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Abstract 
Previous research shows that Initial Public Offerings (IPOs) are, on average, underpriced. For 

original shareholders and the company, underpricing means leaving money on the table. Thus, 

the first day return is important for investors and for the future performance of the company. 

There is less research on the ownership structure as a driver of underpricing. In this study we 

investigate whether private equity ownership reduces or increases underpricing in Sweden. 

Additionally, we examine if companies backed by young private equity firms have higher 

underpricing. We collect data from prospectuses of 104 Swedish IPOs between the years 

2010-2016 and use OLS regressions to answer our hypotheses. The results suggest that PE-

backed firms are less underpriced than non-backed firms. Furthermore we could not find any 

evidence that companies backed by young PE firms are more underpriced than companies 

backed by established PE firms.  

 

Sammandrag 
Tidigare forskning visar att börsnoteringar i genomsnitt är underprissatta. För tidiga 

aktieägare och för företaget innebär den initiala underprissättningen att de får in mindre 

kapital än vad som är möjligt. Därför är avkastningen på första handelsdagen viktig för både 

investerare och för företagets vidare utveckling. I den här studien undersöker vi om 

riskkapitalbolags ägarnärvaro ökar eller minskar den initiala underprissättningen vid svenska 

börsnoteringar. Därutöver undersöker vi om företag som är backade av unga riskkapitalbolag 

är mer underprissatta. Vi samlar in data från prospekt av 104 svenska börsnoteringar mellan 

2010-2016 och använder regressionsanalys för att besvara hypoteserna. Resultaten visar på att 

riskkapitalbackade företag är mindre underprissatta än icke-backade företag. Vidare finner vi 

inga bevis på att företag backade av unga riskkapitalbolag är mer underprissatta än företag 

backade av etablerade riskkapitalbolag.  
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1 Introduction 

1.1 Background 

In an Initial Public Offering (IPO) shares are sold to the public to raise capital for the firm or 

to enable the previous owners to cash out (Brau and Fawcett, 2006). Going public can help 

companies reduce debt (Brau and Fawcett, 2006), make performance measureable through the 

stock price and reward employees with stock options (Rydqvist, 1997). Furthermore the 

offering can be primary or secondary, meaning either that the shares are sold for the first time 

on the market or that owners can decide to sell their shares to new shareholders (Huyghebaert 

and Van Hulle, 2006). In general, more mature companies that have been on the stock 

exchange for some time issue secondary shares, whereas younger and smaller companies tend 

to issue primary shares (ibid, 2006).  

To prepare for an IPO an underwriter is selected and it is usually an investment bank (Brau 

and Fawcett, 2006). The underwriters are the financial advisors, but they also buy the shares 

to later resell them on the secondary market (Baron, 1982). The underwriters prepare a 

registration statement, which includes a prospectus that is distributed to potential investors 

(Brau and Fawcett, 2006). The prospectus includes information about the offer, the 

underwriters and the issuing company (Benveniste and Wilhelm, 1997). More specifically, the 

offer includes at what price the public has a right to buy the shares as well as the number of 

shares offered. There is a book building process where the underwriters create likely orders to 

establish the initial selling price. This is challenging as the company is still in private hands, 

outside of efficient market forces (Rock, 1986).  

When the market does not set the price, misjudgments in the form of underpricing can occur 

(Rock, 1986). Underpricing can be explained as the offer price being lower than the intrinsic 

value of the share, and is measured as the percentage difference between the stock price at the 

end of the first trading day and the offer price (Ibbotson, 1975; Ritter, 1984; Abrahamson and 

De Ridder, 2015). One of the most well known reasons for underpricing is information 

asymmetry (e.g. Baron, 1982; Rock, 1986). For instance, Rock (1986) explains that investors 

have different information about the market value of the stock. Therefore informed investors 

only buy when the offer price is lower than the market value. In order for the less informed 

investors to be compensated for the asymmetry, the shares in an IPO are issued at a discount.  
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The discount means that clients of underwriters and early buyers of the stock profit from the 

IPO. According to Agnew (2014) first day returns are often used to measure the performance 

and success of an IPO. Nevertheless, for the issuing firm, underpricing costs are the most 

substantial of all costs in an IPO (Brau and Fawcett, 2006). The consequence of underpricing 

is the money left on the table that could have been used internally (Loughran and Ritter, 

2004). In recent years the phenomenon of underpricing has gained attention from the press. 

Dembosky (2011) reported that the stock of LinkedIn increased by more than 100 percent on 

the first day of trading. The underwriters pushed demand upward and priced the shares at 45 

dollars. On the first day of trading the market closed at 94.25 dollars. Zipcar (Blodget, 2011), 

Twitter (Vara, 2013), and most recently Snap (Grocer, 2017) all reported major underpricing.  

There are numerous cases of underpricing and many theories that try to explain why it occurs. 

The certification and grandstanding hypotheses use ownership structure as a driver of 

underpricing and differentiate between private equity-backed (PE) and non-backed companies 

(Megginson and Weiss, 1991; Gompers, 1996; Lee and Wahal, 2004). PE firms invest capital 

into non-listed companies with the intention of raising the value (Zider, 1998). The 

certification hypothesis (Megginson and Weiss, 1991) suggests that the presence of a PE firm 

has the ability to assure the investors that the PE-backed company is fairly valued. In contrast, 

the grandstanding hypothesis (Gompers, 1996; Lee and Wahal, 2004) argues that 

underpricing occurs as a result of the greater risk that young PE firms are exposed to when 

taking companies public earlier. Therefore investors need to be compensated for that greater 

risk.   

Although PE investments are subject to high risk due to the early stage investing (Zider, 

1998), the PE investments in Sweden peaked in 2016. De Lange (2016) reported that in 2016 

the tech and media sector received 16.8 billion SEK in PE funding, with an average of 45 

million SEK per financing round, which is the highest amount to be measured in Sweden. In 

addition, The Swedish Venture Capital and Private Equity Association (2015a) reports that 

PE-backed firms are an important part of the economy, and that they grow faster than non-

backed companies. Another study from SVCA (2015b) shows that a substantial part of the 

private equity divestments are IPOs. During the same period Dagens Nyheter (2015) reports a 

record for IPOs in Sweden. 
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Both the numbers of IPOs and PE investments in the Swedish market have increased, and are 

a sizeable part of the Swedish economy. Since PE firms are seeking to increase the value of 

the company they invest in, it is interesting to investigate if the PE funding affects 

underpricing of IPOs and whether there are any differences between PE-backed and non-

backed companies. There is research in several countries that investigates the effect of PE-

backing on underpricing (Chahine et al., 2007; Ferretti and Meles, 2011; Coakley et al., 

2009). However, we could not find any studies conducted on a sample of Swedish IPOs. Thus 

in this study we focus on investigating the impact of PE funding on underpricing of Swedish 

IPOs.  

1.2 Purpose 
The purpose of this paper is to investigate whether underpricing in the Swedish IPO market is 

higher or lower for PE-backed versus non-PE-backed companies. Additionally, we aim to 

examine if companies backed by young PE firms, experience higher underpricing than firms 

backed by more established PE firms. We do this by testing if the certification and 

grandstanding hypotheses hold in the Swedish setting.  

