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Abstract 

The aftermarket stock price performance of micro-capitalized IPOs with penny stock 

status is an often-neglected subsample in the IPO research literature. As the markets 

in which these IPOs are often traded are subject to lower listing and disclosure 

requirements, there is a higher degree of asymmetrical information between issuers 

and investors than on more regulated exchanges. Another characteristic of micro-

capitalized IPOs is the investor base, which is dominated by retail, or irrational, 

investors, causing the aftermarket trading to be driven by irrational behavior. With 

this in mind, this paper studies 139 IPOs made on the Swedish fringe marketplace 

Aktietorget, over the period 2007-2015, and their 15 months’ aftermarket price 

performance. The study adopts an event time approach to compare the returns on the 

IPOs to returns on a market index used as benchmark. Using a Student’s t-test and a 

Wilcoxon signed rank test, there are no conclusive evidence of abnormal returns that 

would question the Efficient Market Hypothesis. Results from multiple linear 

regression models, evaluating IPO price performance over a 15-month period, provide 

evidence for positive hot period and hot industry effects, and negative underpricing and 

offer price effects. Furthermore, a positive effect of post-issue company market value is 

evident for 3-, 6- and 12-months aftermarket periods. This paper provides evidence of 

return predictability of micro-capitalized IPOs using factors surrounding the IPO date, 

but requests additional evidence from other geographical samples, with precise 

definitions of normal returns. 
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1 Introduction 

1.1 Background 
Initial Public Offerings (IPO) of large companies in hot, up-and-coming industries 

generate a great deal of interest from investors and news media alike. At the time of 

writing, the dust from the introduction of Snapchat shares on the New York Stock 

Exchange has long from settled. When evaluating the success or failure of an IPO, two 

measures are of particular interest: the first-day return, or underpricing, and the 

stock’s aftermarket performance. Underpricing is defined by academics as well as by 

practitioners as the percentage difference between the closing price on the first day of 

trading and the offer price of the share. In the Snapchat case, investors lucky enough 

to receive allocation were not disappointed by the underpricing; from its offer price of 

$17, the stock closed at $24.48 on March 2nd, 2017, an increase by $7.48, equivalent to 

an underpricing of 44% (Grocer, 2017). The Snapchat IPO serves as an example of 

significant underpricing on the first day of trading, and its aftermarket performance 

demonstrates how turbulent the first period of aftermarket trading can be. Over the 

first three months, the stock price has taken a dive from a first week high of $28, to 

current levels of around $20, on highly volatile trading. Over time and over issues, 

underpricing is usually found positive, with yearly averages as high as 70% in very hot 

IPO periods (Ritter and Welch, 2002). But while underpricing may seem to defy the 

workings of efficient markets, its existence is not the main concern in academic 

literature, but rather exactly what causes it, who benefits from it, and perhaps most 

intriguing; how can it be used to predict aftermarket stock price performance? 

Existing literature offers several explanations for the underpricing phenomenon, 

including the role and incentives of underwriters (Benveniste and Spindt, 1989), the 

underpricing value to issuers (Loughran and Ritter, 2002), information asymmetry 

between issuers and investors (Rock, 1986; Booth and Chua, 1996), and industry 

specifics and differences in firm size (Smith, 2009; Saade, 2015). In many cases, 

underpricing seems to be completely separated from the fundamental value of the issue; 

Jeffus and Krigman (2016) hypothesize that since the IPO climate in the US took a 

steep downturn in the months following the overpriced Facebook offering, underwriters 

had to offer their burnt investors substantial underpricing on future issues to restore 

interest for IPOs. 1 Similarly, the periodic occurrences of underpricing in hot markets 

are to a large extent driven by herd behavior of uninformed and irrational investors. As 

described by Ritter and Welch (2002), the IPOs with the highest underpricing during 

                                                 
1 Facebook is an example of an even more hyped, but less successful IPO than Snapchat with respect to 

underpricing, that went public on the Nasdaq stock exchange in May 18th, 2012, and closed in level with 

its IPO offer price. Since then, however, the Facebook stock has proven a great investment, and has almost 

quadrupled in price (Yahoo! Finance, 2017). 
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the dotcom-era were the ones with negative earnings per share. An important aspect to 

consider is whether the offer price or the first day closing price deviates from the actual 

value of the company, that is, whether issuers or the stock market is pricing offerings 

in line with a firm’s fundamentals. If the latter is assumed correct, one would be less 

inclined to assume future stock price movements are any more predictable than for an 

already listed stock. If, on the other hand, the first day closing price is not regarded a 

perfect correction from the offer price to the stock’s fundamental value, and that a 

deviation from a fair valuation persists, attempts can be made to forecast the future 

performance of the new issue. 

The long- and short-term aftermarket stock price performance of IPOs has attracted 

researchers’ attention for many years. Most studies find that IPOs underperform 

matched firms with a longer history as publicly traded companies, and the differences 

in aftermarket performance can sometimes be derived from IPO-specifics around and 

before the listing date. Krigman et al. (1999) find that winners on the first day of 

trading (i.e. underpriced IPOs) continue to perform in the subsequent market trading, 

while poor-performing first day-IPOs continue to disappoint. Interestingly however, 

they also find that extra-hot IPOs, defined as IPOs with an underpricing of more than 

60%, are the worst performers in subsequent one-year trading. In a study of IPOs’ long-

run performance in 1975-1984, Ritter (1991) concludes that a substantial stock price 

underperformance is evident in the studied sample, compared to a matched sample of 

traded firms. Noting that the underperformance differs widely across industries and 

years, he hypothesizes that firms go public in times of over-optimism, as the pattern of 

underperformance is concentrated among young, high growth companies. 

In research on IPO underpricing and performance, it is common to exclude a group of 

stocks that do not meet a specified set of criteria. Since much of previous research is 

focused on larger offerings, an often-employed criterion is that the post-issue value of 

the IPOs should be above some range. Consequently, micro-capitalized stocks with a 

post-IPO value of less than $10-50 million are often filtered out from the studied 

sample. The reason for excluding micro-cap stocks is not always provided in the 

literature, but Loughran and Ritter (2002) make exclusions to ensure that the 

remaining companies in the sample are “large enough to be of interest to institutional 

investors” (p. 13). Another common requirement in IPO research is that the IPO should 

have a nominal offer price above some low value to be included in the studied sample. 

The lower limit value used varies between researchers, but figures of $1 (Ritter, 2001), 

$5 (Loughran and Ritter, 2002; Ritter and Welch, 2002; Saade, 2015), and $8 (Krigman, 

et al., 1999), are not unusual. The set of IPO firms described above can collectively be 

described as penny stocks. However, while the term penny stock is widely used by 

practitioners and academics, its definition seems arbitrary to fit the context. The 

homepage of the US Securities and Exchange Commission (SEC) gives a somewhat 

vague definition of penny stocks, stating that: 
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The term “penny stock” generally refers to a security issued by a very small 

company that trades at less than $5 per share. Penny stocks generally are 

quoted over-the-counter (…), penny stocks may, however, also trade on 

securities exchanges, including foreign securities exchanges (The U.S. 

Securities and Exchanges Commission, 2013) 

and is defined by the online Cambridge Business English Dictionary as “a share with a 

very low value because it is considered a high-risk investment, for example in a 

company that is small, little known, or not very successful” (Cambridge University 

Press, 2011). While the nominal offering price should say little of the company per se, 

it is more common for small companies, going public on less regulated lists, to set a low 

offer price. Hence, excluding IPOs with an offer price and firm size below some 

arbitrarily low level does not only exclude a set of firms, but also entire marketplaces, 

where the characteristics of the companies being traded are a function of a common set 

of regulations and listing requirements. These in turn differ from the regulations and 

requirements that govern other marketplaces. Furthermore, IPOs of smaller firms tend 

to generate extensive interest from retail investors, as exemplified by the micro-cap 

IPO in 2015 of Fastout, a Swedish technology firm, active in the growing Virtual Reality 

market. Its offering was oversubscribed by 53%, and over 90% of its investors were 

classified as retail, or private, and the IPO had no institutional investors whatsoever 

(Leijonhufvud, 2017).  

While the presence of institutional investors is less pronounced, other characteristics 

make the study of IPOs on small- and micro-cap companies worthwhile. Bhargava, 

Konku, and Malhotra (2012) question the lack of research on penny stocks, given their 

popularity among investors, and the possibilities of owning a relatively large portion of 

the company with limited capital invested. They further motivate their study with the 

enactment of the Penny Stock Reform Act (PSRA) in 1990, increasing the disclosure 

requirements for companies with penny stock status and improving investor protection 

when investing in less scrutinized companies. Academic literature claims that 

underpricing is often a result of adverse selection consequences of information 

asymmetry, where the investor does not have the same information as the issuer. For 

IPOs of smaller companies, with less analyst coverage and less stringent disclosure 

requirements than IPOs on regular exchanges, the information asymmetry between 

issuers and underwriters on one side, and investors on the other, is arguably higher. 

Since private investors are often used interchangeably with uninformed or irrational 

investors, price fluctuations and deviations from a correct value are arguably higher in 

an environment where this group of investors is more present, possibly creating 

opportunities to earn abnormal returns by formulating an investment strategy. Given 

the mixed results of how underpricing affects aftermarket performance, and a high 

degree of information asymmetry, low-capitalized penny stocks present an interesting 

subsample in the IPO research literature that requires further research. To capture an 
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overlooked subset of low-capitalized and low-priced IPOs, but with equal listing 

requirements for each firm, this paper studies 139 new issues in 2007-2015 on a 

marketplace for smaller companies in Sweden, Aktietorget. Aktietorget differs from the 

larger, regulated exchanges in many ways, including lower requirements on the 

number of individual shareholders, length of recorded history, board composition, and 

the fact that no legal audit is required before going public.2  

1.2 Research Question 
Using a subsample of IPOs issued on the Swedish marketplace Aktietorget, the aim of 

this paper is to contribute to the research on aftermarket performance of IPOs, and fill 

the perceived research gap on how micro-capitalized, penny stock-classed, IPOs 

perform in the post-issue trading. To find out if an event time constructed portfolio of 

IPOs produces abnormal returns, its price performance is compared to the price 

performance of a benchmark index. In addition, multivariable linear regression models 

are employed, with firm characteristics at the time of the IPO as explanatory variables, 

and Buy-and-Hold returns over 3-, 6-, 12- and 15-month periods as dependent variables. 

Hence, the question this paper aims to answer is: How do micro-capitalized Initial 

Public Offerings with penny stock status perform relative to a comparable stock market 

index, with a holding period of up to 15 months? 

Answers to this question are of practical interest to investors, either as a potential 

investment strategy or as a cautionary advice, and to issuers who rely on funding from 

said investors. As will be discussed, penny stocks have historically been used by 

fraudulent boiler rooms to lure uninformed investors, and thus suffered from a poor 

reputation. Hence, further investigation of the behavior of this class of stocks may 

provide insights for Financial Services Authorities, for which a primary concern is to 

protect investors from fraudulent actors in the stock market. The rest of the paper is 

organized as follows. Section 2 covers previous research and provides a theoretical 

framework, Section 3 presents the data and the methodology, Section 4 presents and 

interprets the results, and Section 5 discusses and critically reflects on the results. 

Section 6 concludes, and Section 7 draws attention to limitations of the study. 

  

                                                 
2 Aktietorget is classified as a Multilateral Trading Facility, which can be considered an intermediate step 

for smaller companies on their way to a regulated exchange, given its low listing requirements. 
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2 Literature Review 
The following literature review is categorically divided to present the practical 

academic contributions in the following areas: 

 The existence of hot IPO periods and industries, and how they have contributed 

to an increased understanding of the underpricing phenomenon and subsequent 

stock price performance. 

 The specifics of micro-cap IPOs with penny stock status and the differences 

between listing a company on a regulated exchange and on a marketplace with 

lower listing requirements. 

