
 

 

 

The pricing behavior 

of IPOs: Evidence 

from Germany 

 

Hannes Kiefer 

May 2020 

 

 

Master Thesis 

Cand. Merc. Finance & Investments 

Copenhagen Business School 

 

Supervisor: Jens Borges 

 

Number of pages:  76



I 

 
Abstract 

This thesis aims to shed light into one of the most puzzling phenomena, the 

systematically underpricing of initial public offerings (IPOs) and the associated 

substantial share price increase on the first trading day. In particular, the pricing 

behavior of 130 German IPOs between 2001 and 2019 is examined by empirically 

testing explanations from the asymmetric information theories. On average, I find that 

the IPOs are underpriced by 6.17%. It is shown that the popular theory of the Winner’s 

curse is not able to explain the observed underpricing. However, the findings point 

towards a significant reduction of asymmetric information and the associated IPO 

underpricing when having a pre-IPO lending relationship with a potential underwriting 

institution. In fact, my results indicate that such a relationship is able to reduce 

underpricing by more than 7%. These findings are robust to controlling for both 

company as well as offering characteristics. 
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1. Introduction 

One of the basic theories underlying most of the financial concepts and analysis 

represents the efficient market hypothesis (EMH). According to this theory, any 

security price always reflects all available information and investors are therefore not 

able to earn excess returns (Fama 1991). However, this seems not to hold in the 

market for initial public offerings where firms list their shares on a stock exchange for 

the first time and thus become public firms. Within the context of IPOs, an extraordinary 

price pattern occurs which is often referred to as underpricing. In particular, the pre-

IPO shareholders systematically choose offer prices which are too low and thus could 

have sold their shares at a higher price. This often results in a considerable price 

increase on the first day of trading. Hence, investors are able to earn abnormal returns 

whereas pre-issue shareholders seem to accept a significant wealth loss (Ljungqvist 

and Wilhelm 2005). 

Since the early 1970s, scholars have examined this irrational price pattern and thereby 

created a variety of explanations and theories. What most examinations have in 

common is that they confirm the existence of the phenomenon of IPO underpricing. 

Nonetheless, no dominant theory describing the occurrence of underpricing has 

emerged so far. On the contrary, it is well documented that the finding highly depends 

on the specific market and time period. As a result, considering the research in different 

markets and across different periods, evidence for each of the explanations have been 

presented which makes the decision what theories to include in the empirical 

examination rather difficult. 

Naturally, not all existent theories can be tested and hence, this thesis focuses on a 

particular group of explanations, namely asymmetric information models. The basis of 

this theory forms the assumption that not all participants during the IPO process have 

access to the same information and thus, some participants are better informed than 

others. As a result, most models within this group of explanations argue that IPOs are 

underpriced in order to either compensate a group for revealing information or for 
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participation in the market despite an informational disadvantage (Ritter and Welch 

2002). Therefore, the thesis will examine the following research question: 

“Are asymmetric information models able to explain the occurrence of IPO underpricing 

in the German market for the years 2001 until 2019? 

In order to conduct the analysis, 5 propositions have been created. Peculiarly, the 

thesis will test one of the most popular asymmetric information models, namely the 

winner’s curse theory of Rock (1986). Furthermore, two potential factors which can 

help mitigating asymmetric information are tested empirically. Firstly, pre-IPO lending 

relationships and their influence on the degree of underpricing are investigated. 

Secondly, the thesis analyzes whether mandating reputable intermediaries can certify 

for the quality of the issue and therefore lowers asymmetric information and the 

accompanied underpricing. Within this context, the German environment represents 

the perfect setting to assess these theories since firms are associated to rely 

substantially on bank financing. Hence, the examination of pre-IPO banking 

relationships and the role of financial institutions is highly relevant for German IPO 

candidates. Lastly, the financial crisis of 2007/2008, which changed the banking 

landscape significantly, will be examined. Specifically, it is assessed whether the 

financial crisis significantly affected the degree of underpricing. 

The remainder of this thesis is organized as follows. Section 2 provides a theoretical 

introduction into initial public offerings and thereby explains the process and which 

players are involved. Further, reasons to go public are elaborated and the 

phenomenon of IPO underpricing is briefly introduced. Section 3 analyzes previous 

literature and describes the alternative theories which aim to explain the occurrence of 

underpricing. Section 4 thoroughly establishes the hypotheses tested and discusses 

topic delimitations. Additionally, it shows a description of the data and characterizes 

the used variables. Section 5 reports and interprets the empirical results and will 

discuss econometric issues which might be present in the implemented regression 

examination. Lastly, section 6 presents the concluding statement and will provide an 

outlook for future research.       
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2. Theoretical Considerations 

This section premises to provide an overview about initial public offerings including the 

players involved, the process, introduction methods as well as reasons to go public. 

Furthermore, the phenomenon of underpricing will be introduced theoretically.  

2.1 Initial Public Offerings 

The decision to become a public firm is among the most important choices of a firm 

and the process has become more and more complex in the last decades. The IPO 

represents the first-time equity offering where the firm typically issues both existing as 

well as new shares to a wide range of investors (Brealey et al. 2020).   

2.1.1 The players 

An IPO typically involves three main players, namely the issuing company, investors 

and underwriters.  

Issuer 

The issuer is the organization performing the public offering. The firm is responsible 

for various pre-issue decisions including the choice of market and determination of the 

underwriter or underwriting syndicate. Furthermore, it prepares the obligatory filings in 

collaboration with auditors and legal as well as financial advisors (Brealey et al. 2020). 

At a first glance, the issuer’s primary objective is to maximize the proceeds from the 

equity offering while preventing the IPO from failing due to a lack of demand. 

Nevertheless, the issuing firm also needs to take the investors’ satisfaction into 

account. Only satisfied investors will subscribe future security offerings through so-

called seasoned equity offerings (SEO) (Jegadeesh et al. 1993) 

Investor 

Basically, investors in an IPO can be divided into two groups, institutional and retail 

investors. While latter are relatively small, private investors trading on their own 

account, institutional investors often collect considerable amounts of money in order 

to realize large investments. Examples of institutional investors include pension funds, 
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insurance or banking organizations, mutual funds or hedge funds. Both investor types 

share the common goal of maximizing investment returns. Hence, they need to avoid 

overpriced issues whereas both investor types want to subscribe large allocations of 

underpriced IPOs (Brealey et al. 2020). 

Underwriter 

The underwriters are investment banks or large commercial banks hired by the issuer 

in order to execute the IPO. Their primary purpose is to ensure that the issuing firm is 

obtaining the required equity capital. They do so by buying the shares directly from the 

issuer if no one else subscribes the shares. In addition, underwriters play a main role 

in determining the offer price or price range and advertising the offer to both 

institutional as well as retail investors. Further services include financial advisory 

throughout the process, analyst coverage following the offering and various 

administrative tasks like the preparation of obligatory documentation (Ferran and Ho 

2014). Underwriters earn a spread for their services by purchasing the shares at a 

discount from the issuer. While underwriters earn spreads of 7% for IPO’s in the United 

States (U.S.), most European IPO’s only result in spreads of approximately 4% 

(Abrahamson et al. 2011). 

2.1.2 The IPO process 

According to Jenkinson and Ljungqvist (2001), the IPO process can generally be 

divided into five stages.  

At the beginning of the process, the potential IPO candidate needs to make the 

decision in which market it wants to go public. In this context, it is important to note 

that it does not necessarily have to be the firm’s home country. While it was natural to 

go public at the domestic stock exchange in the past, nowadays firms have the 

opportunity to choose foreign markets for reasons like lax listing prerequisites or higher 

liquidity. 

In the second step, the security prospectus is developed which prior to that involves 

finding one or several banks who are willing to act as managers and underwriters. 

Within this phase, the candidate and its investment banks are determining the value of 

the company and with that the issue price or price range. At the end of this phase, an 
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initial prospectus is published for which the mandated banks perform some pre-

marketing. 

In the following stage, the offering is advertised to potential investors. Such marketing 

efforts include road shows where company executives travel across the world in order 

to promote the issue, press briefings or the mandated investment banks contacting 

their clients. The marketing phase produces further information about potential 

investors’ interest in the offering and hence supports the determination of the final offer 

price. 

The final stage before completing the IPO is mainly about pricing the issue and 

allocating the shares. Depending on the introduction method, there are two alternative 

ways of concluding this stage. When utilizing the fixed price method and the issue is 

oversubscribed, shares are either allocated pro rata until demand equals supply or 

through a lottery. In case the issue is undersubscribed, all bids are met with the 

investment banks taking over all remaining shares. When using the bookbuilding 

method, investors’ demand is analyzed in order to determine the final price. In contrast 

to the fixed price offering, investment banks and the issuer have outright discretion 

over who is assigned shares.  

After completing the IPO, the role of the investment bank typically involves stabilizing 

the share price in the after-market. In this context, the bank can either sell additional 

shares if there is notable excess demand for the stock or buy shares in order to keep 

the price above the issue price. This is often referred to as an over-allotment or 

Greenshoe option for the investment banks (Jenkinson and Ljungqvist 2001). 

2.1.3 Introduction methods  

As mentioned before, there are two main mechanisms on how to set the offer price for 

an IPO, namely the fixed price method and the bookbuilding method. While the fixed 

price mechanism has been the predominant method historically, bookbuilding has 

become more and more popular in the last decades. 

Fixed price 

When the selling price is determined with the fixed price method, the final offer price is 

set by the issuing firm and its underwriters at the beginning of the selling period. In this 
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case, the offer price does not formally take the investors’ interest into consideration. 

During the sales period, which commonly ranges from a few weeks up to two months, 

investors simply submit subscription decisions at the fixed price. Hence, the issuer and 

underwriter face the challenge of balancing the ambition to maximize IPO proceeds 

and on the other hand, decreasing the likelihood of not selling the issue. Therefore, 

the major disadvantage of this method is its inflexibility in terms of not being able to 

react to changing market conditions. As a consequence, an efficient market price might 

not be achieved. On the other hand, certainty about the IPO proceeds represents the 

advantage of using a fixed price introduction method (Benveniste and Busaba 1997). 

Bookbuilding 

In contrast to the fixed price method, underwriters and the firm advertise the offering 

during road shows before determining a final price. Instead of setting a fixed price, the 

underwriter and issuer set a price range. Throughout the road shows, investors can 

submit non-binding offers and thus, the investors demand is incorporated in the final 

price decision. After gathering information about investors’ bids, the final offer price is 

determined. As such, the informational advantage about investors’ interest and the 

associated flexibility in pricing and some discretion over the final offer size represents 

the greatest benefit of choosing the bookbuilding mechanism. The disadvantage of this 

method is its higher complexity and it is also more costly due to the need for extensive 

advertising during road shows (Benveniste and Busaba 1997).  

2.1.4 Reasons to go public  

The main reason why firms decide to go public is the raising of new equity capital from 

domestic as well as international investors. Being listed not only provides the company 

with new equity capital at the time of the IPO but also enables it to raise further equity 

capital in the future. Additionally, an IPO allows current shareholders to convert parts 

of their invested capital into cash, representing an exit strategy for those investors 

(Ritter and Welch 2002).  

A further advantage might be the beneficial impact on bank lending terms. As Pagano 

et al. (1998) point out, firms experience significantly lower cost for bank credit due to 

the fact that banks lose their informational advantage after the company went public. 
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Last but not least, an IPO substantially increases public recognition of the newly listed 

firm. With regularly financial reporting events and financial analysts following the firm, 

the enhanced publicity can attract further investors as well as new employees (Kesten 

2018) 

Nevertheless, there are also a number of costs associated with an IPO. In general, 

these costs can be divided into direct and indirect expenses. Former primarily include 

legal, consulting and auditing expenses as well as underwriter commissions. On the 

other hand, administrative efforts can be considered as an indirect cost of going public. 

In addition, so-called underpricing represents a significant indirect cost (Ritter 1987). 

In particular, underpricing of an IPO can be described as systematically selling the 

shares below their true value. Therefore, it is often referred to as money left on the 

table since the issuing firm could have raised more capital (Ritter and Welch 2002).  

2.1.5 IPO Underpricing 

Since the early 1970s, researchers have started to investigate extraordinary price 

patterns in the context of public equity offerings. Particularly, the issued shares seem 

to be underpriced and hence sold with a final offer price which is too low. Consequently, 

share prices of new issues frequently increase significantly on the first trading day. 

This implies that both pre-IPO owners as well as decision-makers accept a substantial 

loss of wealth which seems irrational (Ljungqvist and Wilhelm 2005). 