1.3 Disposition 
Section 2 describes relevant literature on underpricing and private equity. We present general 

reasons for underpricing and studies conducted abroad and in Sweden. Thereafter the private 

equity process is presented, followed by the certification and grandstanding hypotheses. In 

this section we also present our hypotheses. Section 3 presents how the data is collected and 

the choice of methodology. Further we discuss the challenges with our study. Section 4 begins 

with descriptive statistics where we examine the differences between PE-backed and non-

backed firms. Correlation matrices and regression analyses are also displayed. In section 5 we 

analyse our main results and reveal whether we are able to accept or reject the hypotheses. 

Lastly, section 6 presents the main conclusions of the study and gives suggestions for further 

research.  
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2 Literature Review 

2.1 General reasons for underpricing 

2.1.1 Previous research  
Previous research investigates the magnitude of underpricing based on different explanations. 

Many researchers investigate underpricing in relation to information asymmetry (Baron, 

1982; Rock, 1986; Benveniste and Spindt, 1989; Ritter and Welch, 2002). This focuses on the 

explanation that some parties in the IPO transaction have superior information. For instance, 

Baron (1982) suggests that the issuing company is less informed about the capital market than 

the investment bank. Another author, Rock (1986), reasons that uninformed investors are not 

able to identify the true value of the company, while the informed investors have superior 

information and are thus capable of finding mispriced securities. Therefore uninformed 

investors are compensated by lower prices (also known as the winner’s curse). Furthermore, 

Benveniste and Spindt (1989) suggest that investors with positive and internal information 

about the issuing company will hide this from the underwriters, since they are able to buy the 

securities at a discount and then sell them at a higher price.  

Ritter and Welch (2002) argue that information asymmetry is overemphasised and that there 

are other main drivers. Allen and Faulhaber (1989) argue that companies know their prospects 

better than any other market participant, and therefore use underpricing to signal their ability 

to deliver in a long term. The authors suggest that only companies with good prospects can 

regain the cost of issuing shares at a discount and thereby distinguish themselves from 

competitors. Welch (1992) also suggests that signalling affects pricing of IPOs. However, the 

author argues that early investors signal their actions to later investors and later investors 

follow the decisions of the early investors. This indicates that the demand of the new issues 

has an impact on the offering price.    

More recent studies try to explain the abnormally high initial returns during the period of 

1999 to 2000 (Ljungqvist and Wilhelm, 2003; Loughran and Ritter, 2004; Cliff and Dennis, 

2004). Ljungqvist and Wilhelm (2003) discuss agency conflicts between issuers and 

underwriters, indicating that pre-IPO ownership structure and insider selling behaviour affects 

the magnitude of underpricng, such as reduced CEO ownership. Loughran and Ritter (2004) 

find little evidence for this; instead they reason that the issuing firm is highly influenced by 

the underwriter. They suggest that the increase in first day returns is mostly due to side 

payments that influenced the issuer’s choice of underwriter. In addition, they argue that 
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issuing firms place more importance of having a lead underwriter with a highly ranked analyst 

instead of hiring an underwriter with lower underpricing. Thereby issuing companies pay for 

analyst coverage via underpricing (see also Cliff and Dennis, 2004). 

In addition, previous research discusses the impact of IPO cycles on underpricing (Ibbotson 

and Jaffe, 1975; Ritter, 1984; Lowry and Schwert, 2002). Ibbotson and Jaffe (1975) find 

convincing evidence that there are so-called hot issue markets, when there are high initial 

returns. Further, Ritter (1984) suggests in line with Ibbotson and Jaffe (1975) that hot issue 

markets exists, and that these periods of hot issue markets experience higher initial returns. 

Lowry and Schwert (2002) find evidence that there is a lead-lag relation between the number 

of IPOs and the average initial return. The authors argue that periods of high initial returns are 

generally followed by an increase in the number of IPOs, and which are then followed by 

periods with lower initial returns. 

2.1.2 Previous research in Sweden 
Previous research on Swedish IPOs (Rydqvist, 1997; Bodnaruk et al., 2003; Abrahamson and 

De Ridder, 2015) is limited compared to studies conducted in the US (Ritter, 2003). Rydqvist 

(1997) addresses the drop of initial returns during a regulatory tax change, and argues that this 

change reduced the willingness of the issuing firm to favour their employees and investment 

bank. Moreover, Bodnaruk et al. (2008) investigate the effect of diversified shareholders in 

Sweden and suggest that more diversified shareholder affect firms’ willingness to agree on a 

discount. Abrahamson and De Ridder (2015) find that their theoretical explanation is 

consistent with Rock’s (1986) when studying a Swedish sample of IPOs from 1996 to 2011. 

They find an average initial return of 7.64 %. The authors argue that domestic individual 

investors, compared to domestic institutional investors, have fewer holdings of IPOs with 

high initial returns. Individual investors are, to a less extent than institutional investors, able 

to recognize underpriced firms.  

2.2 Private equity 
There are two dominant categories that form private equity (see in Appendices 8.1): venture 

capital and buyouts prior to IPOs (Ritter, 2015; Sveriges riksbank, 2005). In general, venture 

capital is investments in earlier stages, whereas buyouts are investments in more stable and 

mature firms with predicted cash flows (Barry et al., 1990). In the United States, researches 

distinguish between venture capital-backed and PE-backed (buyout) firms. However in 

Europe, backed firms with either venture capital or private equity may be referred to as PE-

backed firms (see Ferretti and Meles, 2011). This paper uses the European expression and 
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therefore firms with all types of external capital, regardless of investment stage, are referred 

to as PE-backed. In Sweden private equity is translated to “riskkapital” (Sveriges riksbank, 

2005) and does not partition between the two subgroups.  

Zider (1998) explains that larger institutions such as insurance companies and pension funds 

finance PE funds. In Sweden PE funds are financed mainly through pension funds and fund of 

funds (Sveriges riksbank, 2005). The institutions want to diversify their portfolio by financing 

riskier investments such as start-ups (Zider, 1998). According to Zider (1998) institutional 

investors choose which PE fund to invest in by reviewing previous deals of the PE firm and 

how well it has performed. Each PE fund has a set time horizon and returns that it is expected 

to generate (Riksbanken, 2005). This fund is then used to back companies (ibid, 2005). Zider 

(1998) reports that PE firms primarily invest in fast-growing industries, which can produce 

high returns. In Sweden PE investments generally go to technology, health care, and industrial 

goods sectors (Karaomerlioglu and Jacobsson, 2000; SVCA, 2015a).  

PE-backed companies receive financing, expert advice and a broad network (Zider, 1998; 

Hellman et al., 2002). The private equity industry exists primary because there are capital 

needs that the public markets can not offer, since banks do not want to lend capital to 

companies without stable future cash flows (Talmor and Vasvari, 2011). There is typically a 

lead PE firm with more shares in the company and other PE firms that are followers (Zider, 

1998). Since PE firms have a limited time horizon, they exit the companies after some years 

(Zider, 1998; Karaomerlioglu and Jacobsson, 2000).    

2.2.1 Certification hypothesis 
Early literature on PE-backed IPOs focuses on PE firms contributions to the IPO process 

(Barry et al., 1990; Megginson and Weiss, 1991). One of the first pioneering studies is 

conducted by Barry et al. (1990) which provide evidence that PE firms invest in other 

companies in order to provide monitoring services, such as providing capital, to help firms 

formulate their business plan and human resources. The authors argue that PE firms exercise 

significant influence on PE-backed companies thereby reducing the uncertainty regarding the 

PE-backed. They suggest that capital markets appear to recognize better monitors through 

lower underpricing. Berry et al. (1990) show that PE-backed firms experience lower first day 

returns (i.e. lower underpricing) than non-backed firms.  