 How different stock market participants, including issuers, institutional and 

private investors, underwriters, and legislators, affect or are affected by IPO 

volume and performance patterns. 

The review is summarized in the conclusion, followed by a account of some of the ideas 

and concepts that are of central importance to the theoretical framework in IPO 

research. 

2.1 Literature Survey  

2.1.1 Underpricing and Aftermarket Performance in Hot Periods and Industries 

The convention of using underpricing as an explanatory variable in econometric setups 

to predict price performance of new issues is not surprising. The size of the underpricing 

is dependent on several factors, and it is evident from previous research that the time 

period studied has a great influence on the underpricing patterns. In an early 

contribution to the academic literature, Ibbotson and Jaffe (1975) direct their attention 

to “hot issue” markets during the 1960’s, where a hot issue market is described as a 

period in which the aftermarket performance of new issues is abnormally high. The 

authors find evidence for serial dependency between periods of high IPO activity and 

returns, and IPO performance in later months, suggesting that future IPO patterns are 

to some extent predictable. By including differences in industry, Ritter (1984) adds a 

new dimension to the hot market underpricing literature, as his study of the IPO boom 

in the early 1980’s reveals that this hot market was completely isolated to natural 

resource dependent companies. Over the full year of 1980 and the first quarter of 1981, 

the average underpricing was 48.4% for new issues in the sample, and most of the 

observed positive underpricing was attributable to the natural resource industry. He 

further finds a strong first-order autocorrelation coefficient of the monthly average 

initial returns of 0.62, and it is even stronger for the monthly volumes of IPOs at 0.88. 

In line with Ibbotson and Jaffe (1975), these results suggest an IPO clustering effect in 

both volume and underpricing. Furthermore, the natural resource companies that went 

public in the “hot” period, when oil prices were high, were underpriced by 92.6% on 

average, while similar firms in the subsequent “cold” period, when the oil price had 

declined, were underpriced by a (relatively) moderate 18.3%. These results illustrate 
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the importance of considering industry belongings as well as the macroeconomic 

variables associated with the overall market performance in any specific time period. 

Further evidence on underpricing comes from Ibbotson, Sindelar and Ritter (1988), who 

study 8,668 IPOs in the period 1960-1987, and find an average underpricing for this 

dataset of 16.4%, while Trigueiros and Vong (2010) find an average initial return of 

6.9% for a sample of 480 IPOs over the years 1994-2005.  

The dotcom bubble in the late 1990’s, and accompanying listing frenzy, has attracted a 

great deal of interest from researchers. As reported by Ritter and Welch (2002), during 

the peak of the dotcom bubble in 1999 and 2000, 457 and 346 companies were taken 

public in the U.S., with average first-day returns of 71.7% and 56.1%, respectively. Of 

these new issues, 72% were classified as tech stocks. After the burst of the bubble, the 

IPO climate turned cold with a total of 80 new listings in 2001, of which “only” 29% 

were tech listings. Perhaps even more striking than the market climate effect, is the 

fact that the IPOs with negative earnings per share ratios (EPS) produced significantly 

higher first day returns than those with positive EPS, indicating the pursuit for 

potential growth stocks rather than firms with a proven track record. Hence, in periods 

of high activity and expectations-driven investor behavior, key historical accounting 

ratios that should discourage from new issues are overlooked by an irrational-minded 

investor base. The IPO investment decision is further explored in an investor survey by 

Shiller (1990), who finds that a majority of the respondents base their investment 

decision on perceived fads in the market, rather than fundamental analysis. When 

asked to describe the specifics of the invested-in IPO, most respondents described the 

product or the concept of the business; not expected earnings or dividends. Ritter and 

Welch (2002) find the overall IPO aftermarket performance for the dotcom period to be 

negative but that it is highly dependent on the special circumstances associated with 

the dotcom-bubble era. 

The irrational behavior during the dotcom bubble is further investigated by Saade 

(2015), who uses a behavioral finance perspective on the investor sentiment around the 

IPO date to examine the aftermarket underperformance. He considers individual 

investors to be irrational and over-optimistic about a stock’s future performance, while 

institutional investors are considered rational. Saade (2015) finds evidence that new 

issues with especially high first day-returns tend to underperform in the aftermarket 

trading, and considers the underperformance to be a negative effect of irrational 

investors’ optimism around the date of issue. This irrational over-optimism causes the 

share price to deviate from its fundamental value, and awareness of this effect 

discourages institutional investors from the IPO. The 6th, 12th, 24th and 36th month 

technology firms’ post-IPO performance is evaluated using an OLS regression with 

Cumulative Abnormal Returns (CAR) as the dependent variable, and investor 

sentiment variables as explanatory. Saade (2015) finds that the irrational component 

of investor sentiment negatively affects the short-, medium-, and long-term 
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performance, and that the rational component has no effect on short-term performance 

but a positive effect on long-term performance. 

2.1.2 IPO Price Levels 

Advocates of fundamental analysis to forecast stock price performance pay limited 

attention to the nominal price of the company’s shares, be it an IPO, a traded or a 

private firm. As it turns out however, evidence shows that price levels contain more 

information about future stock performance than one might expect. Consider for 

instance a stock split, which is nothing but a change in the price per share proportional 

to a change in the total number of shares outstanding, keeping the value of the company 

unchanged. The reason for the split, however, as discussed by Fama (1970), can be 

derived from a change in company fundamentals, which in turn could motivate a 

change in the value of the company. Using the same logic, while the offer price of an 

IPO is just a nominal figure, firm fundamentals can be a reason for setting the offer 

price at a certain level. Chalk and Peavy (1987) study the offer price effect of IPOs on 

initial and aftermarket returns by dividing their sample of 649 IPOs into groups based 

on offer price. They find that IPOs with an offer price of less than $1 significantly 

outperform the rest of the sample on the first day of trading, as well as over a 190-day 

trading period. The authors consider four characteristics of stocks with very low prices 

that justify the overperformance, namely higher transaction costs, poor liquidity, and 

above-average risk due to firm size and the low-price level. Chalk and Peavy (1987) do 

not believe their findings differ from earlier findings, but rather that previous research 

has ignored low-priced issues. 

Beatty and Kadiyala (2003) evaluate the effect of the U.S. Penny Stock Reform Act 

(PSRA), which put restrictions on stocks originally priced below $5, and was 

implemented to confront fraudulent behavior by issuers of these securities. Their main 

finding is that dishonest pre-PSRA issuers of penny stocks simply raised the nominal 

price to $5 or slightly higher, thus circumventing the new rules, but issuing the same 

type of fraudulent companies. Thus, the PSRA had an ironic adverse effect on investors 

in non-penny stocks, who suffered lower risk-adjusted returns when IPOs with penny 

stock risk characteristics disguised themselves with higher offer prices. While the 

PSRA may have failed to achieve its desired outcome, it demonstrated the significance 

of nominal price levels. The IPOs in the aftermath of the PSRA is further explored by 

Bradley et al. (2006); although significant contributions have been made to the IPO 

literature since the paper by Chalk and Peavy (1987), the lack of research on 

underpricing and performance of penny stock IPOs surprises Bradley et al. (2006), who 

argue that lower disclosure requirements, past scandals and informational 

asymmetries make penny stocks a subsample of the IPO literature necessary to 

examine closer. Their studied period stretches 1990-1998, chosen to start at the 

enactment of the PSRA. The authors analyze the three- and five-year long run returns 

and find that penny stock IPOs underperform both in comparison with IPOs with 
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higher offer prices as well as in monthly abnormal performance using the Fama-French 

time-series approach. They further find that, although both the exchange at which the 

stock is listed and the size of the initial offer price drive long-term performance, only 

the latter influences the initial return. 

The low prices of penny stocks are believed to have a psychological effect on uninformed 

investors. In addition to the stock split example, Bradley et al. (2006) argues that it is 

easier for a stockbroker to pitch a stock priced at $5 with potential to reach $20, than 

it is to pitch a stock priced at $50 with potential to reach $200. Furthermore, a spread 

of $0.50 on a $5 stock draws less attention than a $5 spread on a $50 stock. Due to their 

seemingly attractive features to the unsophisticated investor, penny stocks are a 

popular investment sold by fraudulent boiler rooms. Barnes (2016) finds that most 

stocks sold by boiler room brokers are micro-cap companies, penny priced, and often 

sold over the counter (OTC). Due to the speculative nature of these stocks, brokers are 

required to provide its customer with a disclosure document on the specific risks, 

approve the customer for the transaction, and obtain a written agreement from the 

customer to invest. As an example of the risks involved, Barnes (2016) refers to an 

earlier (not cited) study in which he evaluates the adjusted quarterly prices of 100 U.S. 

OTC stocks over a three-years period. For 33 of the stocks, the stock price had decreased 

by more than 90% at the end of the period, and another 12 stocks had lost between 80 

to 90% of their value. 

Consistent with Bradley et al. (2006), Bhargava et al. (2012) argue that low-priced, and 

low-capitalized, IPOs are almost always excluded from the studied sample in previous 

research. The authors offer some insight into the behavior of penny stock IPOs by 

studying the long- and short run performance of 470 IPOs with an offer price of less 

than $5 over the period 1981-2004. Performance is evaluated on a risk-adjusted basis 

by employing Sharpe and Treynor ratios, as well as Jensen’s alpha. The event time 

results show that newly issued penny stocks severely underperform larger listed 

companies for time periods longer than around 13 months, but perform better in shorter 

periods. Hence, Bhargava et al. (2012) conclude that an actively managed portfolio of 

penny stock IPOs can be a profitable investment. Consistent with both Ibbotson and 

Jaffe (1975), and Ritter (1984), Bhargava et al. (2012) also find that performance tends 

to decrease as volume of new issues decreases. 

2.1.3 The Risks and Rewards for Different Actors 

In a survey of academic IPO theory, Brau and Stanley (2006) find four main theories of 

why U.S. firms choose to go public, including; lower cost of capital from raising external 

equity and thereby increased firm value; the possibility for insiders as well as venture 

capitalists to sell shares and cash out; the facilitation of takeover activity, both as a 

target and as the acquiring firm, through a quoted market value, and; as a strategic 

move to gain publicity and analyst coverage. Surveying a sample of 336 U.S. CFOs 

however, Brau and Stanley (2006) find strong support for acquisitions (primarily as the 
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takeover party) as a motivating factor, but do not find minimizing the cost of capital to 

be among the three most important factors. The decision to go public for a sample of 

166 Swedish firms over the period 1970-1991 is studied by Högholm and Rydqvist 

(1995), who find that it is unrelated to business cycles, but that a large portion of the 

firms timed their offering to when stock market prices were high. Furthermore, by 

studying the annual ownership records, the authors evaluate how the pre-IPO owners’ 

holdings in the company changes during the process of the IPO and five years later. 

The results are striking: Two years prior to the IPO, insiders held 90% of the shares, 

down to 57% during the IPO, and five years later, the number had dropped further to 

36%. Although the relationship between retained ownership of insiders and 

aftermarket performance is not perfectly linear, reduced insider ownership is proven in 

previous research to have a negative signaling value to shareholders (Bradley et al., 

2001; McConnell and Servaes, 1990; Keasey and Short, 1997).  

Isaksson and Thorsell (2014) hypothesize that underpricing and long-term performance 

of IPOs in Sweden are positively related to experience found among the board of 

directors of the firms. Although they are unable to find any statistically significant 

results, the authors suggest that owners window-dress their companies to make them 

appear a better investment, and that they boost the offer price by timing the IPO to a 

period following unusually good performance, echoing the findings of Högholm and 

Rydqvist (1995). If a primary objective for small firms to go public is for its pre-IPO 

owners to liquidate their shares at a higher price, and leave the running of the firm to 

someone else, the stock is likely to experience a high first-day return, and positive 

aftermarket performance during the lockup period, but underperform once the original 

founders/owners decide to shift to consumption or move their investment elsewhere. 

