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ABSTRACT 
 

Using a unique dataset of 41 IPOs from 2005 to 2015, we investigate the underpricing 

situation in the NASDAQ OMX Stockholm stock exchange. Our findings show a mean 

underpricing of 4.9% for the period, with values ranging from -20% to 28.3%. Further, we use 

a set of statistical models to explore the impact on underpricing from the issuing company’s 

age and size, choice of underwriter, their line of industry, and the size of their offering, all 

with some surprising results. 
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1 INTRODUCTION 
Why do firms go public? There is probably no answer to this question that will cover every 

company that has ever decided to undertake the process. A common answer that likely holds 

true in most cases is that the firm wants to acquire capital to expand their business (Ritter & 

Welch, 2002). Of course, capital could also be raised by borrowing from banks. However, 

having a second possible source of finance can increase a firm’s bargaining power, and thus 

lowers credit cost (Rajan, 1992). Further, Zingales (1995) argues that going public can help 

maximize the profits for owners of a firm wishing to sell their ownership. Other factors, such 

as increased publicity for the firm, can also influence the decision (Ritter et al, 2002). 

Going public also has a few drawbacks. For some companies, a major deterrent can be the 

rules of transparency and disclosure enforced by stock exchanges. Certain companies fear 

they may lose their competitive advantage if forced to reveal for instance their Research and 

Development (R&D) projects (Pagano, Panetta & Zingales, 1998). Another drawback is the 

significant amount of expenses and legal fees a firm must expect when going public. 

1.1 Underpricing 

Another term commonly used when referring to firms going public is initial public offering 

(IPO). The IPO process has been subject to great amounts of academic research, and one of 

the most heavily debated and examined issues within the area is underpricing (Anderson, 

Beard & Born, 1995; Jenkinson & Ljungqvist, 2001). Underpricing means that the investors 

who subscribe to the IPO on average pay a lower price for the shares than what they can 

subsequently sell them for in the stock exchange. Moreover, the size of the underpricing is too 

generous to simply be considered a risk premium for the time between subscription and IPO 

date (Carter & Manaster, 1990). The existence of underpricing in IPOs has been known for 

decades (Ibbotson, 1975; Rock, 1984), but the reasons for it are still being studied. 

Underpricing can be viewed as an indirect cost for the company, where money they could 

have received by charging a higher price per share (in the IPO) instead goes into the 

investors’ pockets. This phenomenon goes against what one might consider rational. In a 

competitive market, the investor would not expect to make any abnormal returns on his 

shares. Conversely, the company issuing the shares would anticipate that they could sell the 

shares for the market value (Ibbotson, 1975). 
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Ever since its discovery in the early 1970s, the subject of underpricing has been the focus of 

many studies. The research, however, is mostly limited to large markets, like the U.S. stock 

exchanges. As for the Swedish stock exchange, the studies have been very few. 

1.2 Purpose 

For our thesis, we aim to study the extent to which IPOs are underpriced in the Swedish stock 

exchange. We will focus our research on data from recent years, with a dataset spanning 

October 2005 to March 2015. Our ambition is to investigate whether underpricing is more 

prevalent in certain industries than others, and whether we can find any additional factors 

influencing the level of underpricing, such as the choice of investment bank, size of the offer, 

or the age of the issuing company. We will make links from our frame of reference and 

theoretical background to any patterns or explaining factors we discover, and will 

subsequently draw our own conclusions. 

1.2.1 Delimitations 

Our thesis will be using data from the NASDAQ OMX Stockholm stock exchange, in other 

words it is limited to IPOs subjected to Swedish regulation. Most research within the field is 

(unsurprisingly) based on the U.S. stock exchanges. What we discover during our research 

may thus not be perfectly relatable to the all of theories we will discuss below, since 

regulations and laws can also have an impact on this phenomenon. 

Further, while our short time scope provides an accurate depiction of the underpricing 

situation as it is currently, it does not allow for any measurement of how the phenomenon 

changes over longer periods of time. It also leaves us with a rather small sample size, which 

directly impacts our choice of statistical models for hypothesis testing (as seen in the Method 

section below). 

The reason we chose to use only recent data is two-fold. For one, it helps provide a more 

recent picture of the underpricing phenomenon, as mentioned above. Additionally, the farther 

back in time we go, the more difficult it is to find important IPO information, such as 

prospectuses, offering price and even lists of which IPOs have gone public in any years prior 

to 2005. Thus, data collection would be considerably more time consuming with a longer time 

frame.  

1.2.2 Research questions 

At the core of our research we have four research questions: 
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 Are recent IPOs on the NASDAQ OMX Stockholm stock exchange underpriced on 

average? 

 Does the level of underpricing differ between industries? 

 Is there a difference between domestic and foreign underwriters when it comes to the 

degree of underpricing in an IPO? 

 Can factors such as issuing company age, issuing company market capitalization, or 

the size of the offering explain differences in underpricing? 
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1.2.3 Definitions 

Sorted alphabetically. 

Book building – A process in IPOs where investors submit a “bid” per share, within a range 

of prices suggested by the issuer in the prospectus. Bids are then used by the issuer (and its 

underwriter(s)) to determine the actual price. 

Dot-com bubble – period in time (specifically 1999 and 2000) when new IT-companies were 

incredibly frequent. Also known as the IT-bubble or internet bubble. 

Due diligence – a comprehensive evaluation of a company usually made in conjunction with 

and acquisition or an IPO. 

IPO – Initial public offering (sometimes referred to as “new issue”). The firm undergoing the 

IPO is normally referred to as “issuer” or “issuing firm/company”. We use the terms IPO and 

new issue interchangeably. 

Oversubscription – when investors collectively apply for more shares than an issuing firm 

has to offer. 

Prospectus – document which provides stakeholders with essential information about a 

company prior to an IPO. 

Subscription – in the context of this thesis: applying for an amount of shares in an IPO. 

Underpricing – investors on average pay less for shares in an IPO than what they can 

subsequently sell those shares for on the stock market. Also known as positive “day-1-

returns” or “initial return”. 

Underwriter – entity that assists an issuing company with distribution and valuation of their 

shares.  
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2 THEORETICAL BACKGROUND 

2.1 The IPO process 

In order to understand the details of the underpricing phenomenon, we must first familiarize 

ourselves with the process of going public. A private firm deciding to go public can either 

have existing (privately owned) equity, or create new equity for the investors to purchase. In 

many cases, they may choose a combination of both (Jenkinson & Ljungqvist, 2001). 

An undertaking of this magnitude is a rather complex task, consisting of many small steps. 

However, since the process itself is not central to our thesis, we will only discuss it briefly, 

glossing over some of the details. Additionally, it is worth noting that since our analysis will 

be based on data from the NASDAQ OMX Stockholm stock exchange, we will describe the 

process in the way Swedish companies are subjected to it, i.e. based on Swedish regulation. 

Finansinspektionen, Sweden’s Financial Services Authority, published a document describing 

the process for IPOs. The remainder of this section will largely be based on that document. 

After deciding to start on the path towards listing on a stock exchange, a company will 

typically hire an investment bank. The investment bank will take the role as lead manager for 

the IPO, and commence a comprehensive evaluation (due diligence) of the company. Another 

term commonly used for the investment bank in this position is underwriter. An underwriter’s 

purpose is to assist the issuing company in distribution and valuation of the shares (larger 

IPOs can have several underwriters). The information from the due diligence will then be 

used to produce a document known as a prospectus. A prospectus is a document containing 

the information necessary (such as economic status and growth prognoses) for a potential 

investor to make an informed decision on whether or not to subscribe for shares in the IPO. A 

proposed price per share can be reported in the prospectus as well, but often it only contains 

an estimated price range (Jenkinson & Ljungqvist, 2001). In Sweden, the prospectus must be 

approved by the Financial Services Authority before it is made public. 

If the prospectus contains a price range rather than a fixed price per share, which is common 

in IPOs for larger companies, a process known as book building is used to arrive at a final 

price. Book building essentially means that investors will submit a suggested bid for the 

shares, in addition to the amount of shares they request. The issuing company will decide on a 

price, based on the bids, once the subscription period for the IPO shares has ended. Investors 

can usually change their bids (even after submission) during the course of the subscription 
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period. Additionally, they have a small window of time after a price per share has been 

announced where they may cancel their subscription. 