Megginson and Weiss (1991) later develop the certification hypothesis, meaning that the 

existence of private equity can be explained as a third party certifying the true value of 
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securities issued by unknown firms. They argue that outside investors are more likely to 

believe that information disclosed by a third party is more accurate. This means that the offer 

price by a PE-backed firm should, to a greater extent, reflect all relevant and available 

information. Thus certification reduces the information asymmetry. Megginson and Weiss 

(1991) therefore suggest that the certification of PE funding ensures the quality of these firms, 

and thus PE-backed firms are able to offer their securities at higher prices. Accordingly, PE-

backed firms are less underpriced than non-backed. 

2.2.2 Grandstanding hypothesis 
Research regarding PE funding and underpricing is also discussed in relation to the 

grandstanding hypothesis (Gompers, 1996; Lee and Wahal, 2004). Gompers (1996) 

introduces grandstanding, and argues that young PE firms need to establish a reputation and 

raise capital faster than established PE firms. Therefore younger PE firms have incentives to 

grandstand, i.e. to signal their ability to take firms public. This means that young PE firms 

tend to take firms public earlier in an effort to raise capital for their next PE fund. The author 

suggests that grandstanding results in higher underpricing as young PE firms rush to take 

companies public, they tend to back younger companies. Gompers (1996) argues that the 

capital market appears to recognize young PE firms by including the cost of underpricing. 

Lee and Wahal (2004) show that firms with PE funding experience higher first day returns 

than non-backed firms. The authors argue that this result is partly due to a variant of the 

grandstanding hypothesis. They find convincing evidence that the age of the lead PE firm and 

the number of previous IPOs conducted is positively associated with the lead PE firm’s ability 

to raise capital to their next PE fund. Lee and Wahal (2004), in line with Gompers (1996), 

suggest that more well established PE firms are capable of raising more capital. In addition, 

they find a positive relation between raising new capital and underpricing. This is consistent 

with the idea that younger PE firms benefit from grandstanding (i.e. to signal their ability to 

take firms public), and consequently experience higher initial returns.  

2.2.3 Hypotheses 
Overall, the PE industry is more mature and developed in Anglo-Saxon countries, such as in 

the United Kingdom and the Unites States, than in Continental European countries. Pommet 

(2017) therefore argues that one should be careful to generalize Anglo-Saxon results in 

Continental European countries. One example of cross-country differences in Europe is 

between French and UK IPOs. Chahine et al. (2007) find that PE-backed IPOs in the UK are 

less underpriced than non-backed, whereas French PE-backed IPOs are more underpriced 
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than non-backed. The authors argue that PE firms in the younger French IPO market are 

willing to grandstand, and this results in higher underpricing. In contrast, the UK market 

appears to recognize certification through lower underpricing (see also Coakley et al., 2009).  

Previous research regarding the Swedish PE industry is limited. Karaomerlioglu and 

Jacobsson (2000) discuss the PE industry in Sweden during the 1990s, and at the time their 

conclusion is that the PE industry is not mature enough to be considered established. They 

argue that the Swedish PE industry is one of the largest ones at the time and after several 

structural changes the industry is more diversified. For instance, they find an increase in the 

number of new PE firms and also find that the PE firms are becoming more specialised. 

Moreover, Karaomerlioglu and Jacobsson (2000) predict that the Swedish PE industry will 

mature by the end of 2010. 

We could not find any studies in Sweden discussing PE-backing and whether it leads to 

higher or lower underpricing. Based on the cross-country differences in Europe, we expect 

that PE backing either reduces or increases initial returns. Since Karaomerlioglu and 

Jacobsson (2000) estimate a more mature Swedish PE industry starting from 2010, we 

hypothesize that the certification hypothesis holds. This leads to the following hypothesis:  

H1: PE-backed IPOs have lower underpricing than non-backed IPOs.  

Furthermore we want to investigate whether the age of the lead PE firm has an impact on 

underpricing of PE-backed IPOs. This is in line with previous research regarding the 

grandstanding hypothesis (Gompers, 1996; Lee and Wahal, 2004), which suggests that 

companies backed by young PE firms experience higher initial returns than companies backed 

by established PE firms. This leads to the second hypothesis: 

H2: Companies backed by young PE firms experience higher underpricing than companies 

backed by established PE firms.   
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3 Method 
A quantitative study is conducted to answer our research question. This is in line with 

previous research regarding underpricing (e.g. Ritter, 1984; Abrahamson and De Ridder, 

2015) and PE-backing (e.g. Megginson and Weiss, 1991; Lee and Wahal, 2004; Chahine et 

al., 2007). In addition, as we aim to investigate the percentage differences in underpricing 

between PE-backed and non-backed firms, it could be argued that it is more appropriate to use 

a quantitative analysis (Bryman and Bell, 2015).  

3.1 Data 
To construct a sample of Swedish IPOs we include IPOs from the main lists at Nasdaq 

Stockholm and First North Stockholm (see table 1). We use these two market places, as they 

are both a part of Nasdaq Stockholm. According to Sveriges riksbank (2016), they also have 

the highest number of companies listed. We did not use smaller marketplaces since it is 

generally more difficult to find disclosed information. Firms on the main lists at Nasdaq 

Stockholm characterize more stable and mature firms whereas firms on First North are 

smaller companies who are seeking to grow and in the future reach the main lists (Nasdaq, 

2017). We obtain the primary list of IPOs from the website www.nyemissioner.se, which 

monitors and publishes information regarding the Swedish stock market. This primary list of 

IPOs is also compared to listings on Nasdaq’s website. Further information we hand-collect 

from prospectuses, press releases and annual reports. Additional data on stock prices is 

provided by Eikon. The IPO list consists of data over the period of 2010 to 2016, as we aim to 

examine the current trend of IPOs and to contribute with new research on underpricing in 

Sweden (Rydqvist, 1997; Bodnaruk et al., 2003; Abrahamson and De Ridder, 2015). 

From the original list of 327 Swedish IPOs we exclude firms that have already been listed on 

another market place or list. This requires that firms have a genuine offering. In addition, we 

exclude firms where we could not access the related prospectus or annual reports. We also 

exclude IPOs that have no related offer and have missing data due to delistings, mergers, and 

liquidations. This final sample consists of 104 IPOs, where 50 of these firms are listed on the 

Nasdaq Stockholm and 54 on First North. Out of the final sample, 60 IPOs are PE backed and 

where 28 are listed on First North and 32 on the Nasdaq Stockholm. 
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Table 1 

Sample size. 

Criteria  Exclusion Observations 

All main listings and First North  327 

Observations excluded from main lists 59 268 

Observations excluded from First North 164 104 

Final sample  104 

This table reports how many firms we exclude from the original list. The final sample size is 104 IPOs.  

3.2 Regression models 
The relationship between PE funding and underpricing is generally measured through 

regression analysis or other econometric techniques (such as Barry et al., 1990; Megginson 

and Weiss, 1991; Lee and Wahal, 2004; Chahine et al., 2007). In line with previous research 

(Chahine et al., 2007) we consequently use ordinary least square (OLS) regressions to test our 

hypotheses. In the first model we aim to test whether PE funding is associated with lower or 

higher underpricing, whereas the second model aims to test whether companies backed by 

young PE firms are more underpriced than companies backed by established PE firms. 