Based on this evidence, the short-term aftermarket can be assumed positive, while the 

stock is likely to underperform over longer periods. 

The IPO market can be studied with respect to its main beneficiaries, divided into 

investors, issuers, and underwriters. They all play a role in the price discovery process 

and are all affected by the outcome of the IPO. Ibbotson and Jaffe (1975) conclude that 

their findings of serial dependence between abnormal returns in subsequent time 

periods are of interest for investors as well as issuers. Investors could theoretically 

concentrate their purchases to hot periods, as the occurrence of these can be predicted 

by IPO activity in the previous month. As noted by the authors, however, realizing the 

abnormal returns predicted by their study may be problematic for investors, due to 

transaction costs and high bid-ask spreads. The impact of the transaction costs is 

related to the exchange on which a security is traded; the majority of the stocks studied 

by Ibbotson and Jaffe (1975) are traded OTC, where liquidity is particularly low and 

transactions costs high. In addition to where the stock is traded, frequency of trading 

is also central to the impact of transaction costs, and hence to the total return. A passive 

investment strategy with a long holding period, and no rebalancing will be less affected 
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by these additional costs than an active strategy with frequent rebalancing. Hence, 

when calculating abnormal returns, ignoring transaction costs is more acceptable if a 

passive Buy-and-Hold strategy is considered, than an active strategy involving daily 

rebalancing.  

While investors may face difficulties in realizing abnormal returns, issuers could use 

the cold periods to their advantage as firms about to go public, and who are able to time 

their new issue to a cold period, could receive a higher offering price in relation to the 

efficient price of the shares. Consistent with Ibbotson and Jaffe (1975), Ritter (1984) 

also finds that periods of high average underpricing are followed by large volumes of 

IPOs, suggesting that timing of new issues matters, and that issuers take advantage of 

momentum in investor sentiment. For investors, this implies they should bid for IPOs 

in industries currently exploited by underwriters, and preferably when recent issues 

have been greatly underpriced. Furthermore, Ritter (1984) argues that since the highly-

regarded underwriters are never part of the issues subject to excessive underpricing 

during hot issue periods, focus should be directed to “fringe” underwriters’ offers – they 

were the ones who took the natural resource companies in 1980 public. Since fringe 

underwriters are more active on fringe marketplaces, where predominantly penny 

stocks are listed, the effect can be assumed more powerful for this subsample of IPOs. 

Loughran and Ritter (2004) discuss the incentives for issuers and underwriters and 

how they align. In their IPO sample, 99% of the allocation of shares are made using so 

called book building, in which underwriters survey institutional investors’ demand for 

the new issue. The investors gather information about the issue and its potential, and 

come up with a value per share. The offer price is adjusted according to their value 

estimates, and shares are allocated to these investors, that is, the book is built. 

According to the authors, whenever the average underpricing exceeds several percent, 

issuers’ desire to maximize proceeds, and underwriters’ best efforts to fulfill this desire, 

will by definition not be aligned. Issuers benefit from underwriters as they make sure 

the right type of investors sign up, but it is hard for issuers to determine the full cost 

of this service, as it is a product of the fee-based pre-payment for the service, and the 

size of the underpricing. Loughran and Ritter (2004) further hypothesize that since 

underwriters have discretion over the allocation of hot IPOs, issuing firms’ decision-

makers are prone to hire underwriters with a history of severely underpricing IPOs, 

and then cut a deal to receive allocations themselves. In doing so, pre-IPO managers 

(and venture capitalists who often get the same type of deal) become winners on the 

underpricing at the expense of other pre-IPO shareholders who are not allocated shares 

at the low-set offer price.3 Underwriters’ dubious role and incentives are further 

explored by Bradley et al. (2006), who pay special attention how their reputation and 

                                                 
3 Loughran and Ritter (2004) further refer to a case where an employee at Credit Suisse First Boston 

describes the practice where insiders set up brokerage accounts specifically for hot IPOs as very close to 

free money, and not very different from “a briefcase filled with unmarked tens and 20s” (p. 11). 
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previous dealings with the SEC influence underpricing and performance in the 

aftermarket. They expect, and find, in line with Booth and Chua (1996), that 

investment banker prestige signals the quality of the firm and reduces underpricing. 

Although the practice of “spinning” IPO shares to managers and third parties has since 

Loughran and Ritter’s study (2004) been prohibited, bribery and fraudulent behavior 

will remain a problem, and arguably a more pronounced problem on a market under 

less scrutiny, and with lower listing and trading requirements. 

2.1.4 Conclusion 

The current state of research has developed from when the mere existence of 

underpricing was considered a finding, to where an absence of underpricing is seen as 

an anomaly in IPO markets. Although plenty of papers cover the aftermarket 

performance, underpricing is still the targeted issue, possibly due to the sizable dollar 

effect it has in a very limited period of time, and its straightforward estimation. This 

contrasts with aftermarket performance, where different time spans are considered, 

and where the long-term effects of occurrences around the IPO date become harder to 

distinguish, due the influence of exogenous variables in the aftermarket. In suggestions 

for future research, academics often mention underpricing and aftermarket 

performance on a country-isolated level, and for other subsamples than normally 

employed. IPO research is extensive and covers many periods and local markets, 

including samples of penny stocks. In relation to all IPO research however, penny stock 

research is still limited and in need of further exploration, especially considering its 

high degree of uncertainty and risk, presence of fraudulent issuers and uninformed 

investors. 

2.2 Theoretical Framework 
The research on IPOs builds on several broadly defined, and well-known financial 

theories, including the Efficient Market Hypothesis and Information Asymmetry, but 

has also given birth to some less familiar, and narrower, theories specific to the IPO 

area of research, like the Fads Hypothesis, Buying-the-Block, and Lemon-Dodging. In 

the following section, the theoretical framework used by academics to bring research 

on IPOs to its current state, and hence have an influence on this paper, is described 

and critically assessed. 

2.2.1 Efficient Markets 

It is impossible to study and discuss portfolio performance without considering market 

efficiency, and at the heart of it lies the Efficient Market Hypothesis (EMH). The EMH 

was formulated in the 1960’s, and its origin is most often credited economist Eugene 

Fama. The theory broadly states that the price of a security reflects all currently 

available information about its economic value, and implies that no individual 

speculator or investment manager can consistently beat the market (Brown et al., 

2014). The EMH is often divided into three forms; the strong, semi-strong and weak 
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form, depending on how much information is incorporated into the model. The weak 

form implies that all information contained in historical prices is fully reflected in 

current prices. The weak form is thus similar to the random walk theory, stating that 

a stock price movement today is random with respect to the stock price movement 

yesterday. The semi-strong form states that all publicly available information is fully 

reflected in the stock price, while the strong form also assumes privately held 

information is incorporated into the stock price. For the strong form to hold, it is 

generally required that insiders are unable to use their informational advantage to 

realize abnormal returns, which is often considered a too strong assumption. Fama 

(1991) reassesses (his own) previous definitions of the three forms and broadens tests 

of the weak form to tests of return predictability, thereby including not only information 

in past prices, but also information in past static variables like dividend yields and price 

multiples. The semi-weak form is relabeled event studies, and hence tests how an event, 

such as a merger announcement or earnings report, affect the price of the stock. While 

the IPO is the triggering event in this study, its effect can be considered a test of the 

weak form (rather than the semi-weak form) of the EMH for two reasons. Firstly, there 

is no pricing data preceding the IPO, and therefore no pre-event period can be defined, 

which is common practice in event studies. Secondly, the direct effect of the listing event 

in itself is not the primary concern, but rather how a group of new issues perform 

relative to the market on a longer term.    

Although the idea of market efficiency has been around as long as there have been 

markets to trade in, the EMH is one of the most debated and tested of economic 

theories, in part because of the difficulties involved in proving it either true or false. 

Given that markets are efficient, one of the inherent difficulties in testing the EMH is 

that findings of abnormal returns are by definition anomalies. As discussed by Brown 

et al. (2014), and Brown and Warner (1985), a test of market efficiency is 

simultaneously a test of how accurately risk is incorporated into the model. This 

implicit, simultaneous test of the EMH and the risk model is known as the Joint 

Hypothesis, and explains why a critical evaluation of the risk adjustment model to 

validate the findings is of such great importance. Fama (1991) emphasizes how the 

estimation of a “normal”, benchmark, return has a considerable impact in studies of 

longer period returns compared to shorter event studies, as the latter often produce 

large deviations from normal returns, regardless of how they are defined. Short term 

event studies are thus cleaner tests of market efficiency since they are less hampered 

by the Joint Hypothesis problem than long-term tests of return predictability. Since 

returns over longer horizons should not, on average, deviate from the benchmark index 

in an efficient market, a researcher must be cautious before interpreting such 

abnormalities as evidence of market inefficiency. 

Regardless if one subscribes to the idea of efficient markets or not, it is an undisputable 

fact that the market consists of both rational and irrational investors. As the survey by 
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Shiller (1990) implies, investment in IPOs are to some extent driven by “fads”, i.e. short-

lived trends driven by an emotional and irrational purchasing needs. This investor 

behavior has led to the development of a Fads Hypothesis, stating that returns can be 

driven upwards in a shorter period of investor craze, but will revert to a mean return 

over a longer period. Since offer prices will be set higher than motivated by the intrinsic 

value of an IPO in fads periods, the long-term effect of a fad will be negative returns. 

As Aggarwal and Rivoli (1990) argue, the IPO market is especially susceptible to fads, 

due to the difficulty in assessing the true value of a security with no historic price data, 

higher volatility due to the type of risk-avert investors participating in IPOs, and the 

shared characteristic of over- optimism among these investors. The Fads Hypothesis is 

especially interesting in evaluating aftermarket performance in a market for IPOs with 

a high degree of irrationality, and for subsamples of trending industries. 

2.2.2 Asymmetric Information 

The information asymmetry in the market for used cars is used in a classic paper by 

Akerlof (1970) to describe how a seller can use his informational advantage to sell a 

product of low quality, but at the same price as a product of high quality, to a buyer 

with less information. Information asymmetry is also a cornerstone in the pricing of 

insurance, where the insurer has less information about the risk-taking behavior of the 

insured than the insured himself, and is therefore less equipped to distinguish risky 

from non-risky investments. As a consequence, insurance companies will tend to give 

insurance only in cases where the informational asymmetry is low, and the risks 

involved can be adequately estimated. This type of “adverse selection” is a dominant 

theory in the IPO literature, and Rock (1986) describes how uninformed investors are 

at the wrong end of it and caught in a winner’s curse. Since uninformed investors are 

rationed by underwriters in hot and oversubscribed IPOs, they lose out on the 

underpricing in these issues, but receive allocations in cold IPOs, where they suffer 

losses from overpricing. Furthermore, Rock (1986) claims that in a frictionless market, 

unless uninformed investors could earn at least the riskless rate by subscribing to each 

new issue, they would drop out of the market entirely. To avoid this from happening, 

underwriters tend to underprice new issues.  

The theory laid out by Rock in 1986 is used as a starting point in much of the following 

research, including Benveniste and Spindt (1989). Assuming informed investors are 

aware of which IPOs will be oversubscribed, the authors model how investors’ 

indications of interest affect their allocation of shares, and how overstating their true 

interest will provide them with a higher allocation in equilibrium. Booth and Chua 

(1996) show how underwriters encourage investors to investigate the new issue and 

produce information and a private estimate of value. Underpricing is sometimes 

considered “money-on-the-table”, but from this viewpoint, underpricing is necessary for 

investors to be willing to dedicate time and resources, and is regarded compensation for 

removing information asymmetry between them and issuers. This also leads Booth and 
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Chua (1996) to predict a negative relation between underpricing and the probability of 

receiving an allocation, since potential investors recover their information through 

underpricing. 