There are two alternative ways of computing the phenomenon of IPO underpricing. On 

the one hand, it can be measured as the percentage difference between the final offer 

price and the closing price on the first trading day. This so-called initial return is 

regularly adjusted for the market return in order to correct for market movements which 

might have affected the initial return. On the other hand, underpricing can also be 

measured in dollar terms and hence, money left on the table. In this case, underpricing 

equals the difference between the first day closing price and final offer price, multiplied 

by the number of stocks issued in the offering (Ljungqvist 2008).  

The underpricing of public equity offerings is not bound to a single country or market. 

Empirical investigations show that it occurs in almost every major economic region like 

the U.S., Europe as well as Asia. Logue (1973) and Ibbotson (1975) were among the 
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first researchers who provided empirical evidence for a substantial share price 

increase on the first trading day and that the significant escalation results from 

underpricing. More recent studies of the U.S. market show that the degree of 

underpricing is changing over time. According to Loughran and Ritter (2004), the initial 

first-day return changed from approximately 7% in the 1980-1989 period to 12% in the 

years after the internet bubble. Peculiarly, the average first day return reached the 

climax of 65% during the bubble. Latest studies of Bajo and Carlo (2017) or Boulton et 

al. (2011) report even higher average initial returns of 27% for the years 1995-2013 

and approximately 34% from 1998 until 2008, respectively. 

While the majority of studies have been conducted for U.S. IPOs, there is also 

evidence for IPO underpricing in most European markets and some Asian countries. 

Intriguingly, it seems to be more severe in less developed countries, especially in Asia. 

For instance, Chan et al. (2004) show empirical evidence for initial returns of 178% 

during the 1993-1998 span. Further proof has been presented by Wang (2005), 

unveiling an IPO underpricing of more than 270%. Nevertheless, such large levels of 

underpricing are only achieved when considering A-shares which can only be bought 

by Chinese citizens. On the contrary, underpricing for B-shares which are only 

available for foreign investors in Mainland China is moderately low with approximately 

12%. The reason for this large discrepancy is twofold. Firstly, the institutional setup in 

China causes IPO firms to be considerably undervalued compared to non-IPO 

candidates. Secondly, there is less trading on B-share IPOs since foreign investors 

have a large selection of investment opportunities outside of China and thus do not 

depend on trading B-share IPO firms (Chan et al. 2004). 

European stock markets show less severe levels of underpricing. For example, during 

1992 and 1999 Ljungqvist et al. (2003) report an average underpricing of 

approximately 19% for Europe with a substantial difference between two of Europe’s 

major economies, France and Germany. While former country posts a relatively low 

average initial return of 14%, underpricing in Germany exceeds 45% in the same 

period. In a similar vein, Löffler et al. (2005) or Boulton et al. (2011) report initial returns 

of 43% for German IPO’s issued between 1998 and 2001 and approximately 37% 

during 1998 and 2008, respectively. Again, the institutional setup including different 

laws and regulations might partly explain cross-country variations (Ljungqvist 2008).  
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2.2 Listing requirements at Frankfurt Stock exchange 

At Frankfurt Stock Exchange, listing requirements depend on the specific market 

choice. On the one hand, potential IPO candidates can choose the regulated market 

where various legal as well as follow-up requirements have to be met. After selecting 

the regulated market, firms can further choose between the General Standard and the 

Prime Standard which requires even higher transparency. On the other hand, 

candidates can select the Open market where only minimum formal requirements are 

needed (Deutsche Börse AG 2020a). For reasons of simplicity, this thesis will only 

introduce requirements for the regulated market. These prerequisites include formal 

as well as share specific criteria. 

As part of the formal listing requirements, candidates which want to be accepted for 

trading on a German organized market need to issue a security prospectus. Among 

other things, this prospectus contains general information about the offering and the 

company, risk factors as well as annual financial reports for the last three financial 

years prior to the offering. Additionally, there are several share specific criterions with 

a free float percentage of at least 25% being the main requirement. In particular, a free 

float of 25% means that a quarter of all shares of a company must be publicly tradeable 

and not in the possession of major shareholders or other long-term investors. Further 

requirements include a minimum market capitalization of free float of at least €1.25 

million, a minimum par value of €1 for each stock and the general criteria that the 

shares are owned by at least 100 different shareholders (Deutsche Börse AG 2020b). 

Besides the explained main requirements there are several other listing regulations 

like application deadlines and certain exemptions which will not be explained in further 

detail. Moreover, firms which do not meet all of the above-mentioned criterions may 

apply for an IPO in the Open market at Frankfurt Stock Exchange . 
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3. Literature Review 

Empirical evidence for the appearance of IPO underpricing is documented for almost 

every country and market. While the presence of IPO underpricing is indisputable and 

it is further largely recognized that the degree of underpricing fluctuates over time, 

there is still an ongoing debate on what causes newly listed companies to have 

abnormally high initial returns. In general, theories trying to explain the phenomenon 

can be classified into four broad categories. These include asymmetric information 

models, ownership and control considerations, institutional factors as well as 

behavioral explanations (Ljungqvist 2008).  

3.1 Asymmetric information theories 

First, and among the most investigated explanations are theoretical models based on 

asymmetric information. In simple terms, these theories assume that some of the 

parties involved in the IPO process are better informed than others (Ritter and Welch 

2002). The asymmetrically distribution of information can occur in various ways. For 

example, the underwriting banks might have the best information about the current 

market environment and hence are better informed than the issuer in this regard. There 

can also be a discrepancy between investor groups with some particular groups of 

investors who possess superior information about the true value of the issuer. Lastly, 

the issuers themselves should be best informed about  the true value, the risk of future 

cash flows and the earnings and dividend prospects of the firm (Ljungqvist 2008). 

3.1.1 The winner’s curse 

Among the most popular asymmetric information models is the winner’s curse 

hypothesis. According to this theory, a small group of investors possess superior 

information about the true value of the offered shares compared to other investors, 

underwriters as well as the issuer (Rock 1986). Naturally, the small group of informed 

investors only submit offers for IPOs which are advantageously priced. On the other 

hand, uninformed investors do not realize which offerings are fairly priced and thus bid 

haphazardly. Accordingly, there will be excess demand for attractive IPOs since both 
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types of investors will bid, whereas for overpriced issues only the uninformed investors 

will submit offers. The winner’s curse arises since uninformed investors get allocated 

all the shares in low-quality offerings but only receive a fraction in attractive issues. As 

a result, uninformed investors earn negative expected returns when, on average, the 

IPOs are fairly priced. When facing negative expected returns, these investors would 

be reluctant to submit offers. Since informed investors only represent a small group 

and thus insufficient demand in order to subscribe all offered shares, the participation 

of the uninformed group is required. Consequently, IPOs are underpriced in order for 

the uninformed to no longer earn negative average returns which then encourages 

them to participate (Rock 1986).  

Besides the theoretical foundation of the model by Rock, it has also been tested 

empirically by a number of authors as well as with alternative testing methods. Among 

the first who examined this theory were Koh and Walter (1989). By exploiting data from 

Singapore Stock Exchange, the authors show that uninformed investors are not able 

to generate abnormal returns and thus supporting Rock’s hypothesis. In fact, when 

taking the respective allocation into consideration, the return declines substantially 

from 27% to just 1%. Additionally, their results indicate that issuers set the offer price 

just above a price estimation at which the entire offering could be subscribed by the 

uninformed group (Koh and Walter 1989). In a similar vein, Keloharju (1993) reports 

that in Finland uninformed investors get relatively large allocations for IPOs with 

negative first day returns and small allocations for those with positive initial returns, 

hence providing further evidence for the winner’s curse hypothesis. Intriguingly, 

research from Israel indicates that small investors not even reach the break-even point 

with average allocation-adjusted initial returns of -1.2% (Amihud et al. 2003). 

Nonetheless, what makes the empirical testing of the winner’s curse problematic is the 

differentiation between informed and uninformed investors. While several papers have 

assumed institutional investors as informed and retail investors as uninformed, it 

remains unclear whether the respective distinction allows for precise empirical 

examination (Ljungqvist 2008). 

Within this context, it can be further tested whether underpricing still occurs even if the 

information is equally distributed between all investors. Hence, with homogeneously 

distributed information the winner’s curse should evaporate. Michaely and Shaw 
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(1994) examine this hypothesis in two IPO markets where the extent of information 

homogeneity differs significantly. On the one hand, the authors gather a sample of 

“ordinary” offerings and on the other hand, a sample of master limited partnerships 

(MLPs) IPOs. They argue that institutional investors mainly refrain from latter issues 

for several tax reasons. Consequently, information heterogeneity should be close to 

zero in MLP IPOs. In fact, the researchers report an average underpricing of 8.5% for 

ordinary IPOs whereas the initial return for MLP offerings is slightly negative but 

insignificantly different from zero and thus providing further support for the winner’s 

curse explanation (Michaely and Shaw 1994).  

Lastly, Beatty and Ritter (1986) propose an indirect test of the winner’s curse theory. 

In particular, the authors propose that the higher the ex-ante uncertainty with regard to 

the value of the issuer is the more distinct is the winner’s curse and the associated IPO 

underpricing. Empirically, they use two proxies for the ex-ante valuation uncertainty, 

namely the number of uses of proceeds disclosed in the prospectus and the inverse of 

proceeds. For former proxy, the uncertainty is proposed to increase with the number 

of listed uses and for latter measure, smaller proceeds are associated with more 

speculative IPOs and therefore higher valuation uncertainty. In fact, they document 

positive coefficients for both proxies implying that higher ex-ante valuation uncertainty 

leads to an increase in average initial returns. Thus, providing indirect support for the 

winner’s curse hypothesis (Beatty and Ritter 1986). 

3.1.2 Underwriter reputation 

Asymmetric information among the involved parties plays a major role in most finance 

disciplines. This being the case, the question arises how this asymmetry can at least 

be mitigated. One way to reduce the information asymmetry could be to engage 

reputable underwriters or prestigious auditors. In theory, hiring reputable 

intermediaries represents a certification for the quality of the offering. Maintaining a 

high reputation may prevent these intermediaries from underwriting low-quality IPOs. 

Therefore, the company’s choice of underwriter should provide investors with 

information about the quality of the issue and thus reduce information asymmetry 

(Ljungqvist 2008).  
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Empirically, the evidence is mixed which might be associated with the fact that no clear 

proxy for the reputation of an intermediary exists. For example, Johnson and Miller 

(1988) develop a measure for underwriter reputation classified into four tiers. The four 

ranks are “Bulge Bracket” including the most reputable underwriters, “Major Bracket”, 

“Sub-Major Bracket” and lastly all other underwriters which are the least reputable. In 

their empirical analysis, they report that the least prestigious underwriters underprice 

the offerings significantly more than the “Bulge Bracket” group. In particular, the 

average initial return is approximately 6.5% for prestigious underwriters and increases 

to more than 14% for non-reputable underwriters. Nevertheless, when adjusting for 

risk the authors show that the reputation of an underwriter alone has no explanatory 

power. They argue that the lower underpricing by prestigious banks is attributable to 

the fact that these banks tend to underwrite offerings which are less risky (Johnson 

and Miller 1988).  

In a similar vein, Carter and Manaster (1990) apply a ten tier prestigiousness ranking 

which is based on tombstone announcements in the financial press and the exact 

position of each underwriting bank in the respective announcement. Again, their 

empirical results indicate a significant negative relationship between underwriter 

reputation and initial returns. Since reputable banks typically underwrite less risky 

issues, they propose that investors have less incentive to collect information for such 

offerings and thus, there are less informed investors which in turn leads to lower 

underpricing (Carter and Manaster 1990). 

Another measure for underwriter reputation was developed by Megginson and Weiss 

(1991) who use the relative market share of each underwriting bank as a measure of 

underwriter quality. While they also report lower initial returns for prestigious 

underwriters, they link the selection of reputable banks to Venture Capital (VC) backed 

firms. Specifically, they argue that VC backed issuers attract higher quality 

intermediaries (Megginson and Weiss 1991).  

In their extensive study, Carter et al. (1998) apply all three methods of determining 

underwriter reputation and come to the conclusion that the approach of Carter and 

Manaster (1990) offers the best proxy for the prestigiousness of underwriting banks. 

Even though it is most difficult to obtain, the measure is the only one remaining 
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statistically significant when simultaneously applying all three measures (Carter et al. 

1998).  

On the contrary to studies from the 1970s and 1980s, Beatty and Welch (1996) 

document a positive relationship between reputation and underpricing for data from 

the 1990s. However, Habib and Ljungqvist (2001) argue that the flipped sign might be 

due to an endogenous bias. Particularly, it seems like IPO candidates who capitalize 

the most on smaller underpricing are selecting the most reputable underwriting banks. 