Additionally, in line with Chahine et al. (2007), we perform t-tests in order to investigate 

whether there are differences in means for firm and offer characteristics between the 

subgroups of PE-backed and non-backed firms. 

In the first model (1) we use initial return (i.e. underpricing) as the dependent variable and PE 

funding as the independent variable. In line with Abrahamson and De Ridder (2015), who 

investigate the Swedish IPO market, we also use IPO size, fraction sold, turnover and firm 

size as control variables. In addition, in line with Chahine et al. (2007) we use a high-tech 

dummy, the age of the issuing firm and year dummies as control variables. The year dummies 

are: 2011, 2012, 2013, 2014, 2015 and 2016.  

Initial return =  β0 + β1𝑃𝐸 𝑓𝑢𝑛𝑑𝑖𝑛𝑔 𝑑𝑢𝑚𝑚𝑦 + β2𝐻𝑖𝑔ℎ − 𝑡𝑒𝑐ℎ 𝑑𝑢𝑚𝑚𝑦 + β3𝐿𝑁𝐴𝑔𝑒 + β4 𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑠𝑜𝑙𝑑 +

β5𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 +  β6𝐿𝑁 𝐼𝑃𝑂 𝑠𝑖𝑧𝑒 + β7 𝐿𝑁 𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 + β8𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠    (1) 

 

In the second model (2) we use initial return as the dependent variable and the young PE 

dummy as the independent variable (such as Barnes et al., 2003). This means that we only test 

the subgroup of firms that are referred to as PE-backed, and thus we exclude the PE funding 

dummy. We still use IPO size, fraction sold, turnover, age of the issuing firm, industry 
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dummy, year dummies and firm size as control variables. As we did not have any PE-backed 

firms in 2012, we use 2011, 2013, 2014, 2015 and 2016 as year dummies.  

Initial return =  β0 + β1𝑌𝑜𝑢𝑛𝑔 𝑃𝐸 𝑑𝑢𝑚𝑚𝑦 +  β2𝐻𝑖𝑔ℎ − 𝑡𝑒𝑐ℎ 𝑑𝑢𝑚𝑚𝑦 + β3𝐿𝑁𝐴𝑔𝑒 + β4 𝐹𝑟𝑎𝑐𝑡𝑖𝑜𝑛 𝑠𝑜𝑙𝑑 +

β5𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 +  β6𝐿𝑁 𝐼𝑃𝑂 𝑠𝑖𝑧𝑒 + β7 𝐿𝑁 𝑓𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 + β8𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠   (2) 

3.3 Variables  

3.3.1 Dependent variable 
Since this study aims to explain underpricing of IPOs, the dependent variable is initial return 

(IR). The initial return of an IPO is the percentage change between the offer price and the 

closing price on the first trading day. This is also known as the first day return on a stock. The 

method of using IR as a proxy for underpricing is widely used (e.g. Ritter, 1984; Loughran 

and Ritter, 2004; Abrahamson and De Ridder, 2015). Thus, the initial return is: 

IR =  P1−P0
P0

   (3) 

Where, 

P0 = Offer price 

P1 = Closing price on the first trading day 

 

3.3.2 Independent variables 
As we aim to see if PE-backing affects initial returns, we use PE funding dummy as an 

independent variable. The classification of PE-backed IPOs is determined as those where 

private equity firms have a minimum holding of 3 % in the IPO prospectus (Coakley et al., 

2009). In line with Coakley et al. (2009), a private equity firm is referred to as a firm included 

in the Swedish Venture Capital and Private Equity Association (SVCA) and the European 

Private Equity and Venture Capital Association (EVCA). In addition, a firm that has a 

minimum holding of 3 % and that is fully controlled by a PE firm is also considered to be a 

PE firm. PE funding is a dummy variable, which means that a PE-backed firm assigns the 

value 1 whereas it receives 0 if it is not backed with private equity.  

In order to investigate if companies backed by young PE firms are more underpriced than 

companies backed by established PE firms (Gompers, 1996; Lee and Wahal, 2004) we use the 

age of the lead private equity firm as the independent variable (Barnes, 2003). The lead PE 

firm is the PE firm that owns the largest equity stake at the time of the IPO (similar to Barry 

et al., 1990). A firm is young when it us under 10 years old at the time of the IPO, and if a 

firm is 10 years or older more it is classified as established (similar to Gompers, 1996). This 
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variable is named young PE dummy. We use the median value of the lead PE firm (i.e. 10 

years old) as a proxy for if a firm is young versus established.   

3.3.3 Control variables 
As the PE industry is characterised by high technological industries, especially software and 

commercial biological research (e.g. Lee and Wahal, 2004; Chahine et al., 2007), it is 

therefore in our interest to control for this. Consequently these two industries are controlled 

for, which includes firms within the classification IT or Medicine/pharmaceuticals according 

to Nyemissioner. In Swedish these two categories are called “Data/it” Läkemedel/medicin”. 

This is a dummy variable; if a firm operates within a high technological industry it receives 

the value 1 and 0 otherwise. 

Since previous research find that some periods have unusually high and low initial returns 

(Ibbotson and Jaffe, 1975; Loughran and Ritter, 2004), it is common to either test subgroups 

or to include dummy variables (Lee and Wahal, 2004). Moreover, we also need to control for 

possible IPO cycles as the IPO volume (i.e. the amount of firms going public) differ during 

certain periods (Lowry and Schwert, 2002). Therefore, we use dummy variables for the IPO 

years.  

An additional control variable is the age of the issuing firm. This is calculated as the 

difference between the IPO year and the registration year of the issuing firm. We log 

transform this variable in order to mimic skewness and kurtosis (see further in section “3.6.1 

Extreme values”). Generally, younger firms are more underpriced than older firms and 

therefore have higher first day returns (e.g. Gompers, 1996; Loughran and Ritter, 2004). As 

Megginson & Weiss (1991), we expect that the age of the issuing firm is negatively 

associated to initial return.  

The IPO size is also considered to be a control variable. According to Megginson and Weiss 

(1991), PE-backed firms usually have higher offering amounts than firms without PE funding. 

The IPO size is calculated as the offer price multiplied by the number of shares sold 

(Abrahamson and De Ridder, 2015). As previous studies, this variable is also calculated with 

the natural logarithm (ibid, 2015). According to Abrahamson and De Ridder (2015), there 

should be a negative relation between IPO size and initial return.  

IPO size =  Offer price ∗ Number of shares sold   (4) 
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In line with Abrahamson and De Ridder (2015), who investigate the Swedish IPO market, we 

furthermore control for how many shares that are issued in the IPO. This is calculated as the 

number of shares sold divided by the total number of outstanding shares. In line with 

Abrahamson and De Ridder (2015), we expect that fraction sold is positively related to initial 

return.  

Fraction sold = Number of shares sold
Total number of outstanding shares

  (5) 

In addition, we control for how many shares that are traded during the first day (Abrahamson 

and De Ridder, 2015). As in Abrahamson and De Ridder (2015), we expect to find a positive 

association between initial return and turnover. This is calculated as total number of shares 

traded during the first trading day divided by number of shares offered. 