The interplay between underwriters and a reoccurring group of informed investors is 

further explored by Gondat-Larralde and James (2008). In their setting, investors are 

encouraged by underwriters to incur information about the issue, and value it 

accordingly. After doing so, they can choose to either decline the investment if the 

underwriter has set the offer price above their perceived market value of the firm, a 

strategy called Lemon-Dodging, or to simply participate in every issue, i.e. Buying-the-

Block. The authors theorize that a coalition is formed between underwriters and 

informed investors, where underpricing is used as compensation for the informed 

investors for not behaving opportunistically and Lemon-Dodging, but rather to 

participate in every issue. Again, the uninformed investors will be rationed in the hot 

issues and allocated shares in the cold ones. A different approach to information 

asymmetry is taken by Amihud et al. (2002), who study underpricing on IPOs in Israel, 

where allocation is distributed proportionally among subscribers, thus circumventing 

the adverse selection. Since this winner’s curse is a frequent occurrence in the Swedish 

IPO markets, where allocation is at the underwriter’s discretion, the determinants of 

aftermarket performance has a higher research value for uninformed investors than 

underpricing.   
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3 Research Design 
This section provides a description of the data used in the study, followed by the 

methods and models employed to generate the results. The independent variables of 

interest are then presented and argued for, and the section is concluded with the main 

econometric setup. 

3.1 Data Description 
The sample consists of all firms whose shares were offered to the public and later listed 

on the Swedish marketplace Aktietorget, between January 1st, 2007 and December 31st, 

2015.4 Cutting the data collection of new issues at this point enables the collection of a 

full 15 months’ aftermarket stock price performance for all firms, which is preferred to 

a study of a shorter time frame for some of the IPOs. Previous research on IPO price 

performance vary in the evaluation period length, and time frames of as short as three 

months, and as long as three years occur. Using 15 months in this study preserves an 

adequate sample size, represents a plausible investor holding period, and is adequate 

time to correct for any mispricing from the listing date. Hence, the selected time frame 

covers a nine-year period of changing IPO-climate, resulting in a total of 139 IPOs, as 

presented in Table 1.  

Table 1: IPO Sample Breakdown 

Year Listed 
Number 
of IPOs 

Aggregate 
Gross Proceeds,  

SEK Millions 

Average Gross 
Proceeds,  

SEK Millions 

Average 
Underpricing 

2007 14 142.6 10.19 32.3% 

2008 16 113.1 7.07 5.8% 

2009 14 87.0 6.21 6.2% 

2010 21 116.6 5.55 0.9% 

2011 8 49.6 6.20 39.7% 

2012 7 62.0 8.86 -15.3% 

2013 8 63.8 7.98 36.7% 

2014 28 325.8 11.64 5.9% 

2015 23 339.2 14.75 25.5% 

Total 139 1 299.7 9.35 13.7% 

Yearly Average 15 144.4 8.72 15.3% 

  

 

                                                 
4 Including the IPOs in 2016 would have increased the sample size by another 24 IPOs, and while Ibbotson 

and Jaffe (1975) experience large standard errors due to a relatively small sample of 120 IPOs, I have 

chosen to exclude 2016 to capture an aftermarket evaluation period of equal length for each included IPO. 
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Offer prices and daily price data are readily available on Aktietorget’s homepage, along 

with general information about the traded companies, including business concepts, 

press releases, etc. However, since Thomson Reuters’ database, Datastream (DS), has 

a built-in variable, Total Return Index (TRI), which captures the theoretical value 

growth of an equity with dividends reinvested in the stock, this is used to produce the 

aftermarket performance for each stock. Of the 139 firms included in the sample, 60 

are not traded on Aktietorget today, and 35 of these stocks are delisted (and no longer 

public companies on any market) due to financial distress, bankruptcy, failure to 

comply with market requirements, etc. Any today delisted firm that was issued within 

the studied time frame should still be included in the regressions to avoid survivorship 

bias, which tends to skew the portfolio returns upwards, as a delist is often preceded 

by a decline in share price. Several techniques to deal with survivorship bias are 

employed in the literature, but the most common in Buy-and-Hold portfolios is to 

assume any proceeds from the investment in the delisted firm is reinvested evenly over 

all other surviving stocks at the time of the delist (Brown et al., 1999; Bhargava et al., 

2012), and the same technique is employed also in this paper.5 

While DS is the primary source of aftermarket return data, the data is cross-checked 

against prices downloaded from Aktietorget.se to correct for errors. For instance, 

although TRI should adjust for stock price changes that do not affect the total value of 

a company, like splits and reversed splits, these are controlled against Aktietorget’s 

Corporate Actions page (Aktietorget, 2017), and adjusted accordingly if any 

irregularities are found.6 Alagidede and van Heerden (2012), who also use the Thomson 

Datastream as the main source of data for IPOs, have reported inconsistencies where 

the offer price is set to one cent, and excluded all affected IPO observations from their 

dataset. In order to keep as many observations as possible from this dataset, all IPOs 

with an offer price below one SEK are carefully checked against Aktietorget.se and 

external documents like preliminary prospectuses (where available), and adjusted if 

necessary. As a considerable proportion of the offer prices are in fact below one SEK, 

using this method corrects any errors rather than excluding a significant number of 

observations. 

                                                 
5 Fortunately, although 35 of the IPOs in the sample are delisted today, only one delisted within the 15-

month event window. Furthermore, the sample contains only one instance of a relist to a different 

marketplace within the event-window, and this is correctly adjusted for by DS. 

6 Loughran and Ritter (2004) make hundreds of corrections and collect over a thousand missing values 

from prospectuses and other databases, when gathering observations from the Thompson Financial 

Securities Database. 
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3.2 Methodology 

3.2.1 Aftermarket Performance and Cumulative Returns 

The performance of the IPOs in the sample are evaluated based on how the stock price 

performs in the market from the closing price on the first day of trading, over a 

subsequent 315 trading-day period, which corresponds to 15 calendar months. Four 

linear regression models are later employed with the Buy-and-Hold returns for 3-, 6-, 

12-, and 15-month periods as dependent variables. The raw total return for any trading 

day 𝑡, for any security 𝑖, is defined as 

𝑅𝑖,𝑡 =
𝑇𝑅𝐼𝑖,𝑡

𝑇𝑅𝐼𝑖,𝑡−1
− 1 , 

where 

𝑇𝑅𝐼𝑖,𝑡 = 𝑇𝑅𝐼𝑖,𝑡−1 ∗
𝑃𝑖,𝑡

𝑃𝑖,𝑡−1
 , 

except when 𝑡 is the ex-date of the dividend payment 𝐷𝑡, then 

𝑇𝑅𝐼𝑖,𝑡 = 𝑇𝑅𝐼𝑖,𝑡−1 ∗
𝑃𝑖,𝑡+𝐷𝑖,𝑡

𝑃𝑖,𝑡−1
 , 

where  

𝑇𝑅𝐼𝑖,𝑡  =  𝑅𝑒𝑡𝑢𝑟𝑛 𝐼𝑛𝑑𝑒𝑥 𝑓𝑜𝑟 𝑠𝑡𝑜𝑐𝑘 𝑖, 𝑜𝑛 𝑡𝑟𝑎𝑑𝑖𝑛𝑔 𝑑𝑎𝑦 𝑡, 

𝑇𝑅𝐼𝑖,𝑡−1  =  𝑅𝑒𝑡𝑢𝑟𝑛 𝐼𝑛𝑑𝑒𝑥 𝑓𝑜𝑟 𝑠𝑡𝑜𝑐𝑘 𝑖, 𝑜𝑛 𝑡𝑟𝑎𝑑𝑖𝑛𝑔 𝑑𝑎𝑦 𝑡-1, 

𝑃𝑖,𝑡  =  𝑃𝑟𝑖𝑐𝑒 𝑜𝑛 𝑑𝑎𝑦 𝑡, 

𝑃𝑖,𝑡−1 =  𝑃𝑟𝑖𝑐𝑒 𝑜𝑛 𝑑𝑎𝑦 𝑡-1, 

𝐷𝑖,𝑡 =  𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑝𝑎𝑦𝑚𝑒𝑛𝑡 𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝑤𝑖𝑡ℎ 𝑒𝑥 − 𝑑𝑎𝑡𝑒 𝑡, 

and 𝑇𝑅𝐼 =  100 for the first day of trading with recorded volume for each individual 

share. The price index described is determined using adjusted closing prices, and the 

calculation ignores tax and re-investment charges. As noted by Gregoriou and Hudson 

(2010), there is a lack of consensus among financial researchers on the definition of 

returns. While there is admittedly a number of benefits in using logarithmic returns 

over simple returns, including ease of computation and that compounding frequency 

doesn’t matter, simple returns have an intuitive advantage. Gregoriou and Hudson 

(2010) conclude that simple returns, i.e. the actual monetary growth over a period, is a 

better measure of terminal wealth change from an investor point of view. Hence, in the 

forthcoming analysis, simple returns are employed.  

Since the listings occur on different dates throughout the sample, an event-time 

approach is applied, with the four chosen time periods used as event windows. Months 

are defined using Ritter’s (1991) convention, where each month comprises 21 recorded 
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trading days, which implies that the 3-month regression model corresponds to the first 

63 trading days, the 6-month model corresponds to the first 126 trading days, etc.7 To 

evaluate stock performance over time, a Buy-and-Hold (BaH) return methodology is 

employed, and the raw cumulative return for an individual IPO 𝑖 on any event day 𝑡 is 

calculated as 

𝐵𝐻𝑅𝑖,𝑡 =  ∏ (1 + 𝑅𝑖,𝑡)𝑇
𝑡=1 , 

and the raw BaH return for a portfolio of 𝑛 IPOs on any event day 𝑡 is calculated as 

𝐵𝐻𝑅̅̅ ̅̅ ̅̅
𝑡 =  

1

𝑛
∑ (𝐵𝐻𝑅𝑖,𝑡)𝑛

𝑖=1 , 

where 𝑡 is any trading day in the 315-day event period.8 To isolate the raw returns for 

each security from general market movements, the raw returns are benchmark-

adjusted using an index consisting of all traded firms on Aktietorget (henceforth 

referred to as AT Index). The AT Index is obtained from Aktietorget.se and is adjusted 

for dividends, delistings, and seasoned equity offerings, and weighted by the market 

capitalization of each included firm.9 To calculate abnormal returns for each IPO, the 

daily benchmark return on each calendar trading date is compared to the corresponding 

daily return for each IPO, according to  

𝐴𝑅𝑖,𝑡 =  𝑅𝑖,𝑡 − 𝑅𝑚,𝑡  

where 𝑅𝑚,𝑡  is the daily return for the AT Index. The Buy-and-Hold abnormal return at 

time 𝑡, for stock 𝑖 is defined as 

𝐵𝐻𝐴𝑅𝑖,𝑡 =  ∏ (1 + 𝐴𝑅𝑖,𝑡)𝑇
𝑡=1 . 

and the Buy-and-Hold abnormal return for the IPO portfolio on any event day 𝑡 is 

calculated as 

𝐵𝐻𝐴𝑅̅̅ ̅̅ ̅̅ ̅̅
𝑡 =  

1

𝑛𝑡
∑ (𝐴𝑅𝑖,𝑡)

𝑛𝑡
𝑖=1 . 

3.2.2 Independent Variables  

3.2.2.1 Industry 

Research on the determinants of underpricing has proven industry belonging to be of 

monumental importance, as exemplified by the natural resource boom in the 1980’s 

(Ritter, 1984), and IT companies during the dotcom-era (Ritter and Welch, 2002; Saade, 

2015). The aftermarket performance of an uneven industry sample distribution is 

                                                 
7 The average number of trading days is in fact 21 also in my sample. 
8 Since all IPOs get listed at different times, the term “portfolio” is somewhat misleading, as it can never 

be held in practice. The term IPO Portfolio is however used to describe the average return an investor 

would realize from investing in all studied IPOs. 
9 Daily index price data obtained upon request by email. 
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analyzed by Ritter (1991) for firms going public in 1975-1984. He divides the sample 

into 13 subgroups based on Standard Industrial Classification (SIC) codes. I choose to 

group the sample based on Aktietorget’s own classifications, since SIC codes are not 

available for most companies in this sample of small and relatively unknown firms. 