Therefore, the choice of underwriters is not exogenous but rather depends on specific 

offering and company characteristics. For example, firms that are difficult to evaluate 

expect higher underpricing and thus can benefit from a higher reputation of a top-tier 

bank. Conversely, issuers whose valuation is readily available expect lower initial 

returns and in turn do not benefit significantly from hiring reputable underwriters. After 

adjusting for this bias, the authors provide evidence that the sign flips back and hence 

restoring the negative relationship between underwriter reputation and initial returns 

for data of the 1990s (Habib and Ljungqvist 2001). 

3.1.3 Information revelation theories 

Similar to Rock’s winner’s curse hypothesis, information revelation theories assume 

that some investors are better informed than the rest of the investors as well as the 

issuer and underwriting banks. Nevertheless, the bookbuilding mechanism, which is 

often used to price the issue, might be an applicable tool in order to encourage 

informed investors to reveal their information. Since those investors have no incentive 

to reveal their superior information and thus risking to pay a higher offer price, the 

difficulty for the underwriting banks is to design a mechanism which induces them to 

truthfully expose their information.  

In that regard, Benveniste and Spindt (1989) develop such a model in which the 

underwriting banks gather indicative bids of investors. With discretion in allocating the 

shares to investors, at least to some extent, underwriters are able to penalize investors 

who submit conservative offers by allocating no shares at all or only a few stocks to 

those investors. On the contrary, investors who reveal positive information, by 

submitting bullish offers, are allocated inordinately large proportions of the offered 

stocks. Hence, the enticement to indicate bad information is diminished. Several 
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empirical implications arise from their theoretical model. First and foremost, 

underpricing functions as the investors’ compensation for exposing their favorable 

information, thus making information revelation rewarding. The exact degree of 

underpricing is directly connected to the benefit which the investor would have enjoyed 

when not revealing the positive information. Secondly, in a repeated interaction 

between investors and the underwriting banks, institutional investors face the threat of 

being excluded from the ongoing IPO and possibly all future offerings when revealing 

misleading information. Hence, they need to balance onetime gains and absent future 

profits (Benveniste and Spindt 1989). 

Arguably among the most prominent and extensive tests of the proposed framework 

are the studies of Cornelli and Goldreich (2001) and Jenkinson and Jones (2004). 

Former researchers have access to typically confidential data on bids and allocations 

of 39 cross-national equity offerings, excluding the U.S., which were managed by 

leading European underwriting banks. In their study, they generally assume that 

investors can submit three kinds of bids which are price-limited offers, strike bids and 

step bids. In short, limited bids define a maximum price which the investor is willing to 

meet, strike bids are not bounded to any particular price and lastly, when submitting a 

step bid, the investor offers a demand schedule in the form of a step function. In order 

to be consistent with the proposed framework by Benveniste and Spindt, investors who 

submit limited offers or step bids should obtain extraordinarily large allocations since 

these bids are hypothesized to contain more information. In fact, they report that step 

bids receive 26% and limited offers 19% larger allocations. Additionally, the frequency 

of interactions between investors and the underwriting bank is positively related to the 

amount of allocated shares which is further consistent with the Benveniste-Spindt 

model (Cornelli and Goldreich 2001). 

Jenkinson and Jones (2004) on the other hand, use a dataset of 27 European IPOs 

managed by a different European investment bank. In contrast to the previous results, 

they do not find support for the idea that more informative bids receive extraordinarily 

large allocations. However, it is important to note that the differences can result from 

the underwriter’s information extraction capabilities represented by both academic as 

well as practitioners’ rankings. One could argue that the higher the rank of an 

underwriter, and thus the larger the quantity and quality of the IPO deals is, the better 
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the bank is able to extract the information. Furthermore, the quality of the network to 

investors might be able to explain inconsistencies between the findings. Particularly, 

13% of the overall bids come from U.S. investors in the Cornelli-Goldreich sample 

whereas they equal only 1% in the Jenksinson-Jones dataset, indicating that the 

underwriting bank used by former research has a higher quality network to investors 

(Jenkinson and Jones 2004). A general critique of both examinations might be the 

relatively small size of both samples as well as the dependency of the results on the 

specific investment bank. Since each study only has access to the book of a particular 

underwriter, a generalization on other banks and markets outside of Europe might not 

be applicable (Ljungqvist 2008). 

While most empirical tests of the information revelation theory require specific and 

often difficult to obtain information on allocations and bids, Hanley (1993) was among 

the first who uses the final offer price revision during the offer period as a measure for 

the investors demand. Additionally, the revision in either direction tells something about 

the nature of the revealed information. Therefore, the basic idea is that a downwards 

revision of the final offer price means that unfavorable information has been disclosed 

whereas an upwards revision indicates that positive information has been revealed. 

Nonetheless, Hanley (1993) argues that an upwards price revision is conducted only 

partially which forms the basis for the so-called “Partial adjustment theory”. While the 

issuing firm, together with the underwriter, could have increased the offer price even 

higher, the author proposes that they use the remainder to compensate investors for 

truthfully revealing the favorable information. Consequently, enhanced underpricing 

would represent the compensation for investors. Exploiting a sample of more than a 

thousand IPOs between 1983-1987, she finds evidence for a significantly positive 

relationship between offer price revision and the extent of underpricing. Hence, 

supporting the idea that the final offer price only partially incorporates new favorable 

information (Hanley 1993). 

The partial adjustment theory assumes that the underwriting banks collect private 

information during the bookbuilding period which in turn lead to a revision in the final 

offer price. Nonetheless, Loughran and Ritter (2002) document that both private and 

public information can lead to revised offer prices. Hence, they argue that there should 

be absolutely no reason for compensating investors when the offer price revision was 



 17 

 

due to publicly available information. Consequently, they refer to theories out of the 

behavioral finance field to explain the phenomenon of IPO underpricing (Loughran and 

Ritter 2002). 

Edelen and Kadlec (2005) draw on this critique and argue that a data selection bias 

lead to the results of Hanley (1993). The bias results from the fact that only completed 

offerings can be considered whereas no final prices are available for cancelled issues. 

By using the selection correction attempt by Heckman, the authors report the vanishing 

of asymmetries. In contrast, they propose that the issuing firm is rationally weighing up 

the benefits of maximizing IPO proceeds and the danger of not completing the offering 

due to the offer price being set too high. Further, they relate the probability of 

completing the IPO to the valuation of comparable companies. Within this context, the 

authors document a positive relation between underpricing and the valuation of 

comparable companies. Particularly, issuers will price the offering less aggressive in 

times of high valuations for comparable firms since they do not want to risk withdrawal 

when they actually can gain a lot from the IPO. On the other hand, issuers have little 

to lose from aggressively pricing the IPO in times of low valuations for comparables 

and thus try to maximize proceeds even though the risk of failure is higher. The reason 

is that only a certain amount can be raised during that period anyway making the loss 

manageable (Edelen and Kadlec 2005).  

3.1.4 Principal-agent theory 

While the bookbuilding mechanism can help to induce better informed investors to 

reveal their information, it also causes agency problems between the issuer and the 

underwriting banks. For instance, investors who want to get large allocations in 

attractive IPOs might offer the underwriting bank side-payments. Furthermore, 

underwriters could allocate shares to executive managers of firms they wish to do 

business with in the future (Ljungqvist 2008). 

According to Baron (1982), underwriters usually have superior information about the 

current capital market environment and hence are better informed than the issuer. As 

a result, the issuing firm ideally delegates the determination of the offer price to the 

underwriters. In this context, underpricing then occurs since the IPO candidate cannot 

entirely control the distribution effort of the underwriters.  
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A perfect environment to test agency problems and the proposition of Baron’s model 

are IPOs of investment banks which market themselves. No agency problems can 

arise if the underwriting bank and the issuer are the same which implies that these 

offerings should not feature any underpricing, or the underpricing should at least be 

significantly smaller. By using a sample of 38 self-marketed IPOs, Muscarella and 

Vetsuypens (1989) provide empirical evidence against Baron’s theoretical prediction. 

In fact, they find initial returns of 7.12% for self-marketed offerings which is not 

significantly different from the results of former research where an underpricing of 7.6% 

is reported. Consequently, the findings indicate that information asymmetry between 

the issuer and its underwriters is not the main driver behind IPO underpricing 

(Muscarella and Vetsuypens 1989). 

Since the number of banks taking themselves public is limited, an alternative way to 

test informational asymmetries between the issuer and its underwriters could be to 

investigate IPOs in which the underwriter holds an equity stake in the issuing company 

prior to the offering. In theory, being a shareholder of the issuing company mitigates 

the enticement to underprice the offer substantially. According to the study of 

Ljungqvist and Wilhelm (2003), in the years 1999 and 2000 the mandated underwriter 

also was a shareholder in the issuing firm in almost 80% of the IPOs, hence providing 

an excellent opportunity to investigate the theory. Indeed, pre-IPO ownership of 

investment banks significantly reduces underpricing, thus supporting the principal 

agent hypothesis. Intriguingly, it does not matter whether the shareholding bank 

actually acted as an underwriter in the offering. The negative influence of the pre-IPO 

shareholding also occurs without the stockholding bank operating as an underwriter 

(Ljungqvist and Wilhelm 2003). 

An alternative approach is used by Ljungqvist (2003) who examines the influence of 

underwriter compensation contracts on underpricing. The basic idea is that information 

asymmetry can be mitigated by applying compensation contracts which increase 

linearly in the final offer price. Empirically, he reports that paying extraordinarily high 

commissions to the underwriting banks significantly reduces underpricing. Therefore, 

the findings provide evidence for the existence of informational asymmetries 

influencing initial returns but also that efficient compensation contract design can 

reduce these asymmetries (Ljungqvist 2003). 
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3.1.5 Signaling theories 

In contrast to Rock’s hypothesis, signaling models assume that issuers themselves 

have superior information about the true value of the firm and the specific risk of future 

cash flows. As a consequence, underpricing is used as a communication signal in 

order to reveal information about the high value of the firm. The basic idea is that only 

good firms can afford to underprice their offerings since they are able to regain the 

losses later on. Particularly, high-value companies can raise further capital on better 

terms in the following offerings (Allen and Faulhaber 1989). While low-quality firms 

might have the incentive to imitate the signaling behavior of high-quality firms, there is 

the probability of detection prior to the need for further financing after the IPO. As a 

result of the detection risk, low-value issuers will not imitate the signal since they might 

not regain the loss associated with the signal in future offerings (Ljungqvist 2008).  

One of the most cited empirical examinations of the signaling theory is the work of  

Jegadeesh et al. (1993). By exploiting a data set of almost 2,000 IPOs issued between 

1980 and 1986, the authors hypothesize that, in order to be consistent with signaling 

models, higher underpricing implies a higher probability of issuing seasoned equity, 

the SEOs will be larger and the price decline at the announcement of the SEO will be 

smaller. In line with the proposed hypotheses, the authors provide statistically 

significant evidence for a positive relationship between initial returns and the likelihood 

and average size of subsequent equity offerings. Furthermore, average announcement 

date returns are slightly positive for the highest IPO underpricing quintile whereas 

equal -2.65% for the lowest underpricing quintile. However, the economic significance 

of the results is relatively weak, resulting in a questionable explanatory power of the 

signaling model (Jegadeesh et al. 1993). 

In order to further test the signaling hypothesis, the question arises whether the 

decisions what signal to send and how much equity to raise in the following SEO are 

chosen independently. Therefore, a simultaneous equations model is used by 

Michaely and Shaw (1994) who propose that such decision cannot be made 

independently. Empirically, they show that higher initial returns are associated with a 

smaller likelihood of SEOs as well as lower future earnings, providing additional 

evidence against the signaling models (Michaely and Shaw 1994). 
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3.1.6 Firm-Bank relationship 

Rarely researched but closely related to this thesis, a few studies examine the impact 

of an established pre-IPO bank relationship on underpricing. The basic idea is that 

such a relationship reduces the ex-ante uncertainty of investors about the true value 

of the firm and thus, a decline in asymmetric information (Slovin and Young 1990). By 

using a sample of U.S. IPOs, Slovin and Young document that an existent banking 

relationship significantly lowers the average underpricing by 30%. Thus, they reveal 

evidence for the fact that the presence of banking relationships prior to the offering 

mitigate the ex-ante uncertainty of uninformed investors which in turn lowers expected 

underpricing (Slovin and Young 1990).  

Schenone (2004) argues that a bank with a lending relationship to the issuer has an 

information advantage which in turn should reduce or eliminate underpricing. There is 

no need for underpricing the IPO since the issuing firm does not need to compensate 

informed investors for exposing their private information nor do high-quality firms have 

to signal their value to the market. Consequently, when the asymmetric distribution of 

information is responsible for IPO underpricing, the phenomenon should vanish or at 

least be reduced with an established banking relationship to a potential underwriter. 