Turnover = Total number of shares traded 
Total number of shares offered

   (6) 

Lastly we control for firm size. It is calculated as total number of outstanding shares 

multiplied by the offer price (Abrahamson and De Ridder, 2015). We use the natural 

logarithm of firm size since this is used in other studies (ibid, 2015). Abrahamson and De 

Ridder (2015) document a positive relation between firm size and initial return. 

Firm size = Offer price ∗ Total number of outstanding shares  (7) 

3.4 Compilation of operationalization  
Table 2 

Compilation of operationalization. 

Variable Description  

Dependent variable  
Initial return Percentage change between the offer price and the closing price on the first trading 

day 

  
Independent variables  

PE funding dummy Dummy if a firm is backed with private equity (PE-backed = 1; 0 otherwise). 

Young PE dummy Dummy if a PE firm is younger than 10 years at the time of the IPO (Young PE 
firm = 1; 0 otherwise). 

  

Control variables  

High-tech dummy Dummy variable for high technological industries (Firm that operates within a high 
technological industry = 1; 0 otherwise). 
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Year dummies Dummy variable for each IPO year (such as, IPO in 2011= 1; 0 otherwise). 

Age Difference between the IPO year and the registration year of the issuing firm. 

IPO size Offer price multiplied by the number of shares sold. 

Turnover Total number of shares traded during the first trading day divided by number of 
shares offered. 

Fraction sold Number of shares offered divided by the total number of outstanding shares.  

Firm size Total number of outstanding shares multiplied by the offer price. 

This table summarizes the variables included in the regression models. Further we use the natural logarithm of 
the variables IPO size, firm size and age of the issuing firm. 
 

3.6 Implications  

3.6.1 Extreme values  
Many of the parametric statistics we use in this paper, such as mean and standard deviation, 

are sensitive to outliers. Therefore we use skewness and kurtosis to analyse our data set. 

Skewness estimates if the distribution is symmetric while kurtosis measures if the data is 

tailed to a normal distribution. In order to mimic the skewness and kurtosis in our sample we 

log-transform and scale our continuous variables, such as IPO size, turnover and firm size. 

Since Abrahamson and De Ridder (2015) use the natural logarithm, we also use the natural 

logarithm of the variables IPO size, age and firm size.  

In addition, we use winsorizing to reduce skewness and kurtosis. Winsorizing is preferable 

since it does not exclude any observations, thus it does not reduce the sample size. Since 

winsorizing is a commonly used technique to account for outliers in previous research (such 

as Abrahamson and De Ridder, 2015) we use the same method. Abrahamson and De Ridder 

(2015) find positively skewed results in their sample of Swedish IPOs. Before winsorizing the 

dependent variable, initial return, we find that the skewness is 4.5 and kurtosis 26.2. After 

testing different levels, we use the 5th and 95th percentile to winsorize the data. We believe 

that this level is appropriate since it reduces the kurtosis to a reasonable level. Since many of 

our variables have high levels of skewness and kurtosis, the same winsorization for all of our 

continuous variables. This means that the 5 lowest and the 5 highest values are replaced by 

the 6th respectively 98th value in the data set. We present the values before and after 

winsorization in table 11 (see Appendices 8.2).  

3.6.2 Multicollinearity  
Since we use OLS regression as our measurement for investigating the impact of PE funding 

on underpricing, it is important that the results are not affected by multicollinearity. 
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Multicollinearity means that two or more predictors are correlated with each other (Newbold 

et al., 2007). If two variables are highly correlated then we cannot tell which predictor is 

causing the change in the dependent variable. One method to control for multicollinearity is to 

estimate the variance inflation factor (VIF) for each predictor. The variance inflation factor 

(VIF) measures the degree of multicollinearity (Andersson et al., 2007). A VIF value of 5 or 

greater indicates that the variable is correlated with another predictor. 

In the correlation matrices (see section Correlation 4.2) we see that some of the control 

variables are correlated with each other. However, in the regression we find that most of the 

predictors have a VIF value lower than 5. The control variables, firm size and IPO size, have 

VIF values slightly over 20. Therefore, we perform robustness tests by excluding one of the 

predictors in the regression. After the robustness tests, we could see that the high VIF values 

have no major effect on the quality of the results. We present the VIF values of the predictors 

in the appendices table 12 and 13(see Appendices 8.3).  

3.6.3 Endogeneity 
One of the challenges with measuring PE funding is that it is not randomly distributed. Lee 

and Wahal (2004) explain that not all firms receive external capital and not everyone wants to 

get it. This means that PE firms are able to choose companies, and therefore PE funding is an 

outcome of an endogenous choice. Hence, there may be a selectivity bias in the sample. The 

methods to control for endogeneity are complex and require access to expertise within the 

field. Due to the magnitude of this study we do not control for endogeneity. However, it is 

important to be aware of the possible risk. 
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4 Empirical Results 

 4.1 Descriptive statistics  
We begin our empirical analysis by investigating firm and offer characteristics for the final 

sample of 104 IPOs. Table 3 confirms that IPOs are, on average, underpriced. The mean 

initial return is 5.59 % for the full sample. There is a period of negative initial returns during 

2012-2013, followed by a period of high and positive initial returns. As anticipated, some of 

the variables are positively skewed. For example, the mean IPO size is SEK 792 million 

whereas the median value is SEK 396 million. This is also the case for firm size, as the mean 

value is SEK 2.5 billion while the median is only SEK 1.3 billion. The mean value of fraction 

sold is slightly higher than the median and further the mean turnover is 21.15 %. The mean 

age of the issuing firm at the time of the IPO is approximately 11 years. The full sample has a 

high dispersion as seen on the difference between the minimum and maximum values. 

Table 3 

Summary statistics.  

Firm and offer characteristics  Mean Median Standard deviation Minimum Maximum 

Initial return (%) 5.59 1.38 0.24 -33.00 61.00 

Firm size (SEK million) 2541 1290 3220 74 11469 

IPO size (SEK million) 792 396 1028 23 360 

Fraction sold (%) 34.75 33.19 15.94 5.43 66.08 

Turnover (%) 21.15 18.30 17.65 0.07 67.09 

Age (years) 11.30 8.00 10.82 1.00 44.00 

This table reports the mean, median, standard deviation, minimum and maximum values for the selected 
variables. The sample consists of 104 Swedish IPOs over the period 2010-2016. The values are winsorized at the 
5th and the 95th percentile. See the kurtosis and skewness values in table 11 (see Appendices 8.2).  

 
Table 4 reports the number of IPOs over the period of 2010 to 2016 and the fraction sold at 

the time of the IPO. During 2014-2016 the number of IPOs in our sample increases in 

compared to 2010-2013. The percentage of shares sold to the public is mostly around 20-40 % 

and 40-60 % of the total amount of outstanding shares in the issuing company. We also find 

that none of the firms in our sample sell more than 80 % of their shares at the time of the IPO.  
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Table 4 

Number of IPOs and fraction sold by year. 

Year Fraction sold  

 0-20% 20-40% 40-60% 60-80% 80-100% Total 

2010 0 2 2 2 0 6 

2011 0 5 0 1 0 6 

2012 0 2 0 0 0 2 

2013 0 2 0 0 0 2 

2014 5 13 2 3 0 23 

2015 5 12 12 2 0 31 

2016 5 19 7 3 0 34 

Total 15 55 23 11 0 104 
This table reports the number of IPOs distributed by years and the fraction sold at the time of the IPO.  
 