Furthermore, the information Aktietorget holds can be assumed more reliable than the 

classification used in DS, as Aktietorget.se lies closer to the source.10 This results in a 

total of 9 categories, displayed in Table 2 and Figure 1. 

Table 2: Industry Classifications 

Industry Classification 
Number of 

IPOs 
% of IPOs 

Aggregate Gross 
Proceeds,  

SEK Millions 

% of Gross 
Proceeds 

Healthcare 52 37.41% 631.0 48.55% 

IT 22 15.83% 162.4 12.50% 

Consumer Discretionary 17 12.23% 126.9 9.76% 

Clean Tech 13 9.35% 115.4 8.88% 

Industrials 12 8.63% 103.1 7.93% 

Materials 9 6.47% 85.5 6.58% 

Consumer Staples 6 4.32% 31.9 2.45% 

Telecom Services 4 2.88% 22.9 1.76% 

Financials 4 2.88% 20.6 1.58% 

Total 139 100% 1 299.7 100% 

 

Figure 1: Dispersion of IPOs over Industries 

  

 

 

                                                 
10 One firm was classified as “Energy”, and has been merged with “Clean Tech”, based on the company’s 

business concept in the latest Annual Report. 
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Evidently, the healthcare industry is dominating in both quantity and total capital 

raised for the sample, followed by IT as a distant second. This could be a result of a 

wide range of factors, and one explanation is given by Forsberg (2015), who points out 

the current debate on the controversy of venture capitalists’ holdings in geriatric care 

companies. She argues that venture capitalists take these companies public to recuse 

themselves from any critique on immoral profit maximization goals, and by doing so 

shifting the risks involved to minor shareholders instead. While this is likely a 

contributing factor in some of the observations, the industry definition is wide, and 

covers more than just geriatric companies. Regardless of the exact reasons for the 

popularity of healthcare IPOs, healthcare industry is used as an explanatory dummy 

variable in the following regressions, due to the significance of hot industries in 

previous research. 

3.2.2.2 Hot Period 

Yearly differences in IPO activity are evident throughout history, and are used to 

explain future activity and performance in the academic literature. Ritter (1991) uses 

year of issue to explain post listing performance, and concludes that while hot years 

result in high initial returns, as has been widely-documented, the long-term 

performance is not as general. He hypothesizes that this negative relation between 

annual IPO volume and aftermarket performance is due to issuers taking advantage of 

investors over-optimism when timing the offer, which makes it difficult for the stock to 

live up to its high multiples in the aftermarket trading. As evident in Figure 2, 2014-

2015 are significantly higher than all other years measured in number of listings and 

total gross proceeds. 

 Figure 2: IPO Volume by Year 
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The visual pattern is confirmed by the fact that 2014 and 2015 are the only years in the 

sample for which the number of IPOs and gross proceeds lie more than one standard 

deviation above the period means (see Table 3). Underpricing is often used to describe 

a hot period in the literature, but is not significantly higher for the chosen period than 

for the rest of the sample. Regardless of underpricing, the period 2014-2015 is 

considered a hot period in the sample used in this study. 

Table 3: Yearly Dispersion of IPOs 

Year Listed 
Number 
of IPOs 

St.devs. 
from mean 

Aggregate 
Gross Proceeds,  

SEK Millions 

St.devs. 
from mean 

2007 14 -0.21 142.6 -0.02 

2008 16 0.08 113.1 -0.30 

2009 14 -0.21 87.0 -0.55 

2010 21 0.80 116.6 -0.27 

2011 8 -1.07 49.6 -0.91 

2012 7 -1.22 62.0 -0.79 

2013 8 -1.07 63.8 -0.77 

2014 28 1.81 325.8 1.74 

2015 23 1.09 339.2 1.87 

Total 139  1 299.7  
Yearly Average 15   144.4   

 

3.2.2.3 Underpricing 

Krigman et al. (1999) study how new issues perform in the twelve months after listing 

based on their first day return. They divide the IPOs into four groups; Cold (less than 

0% underpricing), Cool (0-10% underpricing), Hot (10-60% underpricing), and Extra-

Hot (over 60% underpricing), and evaluate how performance differs across the groups. 

Theirs and other researchers’ use of underperformance to predict future stock price 

performance is further investigated in this paper. To give an overview of the 

underpricing dispersion in the sample, Table 4 displays the 139 IPOs segmented into 

the same subgroup convention as used by Krigman et al. (1999). To preserve the full 

width of the underpricing dimension, however, the variable is kept untouched in the 

regressions. 
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Table 4: Underpricing Distribution 

Underpricing 
Range 

Number 
of IPOs 

Average 
Underpricing 

< 0% 54 -18.4% 

0 - 9.99% 24 3.0% 

10 - 60% 48 27.9% 

60% < 13 114.5% 

Total 139 13.7% 

 

Consistent with the bulk of previous research, underpricing is calculated as the 

difference between the closing price on the first day of trading and the offer price, 

divided by the offer price. The same general formula is used in this paper: 

𝑈𝑃𝑖  =  
𝑃𝑖,𝑡−𝑃𝑖,𝑜𝑓𝑓𝑒𝑟

𝑃𝑖,𝑜𝑓𝑓𝑒𝑟
, 

where 𝑡 =  1. However, as suggested by Akhtar et al. (2011), and Alagidede and van 

Heerden (2012), using only the first day closing price to determine underpricing may 

be misleading, as results can be distorted by daily irregularities in the market. 

Furthermore, Ritter (1984) finds that for some offerings, the first recorded bid price 

occurs a few days after the first trading day, and in approximately one fifth of the 

observations, the first aftermarket closing bid price is zero. As this can be assumed a 

more pronounced issue for micro-cap stocks, given a lower liquidity than in larger 

capitalized stocks, a wider definition of underpricing is applied, where underpricing is 

measured from the first day of trading with recorded volume. As it turns out however, 

only seven IPOs have no recorded volume on the first day, and all have volume within 

the first week of trading. 

3.2.2.4 Offer Price 

A shared characteristic of the IPOs in the sample is the low offer price per share, where 

the offer price is defined as the estimated value of the firm divided by the number of 

shares offered. Obviously, the latter can be set to any arbitrary amount, and 

consequently, the offer price is simply an effect of this chosen amount. However, 

comparison between exchanges and companies reveal that offer prices (and traded 

prices) are on average lower for small companies. Fernando et al. (2004) hypothesize 

that some firms will set a low IPO price to avoid being monitored by institutional 

investors, and/or to promote broad ownership to preserve benefits of control, while 

others may set a low IPO price because they fear institutional investors have short-

term objectives that do not align with those of the firm. Evidently, price levels can be 

informative, and not because of their nominal value, but because of the underlying 
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motivations of issuers. In their findings, Fernando et al. (2004) find that offer prices 

have a nonlinear, U-shaped effect on underpricing, and that IPOs with lower offer 

prices experience a higher mortality rate (over a lifetime of five years) than higher 

priced issues. The sample offer prices as displayed in Table 5 show no sign of a U-shape; 

in fact, a reverse pattern of low underpricing on the highest and lowest price ranges 

seems to be the case.  

Table 5: Offer Price Breakdown 

Offer Price 
Number 
of IPOs 

Average Gross 
Proceeds,  

SEK Millions 

Average 
Underpricing 

< 1 SEK 19 10.04 -1.7% 

1 - 4.99 SEK 56 6.94 21.7% 

5 - 9.99 SEK 43 10.12 14.6% 

10 - 50 SEK 21 13.59 4.7% 

Total 139 9.35 13.7% 

 

Further evidence on a price level effect is documented by Chalk and Peavy (1987), who 

find that both underpricing and aftermarket performance is abnormally high for IPOs 

priced below $1. Since a considerable portion of the IPOs in this sample are offered at 

a price below 1 SEK (14%), and a majority is offered below 10 SEK ($1; 85%), offer 

price is included as an explanatory variable in the following regressions. 

3.2.2.5 Subscription Rate 

When a firm gives the public a chance to invest in the business, the public’s interest 

can be proxied by the total monetary amount signed up for in relation to the total 

amount offered, i.e. the subscription rate. Two aspects are of interest when considering 

subscription rate. Firstly, if an issue is heavily oversubscribed due to high demand, 

rationed investors will have to resort to buying at the market price on the first day of 

trading – assuming they still have an interest on that later date. If this is the case, it 

follows that subscription rate should be closely related to underpricing. The sample 

Pearson correlation coefficient between the two variables is 0.44, which while not 

insignificant, is unlikely to distort any regression results. Secondly, as issuers often 

publish the subscription rate in a memorandum prior to the first day of trading, 

investors are supplied with the market’s view on the stock. Hence, an oversubscribed 

IPO could have a signaling effect on its expected performance.  
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Table 6: Independent Variables 

Independent 
Variable 

Abbreviation Description 

Healthcare Industry Ind Industry dummy variable which takes the value 
one if industry is healthcare and zero otherwise. 

Hot Period Hot Time period dummy variable which takes the 
value one if year of issue is 2014 or 2015, and 
zero otherwise. 

Underpricing UP Difference between the closing price on the first 
trading day with recorded volume and the offer 
price, divided by the offer price. 

Offer Price OP Nominal offer price in SEK. 
 

Subscription Rate Sub The total SEK value of demanded shares, 
divided by the total SEK value of the shares 
offered. 

Control variables 
  

Log Market Value Mkt The logarithm of the first recorded market value 
of the company on DS, GDP deflated. 

Log Gross Proceeds Pro The logarithm of total proceeds brought in 
through the offering, GDP deflated. 

 

Subscription rate is a function of the size of the offering, since unless there is an excess 

supply of funds, a large offering will face a lower subscription rate than a small offering, 

all else equal. This represses the first point made, thus Subscription rate is included as 

an explanatory variable in the regressions mainly to study if oversubscription 

(undersubscription) has a positive (negative) effect on a period that stretches beyond 

the first day of trading. 

3.2.2.6 Market Value, Gross Proceeds and Correlations 

Market value and Gross Proceeds are included as control variables to account for 

differences in size between the studied firms. A short definition of each explanatory 

variable is given in Table 6, and the matrix in Table 7 shows the Pearson correlation 

coefficients between all variables. Not surprisingly, the dependent BaH return 

variables are highly correlated with each other, as is the gross proceeds with the first 

recorded market value. The matrix also shows that there is no correlation between 

underpricing and offer price with the rest of the variables, which in turn display a 
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positive correlation with each other, but not enough to distort the interpretations of the 

regressions in the results section. 