Empirically testing the hypothesis, Schenone (2004) reveals that companies without 

an established banking relationship prior to the IPO have approximately 17% higher 

underpricing than firms with a pre-IPO relationship. Hence, she shows that such a 

connection can substantially reduce asymmetric information. In addition, the author 

also tests the proposition that the nature of the banking relationship matters. In theory, 

the reduction of asymmetric information and, by implication, underpricing should be 

more considerable when having a loan relationship than a simple underwriting 

relationship. The reason for this difference is that the bank lends its own funds in a 

lending relationship and thus has a higher incentive for continuous monitoring which in 

turn generates more information. In fact, she finds statistically as well as economically 

significant evidence that issuers with a pre-IPO lending relationship face lower initial 

returns than firms with a pre-IPO underwriting relationship. Particularly, underpricing 

is approximately 20% lower when having a loan facility (Schenone 2004). 
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Further evidence outside of the U.S. has been presented by Hao et al. (2014) who 

check the hypothesis in the Chinese IPO market. By utilizing a sample of 902 Chinese 

IPOs in the period ranging from 2004 to 2011, the authors identify a significant 

reduction of underpricing for firms with a pre-IPO lending relationship (Hao et al. 2014).  

3.2 Ownership & control 

Two opposing strands of literature have proposed theories on how pre-IPO ownership 

influences underpricing. On the one hand, one might argue that managers use 

underpricing as a tool to avoid monitoring of large external shareholders and thus 

retain control (Brennan and Franks 1997). On the contrary, underpricing might also be 

used to encourage extensive monitoring of such shareholders in order to reduce 

agency costs (Stoughton and Zechner 1998).  

3.2.1 Retaining control 

According to Brennan and Franks (1997), current managers of the issuer intend to 

retain control of the firm and to preserve personal interest when going public. They do 

so by underpricing the issue. Particularly, underpricing leads to an oversubscription of 

the offering. When the issue is oversubscribed, managers can strategically allocate 

shares in order to prevent large stockholdings of certain investors. The idea is that 

small shareholders have less incentive to and are less capable of monitoring current 

executives. Accompanied with less monitoring is a reduced share price due to lower 

efficiency which induces substantial costs for all pre-IPO stockholders. Nonetheless, 

Brennan and Franks argue that the majority of this costs are carried by pre-IPO 

shareholders who sell their stocks in the offering. Since selling investors tend to be 

non-managers, the larger part of the lost is not carried by directors. Empirically, the 

authors present evidence for their hypotheses showing that a 1% increase in 

underpricing decreases the size of large stockholdings by approximately 0.75% 

(Brennan and Franks 1997). 

Besides the reduced monitoring theory, there might also be alternative explanations 

on why managers aim for a higher dispersion of ownership. In contrast to Brennan and 

Franks, Zingales (1995) adds a further stage in his model. He argues that the overall 

goal of the current owners is to maximize the total revenue from selling the firm. 
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According to the model, a higher dispersion of ownership supports the negotiation of 

a higher valuation when selling control of the firm at some point following the offering. 

If the prediction of the model is correct, one should observe abnormally high numbers 

of control changes in post IPO years (Zingales 1995). Within this context, a study of 

Italian firms finds that a change of control is twice as likely for firms which went public 

than for privately owned companies. A similar study for the U.S. market does not find 

exceptionally high turnover numbers making the overall explanatory power of this 

explanation less clear (Pagano et al. 1998). 

Booth and Chua (1996) add a further reason for a higher ownership dispersion. 

According to them, issuers look for a high diversion since it increases the secondary-

market liquidity of the stock. The higher liquidity will then enable managers to sell their 

shares at a higher price. Hence, company executives face the trade-off between the 

loss due to underpricing and the gain of selling at a higher price (Booth and Chua 

1996).   

3.2.2 Reducing agency cost 

The second strand of literature in ownership and control considerations copes with the 

opposing concept that monitoring might actually be highly desirable. The idea is that 

the owners of the firm bear agency costs in terms of less proceeds from the issue and 

a lower valuation of the firm. In case the agency costs outweigh their private benefits, 

the owners have an incentive to strategically allocate a large stake to one investor who 

then is performing monitoring activities (Ljungqvist 2008). 

In this context, Stoughton and Zechner (1998) develop a two-stage model, closely 

related to the bookbuilding mechanism, predicting a positive relationship between 

strategically rationing the offering and initial returns. According to the model, a 

considerable block is offered to large external investors because only these investors 

are able to perform monitoring activities. Since the monitoring efforts of the large 

investor creates value for all shareholders, including small investors which do not 

contribute to the monitoring, a free-riding issue emerges. Hence, the encouragement 

for monitoring activities of the large shareholder must be a function of his share in the 

company. Furthermore, the large allocation might be not ideal for the investor implying 

that an additional incentive is needed in order to place the large stake. The authors 
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argue that underpricing the offering can be such an enticement. Eventually, the 

negative implications of underpricing for the pre-IPO owners are offset since strategic 

rationing, benefiting large external shareholders, increases the monitoring effort and 

thus results in a higher intrinsic valuation (Stoughton and Zechner 1998).   

Empirical investigations of this theory are rare. By exploiting a sample of U.S. offerings, 

Arugaslan et al. (2004) argue that both the retained control as well as the reduced 

agency cost explanations do not constitute the main driver behind the phenomenon of 

underpricing. Correspondingly, Field and Sheehan (2004) examine the influence of 

external block ownership on underpricing. Interestingly, they report that more than 80% 

of the issuers already have a shareholder owning a large stake prior to the IPO implying 

that most firms have no urgent need to acquire new blockholders. In addition, the initial 

return for firms which do not get new large investors is 11.6% whereas the return for 

issuers with new blockholders only equals 10.4% which would contradict the model of 

Stoughton and Zechner. However, the documented difference in underpricing is 

statistically insignificant resulting in the overall explanatory capability of the ownership 

models to be relatively weak (Field and Sheehan 2004). 

3.3 Institutional theories 

Institutional explanations of IPO underpricing argue differently and propose a 

relationship between the phenomenon and the institutional environment like the legal 

or taxation system. 

3.3.1 Tax-related explanations 

The tax argumentation relates IPO underpricing to the taxation system of a country. 

This theory argues that managers and owners of the issuing firm face the trade-off 

between taxation advantages of underpricing and the cost associated with abnormally 

high initial returns depending on the specific tax circumstances. Such taxation benefits 

arise due to the different tax rates of capital gains and ordinary employment 

compensation where capital gains are typically taxed at a lower rate than income 

(Ljungqvist 2008).  

Empirical investigations of the tax argument explaining the underpricing phenomenon 

are relatively rare. Taranto (2003) examines the situation in the U.S. and claims that 
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the way of taxing employee stock options induces the management of the issuer to 

underprice the offering. The taxation of such options comes in two ways. At first, the 

employee pays income tax on the discrepancy between fair market value and the strike 

price. Subsequently, when disposing the shares following the offering, capital gains 

tax is due. In the context of IPOs, the final offer price is often used as a measure for 

fair market value instead of the after-market trading price. As a result, employees and 

managers favor the lowest possible fair market value and, by implication, the offer price 

as well. His empirical results are consistent with the tax-related explanations showing 

a positive relationship between the use of stock options and underpricing. However, 

the author also admits that it is uncertain whether higher initial returns cause the usage 

of more stock options or the augmented use of such options create larger underpricing. 

Hence, the direction of the causality remains ambiguous (Taranto 2003).  

Lowry and Murphy (2007) investigate the connection between underpricing and 

executive stock options. In theory, the use of management stock options and 

abnormally high initial returns should be positively related. While not explicitly related 

to the taxation advantage argumentation, they provide evidence that no significant 

relationship between IPO underpricing and stock options exist (Lowry and Murphy 

2007). As a result, when stock options and initial returns are not connected, managers 

should not have incentives to underprice the issue for tax advantages, thus 

contradicting the tax-related theory. 

A further examination was conducted by Rydqvist (1997) who utilizes a change in the 

Swedish taxation system in order to test if tax advantages are an applicable 

explanation for the occurrence of underpricing. Peculiarly, initial returns were taxed as 

capital gains prior to 1990. Since these capital gains were taxed at a substantially lower 

rate than ordinary income, firms had an incentive to substitute normal employee 

compensation with underpriced stocks. After the revision of the tax regulations, initial 

returns were then treated as ordinary income and thus taxed at the higher rate. With 

regard to the change in regulation, Rydqvist compares the average underpricing in 

Swedish IPOs prior to 1990 and after the revision of the tax code. As a matter of fact, 

average underpricing dropped considerably from approximately 40% prior to 1990 to 

only 8% in the post 1990 period which is consistent with the taxation advantage 

hypothesis. Notwithstanding, he acknowledges the fact that the results might be largely 
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driven by the special Swedish tax regulation prior to 1990 and that the tax-related 

hypothesis can only partly explain underpricing. Consequently, tax explanations can 

rather be considered as second-order drivers of IPO underpricing (Rydqvist 1997). 

3.3.2 Legal liability 

Litigative tendencies in the U.S. have paved the way for a second institutional 

explanation, namely the legal liability hypothesis. Rather strict rules and regulations 

make the involved parties in U.S. IPOs vulnerable to legal prosecution. As a 

consequence, several authors conclude that underpricing the issue, and thus 

preventing a disappointing post-issuance performance of the firm’s stock price, acts 

as an insurance policy for both the issuer as well as the underwriting banks. This is 

especially important since lawsuits are not only costly but can also substantially 

damage the public image and reputation of the issuer and underwriters (Tinic 1988). 

According to Section 11 of the Securities Act of 1933, the maximum compensation for 

damages is capped at the offer price making underpricing even more advantageous. 

Furthermore, legal liabilities were increased significantly compared to previous 

legislation. In this regard, Tinic (1988) analyzes a sample of IPOs before and after the 

enactment of the law in 1933. If the legal liability hypothesis holds true, initial returns 

should be considerably higher in the post 1933 period. In fact, he reports a statistically 

and economically significant increase in initial returns from approximately 5% before 

the enactment to 11.06% after 1933. Therefore, his results provide strong evidence in 

favor of the legal liability theory (Tinic 1988).  

Nonetheless, what makes inferences of the Tinic sample problematic is the fact that 

an immense time period of more than 30 years lies in between his two samples. Since 

various researchers have documented that the phenomenon of underpricing varies 

greatly over time, it is questionable whether his results are in favor of the legal liability 

hypothesis or simply attributable to a different era. For this reason, Drake and 

Vetsuypens (1993) compare the average underpricing for 93 companies between the 

years 1969 and 1990 which were sued in the years following the offering with a sample 

of not-sued control IPOs matched on offer size, year and underwriter prestige. 

Thereby, the authors do not find significantly different underpricing for the charged 

IPOs. In addition, they investigate underpricing during 1972-1977 period and thus in 
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the six years after the end of Tinic’s post 1933 time period. Intriguingly, they show 

lower average initial returns than for the pre-enactment period of Tinic, providing a 

point against the legal insurance theory (Drake and Vetsuypens 1993). 

Lowry and Shu (2002) criticize the applied methodology in the previous study of Drake 

and Vetsuypens by arguing that their work ignored an endogeneity problem of the 

probability of a lawsuit. In simple terms, a simultaneity problem arises since 

underpricing increases with the risk of a lawsuit, but litigation risk decreases with 

underpricing. Hence, the ordinary least squares (OLS) regression results without 

controlling for the simultaneity problem will likely be biased. Accordingly, they find that 

ignoring the problem leads the results to be in contrast to the legal liability hypothesis 

meaning that companies which face a higher risk of being sued underprice their 

offerings less. However, when applying the simultaneous equations concept, the 

authors show a statistically significant positive relationship between litigation risk and 

the degree of underpricing (Lowry and Shu 2002). 

Nevertheless, the legal insurance hypothesis is rather U.S.-centric, whereas IPO 

underpricing occurs globally. Several studies in countries like Germany (Ljungqvist 

1997), the United Kingdom (U.K.) and Japan (Jenkinson 1990) as well as Finland 

(Keloharju 1993) find evidence for underpricing but conclude that litigation risk is not 

an economically significant factor in these countries. Consequently, while the legal 

liability theory might be a determining factor of underpricing in the U.S., it seems to be 

a neglectable driver for underpricing in global markets (Ljungqvist 2008). 