Once the prospectus has been published, a marketing phase begins where the investment bank 

contacts potential investors. The investment bank might also arrange a series of meetings 

between the company managers and important investors, known as a road show, where the 

company may gauge the interest for their shares (it is important to note, however, that the 

company cannot legally disclose any information that differs from what is written in the 

prospectus during these meetings). 

Coinciding with the marketing phase is a subscription period, where investors who wish to 

purchase shares in the IPO can report their interest to the company. When the subscription 

period has ended, the shares will have to be allocated among the investors (provided that the 

interest is great enough for all the shares to be subscribed to). The allocation can be done in a 

number of ways, usually reported in the prospectus. In general, the investment bank will 

present a proposal to the company concerning how the shares should be allocated among the 

investors. The issuing company then makes a final judgment on the share allocation, and 

(usually) a few days later the shares can be traded on the stock exchange. 

2.2 Previous studies 

An extensive amount of research has been put into investigating underpricing in IPOs. One of 

the first researchers to acknowledge the phenomenon was Ibbotson, who published an article 

in 1975 where he concludes that new issues on average are underpriced in the U.S. The 

occurrence is not unique to the U.S. market, however. A study of Chinese IPOs shows that in 

a sample of 39 B-Share IPOs the average underpricing is 11,6% (Chan, Wang & Wei, 2004). 

Another article presents evidence supporting the existence of underpricing in German IPOs as 

well (Ljungqvist, 1997). 

In fact, Loughran, Ritter, and Rydqvist (1994) carry out an analysis of studies of IPOs 

spanning 25 countries. Their findings show that underpricing is present in all 25 countries. 

Another study reinforces the idea that underpricing is a worldwide phenomenon by finding 

underpricing to be present in 20 out of 21 countries from a dataset of 2920 IPOs (Engelen & 

Essen, 2010). In the Swedish market, the existence of underpricing is shown by both Rydqvist 

(1997) as well as Abrahamson and de Ridder (2015). 
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Research has also shown that underpricing may change over time. Between the 1980s and the 

year 2003, the average underpricing in U.S. stock markets ranged from 7% in the 80s all the 

way up to 65% in the so-called internet bubble years which occurred in 1999 and 2000 

(Loughran & Ritter, 2004). 

But what causes underpricing? This question has been the subject of most research on the 

topic. However, since the issue is rather complex, there is not one definitive answer that will 

explain all cases of underpricing. The reasons for underpricing can vary depending on both 

time (Loughran & Ritter, 2004) and place (Banerjee, Dai & Shrestha, 2011). In the following 

sections, we will discuss some of the more common causes for underpricing that empirical 

research has been able to find; further, we look into some additional popular theories. 

2.2.1 Hot issue markets 

Ibbotson and Jaffe (1975) explore the existence of “Hot issue” markets in their paper going 

by the same name. A hot issue market refers to a period in time when new issues perform 

unusually well. Consequently, these periods are subject to large oversubscription of new 

issues, but also considerable underpricing (Borges, 2007). Furthermore, a period with an 

increased frequency in new issues tends to follow a hot issue market. During this follow up 

period, underpricing is not as severe as at the peak of the hot issue market (Ritter, 1984). 

A potential (or at least partial) explanation for this phenomenon is presented by Benveniste, 

Busaba, and Wilhelm (2002). They argue that when a pioneering firm’s IPO is successful, 

other firms within the same field will follow suit in an attempt to free-ride on that success. 

Their explanation is verified by the fact that IPOs tend to not only be clustered by time 

periods, but also by industry (Jain & Kini, 2006). 

The hot issue market phenomenon sheds some additional light on underpricing. Following 

Rock’s (1986) model Ritter (1984)
1
 hypothesize that the hot issue market that occurred in 

1980 can be explained by two things: (1) risk and expected initial return (i.e. underpricing) 

being positively related and (2) that IPOs had become riskier on average. The former 

solidifies uncertainty as one of the causes for underpricing. We will discuss uncertainty in the 

Frame of reference section below. 

                                                 
1
 Rock’s article in 1986 was largely based on his Ph.D. dissertation from 1982; hence, Ritter could make use of it 

already in 1984. 
2
 A more in depth description is provided below, in the Results and Analysis section. 
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2.2.2 Underpricing in Sweden 

Studies have highlighted the fact that some causing factors of underpricing may be locally 

dependent. One such local factor is tax avoidance. This factor is of particular interest to us, 

since one of the countries where it was more widespread is Sweden (Loughran et al, 1994). 

Rydqvist (1997) notes that in IPOs in Sweden before 1990, in the cases where the issuers 

themselves had full discretion over how the shares were allocated in their IPO, many shares 

were normally given to their own employees or other persons with whom the company had a 

close relationship. Furthermore, when the underwriting investment bank had full discretion 

over the allocation, the shares instead went to the bank’s employees and favored customers. 

This, in conjunction with the fact that the mean underpricing in Swedish IPOs, prior to 1990, 

was at a staggering 40.7%, makes him draw the conclusion that underpricing was being used 

as a tax efficient means of compensation to selected individuals. His suspicions are strongly 

supported by the sharp decline in underpricing after new regulation was passed to counteract 

this behavior in 1990, where the mean dropped to 8% in the years 1990-1994. 

More recent studies have shown mixed results regarding the mean underpricing. Bodnaruk, 

Kandel, Massa and Simonov (2008) find the mean underpricing to be 14.2% in the years 

1995-2001. Isaksson and Thorsell (2014) have a similar result, finding a mean underpricing of 

15% (market adjusted) in their dataset spanning 1996-2006. The most recent study shows a 

mean underpricing of 7.7% in the years 1996-2011 (Abrahamson & De Ridder, 2015). As 

discussed in the Time variations of underpricing section below, these variations can have 

several underlying causes. 

Table 1: Previous studies 

Previous studies on underpricing in Sweden 

Author Years Sample size Underpricing 
Rydqvist 1980-1994 251 40.7% pre 1990,  

      8% post 1990 
Bodnaruk et al. 1995-2001 124 14.2% 
Isaksson et al. 1996-2006 122 15% 

Abrahamson et al. 1996-2011 105 7.7% 

 

2.2.3 Time variations of underpricing 

Regulation of IPOs can be an explaining factor for underpricing. As we discussed in the 

Underpricing in Sweden section, Rydqvist (1997) shows that the degree of underpricing 

drops sharply after new regulation was passed in the year 1990. Underpricing in Sweden was 
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thus less severe in the early 1990s than in the 1980s. However, most research on the topic 

concerns the U.S. market, which was not affected by this regulation. In the U.S., the level of 

underpricing rose from an average of 7% in the 80s to roughly 15% in the 90s. It then took a 

drastic turn upwards in 1999 and 2000 where it reached an average of 65%, before returning 

to 12% in 2001-2003 (Loughran & Ritter, 2004). A recent study shows an average 

underpricing of about 12% to also be correct for the period 2001-2011. 

The years 1999 and 2000 are known as the internet bubble period or the dot-com bubble, 

where a substantial amount of internet-based firms were making their way onto the market. 

Since these IT companies were often very young when they were being introduced to the 

stock market relative to the average IPO (Loughran & Ritter, 2004), a partial explanation for 

the increase in underpricing might be a significantly greater information asymmetry between 

issuers and investors. However, Ljungqvist and Wilhelm (2003) argue that information 

asymmetry alone cannot explain underpricing of the severity that was present in the dot-com 

bubble years. Instead, they suggest that a decrease in the fraction of pre-IPO insider 

ownership (where underpricing and pre-IPO insider ownership are negatively related factors) 

was an additional cause. Further, they refer to an article by Demers and Lewellen (2003), 

where the authors suggest underpricing might have been used as a marketing tool for issuing 

firms. 

As for the differences in underpricing between the 1980s and the 1990s (and subsequently 

early 2000s, where underpricing returned to roughly the level of the pre-bubble years in the 

90s), Loughran & Ritter (2004) propose an explanation that they call the analyst lust 

hypothesis. This hypothesis suggests that, in the 90s, issuing firms became more concerned 

about hiring underwriters with influential and prestigious analysts than they were about 

avoiding underpricing. Because of this, a situation where some underwriters could acquire 

more market power arose, which in turn led to more underpricing (Bradley, Kim, & Krigman, 

2015). 