Table 5 shows the industries in which the issuing firm operates, allocated between high 

technological and other industries. The most common industry is medicine/pharmaceuticals 

for the full sample, followed by industrial goods and IT. The PE-backed subsample mostly 

operates within industrial goods, IT and medicine/pharmaceuticals. However, the non-backed 

subsample mostly operates in real estate and medicine/pharmaceuticals. The table shows that 

23 firms within the high-tech sector are PE-backed and 16 are non-backed.  

Table 5 
Industry specific information.  

Industry PE-backed Non-PE-backed Total 

High technological industries    
IT 12 5 17 

Medicine/pharmaceuticals  11 11 22 

    

Other    

Retail 3 1 4 

Energy 3 0 3 

Real estate 2 11 13 

Finance 4 2 6 

Industrial goods 16 5 21 

Food 1 0 1 

Media 2 0 2 

Travel 1 0 1 

Services  5 4 9 
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Agriculture 0 1 1 

Commodities 0 2 2 

Telecom 0 1 1 

Education 0 1 1 

 60 44 104 

This table is divided into industries according to the website www.nyemissioner.se. 

In the final sample of 104 IPOs, 60 firms are considered to be PE-backed and 44 non-backed. 

Table 6 reports firm and offer characteristics for the two different subsamples of companies. 

The mean initial return is 1.33 % for the PE-backed and 11.42 % for the non-backed sample. 

The results show that the difference in mean initial returns between the two subgroups is 

statistically significant. In addition, we find that the difference in mean values for fraction 

sold is statistically significant. Differences in firm size, IPO size, turnover and age of the 

issuing firm between PE-backed and non-backed firms are not statistically significant in our 

sample.     

Table 6 

Differences in offer and firm characteristics between PE-backed and non-backed firms. 

 PE-backed firms Non-backed firms  

 
Mean 

(St.dev.)  
Median 

Mean  

(St.dev.) 
Median T-diff 

Initial return (%) 1.33 

(18.57) 

0.00 

 

11.42 

(28.14) 

7.65 

 

** 

 

Firm size (SEK million) 2757 

(3510) 

1374 

 

2773 

(4140) 

1112 

 

- 

 

IPO size (SEK million) 914 

(1068) 

475 

 

605 

(936) 

285 

 

- 

 

Fraction sold (%) 37.66 

(15.55) 

36.87 

 

30.77 

(15.79) 

28.33 

 

** 

Turnover (%) 23.25 

(17.68) 

19.24 

 

18.28 

(17.41) 

16.33 

 

- 

 

Age (years) 10.12 

(8.70) 

8.00 

 

12.91 

(13.33) 

7.5. 

 

- 

 

This table reports differences in firm and offer characteristics between PE-backed and non-backed firms. In the 
last column we perform a t-test in order to investigate whether there is a difference between the two means. The 
t-tests are significant at the 1 % ***, 5 % ** and 10 % * levels.   
 

4.2 Correlation 
In this section we present two correlation matrices for the variables in the first and second 

model (see section Regression models 3.2). Table 7 reports the correlation matrix for the first 

http://www.nyemissioner.se/
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model. The dependent variable, initial return, has a negative and significant correlation with 

PE funding. Furthermore we find that IPO size, firm size and turnover are positively and 

significantly correlated with initial return. We also find that some of our control variables are 

correlated, for instance IPO size is positively correlated with fraction sold, turnover and firm 

size. Even though we find control variables that are correlated, there is low risk of 

multicollinearity since the VIF values are at a reasonable level. 

Table 7          
Correlation matrix for model 1. 

Variable 
Initial 

return 

PE 

funding 

dummy 

High-tech 

dummy 

LN 

(1+Age) 

LN (IPO 

size) 

Fraction 

sold 
Turnover 

LN (Firm 

size) 

 

Initial return 

 

 

       

PE funding 

dummy  

-
0.213**  
                  

       

High-tech 

dummy 

0.031 

 

0.020 

 

      

LN (1+Age) 0.161 

 

-0.056 

 

-0.025 

 

     

LN (IPO size) 0.194** 

 

0.133 

 

-0.497*** 

 

0.155 

 

    

Fraction sold 0.007 

 

0.214** 

 

-0.057 

 

-0.027 

 

0.264*** 

 

   

Turnover 0.228** 

 

0.140 

 

-0.081 

 

-0.065 

 

0.319*** 

 

-0.004 

 

  

LN (Firm 

size) 

0.211** 0.056 -0.534*** 0.135 0.898*** -0.114 0.296***  

Table 7 shows the Pearson correlation for initial return, PE funding dummy, high-tech dummy, age, IPO size, 
fraction sold, turnover and firm size. This consists of 104 observations over the period 2010-2016.  
The results are significant at the 1 % ***, 5 % ** and 10 % * levels.    

Table 8 reports the correlation matrix for the second model. In the subsample of 60 PE-

backed firms, we did not find that the initial return is statistically correlated with the young 

PE dummy. However, in line with table 7, we find that the initial return is positively and 

significantly correlated with IPO size, turnover and firm size. In table 8, some of the control 

variables are statistically correlated with each other, for instance the high-tech dummy is 

negatively correlated with IPO size and firm size. Since the VIF values are low, we have a 

low risk of multicollinearity. 
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Table 8         

Correlation matrix for model 2. 

Variable 
Initial 

return 

Young 

PE 

dummy  

High-tech 

dummy 

LN 

(1+Age) 

LN (IPO 

size) 

Fraction 

sold 
Turnover 

LN (Firm 

size) 

 

Initial return 

 

 

       

Young PE 

dummy 

-0.075  
                  

       

High-tech 

dummy 

-0.097 

 

0.114 

 

      

LN (1+Age) 0.095 

 

0.008 

 

-0.095 

 

     

LN (IPO 

size) 

0.320** 

 

-0.068 

 

-0.478*** 0.108 

 

    

Fraction sold 0.002 

 

-0.165 

 

-0.076 

 

-0.133 

 

0.367*** 

 

   

Turnover 0.411*** 

 

0.099 

 

0.030 

 

-0.114 

 

0.286** 0.087 

 

  

LN (Firm 

size) 

0.349*** -0.001 -0.531*** 0.138 0.904*** 0.009 0.234*  

Table 8 reports the Pearson correlation for initial return, young PE dummy, high-tech dummy, age, IPO size, 
fraction sold, turnover and firm size. This consists 60 observations over the period 2010-2016.  
The results are significant at the 1 % ***, 5 % ** and 10 % * levels.    

4.3 Regression  

4.3.1 Initial return and PE funding  
In table 9 we perform an ordinary least square (OLS) regression in order to investigate the 

impact of PE funding on underpricing. Columns (1)-(2) report the robustness tests and column 

(3) reports the full model. Thereby we exclude IPO size in column (1) and firm size in column 

(2). After comparing the results in columns (1)-(3), we find that our results are robust and that 

the high VIF values have no major effect on the quality of our results. 

In table 9, the results suggest that PE funding has a negative association with initial return. 

This is significant at the 1 % level (p-value 0.001). The age of the issuing firm has a positive 

relation with initial return at the 10 % significance level. In addition, we find that turnover has 

a positive and significant association with initial return. The rest of the control variables are 

statistically insignificant. The model is significant at the 1 % level (p-value 0.000) with an 
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adjusted R-squared about 24 %. This means that our model should be able to explain 24 % of 

the variation in initial return.  

Table 9 

Regression 1. 