3.4 Behavioral explanations 

With the emergence of the Dotcom bubble and the associated substantial increase in 

underpricing, a great number of researchers questioned whether the above-mentioned 

theories can fully explain intensifying levels of underpricing. Previous theories trying to 

explain abnormally high initial returns all have the basic assumption of investor 

rationality in common. In contrast, the assumption of irrationality is at the heart of 

behavioral theories on IPO underpricing. This irrationality can occur in various ways 

either through irrational actions of the issuer when neglecting to pressure the 



 27 

 

underwriting banks to reduce underpricing or through irrational investor behavior by 

bidding up the stock price above justifiable valuation levels (Ljungqvist 2008). 

3.4.1 Investor sentiment 

The behavior of irrational investors and their influence on stock market developments 

is a widely researched field in behavioral finance. The IPO market might be the perfect 

setting for observing the behavior of such investors since IPO candidates are often 

immature organizations and only few information about the firm are publicly available 

(Ljungqvist 2008).  

Among the first who developed a theory on how issuing companies should cope with 

the existence of irrational sentiment investors are Ljungqvist et al. (2006). The basis of 

the model is the assumption that a number of investors are remarkably overoptimistic 

with regard to the future outlook of the firm. Naturally, the issuer aims to maximize the 

IPO proceeds and thus tries to take advantage of such overoptimistic beliefs. However, 

congesting the market with shares will cause the stock price to decline. While it would 

be beneficial, the issuer is not able to hold the shares in inventory as a result of 

regulatory constraints. Therefore, the issuing firm sells the shares to institutional 

investors who can restrict the availability of the stock by keeping them in inventory. 

Over time, these institutional investors will then gradually sell the IPO shares to the 

overoptimistic sentiment investors. Since the overoptimistic sentiment might suddenly 

change while institutional investors have not disposed all stock in inventory yet, they 

demand a fair compensation for the possibility of inventory losses. Consequently, the 

issue is underpriced which constitutes as such a compensation for institutional 

investors (Ljungqvist et al. 2006). 

Dorn (2009) aims to find empirical support for this hypothesis by utilizing German IPOs 

between August 1999 and May 2000 which are eligible for trading during the 

bookbuilding period. The author provides evidence that stocks of IPOs which were 

prominent in newspaper articles prior to the offering are bought by retail investors at 

abnormally high prices. In addition, the propensity of retail investors to buy at these 

high prices is positively correlated to high levels of underpricing in previous IPOs. He 

further documents that stocks are in fact passed on to retail investors over time, thus 

supporting the proposed theoretical model by Ljungqvist et al. (Dorn 2009). 
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In a similar vein, Cook et al. (2006) propose that the underwriting banks intentionally 

promote the offering to sentiment investors in order for them to participate. They use 

the naming of the issuing company in newspapers as a proxy for the underwriter’s 

promotional activities and demonstrate a positive and statistically significant influence 

of such noting on the firm valuation at the issue. Moreover, the authors document an 

increased likelihood of retail investors’ participation when implementing high 

promotional efforts. In connection with the higher participation of retail investors, the 

evidence further suggests a positive correlation between average initial returns and 

promotional activities which in turn confirms that institutional investors capitalize from 

these activities. Hence, their findings are also consistent with the proposed theoretical 

model (Cook et al. 2006). 

3.4.2 Informational cascades 

The so-called informational cascades theory of Welch (1992) is based on the idea that 

not all investors submit their bids simultaneously but rather make their investment 

choices sequentially. Therefore, later investors condition their bids on the relative 

success of the sale so far and thus take the earlier investors opinion about the offering 

into account whereas disregarding their own information. Slow initial sales prevent the 

later investors from subscribing the issue and on the other hand, high initial sales are 

considered as positive superior information from earlier investors and thus induces 

later investors to subscribe. As a result, earlier investors have extraordinary power 

about the probability of executing the IPO which they might exploit by requesting a 

higher underpricing for the IPO. Nonetheless, this influence of early investors is not 

only unfavorable for the issuing firm but can also help in decreasing the informational 

disadvantage of the issuer since the overall information aggregation of the investors is 

reduced (Welch 1992). 

Welch’s theoretical work has several empirical implications. The most important one 

regards the difference between local and national or international distribution of the 

issue. Peculiarly, national distributions are proposed to be less underpriced than locally 

distributed offerings. The reason is that a national distribution aggravates the 

communication among investors. This implication is related to the underwriter 

reputation explanation of underpricing introduced in part 3.1.2 of this thesis in terms of 
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the fact that higher reputation of the underwriting bank is typically related to its 

geographic reach (Welch 1992). However, when the bookbuilding mechanism is 

applied, the information regarding the bids of individual investors is usually kept secret 

which would eliminate the creation of informational cascades. In this case, investors 

are required to make their investment decisions based on their own opinion and 

valuation of the issuing firm. Since the use of bookbuilding for determining the final 

offer price is the dominant mechanism in almost every country, there is little further 

empirical testing of Welch’s informational cascades theory (Ljungqvist 2008). 

3.4.3 Prospect theory 

In contrast to the aforementioned behavioral explanations, the last theory does not 

emphasize the behavioral irrationality between investors but rather focuses on the 

mind and conduct of the issuer’s top management. Prospect theory has been 

introduced by Kahneman and Tversky (1979) who propose that each individual facing 

a decision under risk has a value function which depicts preferences over profits and 

losses relative to a reference point. They demonstrate that certain outcomes always 

outweigh uncertain results which leads to risk-averse behavior in the positive domain 

and risk-seeking behavior in the negative domain. Furthermore, losses always 

outweigh gains which leads the value function to be less steep for small profits than 

for small losses (Kahneman and Tversky 1979). 

Loughran and Ritter (2002) build on this theory and develop a model where the 

reference point is determined by the average of the indicative file price range. Since it 

is not unusual that the offer price is adjusted in either direction, the authors connect 

their prospect model to the aforementioned partial adjustment theory. Combining both 

theories, one would observe large underpricing if the final offer price is largely revised 

upwards from the reference point. As a consequence, the responsible managers will 

experience a wealth loss due to the large initial returns which imply that the shares 

could have been issued at a higher value, while also experiencing a wealth gain 

through the upwards revision of the offer price. Therefore, executives will be pleased 

with the work of the underwriting institutions when the wealth gain exceeds the wealth 

loss (Loughran and Ritter 2002). 
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Empirical tests of the prospect theory are relatively rare. Among the only researchers 

who examined this theory are Ljungqvist and Wilhelm (2005). They assess the theory 

by analyzing if the management of the issuer chose to switch the underwriting bank for 

post-IPO equity offers. Naturally, executives were pleased with the underwriter’s 

performance, at least to some extent, if they engage the same underwriter for the 

subsequent offering. On the other hand, they will more likely choose a different 

underwriter if the wealth loss exceeded the gain in the IPO. By using the relative size 

of the loss through high initial returns and their profit due to upwards price revision as 

proxies, the authors report that dissatisfied executives are indeed more likely to choose 

a different underwriter in subsequent offerings. Additionally, the explanatory power of 

the proxies is highest for firms where both the IPO as well as the follow-on offering 

were conducted by the same CEO. This fact seems plausible since they were directly 

affected by the wealth loss or gain at the IPO (Ljungqvist and Wilhelm 2005). 

Other studies have also examined the choice of underwriter for subsequent issues. 

Krigman et al. (2001) find contradicting results which indicate that dissatisfaction with 

the underwriter’s performance has little to do with choosing a different underwriter for 

SEOs. They argue that, as firms grow into mature organizations, they then switch to 

underwriters with a higher reputation. These more prestigious underwriting banks are 

further associated with leading analyst coverage (Krigman et al. 2001). Nonetheless, 

they were not explicitly testing the prospect theory behavioral explanation but rather 

focused their analysis solely on IPO underpricing. Furthermore, when including 

behavioral proxies into the analysis of Krigman et al. the finding of considerably lower 

initial returns does not hold (Ljungqvist and Wilhelm 2005). 

 

4. Methodology 

As demonstrated in the literature review, there is an extensive number of studies 

examining explanations for the occurrence of IPO underpricing globally. Within this 

section, this thesis will first provide a topic limitation and then introduce the hypotheses 

tested in the empirical analysis. Further, it will thoroughly describe the data including 
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the sample construction, descriptive statistics as well as a description of the variables 

used for regression analysis. Last but not least, theory with regard to the applied 

regression analysis is presented. In order to provide a better understanding of the 

variables used in the empirical examination, Appendix A.1 presents information for 

formal definitions and the source of these variables. 

4.1 Topic delimitation 

Due to the wide range of different theories and models aiming to explain IPO 

underpricing, a topic delimitation is essential. At the beginning, a geographic focus was 

necessary, and I chose the German IPO market for several reasons. First of all, it is 

my native country and therefore also the financial market I am most interested in and 

which I understand the best. Furthermore, most research regarding IPO underpricing 

is conducted for the U.S. market and only a relatively small number of studies has 

analyzed underpricing in Germany. However, being the largest economy in Europe, 

research in the German financial market is also of relevance worldwide. Lastly, while 

there are various small stock exchanges in Germany, I will only include data from the 

Frankfurt Stock Exchange which is the largest exchange in Germany and also among 

the most important ones in the world. 

The primary reason for my choice of theories is the availability of data. That is, for 

testing most of the asymmetric information theories, data is easily accessible and no 

confidential information is needed.  Furthermore, I think that asymmetric information 

models are interesting and plausible explanations for the occurrence of underpricing 

and one can also transfer findings to different markets since the asymmetric 

distribution of information is an issue in nearly every market in the world. In addition, 

by analyzing a theory about an established banking relationship prior to the offering, I 

will test a hypothesis which no other author has assessed in the German context. 

Thereby, my thesis contributes to the general underpricing literature and also extends 

a model which has not been researched largely to a different market.  

The relatively long period from 2001 until 2019 was chosen for the reason of increasing 

the number of available observations. As will be discussed later, a classification in 

different groups is necessary and therefore leads to each group having a relatively 
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small number of observations. Further, the main reason for starting at 2001 and not 

2000 for example, was due to the internet bubble in 1999/2000. Here, former research 

has documented extreme levels of underpricing. Hence, by excluding these years my 

overall findings will not be biased by such extreme observations. 

Lastly, this thesis will only empirically test theories with regard to the short-term 

performance meaning that only the first trading days after the completion of the IPO 

will be considered. Hence, I will not measure long-run returns of IPOs and thus will 

also not analyze the long-run performance of German IPOs.   

4.2 Hypothesis development 

After comprehensively analyzing various explanations on factors which might 

determine IPO underpricing and provide a topic limitation, this thesis will now introduce 

hypotheses which are tested empirically. Naturally, not all existent theories and ideas 

can be analyzed in this thesis. Hence, I will focus on hypotheses which I think are best 

able to explain the occurrence of high initial returns and for which the necessary data 

was accessible. In order to examine factors explaining abnormally pricing behavior of 

German IPOs, the first proposition is a general test of the pricing behavior for the 

selected data. 

Proposition 1: During the 2001-2019 period, German IPOs were adequately priced and 

hence, no significant underpricing will be found. 

The efficient market hypothesis (EMH) implies that the price of any security always 

reflects all available information. Hence, the IPOs cannot be mispriced if the EMH 

holds true (Fama 1991). However, the conducted literature review documented that 

significant underpricing was found in nearly every country in the world, including the 

German IPO market. In case the empirical analysis shows statistically significant 

mispricing, proposition 1 will be rejected. Due to the overwhelmingly evidence of 

underpricing in previous studies, I expect to find average initial returns statistically 

significant different from zero and thus a rejection of proposition 1.  

After testing whether my data shows evidence of significant underpricing in the 

German IPO market, it will be further examined which theories and models might be 

able to explain the occurrence of underpricing in Germany. Hence, various 
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explanations of the introduced asymmetric information models will be empirically 

tested for the German IPO market. For this reason, I have created 4 propositions in 

order to derive to what extent those hypotheses are able to explain the pricing of 

German IPOs between 2001 and 2019. Furthermore, a potential impact of the financial 

crisis of 2007/2008 on the degree of underpricing will be investigated. 

At the beginning, this thesis will test the impact of the ex-ante uncertainty about the 

true value of the issuing company on average initial returns which relates to one of the 

most prominent asymmetric information explanations, namely the Winner’s curse 

theory of Rock (1986). In short, Beatty and Ritter (1986) relate the intention on 

becoming informed to the purchase of a call option on the offering with a strike price 

equal to the final offer price. The price of the option is an increasing function of 

valuation uncertainty which implies that the higher the uncertainty is, the more 

investors want to be informed. Therefore, as the winner’s curse theory implies, a higher 

number of informed investors requires greater initial returns (Beatty and Ritter 1986). 

