.3, the amount of new shares of the total offering differs 

across the firms and their characteristics. This section will primarily focus on Regressions 2-4 as the paper 

seeks to describe a relationship across all IPOs, and not only those which are sponsor-backed as in Regression 

6. 

By inspecting Regressions 2-4 in all panels, there does not appear to be a specific pattern, and the signs differ 

across all regressions. This limits the robustness of the results, and the interpretation is therefore limited. The 

results for Regression 2 in Panels A and B provide generally negative coefficients, while the opposite is true 

in Panels C and D. Furthermore, the coefficients are both economically and statistically insignificant. For 
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Regressions 3-4, the coefficients similarly differ across the panels, and the economic and statistical 

significance is also generally low with a few exceptions. 

The main exceptions are seen in Regression 4 in all panels. In Panels A and B, the medium-level coefficients 

are very high, while in Panel C, the high-level coefficient is very low, and in Panel D both the medium- and 

high-level coefficients are very low. It should, however, be noted that for Regression 4 the IPOs are very 

concentrated in the medium-level, as nearly 90% of the observations are grouped into this.  This is not the case 

for the remaining regressions. The reason for the concentrated distribution in Regression 4 is that the regression 

only includes firms from non-main markets, and these firms on average issue a high percentage of new shares. 

The results thus indicate that there is no specific relationship between the amount of new shares issued as 

percentage of the total offering and long-run performance as there is no economic or statistical significance. 

Hence, the null hypothesis of Hypothesis 5 cannot be rejected. 

The lack of relationship is in line with Brau et al. (2007), suggesting that the type of shares issued is not related 

to long-run returns. Brau et al. (2007) argue that it is only when adding insider status such as manager or CEO, 

that the sale of existing shares is related to poor long-run performance. Sellers of existing shares may be 

motivated by exit, liquidation, or diversification needs and are therefore not necessarily selling overvalued 

equity. They furthermore argue that only when asymmetric information exists between insiders and potential 

buyers, the sale of existing shares is related to poor long-run performance as insiders knowingly sell overvalued 

equity Brau et al. (2007). In relation to value creation, the results suggest that even though the proceeds 

obtained by selling new shares flow to the issuing firm, it does not translate into superior returns. 

 

5.2.5 Offer Price Relative to Range 

The following section will discuss the findings related to Hypothesis 6 discussed in Section 2.2.6. This section 

will discuss the regression results in relation to the impact of the final offer price relative to the initial range 

on the long-run performance. The total sample includes IPOs that both have open and fixed pricing. Fixed 

pricing IPOs are not included in the offer pricing regressions as the variable is meaningless for these offerings. 

The findings and interpretations are therefore only relevant for IPOs where a price range is filed. The variable 

is included only in Regression 5, which will be discussed below. 

It is evident from Panels A and B that one-year returns are negatively affected the higher the final offer price 

is relative to the filing range. The coefficients in Panels A and B are -0.0669 and -0.1488, respectively, for 

IPOs priced in bottom half of the range. The coefficients for the top half of the range are -0.1472 and -0.1702, 

respectively. None of these coefficients are, however, statistically significant. The sign of the coefficients 

suggests that pricing in either top- or bottom-half of the range will result in worse performance compared to 

IPOs priced below range. It should be noted that only about 25 firms are priced below the initial offering range, 
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and hence these coefficients should be interpreted with caution. The other firms are divided evenly between 

the bottom half and the top half of the range. The results thus also suggest that IPOs priced in the top half of 

the range exhibit slightly worse ARs than those priced in the bottom half. 

The results in Panels C and D exhibit similar findings. The sign of the coefficients for both panels are all 

negative, however, they do not have a linear relationship as previously shown. The coefficients in Panels C 

and D for the bottom-half of the range are -0.7519 and -0.7084, respectively, both of which are statistically 

significant at the 0.01 level. The coefficients for the top half of range are -0.5833 and -0.5240, respectively, 

both of which are statistically significant at the 0.05 level. The coefficients are all economically significant 

and show that having a final offer price set within the initial filing range may result in poor long-run 

performance compared to IPOs priced below the initial filing range. Once again, it should be noted that the 

number of IPOs priced below the range is small and the results should therefore be interpreted with caution. 