2.2.4 Informational cascades  

The theory of informational cascades states that investors, when determining whether or not 

to invest in an IPO, will make judgments based on what other investors have done. Hence, if 

the initial attitude towards an issuing firm is positive among investors, it is likely that 

investors who become aware of the IPO later on will express greater interest in the firm’s 

shares, expecting that other investors may hold information that have positive implications for 
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the shares’ future value. On the other hand, if the overall attitude is negative, or general 

interest is simply lacking, investors who were undecided about whether or not to invest will 

end up abstaining from investing (Ritter & Welch, 2002). This is also known as herd 

behavior. 

Welch (1992) writes about the possibility of informational cascades having an impact on 

IPOs. In his example, he assumes that underwriters have limited distribution channels and can 

thus only approach a few investors at a time. Consequently, investors who are approached 

later will be able to deduce information from the behavior of previously approached investors, 

and judge whether or not to participate based on that information (often disregarding their 

own personal valuation). Welch concludes that the IPO’s success will depend on the order in 

which investors are approached. If investors with a positive attitude toward the firm’s 

prospects are approached first, the IPO is likely to succeed. 

An article supporting this theory is presented by Amihud, Hauser & Kirsh (2003). Their study 

of 284 IPOs in the Tel Aviv stock exchange shows that IPOs are either oversubscribed by an 

overwhelming amount or undersubscribed. Issues that are just slightly oversubscribed are 

rare. This indicates that an informational cascade among investors during IPOs is a credible 

notion. Moreover, this can be an additional explanation for underpricing - if a share is 

underpriced it can create a herd behavior of high demand. Ritter & Welch (2002) agree with 

this sentiment by stating that, in an inverse scenario, a share with a high price might cause 

potential investors to fear a negative cascade. 

2.2.5 Investment bank reputation 

The choice of investment bank has been the focus of several studies on the topic of 

underpricing. Carter, Dark and Singh (1998) find a negative relation between underpricing 

and underwriter reputation. In other words, an IPO led by a high profile underwriter usually 

has a lower degree of underpricing. However, they argue that this is partially explained by the 

fact that older, more established firms (where underpricing is generally low, due to the 

relatively low uncertainty) almost exclusively choose prestigious investment banks as 

underwriters. Also, their result shows that in the last period in their sample, 1991, the high 

reputation investment banks actually had a higher amount of underpricing than the low 

reputation banks. In contrast, Ljungqvist and Wilhelm (2003) find no significant relationship 

between investment bank prestige and the level of underpricing. 
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2.2.6 Size of the offering 

The size of the offering, or gross proceeds, is the amount of money a firm generates through 

its IPO
2
. Although it is often the case, the size of the gross proceeds is not always an 

indication of the issuing company’s size. A large firm in the process of going public can 

choose to offer only a small percentage of the firm’s shares to investors, thus generating a 

lower amount of money through the offering. Conversely, smaller firms can offer a large 

fraction of their shares in order to maximize the proceeds. 

Many studies measure the impact the chosen offering size has on underpricing. The results 

have varied. Carter, Dark and Singh (1998) find that size of the offering is insignificant in a 

majority of their models. In the few models where it is significant, it has a negative 

relationship to underpricing; hence, more gross proceeds from the IPO on average means a 

lower degree of underpricing. In the German IPO market, Ljungqvist (1997) finds that the 

size of the offering is significant to the level of underpricing, also showing a negative 

relationship. He argues that this can be explained by the fact that size and uncertainty are 

inversely related. 

Other studies find that the size of the offering has no significant impact on underpricing. 

Booth and Chua (1996) observe a negative coefficient for gross proceeds in their model, but it 

is not statistically significant. In contrast, an investigation of Portuguese IPOs shows a 

slightly positive coefficient, yet still no statistical significance (Borges, 2007). 

2.3 Frame of reference 

2.3.1 Uncertainty 

Knowing that underpricing, on average, is prevalent in IPOs, one might draw the conclusion 

that there is an opportunity for excess returns for the investors. Beatty and Ritter (1986), argue 

that this is not the case. If an IPO is oversubscribed (that is, the demand for shares at the 

offering price is greater than the supply), the company and its underwriters will have to ration 

the shares among the interested investors. In other words, the investors may not receive as 

many shares as they would have wanted. Oversubscription is more common in IPOs where 

the day 1 share price goes up (Beatty et al, 1986). We should also take into account that a 

portion of the IPOs are, in fact, not underpriced (presenting the investor with a net loss). We 

can thus assume that investors who subscribe to every possible IPO will find themselves 

                                                 
2
 A more in depth description is provided below, in the Results and Analysis section. 
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being allocated more shares in IPOs where the price goes down, and fewer shares (due to 

rationing) in IPOs that are actually underpriced (where the price goes up). 

To elaborate on this, we quote: 

“[…] an investor faces a ‘winner’s curse’: if one is allocated the 

requested number of shares, one can expect that the initial return will 

be less than average.” (Beatty & Ritter, 1986, p. 215) 

The winner’s curse is a term used to describe a situation where a person winning an auction 

might only have done so because they overvalued the item (Thaler, 1988). In some markets, a 

normal auction can be used to determine the price of an IPO share. Far more common though, 

is a book building process (see book building in definitions above, or in the section The IPO 

process). Book building bears similarity to an auction in the sense that investors submit a bid 

per share, but an important difference is that when using book building the underwriter(s) and 

issuer are free to allocate the shares however they see fit (Sherman, 2000).  

Whether a normal auction or a book building process is used, the winner’s curse might still 

hold true. In order to clarify, we first need to distinguish between informed and uninformed 

investors. Informed investors spend time and money to investigate the issuing company, 

thereby finding out whether the shares will be underpriced or overpriced. An uninformed 

investor, on the other hand, tries to avoid incurring the costs associated with evaluating the 

company, and thus submits a request for shares without knowing whether they are 

underpriced or overpriced. The winner’s curse then reveals itself by allowing uninformed 

investors to receive all the requested shares in overpriced IPOs (i.e. they overvalue the 

shares), and only a fraction of the requested shares in undervalued IPOs. Once the uninformed 

investors become aware of this issue, they may lower their valuation of new issues. Rock 

(1986) argues that one of the main reasons IPOs are underpriced on average is to compensate 

these uninformed investors for the winner’s curse problem that they face. 

Beatty and Ritter (1986) support this claim, by showing that IPOs with greater uncertainty 

concerning their value also are expected to have a greater degree of underpricing. Moreover, 

Koh and Walter (1989) test this with a dataset containing Singaporean IPOs (it cannot be 

tested in most other markets, such as the U.S. market, since information on share allocation is 

not publically released in most countries). According to Rock’s (1986) theory, an uninformed 

investor applying for shares in a number of IPOs should have a return averaging close to the 
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risk-free rate. Koh’s and Walter’s test shows that the difference between an uninformed IPO-

investor’s returns and the risk-free rate is indeed not significantly different from zero, 

confirming Rock’s suspicions.  

From another point of view, Chemmanur (1993) suggests that underpricing could also be used 

as an incentive for outsiders to procure information about the issuing company, where the 

lowered share price makes the cost of acquiring information less of a deterrent. Sherman and 

Titman (2002) advances the reasoning further by inferring that, during a book building 

process, a greater degree of underpricing can be used as a means to attract more investors to 

participate, which in turn results in a more accurate valuation of the shares. 

2.3.2 The impact of investment banks 

Investment banks have a vital part in the IPO process as underwriters. The existence of an 

underwriter in an IPO alleviates an information asymmetry that otherwise exists in the favor 

of the issuer, where the issuing firm might present their company in a better light to investors 

than what is actually true (as a side note, an inverse asymmetry exists as well, where investors 

might hold market information that has positive implications for the issuer’s market value, 

which they would keep to themselves to be able to earn a higher return on their investment; 

this asymmetry is somewhat dealt with by the use of a book building process) (Benveniste & 

Spindt, 1989). The use of an underwriter in the IPO process can be used to assure the 

investors that the share price they are offered is consistent with the actual prognosis of the 

issuing firm’s future (Booth & Smith, 1986). Underwriters have to be careful about 

overselling the prospects of a new issue, since investors will lose faith in, and consequently 

abandon further deals with, an investment bank that continuously sells overpriced shares. 