Proposition 2: The ex-ante uncertainty about the valuation of the issuer has no 

significant influence on average underpricing. 

If the empirical analysis shows a statistically significant relation between ex-ante 

uncertainty and underpricing, hypothesis 2 can be rejected. In case the hypothesis is 

rejected, the coefficient is expected to be negative since typical proxies for valuation 

uncertainty like the age or size of the issuer usually imply that older and larger 

companies are easier to evaluate. This would in turn lead to lower valuation uncertainty 

and thus lower initial returns. 

Further, this thesis will investigate if a pre-IPO banking relationship affects the 

mispricing of newly issued firms. In order to test this proposition, three alternative 

situations have to be considered. The first case to analyze is when the relationship 

institution has no underwriting abilities and thus cannot manage the IPO. Since the 

underwriters then have no superior information about the issuing firm which they can 

utilize to price the offering, asymmetric information as well as underpricing are 

expected to be high in this context. Secondly, when the relationship bank also acts as 

underwriter, then the bank has superior information and thus lower asymmetric 

information and initial returns are expected. In this instance, the market knows that the 
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bank possesses advantageous information, informed investors do not have to be 

compensated for revealing information (Information revelation theory) or for 

participation in the issue market (Winner’s curse). Additionally, high-quality firms do 

not need to use underpricing as a signal to the market (Signaling model). Therefore, 

asymmetric information theories would not be applicable in this case. Thirdly, in the 

context of a switch to another bank the information would still be exposed to the market 

which in turn would also lead to lower asymmetric information and initial returns 

(Schenone 2004).  

Table 1: The expected influence of an established pre-issue lending relationship on 

IPO underpricing 

This table shows the predicted effect of existent bank lending relationships on asymmetric information and hence, 
IPO underpricing. 

 The relationship 
institution has no 

underwriting abilities 

The relationship institution has IPO 
underwriting abilities 

 Issuer mandated 
relationship bank 

Issuer switched 
banks 

Underpricing High Low Low 

Asymmetric information High Low Low 

 

As summed up in Table 1, it is hypothesized that asymmetric information and with that 

underpricing is high if the relationship bank has no underwriting abilities. On the other 

hand, if the relationship institution can manage the IPO it does not matter whether this 

bank actually acted as underwriter or not, underpricing is expected to be lower 

(Schenone 2004). This leads to proposition 3.   

Proposition 3: An established pre-IPO relationship of the firm to an institution which 

can actually underwrite the offering will significantly lower initial returns . 

When hypothesis 3 holds, the empirical analysis will show statistically significant lower 

underpricing for firms that had a pre-IPO lending relationship to an institution with 

underwriting capabilities than for issuers which had a relationship to a bank which 

could not take the firm public. A further implication of the examination is that the 

difference for issuing firms that switched banks and for firms which went public with 

their relationship bank is expected to be statistically as well as economically 

insignificant. The reason for this is the assumption that the lending relationship to a 
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potential underwriter is the only determining factor to diminish both asymmetric 

information and underpricing. The distinction between issuers that switched banks and 

for firms which went public with their relationship institution has no considerable 

influence on reducing underpricing (Schenone 2004). 

This idea leads to the next proposition of my analysis. Schenone (2004) develops a 

simple framework which shows why the switch to another institution for the purpose of 

taking the firm public also reveals information to the market and thus lowers both 

asymmetric information and underpricing. The basic idea is that, assuming the 

relationship bank’s reputation is high enough, it will offer the low-quality firm to take it 

public at its true low value. On the other hand, an uninformed bank does not know the 

true value of the IPO candidate and might offer the firm a higher valuation. Since the 

uninformed underwriter might lose reputation when marketing the candidate for more 

than the true value, it will offer all approaching firms the same low valuation. As a 

consequence, high quality firms have an incentive to stay with their relationship 

underwriter and the market automatically considers all candidates which switch the 

bank as low quality firms (Schenone 2004).  

Proposition 4: Issuers which switched the underwriting bank will be lower valued than 

firms which went public with their relationship bank. 

Hypothesis 4 can be rejected if the empirical examination does not show a statistically 

significant lower valuation for firms which were not taken public by its relationship bank 

but rather switched to different underwriting institutions for the purpose of the IPO. 

Since the previous hypothesis assumes that the relationship bank takes its reputational 

capital into account when evaluating potential IPO candidates, I will also test if the 

reputation of an underwriter has a significant influence on IPO underpricing. Here, the 

literature review emphasized that the empirical evidence for this hypothesis is mixed.  

Proposition 5: The reputation of the underwriting banks has a significant influence on 

average initial returns. 

If proposition 5 holds, I will find evidence for a relationship between the reputation of 

the underwriting institutions and the degree of underpricing. Since reputable 
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underwriters can help to mitigate asymmetric information, I expect a negative 

coefficient and thus, hiring reputable underwriting banks leads to lower initial returns. 

Lastly, since my sample includes a relatively long time span of 19 years, the interesting 

question arises whether the financial crisis of 2007/2008 impacted the IPO 

underpricing in Germany in some way. It is well documented that the crisis impacted 

the performance of worldwide financial markets for years and that it led to a substantial 

increase in banking regulation and supervision (Brunnermeier 2009). Furthermore, 

former research of the internet bubble has shown that such an event is able to 

considerably influence the degree of underpricing. In this case, initial returns reached 

record high levels during the event (Ljungqvist and Wilhelm 2003).  

Proposition 6: The financial crisis of 2007/2008 significantly influenced the degree of 

underpricing. 

Proposition 6 is accepted if I find a statistically significant difference between the extent 

of IPO underpricing in the period before the financial crisis compared to the post-crisis 

period. 

4.3 Data description 

In the following, the utilized data is thoroughly described. At the beginning, it will be 

illustrated how the dataset has been constructed and which sources were used. 

Subsequently, I introduce and describe the variables employed in the empirical 

examination. Lastly, information on the theoretical foundation of the utilized regression 

analysis is provided. 

4.3.1 Sample construction 

The thesis obtains data from multiple sources. Data on IPOs in Germany for the years 

from 2001 to 2019 are collected from the primary statistics database of the “Deutsche 

Börse AG”. The information includes general data like the name of the issuing firm, 

IPO date, the applied offering mechanism as well as the final offer price and the first 

recorded price. Furthermore, the website provides more specific information including 

the emission volume, free float percentage, market capitalization on the first quotation 
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and the shareholder structure both before and after the execution of the IPO (Deutsche 

Börse AG 2020c).  

In total, there were 280 IPOs at the Frankfurt Stock Exchange in the period ranging 

from 2001 until 2019. As a first step, I exclude IPOs of financial institutions, “Real 

Estate Investment Trusts” and closed-end funds since these types of firms share 

significantly different characteristics and risk factors. Evidently, offerings for which no 

prospectus is available also have to be removed since I cannot perform an analysis 

when prospectus information is missing. In line with most studies, IPOs with an offer 

price of less than 5€ are also removed. The reason for removing these IPOs is that 

such issues are associated with substantially higher initial returns and also with lower 

liquidity (Bradley et al. 2006). Hence, inclusion of such offerings may bias the findings 

and leads to wrong inferences. Excluding the mentioned issues leads to a starting 

sample of 189 IPOs. 

Data on pre-IPO lending relationships of the respective issuer was collected manually 

from each IPO prospectus. Therein, IPO candidates have to report material contracts 

which usually includes a detailed description of lending contracts. In particular, they 

disclose the loan type, amount, maturity, and most importantly, the name of the 

involved financial institutions. Furthermore, some firms also disclose detailed 

information on their borrowing contracts in their annual financial statements which are 

attached to the prospectus. After analyzing which issuing company have had a lending 

relationship prior to the offering, 134 IPOs remain in the sample. The rest is excluded 

since these firms simply report no pre-IPO bank debt or due to the lack of information 

on borrowing contracts. Therefore, I have the opportunity to utilize a unique dataset 

due to the manually aggregation of lending relationship information. 

Subsequently, I collect the necessary data on the first day closing prices for the 

outstanding offerings in order to calculate initial returns. This information is mainly 

gathered from the Compustat database. For those cases in which Compustat has 

missing data, I utilize FactSet which is a similar financial database. As a last resort, 

when also FactSet does not report prices, I manually search for the necessary closing 

prices in the first annual report after the IPO. Therein, the management describes the 



 38 

 

development of the share price in the recent past and specifically discusses the 

performance on the first trading day. As a result, 130 issues remain in the sample. 

After gathering the necessary information about German offerings, I match the data. 

As a first step, I classify the remaining IPOs into three groups. These are the first 

category where the relationship institution has no underwriting capabilities, the second 

group in which the relationship institution has underwriting abilities and actually took 

the IPO candidate public, and lastly, the group of IPOs which have a relationship to a 

bank with underwriting abilities but switched to different underwriting banks for the 

purpose of the IPO. 

As a last step, I match the remaining sample with both firm level as well as offering 

characteristics. Individual firm level data is obtained from Thomson One database and 

in case of missing information, I utilize the numbers which are disclosed in the last 

annual report prior to the IPO. After the matching process, the final dataset includes 

130 initial public offerings.  

4.3.2 Sample characteristics and descriptive statistics 

The final sample comprises 130 offerings of which 41 (31%) were taken public by its 

relationship bank, 35 (27%) that have switched the bank and 54 (42%) that had a pre-

issue lending relationship to an institution with no underwriting abilities. Table 2 shows 

summary characteristics about the IPOs included in the final sample. 

Table 2: Summary statistics of the IPOs in the final sample 

This table shows basic summary characteristics (mean, median, standard deviation, kurtosis, skewness as well as 
minimum and maximum) for the final sample of IPOs which contains 130 offerings. Data on firm characteristics is 
obtained for the last disclosed annual report prior to the IPO. 

Variable in €m 
Emission 
volume 

Market cap on   
1st trading day 

Total 
Assets Sales Earnings 

Mean 306.49 1,231.69 1,328.66 1,107.37 28.31 

Std. deviation 661.48 3,489.60 5,640.45 4,409.58 231.87 

Median 77.73 218.69 75.35 89.65 1.30 

Kurtosis 20.83 43.52 80.92 81.75 44.60 

Skewness 4.25 6.11 8.43 8.42 5.92 

Min 0.50 11.07 1.10 0.00 -605.00 

Max 4,545.43 30,200.00 57,972.00 45,568.00 1,938.00 
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The mean proceeds from the offering equal approximately €306 million with an 

average offer price of €21.15. Intriguingly, the emission volume exhibits an 

exceptionally wide range with maximum proceeds of €4,545 million and a minimum 

emission volume of only  €0.5 million. This divergence seems to reflect the various use 

of proceeds. Some companies go public in order to get access to the capital market 

and short-term liquidity, whereas other firms utilize the proceeds from the offering for 

the financing of long-term investments or acquisitions. Similarly, there is a large 

discrepancy between a minimum equity market value of €11 million compared to the 

maximum equity market capitalization of more than €30,000 million. Noticeable, two 

firms in my sample did report zero revenue for the financial year prior to the offering 

which indicates that these firms are on very early stages of development and were 

aiming for a public listing relatively early. Further summary statistics will be provided in 

section 4.3.4 where the tested variables are described in detail. 

4.3.3 Formulas for calculating underpricing 

There are two basic measures of calculating the underpricing of an IPO. On the hand, 

one can simply use the initial return on the first trading day in order to measure 

underpricing. On the other hand, various researchers use an adjusted initial return. 

The adjustment comes in the form of subtracting the market return for the same period. 

4.3.3.1 Simple initial return 

The most straightforward measure for underpricing is the initial return on the first 

trading day. The formula for the initial return is: 

𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔𝑖 =
𝑃𝑖,𝑡+1 − 𝑃𝑖,𝑡

𝑃𝑖,𝑡
 

Where: 

𝑃𝑖,𝑡+1 = First trading day closing price of IPO “i”. 

𝑃𝑖,𝑡 = Final offer price of IPO “i”. 

Here, the simple initial return of the respective IPO equals the difference between the 

first day closing price and the final offer price, divided by the final offer price. One might 

also argue that the first day opening price can be used as an applicable measure. 
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Nevertheless, the opening price might not perfectly reflect all available information but 

rather only incorporates pre-issuance bids. As a consequence, the use of the first day 

closing price can be considered as a more precise and stabilized measure for the 

simple initial return (Ljungqvist 2008).  