As opposed to the results in Panels A and B, the results for Panels C and D suggest that IPOs priced in the top 

half of the range is associated with better long-run performance than those price in the bottom half of the range. 

In relation to Hypothesis 6, the results provide different conclusion depending on the time-horizon. For the 

one-year returns presented in Panels A and B, the coefficients are consistent with Hypothesis 6, however, there 

is no statistical significance to reject the null hypothesis. For the three-year returns presented in Panels C and 

D, the results suggest that IPOs priced within the range exhibit worse ARs than those priced below the range, 

which is statistically significant. Hypothesis 6, however, propose a linear relationship suggesting that IPOs 

priced in the top half of the range exhibit worse ARs than those priced in the bottom half of the range, which 

is not the case. Nonetheless, for the three-year ARs, there appears to be a relationship between the ARs and 

the price that is set within the range which is statistically significant, and the null hypothesis of Hypothesis 6 

is therefore rejected. 

The results are to some extent in line with the findings of Hanselaar (2017) and Hanley (1993). Hanslelaar 

(2017) finds that a 1% revision in offer price reduces the long-run performance by 2.8% for three-year returns. 

As in this paper, he finds no statistical significance for one-year returns, but only for three-year returns. It is 

not possible to directly compare the economic significance of this study and Hanselaar (2017) as this study 

categorizes the variable, however, the economic significance is large in both his study and this paper. Hanley’s 

(1993) findings are not statistically significant but show a negative relationship. This difference may be 

attributed to differences in samples and time-period. Furthermore, the paper does not include any additional 

independent variables, thereby reducing some of the explanatory power. 

Possible explanations for this negative relationship are presented in Section 2.2.6. The general argument is that 

the final offer price is revised in relation to the demand observed during the book-building and marketing 

rounds. Given that investors tend to be either over-optimistic or pessimistic regarding IPOs, the demand and 

pricing may be artificially high or low compared to the actual value of the firm. The final offer price is revised 
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upwards if a strong demand is observed and vice versa if there is limited interest in the IPO. Hence, the firms 

priced below the range may have experienced low initial investor demand, and the initial valuation may 

therefore be very different from its long-run valuation. Sooner or later, the stock price will converge towards 

the true value of the firm, and since the beginning price level is very low, the firm will experience long-run 

outperformance. It is interesting to note that only three-year returns are statistically significant. This may 

indicate that investors remain pessimistic during the first year. Hence, after three years the investor sentiment 

has changed as the true value of the firm is revealed, and the stock price will reflect this without any bias. 

 

5.2.6 First-Day Return 

The following section will present and discuss the regression results regarding the effects of first day returns 

on the IPO long-run performance in relation to Hypothesis 7. Inferences will be drawn from Regressions 2-4 

as this provides a picture of the overall sample, as well as the main and non-main markets in isolation. 

As seen in Table X, the first-day return coefficients for Regression 2 are positive in all Panels, ranging between 

0.0635 in Panel C and 0.3205 in Panel D. A coefficient of 0.3205 implies that a first day return of 100% would 

be associated with a 32% higher AR compared to a company with 0% first-day return. It should be noted that 

the average underpricing in the sample is 10%. Hence, the long-run AR impact for a firm with an average first-

day return would only be only 3%. The coefficient in Panel C would similarly imply that the average 

underpricing firm has a 0.6% higher return. It may therefore be argued that at best, the economic significance 

is characterized as low. Furthermore, the coefficients provide no statistical evidence to reject the null 

hypothesis of Hypothesis 7. 