Furthermore, if the investment bank consistently underprices new issues by an excessive 

amount, firms looking to go public will be hesitant to employ it as their underwriter. These 

two factors cause underwriters to arrive at what could be denoted as an “equilibrium” amount 

of underpricing (Beatty & Ritter, 1986). 

Allen and Faulhaber (1989) argue that firms will be willing to accept a certain amount of 

underpricing in order to send a “signal” to the market. An assumption of this argument is that 

firms have better knowledge of their future cash flows than outside investors do. The signal 

would indicate that the firm believes their future prospects are bright enough to make up for 

the initial (indirect) cost that underpricing means for the issuing firm. Grinblatt and Hwang 

(1989) also claim that underpricing sends a signal to investors. Moreover, their model shows 
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that the intrinsic value, the value based on analysis of the company’s prospects, of a firm and 

the extent of underpricing in its IPO are positively related factors. 
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3 METHOD 

3.1 The underpricing model 

3.1.1 Simple returns versus logarithmic returns 

In its simplest form, underpricing is the difference between a stock’s offering price (in the 

IPO) and its closing price on its first day on the stock market. An easy way to determine the 

degree of underpricing in an IPO is thus to simply calculate the difference (as a percentage) 

between a stock’s offering price and its closing price after the first trading day. This method is 

related to a model used for evaluating stock returns, called simple (or discrete) return. Many 

studies use this simple model to determine underpricing. Others use another model, also found 

in stock return estimation, namely what is known as a logarithmic (or continuous) return 

model. 

As the name suggests, logarithmic (abbreviated as log from now on) returns are based on 

logarithms
3
. Natural logarithms (that is, logarithms with the base e), are commonly used to 

measure returns on stocks. Log returns have a couple of advantages compared to simple 

returns. One advantage is the fact that log returns are continuously compounded, which means 

that certain assets can be compared regardless of how often they are actually compounded. 

Additionally, unlike simple returns, log returns can be assumed to be normally distributed 

over a sequence of trades (Hudson & Gregoriou, 2010). Moreover, in addition to its 

advantages, log returns are approximately equal to simple returns, especially when the time 

period is short, as is the case for us. Thus, we have decided to employ a model based on log 

returns to calculate the underpricing of the elements in our dataset. The log return formula 

takes this form 

                  
   

  
       (1) 

where D1P is the day-1-closing price and OP is the offering price that investors pay for the 

share, and where loge is the natural logarithm. 

3.1.2 Adjusting for time 

An external factor that can have an impact on to which degree an asset is underpriced is the 

state of the market at the time of an IPO. If the market is booming, the level of underpricing 

can seem more severe due to external factors. To account for this, we will include another 

                                                 
3
 A brief description of logarithms can be found in APPENDIX 1 
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variable in our model, which will be based on the index OMXS30. OMXS30 consists of the 

30 largest (measured by yearly turnover) stocks on the Stockholm stock exchange. The index 

provides an accurate depiction of the Stockholm stock market’s movements as a whole. In 

order to incorporate this into our model, we will have to select a plausible timeframe for the 

period between an IPO offer price announcement and its first day on the stock market that can 

span all the IPOs in our dataset, since finding an exact date for each IPO would be too time 

consuming and in some cases may even be impossible. In his article concerning IPOs in the 

Stockholm stock exchange, Rydqvist (1997) suggests a timeframe based on the duration 

between the release of a prospectus and the share’s first day on the stock market. In recent 

IPOs, this period averages out to be roughly two weeks. Thus, we end up with a model 

looking like this 

                      (
   

  
)       

  

  
    (2) 

D1P being the day 1 closing price, OP being the offering price, and loge being the natural 

logarithm. The variable It is the price of the OMXS30 index on the stock’s first day of public 

trade, and I0 is the price 2 weeks prior. 

3.2 Testing for statistical significance4 

After calculating the underpricing in each firm using the formula above, we will need to test 

whether the result is statistically significant. A hypothesis test is used to test whether a stated 

hypothesis is true or false. The test contains a null hypothesis (denoted H0) and an alternative 

hypothesis (denoted H1). A null hypothesis is a statement which will be considered true unless 

there is statistical evidence proving otherwise. The alternative hypothesis is simply the 

negation of the null hypothesis. 

3.2.1 Student’s t-test 

A t-test is done using the formula 

  
 ̅  

  √ 
                 (3) 

 ̅ is the sample mean, µ is the value that gives us the lowest possibility to reject the null 

hypothesis, S is the sample standard deviation and n is the number of elements in the sample. 

The value of t is then compared to a critical value for the t-distribution (using n – 1 degrees of 

                                                 
4
 All methods of hypothesis testing described in this chapter are based on instructions from the book Complete 

Business Statistics by Amir D. Aczel. Full reference can be found in the reference list. 
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freedom) at a chosen significance level α. There are three types of tests for the t-distribution: 

left-tailed, right-tailed and two-tailed. A left-tailed test has a null hypothesis stating that 

something is at least equal to x. A right-tailed test suggests something is at most equal to x. A 

two-tailed test proposes a null hypothesis where something is exactly equal to x. In our 

Results and analysis section below, we will use a right-tailed test. 

3.2.2 Kruskal-Wallis test 

A Kruskal-Wallis test can be used to detect differences between different populations within a 

sample. The test uses ranks of the elements to determine whether the populations have the 

same distributions. However, although the test is stated as a comparison of distributions, it is 

often used to test whether the different population median in the sample are equal (when an 

ANOVA test is not possible). This can only be done with one critical assumption. Bearing in 

mind that the null hypothesis in a Kruskal-Wallis test assumes that all the populations in the 

sample have the same mean of ranks, we also need to assume that all the populations have 

identical distributions. Thus, if the null hypothesis cannot be rejected, it is likely that the 

medians are equal. 

The first step in a Kruskal-Wallis test is to rank all the elements in the sample from smallest 

to largest (smallest = 1, largest = n). With k populations in the sample, the test statistic is 

found using 

  
  

      
(∑

  
 

  

 
   )                      (4) 

where n is the total sample size, Rj is the sum of ranks in population j and nj is the number of 

elements in population j. The test statistic H is then compared to a critical value approximated 

by the chi-square distribution, with k – 1 degrees of freedom. The null hypothesis (that all 

populations have the same distribution) is rejected only if the value of H exceeds the critical 

value for the chosen significance level. 

If the null hypothesis is rejected, further analysis can show where the population differences 

originate from. By comparing the average rank for a pair of populations in the sample we 

obtain the test statistic D. 

  
  

  
 

  

  
                (5) 

D is then compared to a critical point found using 
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    √      
       

  
 
 

  
 

 

  
                (6) 

where        
  is the critical value we used to test the null hypothesis after equation 4. If D is 

greater than CKW we reject the null hypothesis (the null hypothesis would suggest that 

population i and j are not different from each other). 

3.2.3 Chi-square test 

While there are several types of Chi-square tests, we will be describing the test we will be 

using: the chi-square test for independence. This test is used to determine whether two 

classification variables are independent of each other or not. To carry out this hypothesis test, 

we make use of a table. For example, let’s say we wanted to test whether employing a 

prestigious underwriter would affect the level of underpricing in an IPO. Our table would then 

look like this: 

Table 2: Chi-square test for independence 

  Prestigious underwriter   

High level of 
underpricing Yes No   Total 

  
   

  

Yes 
OYY OYN 

 

RY 

No 
ONY ONN 

 

RN 

  
   

  

Total CY CN   n 

 

O signifies the count of elements in each cell, RY and RN is the total amount of cases where the 

underpricing was high or low, respectively. CY is the total amount of IPOs who employed a 

prestigious underwriter, while CN is the amount who chose not to. n is the total amount of 

elements in the sample. The test statistic is found using: 

   ∑ ∑
         

 

   

 
   

 
         (7) 

where Eij is the expected count of elements in each cell. The expected count is equal to: 

    
    

 
               (8) 
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Since our table will have four cells (2 x 2), it will only have 1 degree of freedom. To account 

for this, a correction called the Yates correction will be made, which allows the continuous 

chi-square distribution to better approximate its discrete distribution (Aczel, 2008). This 

modifies the formula above into 

   ∑ ∑
(        )      

   

 
   

 
              (9) 

After finding the test statistic, it is compared to a critical value to determine whether it is 

possible to reject the null hypothesis. 