4.3.3.2 Adjusted initial return 

In extension to the simple initial return, this return can further be adjusted by the market 

movement. According to Logue (1973), the adjusted initial return is computed as 

follows: 

𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑟𝑒𝑡𝑢𝑟𝑛𝑖 =
𝑃𝑖,𝑡+1 − 𝑃𝑖,𝑡

𝑃𝑖,𝑡
−

𝑀𝑖,𝑡+1 − 𝑀𝑖,𝑡

𝑀𝑖,𝑡
= 𝑟𝑖 − 𝑟𝑚 

With: 

𝑀𝑖,𝑡+1 = First trading day closing price of the market. 

𝑀𝑖,𝑡 = Market closing price on the day prior to the issue 

The adjusted initial return is calculated as the simple initial return subtracted by the 

same period market return. While it seems evident that adjusting for the market 

movements is an empirically meaningful modification, it is also noticeable that the 

adjusted initial return is highly sensitive to the selected market index. The applied 

market index should ideally imply the same risk as the offering.  

A reason for utilizing simple returns instead of adjusted initial returns is the fact that it 

is unclear whether one should use a broad market index like the DAX-30 or particular 

industry indices for each offering. Furthermore, several researchers like Derrien and 

Womack (2003) report that the difference between simple and adjusted initial returns 

is neglectable for the evidence of the empirical analysis. Additionally, Ljungqvist (2008) 

argues that the first day closing price reflects all the necessary information in order to 

determine the full extent of the particular underpricing, at least in well-developed capital 

markets. For the above-mentioned reasons, this thesis will utilize simple first day initial 

returns as the measure for IPO underpricing. 
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4.3.4 Variable description 

The purpose of this thesis is to explain IPO underpricing in the German IPO market, 

thus representing the main dependent variable. Various explanatory variables based 

on asymmetric information models are used. These include the pre-IPO lending 

relationship to potential underwriting banks, the reputation of these underwriters, as 

well as a proxy for the ex-ante uncertainty. In addition, several firm characteristics like 

the leverage or profitability as well as offering characteristics including the emission 

volume and pre-IPO shareholding will function as control variables. 

4.3.4.1 Identifying the bank-firm relationship 

Before introducing the different variables, it is of highest importance on how to identify 

the relationship between financial institutions and the issuing firm. In this context, the 

thesis will closely follow the methodology of Schenone (2004) who examines the 

influence of a lending relationship prior to the IPO on underpricing.  

Due to the need of segregating issuers into the three groups introduced in section 4.2, 

two dummy variables, Did and Could, are created. Latter variable checks whether the 

relationship bank or one of its subsidiaries has underwriting abilities and thus can take 

the issuer public. Therefore, the dummy variable Could equals 1 if at least one of the 

pre-IPO relationship banks could have taken the company public and zero otherwise. 

Subsequently, if the variable Could = 1, meaning that one of the relationship banks 

has underwriting abilities, it is further determined whether one of these institutions 

actually managed the offering. For this reason, the second dummy variable Did equals 

zero if none of the potential underwriters actually managed the offering and one 

otherwise. Hence, if Could = 1 and Did = 0, the issuing firm decided to switch banks 

even though one of the relationship banks has been able to offer underwriting services 

(Schenone 2004). 

4.3.4.2 Dependent variables 

Evidently, the phenomenon of underpricing which my analysis is trying to explain for 

the German IPO market is the main dependent variable in the regression examination. 

In addition, in order to examine proposition 4 that issuers which switch to a different 
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underwriting institution are on average lower valued, I will use the valuation at the end 

of the first trading day for each IPO firm as the dependent variable in this case.  

Underpricing 

As argued before, I will use the simple initial return as the measure for IPO underpricing 

which is easily available public information. Summary statistics about the mean of the 

dependent variable per year is provided in Chart 1. 

Chart 1: Average underpricing per year 

The following chart shows average initial returns per year for the sample of 130 German IPOs in the period ranging 
from 2001 until 2019. 

 

Comparing the average returns per year is highly interesting since my sample covers 

a relatively long period. In the years 2003 as well as in 2009, my sample does not 

contain an IPO. With more than 25%, 2001 is the year with the highest average initial 

returns which might partly be due the recent dotcom bubble where many young 

technology firms went public without having notable business models and revenues. 

On the other hand, one can also observe years where the average IPO was not 

underpriced but rather had negative initial returns. In 2011, IPOs were overpriced 2% 

which might be explained by the European sovereign debt crisis and their negative 

influence on market sentiment. Moreover, the average overpricing in the years 2002, 

2013 and 2019 is less meaningful with only two, three and one conducted IPOs in the 

respective year. Overall, one can agree with the previous findings that IPO 

underpricing varies over time. 

Further, Table 3 presents descriptive statistics after classifying each IPO into one of 

the three categories depending on the chosen underwriting institution. 
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Table 3: Descriptive statistics for each relationship category underpricing   

Table 3 presents summary statistics of the observed underpricing classified into the three firm groups. These are 
the case in which the issuer has a relationship to an institution without underwriting capabilities (Could = 0), the 
case where the relationship institution has underwriting abilities and actually managed the IPO (Could =1 and Did 
=1) and lastly, the case in which the issuer has a relationship to a bank with underwriting abilities but still switched 
to a different underwriter (Could =1 and Did =0). 

 

Could = 0 

Could = 1 

 Did = 1 Did = 0 

Mean 0.0994 0.0412 0.0277 

Standard deviation 0.1650 0.0802 0.0933 

Median 0.0322 0.0182 0.0000 

Min -0.1444 -0.0708 -0.0749 

Max 0.8500 0.3043 0.3920 

Observations 54.0000 41.0000 35.0000 

% of observations 41.54% 31.54% 26.92% 

 

In my dataset, approximately 27% of the firms had an established relationship to a 

potential underwriter but switched the institution for the IPO (Could = 1 and Did = 0). 

The proportion of firms that were taken public by at least one of the relationship 

institutions (Could = 1 and Did = 1) equals 31% and lastly, 42% of the issuers had a 

relationship to an institution without underwriting abilities. More importantly, average 

underpricing equals almost 10% for the Could = 0 group which is more than two times 

higher than for the group which were taken public by its relationship institution and 

more than three times higher compared to issuers switching underwriters. Even though 

it is not a statistical comparison, the finding is in line with the proposition that firms with 

a lending relationship to a bank that can manage the IPO have lower average 

underpricing.  

The variable will be named underpricing throughout the remainder of the empirical 

analysis. 

Valuation  

The second dependent variable measures the valuation of the issuer at the end of the 

first trading day. It is constructed in order to capture the differences in valuation after 

an issuer chose to switch to a different underwriting institution and thereby tests 
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proposition 4. In terms of the functional form of the variable, I follow Purnanandam and 

Swaminathan (2004) and use the natural logarithm of the fraction of the market 

capitalization at the end of the first trading day and the revenue reported in the last 

financial year prior to the issue (ln (
𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝

𝑟𝑒𝑣𝑒𝑛𝑢𝑒
)). They argue that, in the context of IPO 

valuation, this measure is less noisy than other typical measures for valuation like price 

multiples based on share prices. Additionally, the reason for applying the natural 

logarithm is that the value of the sample firms varies greatly with the largest market 

capitalization being more than 2,500 times higher than the market cap of the smallest 

firm. Hence, measuring the percentage change instead of total changes would be more 

accurate. 

According to Schenone (2004), three empirical implications arise from testing this 

variable. First, issuing firms switching to different underwriters even though the 

relationship bank could have taken them public are lower valued than companies with 

a relationship to a bank without underwriting capabilities. Hence, the variable Could is 

expected to be negative. Second, issuers which were taken public by their relationship 

bank are higher valued compared to firms that could but decided not to go public with 

their relationship institution. This implies that the coefficient for Did is expected to be 

positive. Third, firms with a relationship to a bank without underwriting abilities have a 

lower valuation than candidates which actually went  public with a bank with such 

abilities. Therefore, the sum of the coefficients for Could and Did is predicted to be 

positive (Schenone 2004). 

Similar to the first dependent variable, the following Table 4 documents summary 

statistics for the valuation at the end of the first trading day after dividing the issuers 

into the three groups. 

Table 4: Descriptive statistics for each relationship category valuation   

Table 4 shows descriptive statistics of each issuer’s valuation at the end of the first trading day classified into the 
three firm groups. These are the case in which the issuer has a relationship to an institution without underwriting 
capabilities (Could = 0), the case where the relationship institution has underwriting abilities and actually managed 
the IPO (Could =1 and Did =1) and lastly, the case in which the issuer has a relationship to a bank with underwriting 
abilities but still switched to a different underwriter (Could =1 and Did =0). 

 

Could = 0 

Could = 1 

in € million Did = 1 Did = 0 

Mean 1,041.49 1,321.31 1,420.21 
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Standard deviation 4,187.38 1,430.96 4,044.33 

Median 140.60 688.99 113.10 

Min 11.07 34.27 13.72 

Max 30,200.00 5,366.25 19,999.98 

Observations 54.00 41.00 35.00 

% of observations 41.54% 31.54% 26.92% 

 

In order to be consistent with the prediction, firms which went public with their 

relationship institution should have the highest valuation. Additionally, firms with a 

relationship to an institution without underwriting abilities should be higher valued 

compared to firms which switched the underwriter even though their relationship bank 

could have managed the offering. Considering the average market capitalization, it is 

evident that my sample is not consistent with the propositions. Firms in the Could = 

1;Did = 0 group have the highest average market cap and the Could = 0 the lowest 

with an average market cap at the end of the first trading day equal to approximately 

€1,000 million. Notably, one can observe the immense range between the smallest 

and the highest valuation. In particular, the largest issuer’s value is more than 2,500 

times higher than the lowest valued issuer.  

Throughout the remainder of this examination, this variable will be named valuation. 

4.3.4.3 Explanatory variables 

The explanatory variables used in my analysis are all based on the asymmetric 

information models introduced in the literature review. Peculiarly, I will test the winner’s 

curse, the mitigation of asymmetric information through established lending 

relationships prior to the offering as well as the underwriter reputation hypothesis. 

Ex-ante valuation uncertainty 

As argued in section 4.2, testing for valuation uncertainty implies an indirect test of 

Rock’s winner’s curse hypothesis. The theoretical foundation of testing this proposition 

is attributable to Beatty and Ritter (1986) who propose a positive relationship between 

valuation uncertainty and initial returns.  
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The issue with testing the uncertainty about the value of an IPO candidate is that the 

uncertainty cannot be observed directly but rather requires the use of proxies. In this 

context, previous researchers have introduced proxies like the size (Ritter 1984) or 

age (Megginson and Weiss 1991; Ljungqvist and Wilhelm 2003) of an issuer. Both 

proxies are based on the reasoning that larger and older firms are less risky which in 

turn leads to lower average initial returns. However, since no clear measure for 

uncertainty exists, the result highly depends on the respective measure used in the 

study. 

I have decided to use the equity market value as the measure for valuation uncertainty 

for several reasons. Most importantly, I believe a size measure is a more relevant proxy 

than an age measure. For example, there might be firms like a high-tech startup 

company which already reach high levels in terms of valuation even though they are 

relatively young. Furthermore, being large in terms of size often also implies the 

availability of information. Lastly, alternative aspects determining valuation uncertainty 

like the public recognition usually increases with the size rather than the age of the 

company. 

The functional form will be similar to the one in section 4.3.4.2 (ln (
𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝

𝑟𝑒𝑣𝑒𝑛𝑢𝑒
)). Since 

a larger firm is typically associated with lower valuation uncertainty, I expect a negative 

sign for the variable LN_marketcap.  

Pre-IPO lending relationship 

The most interesting explanatory variable for this thesis is the pre-IPO lending 

relationship since it only has been examined in a small number of studies. 

Furthermore, the German IPO market might be the perfect setting for testing this 

relationship since German companies are typically characterized by a high extent of 

debt financing via long-term loans of financial institutions. This is in contrast to other 

countries, especially the U.S., in which firms heavily rely on capital markets for both 

equity as well as debt financing (Engel and Middendorf 2009).  

The methodology on how to identify the relevant firm-bank relationship and the 

grouping into categorial variables has been introduced in section 4.3.4.1. Since it is 

proposed that a pre-IPO lending relationship to a bank which is able to underwrite 
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offerings lowers asymmetric information and thereby IPO underpricing, a negative 

coefficient for the variable Could is expected. Further, for the reduction in asymmetric 

information, it does not matter whether the issuer switched banks or actually went 

public with the relationship institution. Hence, the variable Did is expected to be 

statistically insignificant. 

Underwriter reputation 

As introduced in the literature review, some researchers have focused on the 

reputation of the underwriting banks in order to explain IPO underpricing. The measure 

for underwriter reputation used in this thesis is closely related to Megginson and Weiss 

(1991) who use the relative market share of the underwriter in the respective year. 