With regards to Regression 3, the coefficients are negative in Panels A-C and positive in Panel D. The 

coefficients are, however, very low ranging between -0.0499 in Panel C and 0.0551 in Panel D. The 

coefficients for the main market IPOs are thus less economically significant than for the total sample, and none 

of the coefficients are statistically significant. With regards to Regression 4 for the non-main market IPOs, the 

coefficients are positive in all panels, ranging between 0.2289 in Panel A and 1.2032 in Panel D. The 

coefficients for non-main market IPO regressions are thus higher and exhibit higher economic significance 

than was observed in Regressions 2 and 3. Furthermore, the t-statistics in Regression 4 are higher; however, 

there is generally no statistical significance, with only the coefficient in Panel D being statistically significant 

at the 0.1 level. Looking at the main and non-main market IPOs thus do not provide any statistical evidence to 

reject the null hypothesis of Hypothesis 7. 

The results found in this study are similar to those in previous literature including Ritter (1991) and Levis 

(1993). Ritter (1991) investigates only main market IPOs and finds the first-day return coefficient to be 

negative but economically and statistically insignificant, as also found in this study. Levis (1993) divides firms 
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into quantiles depending on their first-day return and finds that the quantiles with lower initial returns exhibit 

higher ARs than those in the high quantiles, although the findings are not statistically significant. 

Section 2.2.7 proposed two contrasting possible explanations for underpricing in relation to the long-run 

performance including the following: 

i. Underpricing may be used to signal true high firm quality and should therefore be associated with 

positive long-run ARs 

ii. Underpricing may be a result of investor over-optimism and should therefore be associated with 

negative long-run ARs 

Given previous findings by Ritter (1991) and Levis (1993), the second explanation was deemed most likely. 

As discussed above, however, this appears only to be the case for main market IPOs, although the results are 

both economically and statistically insignificant. In contrast, the findings from non-main market IPOs suggests 

otherwise due to the positive coefficients, the higher economic significance, and the higher t-statistics, although 

not statistically significant in the conventional sense. The findings of this study, nonetheless, may suggest that 

the causes of underpricing differ between main and non-main market IPOs. The results thus suggest that the 

first explanation may be more applicable for non-main market IPOs. Another possible explanation for the 

positive coefficients for non-main market IPOs could be that the initial optimism is more justified as the 

companies subsequently deliver strong ARs. 

In conclusion, the regression results provide evidence in line with Ritter (1991) and Levis (1993) for main 

market IPOs, as the coefficients are negative and economically and statistically insignificant. Regarding non-

main market IPOs, the coefficients are positive and economically and statistically insignificant. Hence, the 

null hypothesis in relation to Hypothesis 7 cannot be rejected. 
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5.3 Overview of Results 
 

Table XI. Overview of Hypotheses 

Hypothesis Expected Findings Reject Null Hypothesis? 

1: Long-run underperformance Negative long-run performance Partial rejection depending on benchmark 

2a: PE- and non-PE backed Superior long-run performance  Partially reject 

2b: PE pre-IPO ownership stake No impact on long-run performance Fail to reject 

2c: PE post-IPO ownership stake Positive impact on long-run performance Fail to reject 

3: Underwriter reputation Positive impact on long-run performance Rejected only for open price IPOs 

4: Float Positive impact on long-run performance Fail to reject 

5: Secondary and primary shares No impact on long-run performance Fail to reject 

6: Offer price revision Negative impact on long-run performance Reject only for three-year abnormal returns 

7: First day return Negative impact on long-run performance Fail to reject 

 

 

 

5.4 Perspectives on Further Research 

This section aims to provide perspectives on the results found in this study in relation to potential further 

research. Furthermore, due to the limited scope of this study, the delimitation has excluded specific areas that 

may also be of interest. The possible research areas within IPOs are almost inexhaustible, and the following 

considerations are therefore those, which are found to be particularly interesting for further research. 

The peer group approach applied in this study extends beyond what has previously been done. The approach 

provides very interesting results both in terms of the ARs found as well as the statistical implications. The 

distribution of the peer-adjusted ARs more resembles a normal distribution than the other benchmark 

approaches, and the statistical tests of the peer-adjusted ARs may therefore be more robust. Furthermore, the 

results found in this study suggest that the peer group approach provides benchmark returns which are more 

comparable to the sample firms, and there is no evidence of abnormal performance when peer-adjusting. 