3.2.4 Hypothesis testing using Simple Linear Regression 

Regression is a statistical model used in order to determine which factors affect a variable of 

interest, known as a dependent variable. There are two major types of regression, simple 

linear regression and multiple regression. For complex models, where several factors are 

believed to have a causing effect on the outcome, there is a need for several independent 

variables in the regression. This is known as multiple regression. 

We are not expecting to find a model that perfectly predicts underpricing, and our data set is 

too small for a multiple regression to hold any relevance. Instead, we are focusing on finding 

any explaining variable. Thus, for our hypothesis test, a simple linear regression is sufficient. 

Simple linear regression measures the relationship between a dependent variable (y) and an 

independent variable (x). As the name suggests, simple linear regression is used to determine 

if a straight line relationship can be found between the two variables. If there is a relationship, 

it can either be positive (y increases as x increases) or negative (y decreases as x increases). 

The slope of this relationship is denoted β. In an ideal model, each value of x would allow us 

to perfectly predict y. In reality, even very strong models will have errors unexplainable by 

the model. A model may also show a weak relationship between variables y and x, in which 

case more independent variables can be added in order to create a more accurate model. 

A hypothesis test for the linear relationship between a dependent variable and an independent 

variable tests whether the slope, β, is equal to zero or not. If the slope is equal to zero, there is 

no linear relationship between y and x. The test is two-tailed using the test statistic t. 
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3.3 Arguments for the chosen method 

3.3.1 Methodology 

Once our minds were set on the research topic, it was fairly easy to figure out the broad 

strokes of our method. We were already aware of the existence of underpricing as a general 

phenomenon, but were unaware of the extent of it, and unfamiliar with the underlying causes. 

After reviewing some of the literature on the topic, we noticed that a large amount of the 

research was based on the U.S. stock markets, while investigations in the Swedish market 

were few, and far between. Our choice was then to conduct quantitative research on the 

Swedish stock market using a deductive theory. Quantitative research puts emphasis on 

quantification in data analysis, as opposed to simply using words (as is the case in qualitative 

research) (Bryman, 2012). A deductive approach involves developing a theory about a certain 

subject, and subsequently testing the validity of said theory using empirical tests (Saunders, 

Lewis & Thornhill, 2009). 

3.3.2 Choosing the right test statistics 

Our small sample size made it difficult to select the right method to quantify our data. An 

assumption we were not confident in making was the assumption of normally distributed data. 

Therefore, we chose to use the t distribution to measure the significance of the mean 

underpricing, rather than the normal distribution. 

The same logic applies when arguing for the choice of a Kruskal-Wallis test instead of 

ANOVA. An ANOVA test can be used to find out whether a number of population means can 

be considered equal. The ANOVA test requires all populations to be normally distributed, an 

assumption the Kruskal-Wallis test for differences between medians does not have. Rank-

tests, such as the Kruskal-Wallis, also lessen the impact of outliers, especially for small 

sample sizes. 

Similarly, the chi-square test and simple linear regression (which uses the t distribution) were 

chosen because they do not require an assumption of normally distributed data. The choice of 

a simple linear regression over a multiple regression is largely due to the scope of the thesis, 

which concerns finding any explaining variables rather than trying to find a model that 

accurately predicts underpricing. Here, again, the small sample size was also a deciding 

factor. 



 

 

  
21 

 
  

Another argument for regression is its simplicity. While calculating regression parameters by 

hand can be a complex and time consuming task, when using a statistical analysis software 

tool, such as Microsoft Excel, it is swift and relatively simple. Other models are also 

simplified by the use of such tools, but often still require additional calculations, as well as the 

use of critical value tables.  
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4 RESULTS AND ANALYSIS 

4.1 Data 

Our first task was to acquire a list of IPOs in Sweden that provides us with a sufficiently large 

dataset. For this, we primarily used the NASDAQ OMX NORDIC website
5
. However, the 

official website only lists IPOs from the years 2010 to present year. We were able to find data 

for the year 2006 in the NASDAQ Archives
6
. For the remaining years we used a website 

called Nyemissioner.se
7
, which lists all the IPOs on the NASDAQ OMX Stockholm exchange 

since 2005 (although it seems to be missing some IPOs from 2005 and 2006). Having set our 

aim at underpricing in the NASDAQ OMX Stockholm exchange specifically, we had to 

disregard certain IPOs in our initial dataset. Stocks which were initially listed in a growth 

market, such as First North, and subsequently upgraded to the main listings, were disregarded. 

Moreover, secondary listings from stocks already listed on other exchanges had to be 

removed from our data. Finally, we also had to ignore listings of firms which were split off 

from larger firms if they did not offer new stock in conjunction with the new IPO. This left us 

with a dataset of 41 IPOs from 2005 to 2015. 

Next, a process where we find the offering price in each firms’ respective IPO began. The 

IPO offering price was found in either the prospectus or via articles in a financial newspaper, 

namely Dagens Industri. When the offering prices had been collected, we also needed to find 

the closing price for the stocks on their first day of trading. This was retrieved from 

NASDAQ’s website, where we also found information on the OMXS30 index. While we 

were gathering this information, we also recorded which lead underwriter(s) was involved in 

the process, age of the company at the time of the IPO, as well as which industry the firm can 

be categorized into. We’ve also collected data on total number of shares for each firm in the 

year of its IPO, which was found in prospectuses. 

4.2 Hypothesis testing and analysis of data 

4.2.1 Current underpricing in Sweden 

Our first research question was 

 Are IPOs on the NASDAQ OMX Stockholm stock exchange underpriced on average? 

                                                 
5
 nasdaqomxnordic.com 

6
 See full reference in the reference list 

7
 See full reference in the reference list 
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Thus, it deals with the extent of underpricing as a general phenomenon in the Stockholm 

stock exchange (main listings). Using the model (equation 2) we proposed in the Method 

section we obtained the results presented in Table 3 below. 

Table 3: Descriptive statistics for underpricing in Sweden (source: own calculations) 

Descriptive Statistics 

Mean underpricing 4.9% 

Median 5.2% 

Standard Deviation 9.4% 

Minimum -20.0% 

Maximum 28.3% 

Count 41 

 

To test whether the mean underpricing of 4.9% is statistically significant we use a t-test with 

41 degrees of freedom. 

Hypothesis 1: 

                                               

                                               

We carry out the calculation to find the test statistic t for our mean underpricing of 4.9%, and 

find the results presented in Table 4. 

Table 4: Results from t-test 

Hypothesis 1: one-tailed t-test 

Test statistic t = 3.340 

    

Critical Value 

α0.05 ≈ 1.684 

α0.01 ≈ 2.423 

    

3.340 > 2.423 > 1.684 

 

As we can see, the test statistic is significant at the 1% level, and we can reject H0. Thus, we 

have statistical evidence supporting the existence of underpricing in the Swedish stock 

market. 

The mean level of 4.9% underpricing is lower than the means in the previous studies we’ve 

mentioned. It is fairly close to the mean of 7.7% which Abrahamson and De Ridder (2015) 
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find in their dataset. Their data covers a longer period than ours, and includes the dot-com 

bubble years which are notorious for high levels of underpricing (Ljungqvist & Wilhelm, 

2003), hence providing a likely explanation for the higher average. As for the earlier studies, 

they show significantly higher means. Ignoring data from the 1980s, where regulation (or lack 

thereof) was likely the cause of severe underpricing (Rydqvist, 1997), the previous studies 

still show a mean underpricing of roughly 15% in the 1990s and early 2000s. A plausible 

reason for the differences between their results and ours might be our decision not to include 

data on IPOs from growth markets. Structural differences in the market may also have had an 

impact, since the stock market underwent significant changes in 2006
8
. 

In Figure 1, we show how underpricing has changed over the course of the past decade. 