Table 7: Correlation Matrix 

 BaH  
Variables 3M 6M 12M 15M Ind Hot UP OP Sub Mkt Pro 

BaH3M 1           

BaH6M 0.64 1          

BaH12M 0.54 0.76 1         

BaH15M 0.37 0.60 0.70 1        

Ind 0.18 0.22 0.26 0.32 1       

Hot 0.23 0.31 0.26 0.35 0.24 1      

UP 0.01 -0.02 0.00 0.02 0.12 0.02 1     

OP -0.04 -0.01 -0.04 -0.04 0.01 0.21 -0.01 1    

Sub 0.08 0.10 0.14 0.23 0.24 0.37 0.44 0.16 1   

Mkt 0.31 0.24 0.28 0.22 0.35 0.35 0.42 0.27 0.34 1  
Pro 0.19 0.14 0.19 0.20 0.37 0.42 0.25 0.18 0.27 0.64 1 

 

3.2.3 Econometric Setup 

A multivariate analysis is run with the different IPO Buy-and-Hold portfolios being 

regressed on the explanatory variables described previously. As the performance over 

four different time spans are evaluated, this results in the following model setup: 

𝐵𝐻𝑅𝑖,𝜏 =  𝛽0 + 𝛽1𝐼𝑛𝑑𝑖 + 𝛽2𝐻𝑜𝑡𝑖 + 𝛽3𝑈𝑃𝑖 + 𝛽4𝑂𝑃𝑖 + 𝛽5𝑆𝑢𝑏𝑖 + 𝛽6𝑀𝑘𝑡𝑖 + 𝛽7𝑃𝑟𝑜𝑖 + 𝜀𝑖  

where 𝜏 corresponds to 3, 6, 12, or 15 months, depending on which investment horizon 

is estimated, and 𝑖 = 1 … 𝑛, with n being the total number of IPOs included in the 

sample.   
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4 Empirical Presentation and Analysis 
To find out how micro-capitalized IPOs with penny stock status perform in the 

subsequent trading, they are compared to the general return on the market over a 15-

month holding period. Since the sample contains 139 firms of varying industry, size 

and other characteristics, it is also evaluated over different subsamples. The raw and 

abnormal returns of the IPO portfolio over the event period is visually presented in 

Section 4.1, followed by an interpretation of the significance of the abnormal returns in 

Section 4.2. Section 4.3 presents and analyzes the multiple linear regression results, 

and Section 4.4 revisits the explanatory power contained in offer price levels.  

4.1 Aggregate Buy-and-Hold Returns 
The raw aftermarket Buy-and-Hold return for an equally weighted IPO portfolio is 

presented in Figure 3, together with the BaH return for the AT Index and the excess 

return over the index from holding the IPO portfolio. The x-axis displays the number of 

event days from the first day of trading, and the arithmetic average of the daily returns 

on each stock and event day constitutes the event day return. Since only one stock 

delisted within the studied 315 trading days from the IPO date, the IPO portfolio 

consists of 139 stocks up until event day 109, when the delisting took place, and 138 

stocks for the remaining event days. 

Figure 3: Aftermarket Buy-and-Hold Return for Full IPO Portfolio and AT Index 
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The AT Index consists of all firms traded on the market at any point in time, weighted 

by their respective market values. Since all IPOs are listed on different dates 

throughout the sample period, any event day return for every included IPO is matched 

against the corresponding calendar date return for the AT Index. Hence, to arrive at an 

event day return for the AT Index, the daily return on the calendar dates corresponding 

to every stock’s event day return is averaged for all included stocks on each specific 

event day. For example, the AT Index return on event day 10 is an arithmetic average 

of 139 different calendar day returns, one for each IPO’s return on its respective event 

day 10. 

From Figure 3 it is evident that the raw return on both the IPO Portfolio and the AT 

Index are positive and experience an increasing trend over the whole event period. The 

market index is however clearly less volatile, while the IPO portfolio curve is more 

jagged. The dotted line is simply the difference between the IPO Portfolio return and 

the return on the AT Index, and thus displays relative performance. The portfolio lies 

consistently above (or at most one percentage point below) index until event day 225, 

from which the curve experiences a significant downturn. On event day 315, the 

equivalent to 15 calendar months from date of issue, the Buy-and-Hold return for the 

IPO portfolio lies 1.5 percentage points below index. Over the full event window, 

cumulative abnormal return never goes above 6%, and never below -8%. This can be 

contrasted to the findings of Ritter and Welch (2002), whose studied portfolio of equal-

weighted IPOs produced a market-adjusted return of -23.4% over a 3-year holding 

period, and to Bhargava et al. (2012) who find a first-year raw performance of 11.2% 

for a sample of penny stocks. 

Figure 4: Aftermarket Buy-and-Hold Return of Healthcare IPOs and AT Index 
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Segmenting the IPOs provides insight into what drives the IPOs’ aftermarket 

performance. When selecting only the healthcare IPOs, thereby evaluating the price 

performance effect of the hot industry variable, a high return continues to be present 

also in prolonged periods. The same pattern is observed for the hot IPO period of 2014-

2015, and for event day 110, the abnormal return over index is slightly above 20% for 

both segments, as displayed in Figure 4 and Figure 5. While neither abnormal return 

series experience a consistently increasing trend over the subsequent event days, both 

reach an event window high measured in abnormal returns at the end of the period; 

39% in abnormal return for healthcare IPOs, and 26% for hot period IPOs. 

As discussed in the theoretical framework, the focus in academic research on the 

Efficient Market Hypothesis is not if information is correctly incorporated, but rather 

how fast it is impounded into security prices. If stock prices systematically only increase 

or decrease gradually to reflect new information, a window of opportunity is presented 

for investors to make abnormal returns. From Figure 4 and Figure 5, it appears an 

equilibrium price is reached around event day 100, after an initial period of higher 

volatility, where investors assess the correct value of the stock, has passed. This can be 

compared to the findings of Saade (2015), who divides the aftermarket performance of 

a sample of Technology IPOs into two phases; the first lasting five months (i.e. 105 

trading days) from the first day of trading, with positive benchmark-adjusted returns, 

and a second long-term phase of poor benchmark-adjusted performance. 

Figure 5: Aftermarket Buy-and-Hold Return of Hot Period IPOs and AT Index 
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4.2 Significance of Abnormal Returns 
Daily and monthly stock returns often experience an increased peak at the mean and a 

relatively large number of outliers compared to a normal distribution, resulting in 

fatter tails. In specific, financial return-series are often right-skewed in a leptokurtotic 

distribution, a characteristic that holds for this sample of abnormal monthly returns as 

well. Deviation from normality is found significant on a 1% level, using a Shapiro-Wilk 

test on a total of 2075 monthly abnormal returns,11 and visually confirmed by the QQ-

plot in Figure 6. While the non-normality of returns in financial time-series is well-

documented, extreme observations are more common for micro-capitalized stocks. 

Examining the individual stock returns in the sample reveals a large number of 

outliers. For instance, Orezone, a gold prospecting company with a market value in the 

vicinity of 24 Million SEK, saw its stock price rocket from 0.15 SEK/share to 0.87 

SEK/share, an increase by 480% in a single trading day (and 344% for the month in 

total), after news of obtaining a large prospecting permit were made public. Another 

example is Peptonic Medical, which recently lost 70% of its market value in one blow 

when a clinical study on the company’s main pharmaceutical turned out to be a failure. 

Events like these are not unusual for the sample stocks, and explain the heavy tail 

distributions. 

Figure 6: Normal QQ-Plot of Monthly Returns 

 

                                                 
11 A total of 2075 monthly returns has been generated from the 138 firms, multiplied by 15 event months, 

plus 5 event months for the single firm that delisted during the event period. 
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The presence of outliers and heavy tail distributions motivates the use of a non-

parametric model to test for the existence of abnormal returns in the IPO portfolio. 

Non-parametric tests have an advantage over standard Student’s t-tests in that they 

are distribution free, that is, they do not require the underlying data to be of some 

specific distribution (Corrado, 1989). Hence, a Wilcoxon signed-rank test is carried out 

in addition to the results from a standard t-test. The Wilcoxon test is more robust as it 

compares medians rather than means between two distributions. As Table 8 shows, 

there is a considerable discrepancy between the two statistics. The left pane shows 

monthly abnormal returns, corresponding p-vales and significance levels, and the right 

pane provides the same information but for Buy-and-Hold abnormal returns. 

Interestingly, the t-test never shows up as significant below the 10%-level in either 

pane, while the Wilcoxon-test is significant on a 5- or 1%-level in over half of the BaH 

months, and in four of the 15 individual event month returns. 

Table 8: Monthly and Cumulative Abnormal Returns  

Event 
month 

Monthly 
Abnormal 

Return 

t-test 
p-value 

Wilcoxon 
p-value 

Event 
month 

BaH 
Abnormal 

Return 

t-test 
p-value 

Wilcoxon 
p-value 

1 3.99% 0.236  0.193  1 3.99% 0.236 0.193  

2 -3.31% 0.058 * 0.001 *** 2 -0.22% 0.947 0.034 ** 

3 2.33% 0.407  0.333  3 2.34% 0.592 0.044 ** 

4 -0.05% 0.975  0.150  4 3.45% 0.500 0.115  

5 3.79% 0.294  0.362  5 5.51% 0.365 0.109  

6 1.00% 0.756  0.013 ** 6 1.29% 0.815 0.034 ** 

7 -1.17% 0.491  0.100  7 1.54% 0.795 0.059 * 

8 0.83% 0.710  0.103  8 0.73% 0.907 0.044 ** 

9 4.08% 0.121  0.759  9 0.57% 0.927 0.047 ** 

10 2.35% 0.439  0.057 * 10 1.16% 0.863 0.067 * 

11 -1.90% 0.359  0.014 ** 11 -1.50% 0.830 0.018 ** 

12 0.13% 0.942  0.074 * 12 -3.52% 0.623 0.004 *** 

13 -0.93% 0.675  0.060 * 13 -5.98% 0.402 0.003 *** 

14 -1.96% 0.271  0.003 *** 14 -7.06% 0.343 0.003 *** 

15 4.75% 0.089 * 0.893  15 -2.41% 0.791 0.006 *** 
***, **, and * represent significance at the 1-, 5-, and 10-percent levels respectively. 

The monthly abnormal returns are of both signs, with no discernable correlation 

between them, while cumulative abnormal returns are initially positive, but 

significantly negative on a 1-% level from event month 12 according to the Wilcoxon 

test. The difference in statistical significance between the two statistics is likely a result 

of that the standard t-test tests the mean (which is affected by extreme observations), 
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while the Wilcoxon-test tests the median, and that these are very different in the 

studied sample. The monthly mean of abnormal returns for the full sample is 0.93%, 

compared to a median of -3.3%, and even more striking; the mean of abnormal BaH 

returns for the fifteen event months is 0%, compared to a median of -11.9%.12 Hence, 

the interpretation of the tests is that the t-test fails to find significant abnormal mean 

returns, while the Wilcoxon test cannot rule out abnormality in median returns. 

A portfolio of micro-cap IPOs stands out from larger-firm IPOs in this respect; an 

investor who invests in all IPOs is likely to see a considerable fraction of the investment 

disappear in in some of the issues, but generate more than 100% return in others, 

resulting in a higher mean than median return. Hence, while a non-parametric test is 

well-suited for non-normal distributions, its appropriateness is also dependent on what 

measure is of interest for the study; the mean or the median return. Furthermore, as 

the Central Limit Theorem applies to large enough samples, a t-test is in this case likely 

to have a high degree of explanatory power. 

4.3 Multiple Linear Regression Results 
The raw returns on the IPO portfolio are evaluated to get an understanding of what 

drives micro-cap IPOs’ aftermarket stock return, based on the explanatory variables 

presented in Section 3. Table 9 reports the results from multiple linear regressions on 

four models over different time horizons. Healthcare industry, hot period, underpricing, 

offer price, and subscription rate are included as primary explanatory variables while 

GDP deflated market capitalization and gross proceeds are included as control 

variables.13 The overall explanatory power is captured by the adjusted R-squared 

measure, which is highest (16,52%) for the longest holding period, and lowest (10,99%) 

for the shortest holding period. Although mainly including investor sentiment variables 

to explain IPO performance, Saade (2015) finds a similar increase in explanatory power 

as the holding period is increased, with an adjusted R-squared that goes from 10% to 

19%, when the holding period is increased from 6 to 36 months. 