Further studies on the topic of long-run ARs may therefore benefit from applying a similar approach. The 

approach applied in this study, however, is very time consuming, primarily due to determining the business 

characteristics. An important shortcoming of the approach is thus that it may not be applicable in very large 

sample studies, e.g. more than 1,000 sample firms. Nonetheless, the approach may be slightly modified to 

reduce the time spent on data gathering. As illustrated in Section 5.1.1, the industry-adjusted ARs exhibit 

greater statistical significance than the size-adjusted ARs. This could imply that matching firms based on size 

and geographical presence is more important than matching firms by industry. If one wishes to implement the 

peer group approach on a larger sample, this could potentially be achieved by loosening the business 
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characteristics criterion. Instead, this paper suggests matching firms in the following order; i) geographical 

presence, ii) size, and iii) industry classification. If peers are available based on all three criteria, this should 

be preferred, and the process would not be any more time-consuming than matching on just one of the criteria. 

Another important factor of the approach is to include multiple firms in the peer group. Based on the findings 

in this paper, a peer group of roughly five firms appears to be sufficiently large. 

This paper further finds that the period 2000-2010 is characterized by ARs similar to those of previous studies, 

while ARs are positive from 2011 onwards. As this study is only concerned with the Nordics, it would be of 

interest to see if similar patterns are present in other geographical areas. Additionally, this study provides some 

evidence that PE-backed IPOs exhibit superior returns to other IPOs, however, that this effect is not necessarily 

due to PE-affiliation. Instead, the regression results indicate that PE-affiliation may be related to poorer long-

run performance. In light of this, it would be of interest to study the operational changes of PE- and non-PE-

backed IPOs pre- and post-floatation in relation to the long-run performance. This may provide further insights 

into the timing of PE-backed IPOs as well as any long-run share price performance differences. 

With regards to the independent variables considered in this study, underwriter reputation and the sale of 

existing shares may be potential areas of interest. The relationship between underwriter reputation and long-

run returns was found to be statistically significant only for open price IPOs. As previously discussed, this may 

be due to their reputational capital being more important in the book-building process. Hence, it would be of 

interest to study the marketing and allocation of shares to investors, although this data is very difficult to obtain 

as it is confidential. The relationship between the sale of new or existing shares and the long-run performance 

was found to be insignificant. However, it was proposed that sale of existing shares by insiders may be 

associated with long-run underperformance, and it would therefore be of interest to investigate this further. 
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Chapter 6 

 

Conclusion 
 

This study set out to investigate the long-run abnormal share price performance of IPOs for the first, second, 

and third year after floatation. Using a sample of 432 main market and non-main market IPOs in the Nordics 

from 1 January 2000 to 31 December 2017, abnormal returns were calculated using four different benchmarks 

including peer groups, market indices, industry indices, and size indices. The abnormal returns were then tested 

to determine whether they exhibited statistical significance. The statistical tests used to test for abnormal 

performance include both parametric as well as non-parametric tests to provide robustness to the statistical 

findings. Furthermore, several explanatory variables were tested for their potential effects on long-run 

performance including offering characteristics and other characteristics. Offering characteristics include 

underwriter reputation, free float at IPO, new shares offered as percentage of the total offering, and the offer 

price relative to the offering range. The other characteristics include PE-affiliation, PE ownership stakes pre- 

and post-IPO, and first day abnormal return. The purpose of this paper was thus firstly to contribute to existing 

literature by providing evidence of IPO long-run performance from the Nordics, which only few researchers 

have previously done. Secondly, to provide evidence if specific variables may contribute to explaining IPO 

long-run performance. Thirdly, to provide comparative evidence for the use of different benchmark 

methodologies. 

In relation to the long-run performance of IPOs, this paper provides contrasting evidence to the findings of 

negative performance in existing literature such as Ritter (1991), Loughran & Ritter (1995), and Levis (2011). 