 

Figure 1: Underpricing in NASDAQ OMX Stockholm stock market IPOs, from October 2005 to February 2015. Note: 

IPOs below the red line have negative underpricing, and are thus overpriced. (Source: own calculations, with data 

from nasdaqomxnordic.com and Dagens Industri) 

The dots represent individual IPOs whereas the dotted line shows the yearly average 

underpricing. As made evident by the graph, IPOs (note: as explained earlier, we only include 

IPOs made directly onto the main list) were scarce during certain periods in our dataset. In 

fact, the years 2009 and 2012 had no new issues at all. The characteristics of the graph do 

support the idea of hot issue markets, e.g. periods of improved performance in IPOs, 

detectable by the following increased frequency in new issues (Ibbotson & Jaffe, 1975). 

                                                 
8
 When NASDAQ acquired the Stockholm stock market, forming a united Nordic list. 
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Due to a very small amount of IPOs in 2008 we can’t make any significant conclusions about 

the peak found in the average underpricing for that year. For the sake of speculating, it is 

possible that the financial crisis in the U.S. drove issuers to lower offer prices, due to the 

increased uncertainty, which in itself can be an important cause of underpricing (Beatty & 

Ritter, 1986). As suggested by Allen and Faulhaber (1989), a lowered offering price sends a 

signal to the market, showing the issuer’s confidence in its future growth prospects. Another 

important note is that the movement of the index is negatively related to our model. As such, a 

drop in the price of the index would cause an increase in the value of underpricing. In late 

2007 and throughout 2008, the price of the index we used in our model dropped dramatically
9
. 

Thus, severe drops in index price over a short period of time also need to be taken into 

consideration. 

Lack of observations also makes it difficult to comment on the very low levels of 

underpricing in 2010 and 2011. At first glance, one might assume that positive index 

movements would have been an underlying cause, having the opposite effect we noticed in 

2008. However, although the index had started to climb back upwards in 2010, the 

movements were far less dramatic than previous years (the Euro crisis in the second half of 

2011 caused another drop, but the IPOs in our sample taking place in 2011 happened before 

the crisis). Therefore, the low levels were likely the result of other causes. It is possible that 

investor confidence was still bruised from earlier years, and that the interest in new issues was 

hurt because of it. If we consider the concept of informational cascades; as Welch (1992) 

argued, if the investors who are first approached with an offer to participate in an IPO display 

little to no interest, the rest are likely to follow suit. 

More interesting comparisons can be made between 2006 and 2014, two years with a 

relatively large amount of IPOs taking place. Both years also have a very wide range of 

underpricing, from -20% (i.e. 20% overpricing) to 28.3% in 2006, and from -18.4% to 25.4% 

in 2014. However, there is a significant disparity between the average underpricing in these 

two years, 3.8% in 2006 as opposed to 7% in 2014. There is in all likelihood more than one 

cause of this gap, but market uncertainty is likely to be an important factor. With the recent 

years of global economic turmoil, it is reasonable to assume that investor confidence has been 

damaged. As a result, issuing firms may compensate with a lower offering price in order to 

reassure investors who are indecisive (Rock, 1986). 

                                                 
9
 We have included a graph in APPENDIX 2 showing the movement of the OMXS30 index from 2005 to early 

2015. 
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4.2.2 Comparing sectors 

To examine whether different industry sectors experienced different levels of underpricing, as 

we contemplated in our second research question 

 Does the level of underpricing differ between industries? 

we had to classify each issuing firm by an industry sector. NASDAQ uses the Industry 

Classification Benchmark (ICB)
10

 to categorize firms by industry. Due to our small sample 

size, we chose to classify the firms in our sample by the broadest categories, labeled Industry 

in the ICB. This measure alone was not enough, however, since we would prefer each 

population to have a minimum of five observations when performing a Kruskal-Wallis test. 

Therefore, we decided to place all the firms that were categorized into an industry with less 

than five observations into one mutual category called “Other”. This left us with six different 

sectors which we could subject to a comparison. 

The sectors represented in our test are reported in Table 5. 

Table 5: Breakdown of industries in our sample 

Sector Observations 

Industrials 7 

Consumer Goods 5 

Health Care 9 

Consumer Services 8 

Financials 5 

Other 7 

Total 41 

 

This leads us to our second hypothesis. 

Hypothesis 2: 

                                                                      

                                                                          

As we argued in section 4.1.3.2 Kruskal-Wallis Test the properties of the test allows us to 

extend it from a test between distributions to a test for difference in medians under the 

assumption that all populations in our sample have identical distributions. 

                                                 
10

 A table showing all the different industry classifications and sectors can be found in APPENDIX 2. 
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The result of our calculations are found it Table 6. 

Table 6: Results from Kruskal-Wallis test 

Hypothesis 2: Kruskal-Wallis test 

Test statistic H = 2.227 

    

Critical Value 

Using χ2-distribution 

with 5 degrees of freedom 

(α=0.05) 

≈ 11,071 

    

11.017>2.227 

 

Since the null hypothesis can only be rejected if H is greater than the critical value, we cannot 

reject H0 in this case. Hence, there is no statistical evidence in our sample supporting the 

claim that different industry sectors have different median underpricing. 

The result is rather surprising. Considering the spike in underpricing found in the dot-com 

bubble, it would seem that some of the characteristics found in issuing firms during this 

period had a great influence on the level of underpricing. It is argued by Loughran and Ritter 

(2004) that, since many of the issuing firms around this time were small, newly established 

IT-companies, a greater degree of uncertainty was one of the contributing factors. By 

extension of this, we would have assumed to find more underpricing in industries where the 

future prospects are harder to predict.  

Our result shows no sign that the industry of the issuing company has any impact on 

underpricing. If we assume Rock’s (1986) theory of uncertainty and its effect on underpricing 

to be true, this would mean that our sample gives no indication of any difference in 

uncertainty between industries. It is possible a larger sample would have shown a different 

result. Ideally, all ten industries from the Industry Classification Benchmark would have had 

enough observations to be represented individually in the test, in which case the sector 

Technology (under which IT-companies are found) could have been tried against the other 

sectors. This would also have enabled a comparison between the Technology sector of today 

(one which has had time to mature) and the Technology sector during the dot-com bubble. In 

our sample, the Technology sector only had three observations, forcing us to place it in the 

“Other” category. 
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4.2.3 Comparing investment banks 

The third research question we posed was: 

 Is there a difference between domestic and foreign underwriters when it comes to the 

degree of underpricing in an IPO? 

To make this comparison, we will divide the level of underpricing into two groups: high level 

and low level. For simplicity’s sake, we will simply classify underpricing above the mean as 

high level, and underpricing below the mean as low level.  

Furthermore, we will make a distinction between different investment banks. There are 

several different ways that one could categorize investment banks. In the Method, where we 

explained the chi-square test for independence, we used an example with prestigious 

investment banks vis-à-vis non-prestigious investment banks. This distinction is difficult to 

make in our sample, for two reasons. Firstly, the number of IPOs in Sweden is very few 

compared to larger markets. Hence, there are not that many investment banks operating on a 

regular basis in the Swedish markets
11

. Secondly, and more importantly, what qualifies as a 

prestigious bank is heavily debatable. Banks which hold a large market share in the Swedish 

IPO market may only be medium sized (at best) on a global scale. Since foreign investment 

banks, including some of the globally renowned banks (such as Goldman Sachs), sometimes 

participate in Swedish IPOs, making the distinction between prestigious and non-prestigious 

would be problematic. 

Instead, we decided to make a different comparison: IPOs where a foreign investment bank 

was involved as a lead manager compared to IPOs where only domestic investment banks 

were used. Note that some IPOs have both foreign and domestic investment banks as joint 

managing underwriters; thus, the comparison is not a pure comparison of foreign versus 

domestic investment banks. 

Hypothesis 3: 

                                                                                                

                                                                                                 

                                                 
11

 We illustrate this in APPENDIX 2 with a table showing the amount of IPOs each investment bank was 

participating in as a lead manager. 
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The test is carried out with 1 degree of freedom
12

. Table 7 below displays the result of the 

calculations. 