The results in Table 9 further show that the Buy-and-Hold price performance for IPOs 

classified as Healthcare companies is significantly positive on 10 and 5%-levels, over 

the 6- and 15-month periods respectively. The allocation of Healthcare classified IPOs 

is not concentrated to a specific time period in the sample (in fact, healthcare classified 

companies are the biggest group in every single year), and neither is the aftermarket 

performance. Many of these companies are active in life science, and conduct research 

to develop new pharmaceuticals. Then the CEO of SLS Invest,14 Per Carendi, argued 

                                                 
12 See Aggarwal and Rivoli (1990) for further evidence that the median is often lower than the mean in 

IPO returns. 
13 GDP deflated figures over the studied period are calculated using 2015 as the base year and with data 

from Statistics Sweden at http://www.statistikdatabasen.scb.se. 
14 Swedish Life Science Investment, invests in small and medium-sized life-science companies at the early 

stages of commercialization, or in a late development phase. 
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in 2010 that the sustained volume of life science IPOs after the financial crisis was due 

to “constant financial difficulties” for the industry (Sundström, 2010). He expressed 

concerns about the poor quality of the companies, and that IPOs are a desperate way 

for owners, who are tired of pouring their own money into the company, to get outside 

funding. Furthermore, Carendi argued that life science is one of few industries where 

it is even possible to go public at such an early stage in the company’s life cycle, with 

low or zero sales. From the regression results of high returns in the aftermarket 

however, it seems issuers are able to retain investors’ interest, and perhaps even 

produce positive results, over the first 15 months. If the SLS CEO is correct in his 

assumptions, and the stock prices of life science IPOs were to decline further down the 

line, it would indicate a much slower reversion to equilibrium prices than suggested by 

the Efficient Market Hypothesis. 

As with the hot industry, the regression results provide evidence of positive 6- and 15-

months aftermarket performance for firms going public in the hot years, which is in 

line with the findings of Ibbotson and Jaffe (1975) of a positive relation between IPO 

volume and performance. These results do not agree with Ritter (1991) who finds a 

negative relation between annual IPO volume and 3-year holding period return. He 

does not, however, report returns for shorter periods other than on an aggregate level 

for the full sample, making it difficult to compare the findings. Ritter (1991) interprets 

the underperformance of hot period-IPOs as consistent with firms choosing to go public 

at high price multiples, causing subsequent cash flows to fall below shareholders’ 

expectations. As a result, prices revert to their fundamental value as the hype 

disappears and the market cools down, consistent with the Fads hypothesis discussed 

in the theoretical framework. If the Fads hypothesis in fact applies to this paper’s 

studied sample of micro-capitalized IPOs, there are no signs of its negative effect 

kicking in over the first 15 months of trading. 

Underpricing is insignificant as an explanatory variable on aftermarket performance 

over all time horizons except for the longest, for which it has a negative impact on price 

performance. The negative relation can be traced back to both Krigman et al. (1999), 

who finds that IPOs with an underpricing of more than 60% underperform the most, 

and to Ritter and Welch (2002), who document that penny stocks listed before the PSRA 

of 1990 had very high first day returns but exceptionally poor long-run performance. 

The last evidence is, according to the authors, in many cases a result of stock price 

manipulation, which was a common occurrence before the enactment of the PSRA. With 

a correlation coefficient of 0.44, underpricing and subscription rate are connected, but 

the positive (negative) signaling effect of a high (low) subscription rate is highly 

insignificant over all studied horizons, as displayed by the p-values in Table 9. The log 

of market value coefficient is positive and highly significant on the three shorter time 

periods, which indicates that larger firms outperform smaller firms on a holding period 

up to a year. This effect is surprisingly strong, as all firms in the sample have a post-
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issue market value of less than 300 MSEK, which in a wider sense, with respect to the 

sizes of all traded companies, has to be considered micro-capitalized. Differences in 

small and large companies are widely documented in the literature, and as the results 

presented here suggest, there is a clear difference in IPO performance between small 

and “tiny” firms as well. 

Table 9: Regression Results on Buy-and-Hold Returns  

Parameter Estimates for Buy-and-Hold Event Period Returns  

Independent Variable 3 Months 6 Months 12 Months 15 Months 

Constant -0.7403  -0.6280  -1.0099  -0.7363  

 0.0005 *** 0.0503 * 0.0041 *** 0.0532 * 

Healthcare Industry 0.0670  0.1796  0.2621  0.5018  

 0.4336  0.0950 * 0.1043  0.0133 ** 

Hot Period 0.1667  0.3888  0.2971  0.5913  

 0.2123  0.0390 ** 0.1697  0.0166 ** 

Underpricing -0.1826  -0.1894  -0.3204  -0.3037  

 0.1396  0.2197  0.1007  0.0472 ** 

Offer Price -0.0160  -0.0154  -0.0266  -0.0298  

 0.0336 ** 0.1282  0.0563 * 0.0313 ** 

Subscription Rate -0.0037  -0.0105  0.0289  0.0881  

 0.8844  0.7210  0.6036  0.2820  
Log Market Value 0.2527  0.2420  0.3341  0.1869  

 0.0007 *** 0.0285 ** 0.0109 ** 0.1928  
Log Gross Proceeds -0.0531  -0.1462  -0.0868  -0.0729  

 0.4452  0.0870 * 0.4809  0.6035  
Adj. R-squared 0.1099  0.1191  0.1181  0.1652  
F-statistic 3.4344  3.6470  3.6197  4.8720  
Prob. F-statistic 0.0021  0.0013  0.0013  0.0001  
# of observations 139  138  138  138  
Figures in italic represent p-values. 

***, **, and * represent significance at the 1-, 5-, and 10-percent levels respectively. 

While an auxiliary regression show no significant results of heteroscedasticity, 

Newey-West standard errors are used in the regressions as a conservative action. 

 

From the regression results, it is also apparent that offer prices have a negative effect 

on price performance in the short run (3 months) and over the long run (15 months) on 
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a 5% significance level. This finding can be contrasted with other penny stock IPO 

studies, including Chalk and Peavy (1987) who find that low offer prices are related to 

high abnormal returns in the aftermarket. This is the topic of the next subsection. 

4.4 The Offer Price Effect Revisited 
Table 10 displays a tighter definition of offer price ranges than presented in Table 5, 

along with underpricing and aftermarket BaH price performance over 3-, 6-, 12- and 

15-month holding periods. The different price level sub-portfolios are created to ensure 

a wide dispersion of the price levels. Most portfolios cover a 2 SEK price range, but the 

“cheapest” IPO portfolio contains IPOs below 1 SEK, to capture the symbolic effect of a 

decimal priced stock, and the two most “expensive” IPO portfolios are wider to cover 

sufficient-sized samples. The table does not offer any information that supports the 

findings by Fernando, et al. (2004) of a U-shaped relationship between offer price and 

underpricing. If anything, the table indicates the opposite, and tells us that the lowest 

price range is the only one with a negative underpricing, and that the highest price 

range has the second lowest underpricing and the worst holding return over all periods. 

A more formal evidence of the non-existence of a U-shaped pattern for this sample is, 

consistent with Fernando, et al. (2004), tested with offer price and its square as 

explanatory variables in a polynomial regression, with GDP deflated market value as 

a control variable. The regression results (not reported here) support the evidence in 

Table 10, i.e. that neither the price nor its square show any statistical relation to 

underpricing or returns.  

Table 10: Underpricing and Returns Across Portfolios 

  Mean 

Pricing Range # of IPOs Underpricing 3 Months 6 Months 12 Months 15 Months 

0 - 1 SEK 19 -1.7% -18.6% -4.8% -7.6% -1.6% 

1 - 2.99 SEK 22 12.1% 9.7% -2.3% -14.6% -17.1% 

3 - 4.99 SEK 34 27.9% 22.7% 24.8% 47.2% 47.8% 

5 - 6.99 SEK 28 8.1% -3.8% -3.8% 7.5% 2.3% 

7 - 9.99 SEK 15 26.7% 3.1% -17.2% -24.2% 27.5% 

10 - 14.99 SEK 16 4.9% -0.3% 22.6% 19.3% 16.5% 

15 – 50 SEK 5 4.2% -24.9% -25.3% -29.8% -35.5% 

Total 139 13.7% 3.2% 4.2% 8.4% 13.1% 

 

To further consider the price effect, and test if there is a significant difference between 

IPOs offered at less than 1 SEK and the rest of the sample, a dummy variable is 

constructed, taking the value 1 if the IPO price is less than 1 SEK, and 0 otherwise. 

Underpricing and BaH returns are then used as dependent variables in a multiple 
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linear regression, and the results are presented in Table 11. The independent variables 

discussed before are also included in the regression, except for underpricing which is 

now included as a dependent variable. The results do not confirm a “very-low price” 

effect, as the offer price dummy coefficient estimates are insignificant in explaining 

underpricing as well as price performance over the longer holding periods. While Chalk 

and Peavy (1987) find that stocks offered at below $1 do outperform other price ranges 

in short-term underpricing as well as over a 190-day aftermarket trading period, a 

number of considerations present themselves in comparing the results of their study 

with the absent relationship in this paper. Since Chalk and Peavy (1987) are unable to 

determine the exact reasons for the apparent price effect, it can still be debated if the 

results are in fact a nominal price effect and not due to an omitted variable bias. If a 

price below $1 has a psychological effect, then it is justified to use 1 SEK as an 

equivalent upper limit to test. If, on the other hand, firm size or liquidity is the actual 

driver of the higher underpricing and aftermarket performance, then an exchange rate-

equivalent to $1 (~10 SEK) would be more motivated. 

Although the results in this section do not confirm previous findings of a U-shape in 

the price level effect on underpricing, or that extremely low offer prices are a predictor 

of positive abnormal performance, they do not question the accuracy of these findings 

either. The spectrum of offer prices in this sample stretches from a low of 0.1 SEK to a 

high of 42 SEK, with a considerable weight in the lower side. The high prices in this 

sample can be compared to the $20 high prices in the sample for which Fernando, et al. 

(2004) found a non-linear relation between price levels and underpricing. And as noted 

in most of previous IPO literature, periodic and regulatory differences influence IPO 

patterns, thus it is likely that Chalk and Peavy’s (1987) findings can be a result of a 

less regulated market for penny stocks than we have today. 
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Table 11: Low Offer Price Regression Results  

Parameter Estimates for Underpricing and Buy-and-Hold Event Period Returns  

Independent 
Variable 

Underpricing 3 Months 6 Months 12 Months 15 Months 

Constant -0.6386  -0.5631  -0.5473  -0.8170  -0.5952  

 0.0001 *** 0.0009 *** 0.0188 ** 0.0027 *** 0.0502 * 

Offer Price Dummy -0.0985  -0.1236  0.1344  0.0794  0.1898  

 0.3948  0.1527  0.4112  0.7090  0.4125  
Healthcare Industry -0.0521  0.0873  0.2199  0.3194  0.5711  

 0.4522  0.2738  0.0332 ** 0.0514 * 0.0037 *** 

Hot Period -0.2493  0.1726  0.4302  0.3478  0.6476  

 0.0012 *** 0.1617  0.0170 ** 0.0813 * 0.0093 *** 

Subscription Rate 0.1108  -0.0275  -0.0337  -0.0110  0.0499  

 0.0004 *** 0.2745  0.2591  0.8202  0.5044  
Log Market Value 0.1834  0.1735  0.1998  0.2406  0.1075  

 0.0001 *** 0.0030 *** 0.0189 ** 0.0316 ** 0.4205  
Log Gross Proceeds 0.0354  -0.0339  -0.1743  -0.1073  -0.1134  

 0.6617  0.6530  0.0551 * 0.3770  0.4485  
Adj. R-squared 0.3450  0.1302  0.1502  0.1330  0.1895  
F-statistic 0.3152  0.0906  0.3152  0.0933  0.1524  
Prob. F-statistic 0.0000  0.0047  0.0000  0.0042  0.0001  
# of observations 139  139  138  138  138  
Figures in italic represent p-values. 