 OLS Regression 

Dependent Variable: Initial return (%) 

1 2 3 

Intercept -0.438 

(0.240) 

-0.309 

(0.341) 

-0.505 

(0.199) 

PE funding dummy -0.1484*** 

(0.001) 

-0.1483*** 

(0.001) 

-0.1477*** 

(0.001) 

High-tech dummy 0.0690 

(0.193) 

0.0595 

(0.247) 

0.0723 

(0.176) 

LN (1+Age) 0.0451* 

(0.092) 

0.0448* 

(0.098) 

0.0481* 

(0.079) 

Fraction sold 0.042 

(0.762) 

-0.028 

(0.839) 

0.164 

(0.523) 

Turnover 0.318** 

(0.017) 

0.323** 

(0.016) 

0.330** 

(0.015) 

LN (Firm size) 0.020 

(0.245) 

 0.0506 

(0.374) 

LN (IPO size)  0.0160 

(0.349) 

-0.0319 

(0.572) 

Year dummies Yes Yes Yes 

    

Adjusted R-squared (%) 24.81 24.41 24.24 

F-statistic 3.83 3.77 3.54 

Prob. (F-statistic) 0.000*** 0.000*** 0.000*** 

This table show the effects of the PE funding dummy on initial return. The sample consists of 104 PE-backed 
and non-backed IPOs. The regression includes the dependent variable initial return and the PE funding dummy 
as the independent variable. In this regression we control for high technological industries, age, fraction sold, 
turnover, firm size, IPO size and year. The coefficients are reported outside and the p-values inside the 
parentheses. The p-values for the year dummies are reported in the Appendices 8.4 (table 14) 
The results are significant at the 1 % ***, 5 % ** and 10 % * levels.   
 

4.3.2 Initial return and age of lead PE firm 
In this section we investigate the impact of the lead PE firms’ age on underpricing. Therefore 

this only concerns the 60 PE-backed IPOs in the sample. Columns (1)-(2) report the 

robustness tests and column (3) reports the full model. As in previous section, we exclude 
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IPO size in column (1) and firm size in column (2). After comparing the results in columns 

(1)-(3), we find that our results are robust and that it does not seem to affect the quality of our 

results.  

The results in table 10 give an indication that those companies backed by young PE firms 

experience lower initial returns, although the coefficient is statistically insignificant. In line 

with the results in table 9, we find a positive and significant relation between turnover and 

initial return. We find that none of the other control variables are significant. However, the 

model is significant at the 5 % level with an adjusted R-squared of approximately 19 %.  

Table 10 

Regression 2. 

 

 

 

OLS Regression 

Dependent Variable: Initial return (%) 

1 2 3 

Intercept -0.486 

(0.206) 

-0.351 

(0.295) 

-0.550 

(0.174) 

Young PE dummy -0.0594 

(0.182) 

-0.0586 

(0.190) 

-0.0606 

(0.177) 

High-tech dummy 0.0159 

(0.773) 

0.0057 

(0.915) 

0.0200 

(0.722) 

LN (1+AGE) 0.0317 

(0.294) 

0.0312 

(0.307) 

0.0348 

(0.261) 

Fraction sold -0.131 

(0.393) 

-0.0201 

(0.227) 

-0.007 

(0.980) 

Turnover 0.433*** 

(0.003) 

0.437*** 

(0.003) 

0.448*** 

(0.002) 

LN (Firm size) 0.0216 

(0.229) 

 0.0521 

(0.371) 

LN (IPO size)  0.0173 

(0.332) 

-0.0318 

(0.581) 

Year dummies Yes Yes Yes 

    

Adjusted R-squared (%) 19.98 19.13 18.82 

F-statistic 2.34 2.27 2.14 

Prob. (F-statistic) 0.021** 0.025** 0.032** 

This table shows the effect of the age of the lead PE firm on initial return. The subsample consists of 60 PE-
backed IPOs. The regression includes the dependent variable initial return and the young PE dummy as the 
independent variable. If the lead PE firm is younger than 10 years at the time of the IPO, it assigns the value 1 
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and 0 otherwise. In this regression we control for high technological industries, age, fraction sold, turnover, firm 
size, IPO size and year. The coefficients are reported outside and the p-values inside the parentheses. The p-
values for the year dummies are reported in the Appendices 8.4 (table 15). The results are significant at the 1 % 
***, 5 % ** and 10 % * levels.   
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5 Analysis 
In a sample of 104 Swedish IPOs over 2010-2016 we find that the average initial return is 

5.59 %. This supports previous research that IPOs are, on average, underpriced (e.g. Ibbotson, 

1975; Loughran and Ritter, 2004; Rydqvist, 1997; Abrahamson and De Ridder, 2015). 

However, Abrahamson and De Ridder (2015) find that the underpricing in Sweden is on 

average 7.68 % during 1996-2011, which is slightly higher than our results.  

 
As the Swedish sample demonstrates, there has been an increase in the number of IPOs from 

6 in 2010 to 34 in 2016 (see table 4). We find that there have been high initial returns and 

relatively many IPOs during the last three years. Ibbotson and Jaffe (1975) show that high 

initial returns are a predictor of a hot issue market. Our results suggest that there may be hot 

issues in Sweden. Similar to Lowry and Schwert (2002), the sample suggests that high initial 

returns are followed by an increase in the number of IPOs. The years 2012-2013 have fewer 

firms going public, but also negative initial returns. Our findings indicate that the Swedish 

IPO market may have pronounced cycles in the number of IPOs and average initial returns. 

When comparing our sample of PE-backed and non-PE-backed firms, we find several 

differences in firm and offer characteristics. The results show that approximately half of the 

issuing firms are PE-backed. This indicates that PE firms have a presence in the Swedish IPO 

market. In line with Lee and Wahal (2004), when examining industry specifics (see table 5), 

we find that firms with PE-backing operate mostly in IT and medicine/pharmaceuticals. 

However, we also find that Swedish PE-backed companies operate in industrial goods. The 

industries in which Swedish PE-backed firms mostly operate are consistent with previous 

studies (SVCAa, 2015; Karaomerlioglu and Jacobsson, 2000). Further, the non-backed 

sample operates mostly in real estate and medicine/pharmaceuticals. We find that the majority 

of the PE-backed firms operating in high technological industries are PE-backed.  

The mean initial return for PE-backed firms is 1.33 %, while the mean initial return for the 

non-backed firms is 11.42 % (see table 6). The t-test shows that the difference is statistically 

significant. This means that PE-backed firms are, on average, less underpriced than non-

backed firms. At the time of the IPO, PE-backed firms sell on average 38 % while non-backed 

sell 31 % of their shares. This result is statistically significant, and indicates that PE-backed 

firms, on average, issue a larger fraction of the outstanding shares. The subgroups also differ 

on other dimensions such as IPO size, turnover and age, although these differences are not 

statistically significant. 
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The OLS regression for model (1) reports significant relation between PE funding and initial 

return (see table 9). We find that the initial return decreases, on average, by approximately 15 

% if a firm is PE-backed. This conclusion holds when the other variables are held constant. 