Table 7: Results from Chi-square test 

Hypothesis 3: Chi-square test for 
independence 

Test statistic χ2 = 2.147 

    

Critical Value 

Chi-square distribution 

with 1 degree of freedom 

(α=0.05) 

≈ 3.841 

    

3.841>2.147 

 

Since the test statistic is smaller than the critical value at the 5% significance level, we do not 

reject H0. 

We fail to reject this null hypothesis, indicating that the level of underpricing and the choice 

of employing a foreign investment bank as lead underwriter may be independent variables. 

Previous research mostly considers a comparison between prestigious and non-prestigious 

investment banks, a comparison we were unable to make in our sample due to reasons stated 

above. In the studies of prestigious against non-prestigious investment banks, the results have 

varied. Carter, Dark and Singh (1998) find a statistically significant relationship between 

prestigious investment banks and a lower level of underpricing. However, they conclude that 

the result is most likely skewed due to the fact that prestigious investment banks are mostly 

involved in IPOs concerning large firms. According to them, large, established firms are 

usually considered less uncertain, which subsequently should lead to a lower degree of 

underpricing, explaining the difference between investment banks. 

Unlike in the case described above, firm size seems to be of less relevance when it comes to 

the distinction between foreign and domestic investment banks as underwriters. While the 

larger Swedish IPOs certainly attract prestigious investment banks from other markets, there 

are plenty of smaller, less prestigious foreign investment banks getting involved in the less 

prominent IPOs. Perhaps this lack of relationship between larger IPOs and the choice of 

foreign or domestic investment banks as lead underwriter explains our inability to reject the 

null hypothesis in Hypothesis 3. Indeed, another study found no significant relationship 

                                                 
12

 A table showing the counts of each combination of the two variables can be found in APPENDIX 2. 
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between investment bank prestige and underpricing during the dot-com bubble, when 

prestigious investment banks got involved in more uncertain IPOs (Ljungqvist & Wilhelm, 

2003). 

4.2.4 Regression of plausible explanatory variables 

Our fourth research question: 

 Can factors such as issuing company age, issuing company market capitalization, or 

the size of the offering explain differences in underpricing? 

4.2.4.1 AGE 

To find the company age we calculated the difference from each issuing firm’s year of IPO 

and its founding date (in years). To account for skewness in the data, we then used the natural 

logarithm of the firm age plus one
13

. In summation, our regression parameter was found using 

the following formula 

          (                   )      (9) 

Hypothesis 4a: 

                                                          

                                                          

4.2.4.2 MCAP 

NASDAQ OMX Stockholm, or the Nordic list as it is sometimes referred to, has three 

different market capitalization (abbreviated as cap from now on) segments: small, mid and 

large. Our sample only contained two observations which could be categorized as large cap 

firms, which is why we decided to exclude those two observations from this comparison; thus, 

our comparison is only between small cap and mid cap firms. To estimate which market cap 

segment a firm would fall into, we multiplied the number of total shares (at the time of the 

IPO) with the offering price for each share. We assume that the maximum number of shares 

offered in each IPO was obtained. Firms with a market cap of less than 150 million Euro are 

classified as small cap, whereas firms with a market cap between 150 million and 1 billion 

Euro count as mid cap firms. The result was 27 firms categorized as mid cap firms, and 12 

                                                 
13

 By definition, any number raised to the power of 0 is equal to 1. Thus, a firm aged 1 year at IPO would have 

had a value of 0 without this modification. 
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firms categorized as small cap firms. This variable is a dummy variable (1 for mid cap firms, 

0 for small cap firms), named MCAP in the regression output (Table 8 below) 

Hypothesis 4b:  

                                                                                 

                                                                            

4.2.4.3 LNSIZE 

The size of the offering is usually referred to as gross proceeds. Gross proceeds are simply the 

amount of money a firm generates through its IPO. Thus, it is calculated as the number of 

shares offered
14

 times the offering price. We will again make the assumption that the 

maximum amount of shares offered are all subscribed for in the IPO. This number is then 

adjusted for inflation
15

 using October 2005 as our base period. As with the age variable, we 

will use the natural logarithm of gross proceeds, to account for skewness. We will call this 

variable LNSIZE in the regression. The following formula is used to calculate the LNSIZE 

variable: 

                           [                      ]         (10) 

Hypothesis 4c: 

                                                                      

                                                                         

 

4.2.4.4 Results 

To test the hypotheses, we use simple linear regression. The result of the regressions is 

presented in Table 8 below. 

 

 

                                                 
14

 Data acquired from prospectuses. 
15

 SCB, i.e. Statistics Sweden, has a tool for calculating inflation adjustments using a preferred base period. We 

provide a full reference to this tool in the reference list. 
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Table 8: Regression output. Presents coefficients for each parameter.  

P-values presented in parentheses. 

Hypotheses 4a-c: Regression output 

AGE MCAPa LNSIZE 
      
        

     

  
      

         
   

    
      
        

 

a) Uses 39 observations. The other parameters use 41. 

* Significant at α ≤ 0.1. 

The result allows us to reject the null hypothesis in Hypothesis 4b at the 10% significance 

level, where the P-value is smaller than α. For the other two independent variables, AGE and 

LNSIZE, we cannot reject the null hypotheses at the 10% level. 

Generally, our parameters have little statistical power. It is surprising that the AGE variable 

was insignificant even at the 10% level. Even more surprising is the fact that it has a positive 

coefficient, indicating that age and underpricing are positively related. We would have 

anticipated older firms to have a lower level of underpricing, as shown by Carter, Dark and 

Singh (1998). Their sample uses data from 2292 IPOs in the U.S., during 1979 to 1991. A 

more recent study also finds age to be a significant parameter for underpricing (Ljungqvist & 

Wilhelm, 2003).  

A likely theory is that the inequality originates from differences between U.S. IPO regulation 

and Swedish IPO regulation. Yet, Isaksson and Thorsell (2014), while also finding no 

statistical significance for the variable, have a negative coefficient for age in their regression, 

in their study on the Swedish market. However, their study uses data from a different time 

period than ours, spanning 1996-2006 as opposed to our sample from 2005-2015. 

Still, despite the lack of significance in our sample, we should not completely rule out age as 

an explanatory variable to underpricing in the Swedish market. A larger sample, including 

IPOs from the dot-com bubble, may have yielded a different result. As previously mentioned, 

the dot-com bubble years saw a significantly greater amount of “young” IPOs (Loughran & 

Ritter, 2004), which would have enabled a more in depth comparison between young and 

older firms. 

At the 10% level, the only significant parameter in our regression was MCAP. The positive 

coefficient indicates that mid cap firms tend to have a slightly higher level of underpricing 
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than small cap firms. This somewhat contrasts the assumption that larger firms should be less 

underpriced (due to their lower level of uncertainty) (Ljungqvist, 1997). However, other 

factors likely also affect underpricing, and it is difficult to pinpoint the level at which size 

would be a dominating factor. 

Moreover, the wide range of the mid cap segment allows for companies of considerably 

different sizes to be grouped as one (a company approaching the upper end of the spectrum 

may be as much as six and a half times larger than a company at the lower end, in terms of 

market capitalization), which makes it difficult to discern any meaningful conclusions about 

the impact of market capitalization on underpricing. 

The other size related comparison we made was that of offering size. LNSIZE was, unlike the 

MCAP variable, not significant at the 10% level in our regression, but very close. It had a 

positive coefficient, showing that underpricing increases slightly as the offering size 

increases. This result is similar to what Borges (2007) finds in Portugal, but contrasts that of 

other researchers (Carter et al, 1998). It seems logical that the relationship would be negative, 

since, as Ljungqvist (1997) argues, larger firm size tends to infer less uncertainty. However, 

as we have previously argued, a larger offering size does not necessarily imply larger firm 

size. A large firm offering only 10% of their shares to the public may raise less money than a 

medium sized firm offering 70% of their shares. Additionally, it is possible that firm size is 

less relevant as an indicator of uncertainty in the Swedish market, due to the strict rules of 

transparency for public companies. 

4.3 Reflecting on the results 

Overall, our results show that the variables we present as probable causes of underpricing 

provide poor statistical fits in our dataset. Aside from the comparison between foreign and 

domestic investment banks, which was mostly exploratory, our investigations were derived 

from conclusions made by previous studies, making our inability to find statistical 

significance for nearly all of them surprising. Moreover, the indications we have found show 

relationships that are inverse of those usually found in studies made in other markets. 