This paper generally finds positive and statistically insignificant abnormal returns, and hence the 

underperformance found in existing literature is not present in this sample. This differing evidence appears to 

be due to a shift in abnormal returns from 2011 onwards, which is strongly driven by a large number of IPOs 

in Sweden that exhibit positive abnormal return. It remains a puzzle what has caused this shift, however, if the 

shift remains consistent in the future and across other markets, it may imply that IPOs have, contrary to 

previous findings, become an attractive investment case. One possible explanation, however, may relate to 

Schultz’s (2003) Pseudo Market Timing. The sample used in this study is dominated by IPOs issued in recent 

years which exhibit positive abnormal returns. If equity prices were to decreases in the near future, it should 

thus be expected that the firms listed in the high IPO activity years of 2016 and 2017 would exhibit negative 

three-year abnormal returns, and the sample would similarly exhibit negative abnormal returns. Nonetheless, 

it would be of great interest to investigate if the same phenomenon is present in other IPO markets than the 

Nordics. 
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This paper further provides evidence of the long-run performance of PE-backed IPOs, which is consistent with 

the findings of Levis (2011) and Cao & Lerner (2009). The results thus show that PE-backed IPOs have higher 

equally-weighted abnormal returns than non-PE-backed IPOs. The difference in abnormal returns is, however, 

not as pronounced as that found by Levis (2011) which is primarily due to the non-PE-backed IPOs exhibiting 

much more negative abnormal returns in Levis’ (2011) sample. It should be noted that the results found in this 

study only provide weak statistical significance for the difference in means between PE-backed and non-PE-

backed IPOs, and it therefore cannot be concluded that PE-backed IPOs exhibit abnormal returns. A further 

analysis of PE-affiliation was undertaken through regressions. The regression results suggest that the higher 

abnormal returns exhibited by PE-backed IPOs may be due to differences in size, operating characteristics, 

and other characteristics rather than PE-affiliation. The regressions also suggest that the abnormal returns of 

PE-backed IPOs are not associated with the PE firm’s relative ownership stake pre- or post-IPO. 

With regards to the regression results for the offering characteristics and the first-day abnormal return, there is 

only weak statistical significance that these are associated with the long-run IPO performance. More 

specifically, no statistical evidence was found for the relationship between the free float at IPO, the sale of 

new or existing shares, or the first-day abnormal return variables and the long-run performance. Some investors 

may be reluctant to buy into the IPO when the offering constitutes primarily existing shares, however, the 

results suggest that the type of shares offered does not impact the long-run performance. Furthermore, the lack 

of statistical significance for the relationship between first-day abnormal returns and the long-run performance 

may suggest that underpricing may not be due to investor optimism, and as such it does not necessarily appear 

that investors act irrational on the first day of trading. 

The regression analysis concerning the effects of underwriter reputation on the long-run performance of IPOs 

provide a positive, but statistically insignificant relationship for the total sample. When looking at open price 

IPOs only, however, the positive relationship is stronger as well as statistically significant for the three-year 

abnormal returns. It is suggested that this relationship may be due to high-reputation underwriters being able 

to utilize their reputational capital more so in an open price IPO, as this process involves a greater deal of 

marketing of the offering as well as the book-building. Another possible explanation could be that high-

reputation underwriters may only select to market firms that they perceive to be of high-quality. If the 

underwriters are better at determining this, it may contribute to explain the positive relationship, as the market 

will eventually realize the high quality of the firm and the price will converge upwards towards its true value. 

This would also imply that issuing firms could use high-reputation underwriters to signal their high-firm 

quality to the market. 