Thus, we accept H1 and find enough evidence that PE-backed IPOs experience lower 

underpricing than non-backed IPOs. Therefore we support the certification hypothesis (in line 

with Megginson and Weiss, 1991). This means that PE funding serves as a certification for 

investors, and reveals the stocks’ intrinsic value. If a PE firm has an ownership in the issuing 

firm, the offer price should reflect the quality of the firm and all other information. This is an 

indication that Swedish PE firms reduce information asymmetry. In addition, we find a 

positive and significant relation between turnover and initial return, meaning that IPOs with 

higher turnover experience higher initial returns (in line with Abrahamson and De Ridder, 

2015). In contrast to Megginson and Weiss (1991), we find a positive association between age 

of the issuing firm and initial return. However, the variable age does not show a statistically 

significant correlation to initial return (table 7). To summarize, there is no statistical evidence 

that the high-tech dummy, firm size, fraction sold and IPO size are related to initial return.  

In the regression for model (2) we aim to investigate whether companies backed by young PE 

firms are more underpriced than companies backed by established PE firms (see table 10). 

Since the young PE dummy does not show a significant relation to initial return, we could not 

find enough evidence to accept H2. Therefore, we are not able to support the grandstanding 

hypothesis. Moreover, we find that turnover has a significant and positive relation to initial 

return (in line with Abrahamson and De Ridder, 2015). We believe that the non-significant 

results may be due to an increase in activity of PE firms during the 1990s (Karaomerlioglu 

and Jacobsson, 2000), which led to a more mature PE industry in Sweden. For instance we 

see that more than half of the PE firms are 10 years or older. This indicates that the 

grandstanding hypothesis is not incorporated into the Swedish capital market.  

Our results contribute to the European research on PE-backing and its effect on underpricing. 

Comparing our results to previous European research, we believe that the Swedish capital 

market appears to recognize PE-backed firms similar to UKs (Chahine et al., 2007; Coakley et 

al., 2009). This indicates that mature and developed capital markets appear to certify the value 

of PE-backed firms through lower underpricing.  
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6 Conclusion 
In this paper we investigate the initial returns of 104 IPOs in Sweden during the period 2010-

2016. We examine firm characteristics, PE ownership and the performance on the first trading 

day of the IPO. More specifically, by focusing on the Swedish IPO market and to what extent 

PE backing affects initial returns. The sample consists of 60 PE-backed and 44 non-backed 

firms. 

As previous studies have shown, we discover that IPOs are, on average, underpriced. We find 

significant results that support the certification hypothesis, which means that PE-backed IPOs 

have lower underpricing than non-backed IPOs. Our results suggest that PE funding is an 

important driver of initial returns. If a PE firm has 3 % or more ownership at the time of the 

IPO, it will on average decrease the initial return by 15 %. This means that the PE firm 

certifies the fair value of the share. We do not find enough evidence to support the 

grandstanding hypothesis. Thus in the Swedish setting, we do not find any indications that 

companies backed by young PE firms have higher initial returns than those backed by 

established PE firms. This could be a result of a mature Swedish PE industry.  

Since our results indicate a strong impact of PE-backing on underpricing, further research 

should investigate the relation between PE funding and underpricing in more detail. Because 

of some insignificant results, we believe that there could be other main drivers of 

underpricing, such as underwriter reputation or analyst ranking. This opens an opportunity for 

further research regarding Swedish IPOs. It would also be interesting to investigate the 

process of book building, leading up to the price offered to the investors. In addition to 

underpricing, further research could investigate the impact of PE funding on long-term 

performance.  
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8 Appendices 

8.1 Investments in non-listed firms  
Graph 1: Investments in non-listed firms (Sveriges riksbank, 2005) 

 

 
 

8.2 Skewness and kurtosis 
 
Table 11. 

Results before and after winsorizing the 5th 95th percentile. 

Variable Before After 

 Skewness Kurtosis Skewness  Kurtosis 

Initial return 4.501035 26.15162 0.514816 0.066393 

Age  3.524531 13.26726 1.892062 3.228422 

IPO size 2.663691 8.167829 1.554631 0.241287 

Turnover 4.561414 27.23785 1.127528 0.745938 

Fraction sold 0.567461 0.567461 0.241287 - 0.44857 

Firm size 7.340381 21.50288 1.907666 2.989793 

This table shows the level of skewness and kurtosis before and after winsorizing.  
 

8.3 VIF values  

Table 12  

VIF values for model 1.   

 Model 1 

VIF Values 

 Column 1 Column 2 Column 3 

PE funding dummy 1.13 1.14 1.14 

High-tech dummy 1.62 1.52 1.64 

Angel 
investors 

Private 
Equity 

Venture 
Capital 

Seed Start-up Growth 

Buyout 
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Age 1.10 1.13 1.15 

IPO size - 1.84 20.06 

Turnover 1.31 1.34 1.34 

Fraction sold 1.18 1.20 4.08 

Firm size 1.87 - 20.36 

2011 2.10 2.10 2.11 

2012 1.41 1.40 1.44 

2013 1.47 1.47 1.48 

2014 4.25 4.25 4.25 

2015 4.80 4.77 4.88 

2016 5.18 5.18 5.19 

Table 12 shows the VIF values of the first regression model. Column (1) excludes IPO size and column (2) 

excludes firm size.  

  

Table 13  

VIF values for model 2.  

 Model 2 

VIF Values 

 Column 1 Column 2 Column 3 

Young PE dummy 1.11 1.11 1.11 

High-tech dummy 1.66 1.55 1.69 

Age 1.09 1.11 1.13 

IPO size - 1.93 20.19 

Turnover 1.32 1.36 1.37 

Fractions sold 1.25 1.44 3.91 

Firm size 1.74 - 18.18 

2011 1.65 1.65 1.64 

2013 1.32 1.32 1.32 

2014 3.83 3.83 3.82 

2015 4.45 4.40 4.46 

2016 4.63 4.63 4.64 

Table 13 shows the VIF values of the second regression model. Column (1) excludes IPO size and column (2) 

excludes firm size.  
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8.4 Year dummies 
 
Table 14  

Coefficients and p-values for year dummies 

 Model 1 

Dependent variable: Initial return (%) 

 Column 1 Column 2 Column 3 

2011 -0.176 

(0.161) 

-0.178 

(0.156) 

-0.170 

(0.178) 

2012 -0.360** 

(0.040) 

-0.372** 

(0.034) 

-0.347** 

(0.05) 

2013 -0.241 

(0.177) 

-0.247 

(0.166) 

-0.233 

(0.195) 

2014 -0.1414 

(0.158) 

-0.1415 

(0.159) 

-0.1416 

(0.159) 

2015 0.0471 

(0.624) 

0.0525 

(0.584) 

0.0437 

(0.651) 

2016 -0.0059 

(0.951) 

-0.0070 

(0.943) 

-0.0038 

(0.969) 

Table 14 shows the coefficients and the p-values (in parentheses) for the year dummies.  

 

Table 15  

Coefficients and p-values for year dummies 

 Model 2 

Dependent variable: Initial return (%) 

 Column 1 Column 2 Column 3 

2011 -0.134 

(0.371) 

-0.132 

(0.380) 

-0.122 

(0.419) 

2013 -0.192 

(0.306) 

-0.194 

(0.306) 

0.194 

(0.308) 

2014 -0.1087 

(0.263) 

-0.1066 

(0.275) 

-0.1042 

(0.288) 

2015 0.0147 

(0.874) 

0.0212 

(0.821) 

0.0145 

(0.878) 

2016 -0.0693 

(0.474) 

-0.0671 

(0.490) 

-0.700 

(0.474) 

Table 15 shows the coefficients and the p-values (in parentheses) for the year dummies.  

 
 