It is likely that these inconsistencies arise from one of two considerable differences between 

our study and a majority of the previous studies which make up our frame of reference. The 

first major difference is the size of the dataset in our study compared to most research, which 

is made in the U.S. markets especially. While the Swedish market has only, on average, had a 

few listings per year during the past decade, a study made in the U.S. can include thousands 
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of IPOs. Such large datasets allow for much more powerful statistical models, whereas we’ve 

had to rely on non-parametric methods due to our lack of observations. With more 

observations, we would have had the opportunity to employ similar models, which may have 

yielded results similar to those of larger studies. 

However, the dissimilarities may also originate from the other possible difference between 

our study and most other studies, market regulation. As shown by Rydqvist (1997) regulation 

can heavily influence the level of underpricing. Thus, perhaps variations in the requirements 

for firm transparency and other regulations explain why firm size and firm age seem to be less 

important factors, in terms of affecting underpricing, in the Swedish IPO market. Borges 

(2007) results from the Portuguese market lend confidence to the idea that indicators which 

are significant in the U.S. IPO market are not necessarily significant in other markets. If we 

further consider the theory that issuers “signal” the market with underpricing, showing 

confidence in their own future prospects (Allen & Faulhaber, 1989), one would expect that 

established firms are less pressured to prove their worth than the lesser known firms, giving 

the smaller firms more incentive to underprice. Increased transparency may alleviate the need 

for a signal, lowering the need for small firms to compensate for their relative uncertainty. 

Regardless of whether either of the explanations above provides the real reason for the 

discrepancies between the studies, there are several other factors which need to be considered 

as plausible causes of underpricing. Some of these factors are difficult to measure, such as 

Welch’s (1992) theory of informational cascades. This theory suggests that investors’ 

behavior is largely affected by the actions of their peers. Thus, underpricing may be 

systematically used by issuers to create a positive attitude among investors towards an IPO.   
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5 CONCLUSION 
 

The purpose of our study was to examine the current extent of the underpricing phenomenon 

in the Swedish stock market, and subsequently investigate probable causes, based on theories 

from previous studies. We explored previous research made in both the Swedish market and 

other markets, primarily the U.S. stock markets (where a majority of the research is 

conducted). 

Previous studies have shown a several plausible underlying reasons for underpricing, where 

Rock’s (1986) theory, that underpricing is an effect of the information asymmetry between 

issuer and investors, is one of the most cited. Other studies investigate the effects that certain 

company characteristics have on the level of underpricing, but their results can often be traced 

back to the information asymmetry theory, where older, larger firms are expected to have less 

uncertainty surrounding their future prospects. 

We based most of our research questions on factors which are likely affected by uncertainty. 

However, most of our variables proved to be surprisingly poor statistical fits. Moreover, our 

results tend to show relationships which are the inverse of those we would have expected 

under the assumptions that older, larger firms are less uncertain in the eyes of investors. Most 

notably, we find that IPOs in the mid cap segment tend to be slightly more underpriced than 

IPOs in the small cap segment. Still, it should be noted that the market capitalization segments 

encompass firms of very different sizes, which, in conjunction with the small sample size, 

may have skewed the result. 

The fact that we found a positive relationship between firm age and underpricing is puzzling, 

considering that previous research tends to find the inverse relationship, as would be expected 

under the assumptions stated above. Regulatory differences may not fully explain this, since a 

study made on the Swedish stock market also found a negative relation between firm age and 

underpricing. Instead, we argue that this contrast has its roots in the choice of time period. 

Including data from the dot com bubble, a period known for considerable amounts of 

underpricing, often from young firms, would have likely produced results more similar to that 

of previous studies.  

Considering our overall result, we argue that most differences can be traced back to the choice 

of market. A substantial amount of the research is conducted in the U.S., where data is 

plentiful; hence, allowing for much stronger statistical models, whereas our small sample size 
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severely limited our options. We further argue that dissimilarities in regulation should not be 

ruled out as an important factor behind a majority of our surprising results. Additionally, we 

discuss the possible impact of factors which are difficult to measure, such as investor 

behavior. 

Lastly, we will provide a few suggestions for further research on underpricing in the Swedish 

market. Most of the variables we chose to test proved to have little impact, and due to time 

constraints we could not test other variables. Our size variable, which only compares market 

capitalization in two states, is admittedly fairly crude. Perhaps another size variable could be 

used to either solidify the result shown by the market cap test, or provide an alternative 

theory. For example, size can be measured in terms of number of employees, or in terms of 

market share. 

Another interesting idea is to investigate the situation in the other Nordic countries, which 

make up the NASDAQ OMX Nordic market, and see if there are any significant differences 

between different countries, or if all countries show similar results. In case the latter proves to 

be true, does it differ from markets such as Germany and the U.S.? At any rate, the multitude 

of possible study areas surrounding the underpricing phenomenon provides cause for research 

for many years to come.  
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APPENDIX 1 
 

Logarithms 

A logarithm could be used to answer the question  

“to what exponential power must x be raised to gain y?” 

x in this case is known as the base of the logarithm. The base can be any number, but most 

commonly used bases are 10 and e. As an example 

a logarithm with the base 10 used to find a y=1000 would be equal to 3, since 10
3
=1000.  

A logarithm with the base 10 is called a common logarithm, while a logarithm with the base e 

is called a natural logarithm. Natural logarithms are often used in finance. e is a constant 

known as Euler’s number. e is approximately equal to 2.718 which is the limit of the 

expression 

   
 

 
   

when n approaches infinity. 
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APPENDIX 2 
Table 9: Industry classification benchmark 

INDUSTRY SUPERSECTOR SECTOR 

Oil & Gas Oil & Gas 

Oil & Gas Producers 

Oil Equipment, Services & Distribution 

Alternative Energy 

Basic Materials 

Chemicals Chemicals 

Basic Resources 

Forestry & Paper 

Industrial Metals & Mining 

Mining 

Industrials 

Construction & Materials Construction & Materials 

Industrial Goods & Services 

Aerospace & Defence 

General Industrials 

Electronic & Electrical Equipment 

Industrial Engineering 

Industrial Transportation 

Support Services 

Consumer Goods 

Automobiles & Parts Automobiles & Parts 

Food & Beverage 
Beverages 

Food Producers 

Personal & Household Goods 

Household Goods & Home 
Construction 

Leisure Goods 

Personal Goods 

Tobacco 

Health Care Health Care 
Health Care Equipment & Services 

Pharmaceuticals & Biotechnology 

Consumer Services 

Retail 
Food & Drug Retailers 

General Retailers 

Media Media 

Travel & Leisure Travel & Leisure 

Telecommunications Telecommunications 
Fixed Line Telecommunications 

Mobile Telecommunications 

Utilities Utilities 
Electricity 

Gas, Water & Multiutilities 

Financials 

Banks Banks 

Insurance 
Nonlife Insurance 

Life Insurance 

Real Estate 
Real Estate Investment & Services 

Real Estate Investment Trusts 

Financial Services 

Financial Services 

Equity Investment Instruments 

Nonequity Investment Instruments 

Technology Technology 
Software & Computer Services 

Technology Hardware & Equipment 
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Table 10: Underwriter frequency. Note: certain IPOs have more than one investment bank as so called joint 

coordinators, which is why this sums up to more than 41. 

Underwriter frequency 

Investment bank 
No. of 
IPOs 

SEB 12 

Carnegie 12 

Handelsbanken 10 

Swedbank 5 

Nordea 5 

ABG 3 

UBS 3 

Morgan Stanley 3 

Avanza 3 

Goldman Sachs 2 

Catella 2 

Kaupthing 1 

EVLI 1 

Lage Jonason 1 

HDR 1 

J.P. Morgan 1 

Danske Bank 1 

BNP Paritas 1 

 

Table 11: Counts for each combination of variables for chi-square test. 

 

Foreign Investment 
Bank 

 Underpricing Yes No Total 

High 5 16 21 

Low 9 11 20 

Total 14 27 41 
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Figure 2: OMXS30 movement from 2005 to early 2015. (Source: nasdaqomxnordic.com) 
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