***, **, and * represent significance at the 1-, 5-, and 10-percent levels respectively. 

While an auxiliary regression shows no significant results of heteroscedasticity, 

Newey-West standard errors are used in the regressions as a conservative action. 
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5 Discussion and Critical Reflection 

5.1 Defining Normal Returns 
This paper has studied what the key drivers of aftermarket performance for micro-

capitalized IPOs with penny stock status are, and if the sample (as a whole) is able to 

produce abnormal returns compared to a benchmark index. Using all traded shares on 

Aktietorget as benchmark, there is no distinct evidence that the mean return for the 

IPO portfolio is significantly different from the benchmark return over the first 15 event 

months. While this is compatible with the theories of the Efficient Market Hypothesis, 

it certainly is no evidence for it. As the Joint Hypothesis tells us, any test of efficient 

markets is a simultaneous test of the definition of the “normal” returns used as 

benchmark, and an alternative measure to using an index to define normal returns is 

to use a firm-matching technique (Ritter, 1991). With this technique, each IPO is 

matched against a traded firm with similar characteristics with respect to industry, 

sales volume, size, etc. As discussed by Brown et al. (2014), economic equivalency can 

also be determined using cash flows, systematic risk exposure, or expected value of the 

firm.  

Yet another way to adjust raw returns is to evaluate performance using a risk-adjusting 

measure. Previous research (Bhargava et al., 2012) on stock price performance provides 

several examples of measures to use, including the Treynor measure, Jensen’s alpha, 

and the Sharpe ratio. In my study, rather than using the above-mentioned techniques, 

the IPOs are benchmark-adjusted on an aggregate and perhaps more blunt level. The 

firms included in the AT Index are all subject to the same exchange requirements and 

regulations, they reach out to the same investor base and are all of limited size, so using 

it to approximate “normal” returns is after all motivated. In hindsight however, while 

a matching-firm technique may not remove all heterogeneity, it might have increased 

the power of the tests through a higher reliability of the definition of economic 

equivalency, and hence mitigated the Joint Hypothesis concern. 

5.2 Practical Implications 
While the full sample does not appear to differ significantly from the market index, the 

findings suggest some IPO characteristics can influence the stocks’ aftermarket 

performance. The regression results on 15 months Buy-and-Hold returns show for 

instance that an investor would be wise to invest in IPOs on the first day of trading in 

healthcare IPOs and when IPO volume is high to earn high returns in the following 

year. At this point however, it is necessary to dissect the explanatory variables, and 

consider whether investors and issuers can in fact act on the information the variables 

contain. As became painfully clear in the dotcom frenzy at the turn of the millennia, or 

in any hot period (or bubble) for that matter, it is not observable beforehand when the 

period will start and when it will face its demise. The possibilities for an investor to 

take advantage of any excess returns depends on how long an event window is left open, 
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how soon it can accurately be identified as an event that will lead to returns above the 

market, and how soon its end is recognized. Hence, while Ibbotson and Jaffe (1975) 

argue that high IPO volume can be used as a timing indicator by issuers and investors 

to realize abnormal underpricing, its usability with respect to aftermarket holding 

periods raises questions. For instance, if the hot industry were to become cold, should 

an investor who invested during the hot industry period divest his shares, or is the 

aftermarket performance of IPOs with some trading history unaffected by the 

characteristics of new issues? And conversely, should issuers be deterred by poor 

aftermarket performance of stocks in the same industry, even though new issues 

experience high volume and abnormally high underpricing? As the healthcare industry 

in this sample is the most popular for each individual year, the study does not answer 

what happens when that industry turns cold, and these questions therefore require 

further exploration in future research. 

Although underpricing is the explanatory variable that most explicitly shows the 

market’s attitude towards the stock, an unambiguous significant relationship between 

sheer underpricing and performance should be regarded a surprise. Unlike the hot 

period and industry variables, underpricing is an easily observable and categorized 

metric, and the easiest variable to act upon as an investor. An often-mention limitation 

in inference of IPO performance studies is that the results hinge on the specific 

circumstances surrounding the sample. If high underpricing was systematically and 

over time found a significant predictor of poor aftermarket performance, this would be 

a stronger sign of market inefficiency than if the other variables (whose definition is 

less exact) were significant. From the multiple regression results it is also clear that 

larger firms outperform smaller firms, with size measured by market value, an effect 

that can stem from a number of sources. Some possible explanations are that although 

all firms are small, the somewhat larger firms may attract institutional investors to a 

higher degree, that larger firms are better equipped, financially and operationally, to 

handle a listing, and that spreads are higher for smaller firms, causing investors to 

avoid these stocks. Regardless of which, size is an easily observed variable, and the 

practical implication of market value for investors needs to be revisited for longer 

sample periods and in other geographical marketplaces where micro-cap IPOs are 

made. 

On an additional note of the practical implications of the findings, the returns in this 

paper do not take into account bid-ask spreads or market liquidity, which both have a 

negative impact on returns in a smaller market (Ibbotson and Jaffe, 1975). Although a 

Buy-and-Hold strategy is considered, a real investor may want change weights in the 

portfolio, engage in more active investment tactics, or simply sell stocks to free up funds 

for consumption, actions that all imply a realization of a costly bid-ask spread from 

selling. This spread is on average higher at Aktietorget than on the main exchange, 

causing the effect to be more pronounced for a micro-cap IPO sample. Furthermore, the 
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results assume an investor have unlimited funds to invest in an IPO whenever its 

stocks are first traded, or that she can borrow funds at zero interest rate. As money is 

rarely free, introducing interest costs will have a negative impact on the total return of 

the portfolio.  

5.3 Investor Rationality 
The adverse selection theory as laid out by Rock (1986) has not been possible to explore 

further in this paper due to lack of data on underwriters. But as Bradley et al. (2006) 

point out, penny stocks are often subject to lower listing and disclosure requirements, 

and since this applies to the studied sample on Aktietorget as well, it allows for a 

discussion on information asymmetry between issuers and investors. Entertaining the 

idea that very low offer prices and companies with an inherently risky business 

predominantly attract irrational investors, the high number of IPOs offered at very low 

prices, and the tendency of healthcare companies to offer shares in this market are 

worthy of some attention. Based on the argument that the healthcare industry 

experience difficulties in finding financing, the popularity of healthcare companies 

could be a result of information asymmetry between issuers and uninformed investors, 

where the latter are encouraged to invest based primarily on issuers’ lack of financial 

resources, rather than promising prospects.  

The lemons problem as described by Akerlof (1970) is a possible explanation why 

resources are scarce in the life science industry, where the success or failure of a new 

drug is not observable beforehand, but can have a detrimental effect on a company of 

the size studied in this sample. The fact that healthcare IPOs receive a lot of capital in 

this sample, however, is symbolic for the risk-willing and over-optimistic type of 

investors in micro-cap IPOs as discussed in the Theoretical Framework and by 

Aggarwal and Rivoli (1990). Given the attributes of young, one-drug, life science 

companies, they are more likely to attract investors in a venue with a more pronounced 

irrational investor base than on larger exchanges. Hence, regardless of aftermarket 

stock performance, the tendency for healthcare companies to list on Aktietorget may 

result from issuers’ perception of what type of investors are active in this market. Based 

on the same line of argument, and as discussed by Bradley et al. (2006), the high degree 

of low-set offer prices may be an attempt by issuers to play on the irrationality of retail 

investors active at Aktietorget, for whom the low prices may seem attractive. 
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6 Conclusion 
IPO research has a long history, and the contributions to academic literature on 

underpricing and IPO aftermarket stock performance are many. It is however common 

that researchers filter out a subset of micro-capitalized IPOs, with offer prices set so 

low that they are classified as penny stocks. While the focus on larger offerings captures 

the undertakings of institutional investors, and the findings therefore are of interest to 

a large investor group, it also effectively excludes entire marketplaces with its own type 

of investor base, listing requirements, and company characteristics. This paper 

responds to this lack of research by studying the 15 months aftermarket performance 

of 139 IPOs made on the Swedish marketplace Aktietorget over the period 2007-2015. 

The sample is of interest as the lower disclosure requirements that apply for firms going 

public on Aktietorget facilitates a higher degree of asymmetric information between 

issuers and underwriters on one side, and uniformed investors on the other, causing 

deviations from an efficient value to be higher than on a regulated exchange. The 

objective of this study is to see whether an event time portfolio of micro-cap IPOs 

produces a return that over time differs from the return on its benchmark index, and if 

any observable variables in the IPOs can be used to explain future stock price 

performance. Based on predictors employed in previous research, underpricing, hot 

period, and hot industry are among others included as explanatory variables in 

multiple linear regressions. Given the low offer prices set for all IPOs in the sample, 

together with previous findings of a price level effect, the impact of offer prices is given 

special attention in the analysis. 

This sample’s descriptive statistics show that the average IPO offer size measured in 

gross proceeds is very limited at less than 10 MSEK, but that the average offering is 

underpriced at 13.7%, which is of comparable magnitude to underpricing found in 

previous research. The return on the IPO portfolio is evaluated on a Buy-and-Hold 

basis, and benchmark-adjusted using an index consisting of all stocks traded at 

Aktietorget as a proxy for normal returns. While the IPO portfolio displays higher 

volatility than index, both curves follow the same trend over the event window. A 

Student’s t-test provides no evidence for significant abnormal mean returns, while a 

non-parametric Wilcoxon signed-rank test cannot rule out abnormal median returns, 

hence, there is no conclusive evidence for abnormality over the full sample. Return 

predictability of the explanatory variables on aftermarket performance is tested using 

multiple linear regression models, over 3-, 6-, 12-, and 15-month periods. Among other 

things, the results indicate that hot industry and hot period have a positive impact, and 

that underpricing and offer price have a negative impact, on 15-month holding period 

returns. The practical implications of the first two results are limited due to the 

difficulty for an investor to act on the information contained in the variables. While the 

second two variables are easier to identify at the time of the IPO, they suggest a 

strategy which involves shorting the stocks, which is arguably harder for stocks of 
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limited size traded in a marketplace with low liquidity. The results further show that 

the first recorded market value has a significantly positive effect on the return in the 

first year of trading, and further investigation of differences between small-cap and 

micro-cap IPOs is requested. Additional tests in this paper of an offer price effect does 

not support previous findings of a U-shaped relation between offer prices and 

aftermarket performance, or that very low-priced IPOs would outperform IPOs with 

higher offer prices. 

In conclusion, this paper documents that a micro-cap IPO portfolio does not either 

under- or overperform a comparable market index during the first 15 months of trading, 

that investor optimism at the time of offering has a positive effect on long-term price 

performance, and that differences in market value, even within this limited size range, 

affects aftermarket performance. As a test of market efficiency is a simultaneous test 

of the definition of “normal” returns used in the model, special care to benchmark 

construction should be taken when adopting the findings in this paper to other samples. 

Furthermore, as discussed in previous IPO research, time- and sample-specifics can 

have a major impact on the results, thus larger sample sizes, and other geographical 

areas provides important venues for future research on micro-capitalized IPOs. 
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7 Limitations of Research 
The data used in this study suffers from the same data issues as most of the previous 

research on IPO underpricing and performance, namely that results are highly 

dependent on the time period and specific sample studied. Hot industries and periods 

are proven significant and related to higher underpricing, but a hot IT industry does 

not necessarily have the same characteristics as a hot healthcare or hot natural 

resource industry. Consequently, while a hot IPO market and a cold IPO market quite 

obviously vary in interpretation, differences within hot industries might be significant 

as well. Another data limitation is the studied time horizon of 15 months aftermarket 

returns. As some previous findings indicate that penny stocks outperform the market 

over the first year of trading, but underperform over longer periods, stock performance 

on three to five years could provide more illuminating results. Since a significant part 

of the IPOs in the sample were made in 2014-2015 however, choosing a longer horizon 

would limit the sample size. Lastly, data on the use of underwriters could produce 

interesting results regarding how underwriter prestige affects underpricing for micro-

cap firms. However, due to the small size of the firms in the sample, data on 

underwriters used in the IPO is scarce. 
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