For firms that listed through an open price IPO, the results suggest that IPOs priced below the initial offering 

range exhibit higher abnormal returns, although the results are much more economically significant and only 

statistically significant for the three-year returns. Only about 25 firms are, however, priced below the initial 
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range, and the results should therefore be interpreted with caution. This relationship could be explained by 

initial low demand for the IPOs priced below the range due to investor pessimism. Eventually, the true value 

of the firm is revealed, and the price converges upwards resulting in better long-run abnormal returns. Hence, 

if market demand appears low for an IPO and the final price it set below the initial offering range, all else 

equal, it could potentially pose an attractive investment case. 

This paper further provides evidence in line with Ritter (1991) and Levis (2011) that the value as well as the 

statistical significance of the abnormal returns are highly sensitive to the benchmark methodology. More 

specifically, the market-, industry, and size-adjusted abnormal returns are higher and exhibit greater statistical 

significance than the peer-adjusted returns. Hence, if studies of IPO abnormal returns apply indices as 

benchmarks, it could lead to overstating the abnormal returns and a wrongful rejection of the null hypothesis. 

This paper thus also contributes to the existing literature by providing evidence that peer groups of up to five 

firms matched based on geographical listing, size, industry, and business description may be a more 

appropriate benchmark when measuring long-run IPO performance. 
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Appendices 
 

 

Appendix A 

 

Table XII. Distribution of All Returns Metrics for each Benchmark Source: Own contributions. 

Peer Group Benchmark 

CAR 

One year Two years Three years 

   

BHAR 

One year Two years Three years 

   

Market Index Benchmark 

CAR 

One year Two years Three years 
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BHAR 

One year Two years Three years 

   

Industry Index Benchmark 

CAR 

One year Two years Three years 

   

BHAR 

One year Two years Three years 

   

Size Index Benchmark 

CAR 

One year Two years Three years 
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Appendix B 

 

Table XIII. QQ-plots of All Return Metrics for each Benchmark Source: Own contributions. 

Peer Group Benchmark 
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Industry Index Benchmark 
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Capitalization Index Benchmark 

CAR 
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Appendix C 

 

Table XIV. Shapiro-Wilk Test p-values 

The statistical values are shown with three decimal points with the 

associated p-value in parenthesis. Source: Own contributions. 

 
One year Two year Three year 

Peer Group Benchmark 

BHAR 0.931 (0.00) 0.929 (0.00) 0.949 (0.00) 

CAR 0.984 (0.00) 0.973 (0.00) 0.983 (0.00) 

Market Index Benchmark 

BHAR 0.869 (0.00) 0.856 (0.00) 0.907 (0.00) 

CAR 0.971 (0.00) 0.979 (0.00) 0.987 (0.02) 

Industry Index Benchmark 

BHAR 0.866 (0.00) 0.839 (0.00) 0.905 (0.00) 

CAR 0.978 (0.00) 0.984 (0.00) 0.989 (0.06) 

Size Index Benchmark 

BHAR 0.877 (0.00) 0.893 (0.00) 0.915 (0.00) 

CAR 0.972 (0.00) 0.977 (0.00) 0.987 (0.02) 

  



 

 

116 

 

Appendix D 

Plot of error terms against plotted values from Table X, Panel A, Regression 2. 

Source: Own contributions. 
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Appendix E 

VIF values for the independent variables included in Table X, Panel A, Regression 2. (see Section 5.2).  

Source: Own contributions. 

Table XV. Variance Inflation Factor Values for Regression 2  

First day return 1.16 

Financial sponsor dummy 1.87 

Main market dummy 3.69 

Leverage 1.21 

Volume 1.22 

Ln(age) 1,51 

Ln(market cap) 2.82 

Year dummy 2.27 

New shares (0.33 – 0.67) 1.53 

New shares (0.67 – 1) 2.43 

Underwriter reputation (1) 2.70 

Underwriter reputation (2) 2.03 

Float (0.33 – 0.67) 1.41 

Float (0.67 – 1) 1.30 

Finland 2.18 

Norway 3.25 

Consumer Discretionary 2.51 

Consumer Staples 1.59 

Energy 2.09 

Health Care 3.40 

IT 2.98 

Industrials 3.09 

Materials 1.43 

Utilities 1.19 

 

 
 