However, since there are some years with no or only a few IPOs in my sample, the 

relative market share in those years might be biased. As a consequence, I will divide 

the relative market share into three-year intervals.  

In terms of methodology, I will follow Hao et al. (2014) and create a dummy variable 

(underwriter_reputation) equal to one if the lead manager is of the top 10 in relative 

market share and zero otherwise. In my sample, 70 (53.8%) of the IPOs were led by 

reputable underwriters and 60 (46.2%) by less reputable underwriting banks. The 

necessary data on the relative market share is obtained from FactSet. 

Since the engagement of reputable intermediaries should help mitigating the negative 

effects of asymmetric information by accounting for the quality of the issuer, a negative 

coefficient for the variable is expected. 

Impact of financial crisis 

In order to test the last proposition that the degree of underpricing was influenced by 

the financial crisis, the sample has to be divided into two subsamples. On the one 

hand, there is the group of IPOs before the start of the crisis and on the other hand, 

the group of issues in the post crisis period. Here, the difficulty lies in the exact 

determination of the starting point of the financial crisis. According to Deutsche 

Bundesbank (2008), the crisis started in mid to end July 2007 with increasing problems 

in the U.S. market for private mortgages. After determining the starting point, the first 

subsample is determined to cover the time period from 2001 until the end of July 2007 
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and the second subsample to cover the period from August 2007 until the end of 2019. 

Descriptive statistics for the two subsamples are provided in Table 5.  

Table 5: Descriptive statistics before and after the beginning of the financial crisis   

Table 5 documents descriptive statistics both before and after the start of the financial crisis in 2007. Therefore, the 
sample is divided into two subsamples, one covering the period until the beginning of the crisis and the second 
subsample covering the time span until 2019. 

 
Underpricing before the start of 

the financial crisis 
Underpricing after the start 

of the financial crisis 

Mean 0.0777 0.0453 

Standard deviation 0.1562 0.0901 

Median 0.0287 0.0110 

Min -0.0719 -0.1444 

Max 0.8500 0.3333 

Observations 66.0000 64.0000 

% of observations 50.77% 49.23% 

 

Evidently, the number of IPOs before and after the start of the crisis are evenly 

distributed with 66 (51%) before and 64 (49%) after the beginning. Furthermore, one 

can observe that the average underpricing decreases from approximately 7.8% before 

the beginning to only 4.5% in the post-crisis period.  

4.3.4.4 Control variables 

Last but not least, I control for specific firm as well as offering characteristics which 

might also explain some of the observed underpricing. These include uncertainty 

proxies like the age and the size of an issuer, but also widely utilized accounting 

measures for the profitability and the financial position of the IPO firm. The data on 

control variables is collected for the last financial year prior to the offering.  

Firm size and age 

The uncertainty regarding the true value of the issuing firm is used as an explanatory 

variable in my analysis. Nevertheless, as mentioned earlier, no dominant proxy for 

valuation uncertainty exists which is why the result depends on the utilized measure. 

Therefore, I also include the size and age as further control variables. The natural 

logarithm of total assets serves as a proxy for firm size (Lnsize). Moreover, the sum of 
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the natural logarithm of one and the IPO candidate’s age at the offering (Lnage) is 

used. In line with previous research, both variables are expected to have a negative 

coefficient in the regression analysis on underpricing (Carter et al. 1998).  

Gross proceeds 

Similar to the size of the firm, the proceeds from the offering are included in order to 

capture the relationship between more established firms and underpricing. The basic 

idea is that normally only established companies have large IPOs and the associated 

large proceeds. As a result, these firms should be less risky and hence, there is lower 

underpricing (Carter et al. 1998). Therefore, the natural logarithm of the proceeds 

(Lnproceeds) is included in the analysis and a negative coefficient is anticipated. 

Profitability 

In order to assess the profitability of an issuer, I will apply a widely used measure, 

namely the return on assets (ROA). It is simply calculated as the net income divided 

by the total assets and the higher the ratio is, the more profitable is the respective IPO 

candidate. In line with other measures, it is assumed that more profitable firms are 

associated to lower risk and thereby lower underpricing. Consequently, a negative 

coefficient for (ROA) is predicted. 

Leverage 

A common measure to assess the leverage of a firm is its debt ratio. In particular, the 

ratio of total liabilities divided by the total assets (Liabilities/Assets) of the firm will be 

used to control for the leverage of the issuing firms. According to James and Wier 

(1990), having debt prior to the offering can reduce underpricing since only high-quality 

companies are granted debt by financial institutions. The associated reduction in 

asymmetric information then decreases underpricing. Hence, a negative coefficient on 

(Liabilities/Assets) is expected (James and Wier 1990).  

Cash-to-asset ratio 

Schenone (2004) reports the interesting finding that firms with a higher cash-to-asset-

ratio are associated with considerably larger initial returns. Naturally, one of the major 

reasons to go public is to acquire additional capital for funding future investments. 
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Nonetheless, higher cash-to-assets-ratios imply that the firm does not primarily need 

the acquired equity to fund rewarding investment projects but rather has alternative 

motives. Since the uncertainty about the use of proceeds is perceived as an additional 

risk factor, investors require larger discounts for subscribing the issue (Schenone 

2004). Hence, a positive coefficient for the relation between cash-to-assets-ratio 

(Cash/Asset) and underpricing is expected. 

Pre-IPO shareholding of Private Equity firms 

Lastly, I will control for the fact that several issuers were fully or partly owned by Private 

Equity firms prior to the offering. Most previous studies have used the term venture 

capital (VC) but an exact definition of which firms to include is rarely provided. For this 

reason, I follow the definition of Cendrowski et al. (2012) and include all investment 

firms which provided sources of medium and long-term external equity financing 

through buyouts prior to the offering. Hence, I will create a dummy variable (PE) which 

equals one if the issuer was partly or fully owned by a private equity firm and zero 

otherwise. Within my sample, 58 (44.6%) of the IPOs had a pre-IPO shareholding of a 

private equity firm and 72 (55.4%) did not have such a shareholding. 

The majority of papers investigating the influence of pre-IPO shareholding of such 

investment firms report that they negatively impact underpricing and thus lower initial 

returns. Among others, Megginson and Weiss (1991) argue that they certify the quality 

of the issue and that all available information are reflected in the offer price. Therefore, 

the variable PE is predicted to negatively influence the degree of underpricing. 

4.4 Regression analysis 

In the empirical analysis, a multiple regression analysis is used in order to determine 

the relationship between IPO underpricing and the introduced hypotheses. The 

regression analysis consists of a dependent variable which the analysis aims to 

describe with the use of various explanatory variables. Hence, IPO underpricing and 

the valuation represent the dependent variables and the explanatory variables are 

designed to test various explanations on why underpricing occurs in the German IPO 

market.  
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4.4.1 Regression estimation 

In general, there are two popular ways of regression equation estimation, namely the 

maximum likelihood method and the ordinary least squares (OLS) regression. While it 

is recognized that both methods of estimation provide similar results, I use OLS 

regression analysis for reasons of simplicity. This method estimates the regression 

parameters which best represent the true parameters. In order to find the best 

estimates, the method minimizes the residual sum of squares. Graphically this means 

that the regression analysis fits a line through the sample points where the distance 

between the points and the line is minimized (Stock and Watson 2015). 

After obtaining the regression equation one is able to analyze the relationship between 

the explanatory variables and the dependent variable and further if the demonstrated 

relationship is statistically significant. In addition, the regression analysis provides me 

with another important measure. The so-called R-squared shows how much of the 

variation in the dependent variable can be explained by the chosen explanatory 

variables. Therefore, the higher the R-squared in the analysis, the better IPO 

underpricing can be described by the applied theories. 

4.4.2 Assumptions and impact on the regression analysis 

Gujarati and Porter (2009) establish nine assumptions for a linear regression analysis 

which are: 

1. Linearity in parameters 

2. Explanatory variables are independent of the error term 

3. Error terms have zero conditional mean 

4. Error terms have constant variance and are uncorrelated 

5. Higher number of observations than number of estimated parameters 

6. Explanatory variables do not include outliers and have some variance  

7. No multicollinearity of explanatory variables 

8. No specification bias in the regression examination 

9. Normal distribution of error terms 
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In the empirical implementation, a strict observance with all assumptions is highly 

desirable but might not be achievable. In my analysis, assumptions 1 and 3 will not be 

violated. Since no quadratic or other parameters are used, the premise of linearity 

holds. By including a constant which ensures that the mean of the error terms equals 

zero, assumption three should also hold. Assumption 5 also holds since the total 

number of more than a hundred observations will certainly exceed the number of 

estimated parameters. Assumption 6 should not be violated since each explanatory 

variable contains some variance. Additionally, the last assumption is usually only an 

issue for very small sample sizes. With a dataset of 130 IPOs, I consider my sample 

sufficiently large to assume normally distributed error terms. 

However, assumption 2 might not hold due to the peculiar research area. As has been 

demonstrated in the literature review, there are various explanations for the occurrence 

of underpricing of which none appeared to be a dominant factor. Hence, there is the 

likelihood of omitted variables in my examination since it is unclear which specific 

variables should be included. When the influences of the omitted variable are captured 

by the error term and there is correlation between the variable and other included 

variables, latter variables are then also correlated to the error term. As a consequence, 

the independence of the explanatory variables of the error term is now questionable 

which can lead to biased estimators (Gujarati and Porter 2009). Similarly, assumption 

8 might also not hold due to the uncertainty regarding the inclusion of specific 

variables. Therefore, I cannot preclude the existence of a specification error in my 

analysis.   

4.4.3 Econometric issues this thesis tests for 

Most regression models cannot guarantee for the observance with all assumptions and 

naturally, not all assumptions can explicitly be tested in this thesis. For this reason, I 

will focus on specific issues which might be present in my analysis. These are the 

violation of assumption 4 of constant variance of the error term as well as assumption 

7 of no multicollinearity.  

 

 



 53 

 

4.4.3.1 Multicollinearity 

Multicollinearity refers to the phenomenon of a perfect linear relationship between at 

least two explanatory variables and would violate regression analysis assumption 7. 

However, the linear dependence does not necessarily have to be perfect in order to 

cause problems with the interpretation of the results. Multicollinearity results in large 

standard errors of the regression coefficients which leads to unreliable estimates. This 

again can result in wrong inferences from hypothesis testing (Alin 2010). 

There are various ways of testing for potential multicollinearity. First, one could 

calculate the correlation between each variable in a correlation matrix. Nevertheless, 

as Alin (2010) points out, multicollinearity can still occur even though the correlation 

between the explanatory variables is not high. As a result, simply considering 

correlation between pairs of explanatory variables is not sufficient in rejecting 

multicollinearity. In order to rule out these issues in my analysis, I will compute a so-

called condition index which exploits the eigenvalues of each explanatory variable. The 

condition index is computed as the result of the square root of the maximum eigenvalue 

divided by the minimum eigenvalue. Rule of thumbs argue that an index value between 

30 to 100 implies moderate to severe multicollinearity and values between 5 to 10 

indicate relatively weak multicollinearity (Alin 2010). Hence, when finding an index 

value below 5, I can preclude that multicollinearity does influence my findings. 

4.4.3.2 Heteroscedasticity 

The issue of a non-constant variance of the error terms is a typical issue which 

specifically occurs in most cross-sectional analysis. The problem is referred to as 

heteroscedasticity and if not adjusted for it can substantially impact the validity of the 

findings. In particular, heteroscedasticity causes the estimators to no longer retain the 

minimum variance which then leads to invalid t-statistics. A typical reason for the 

occurrence of this issue is the inclusion of different firm sizes into a cross-sectional 

regression which is definitely the case in my sample (Webster 2013).  

Consequently, I have applied the White test in order to detect potential 

heteroscedasticity in my examination. The test uses the squared residuals of the OLS 

regression and then regresses these figures on the explanatory variables and their 

squared values. The computed test statistic is compared with a critical value which 
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follows a chi-square distribution. Since the test regresses on both the explanatory 

variables and their squared values, the degrees of freedom equal two times the used 

explanatory variables. Finally, heteroscedasticity is present if the observed value 

exceeds the critical value at a certain significance level (Webster 2013). 

 

5. Empirical results 

My sample of 130 IPOs between the years 2001 and 2019 reveals an average simple 

return of 6.17%. By applying a t-test, one can observe that the t-statistic of 5.48 is 

substantially larger than the critical value of 2.61. Hence, the average initial return is 

statistically significant different from zero at the 1% level. As a consequence, this test 

reveals the first important result that German IPOs during the observed period were 

not fairly priced. As expected, I can therefore reject the first proposition of adequately 

priced offerings.  

However, when looking at the distribution of my sample, it becomes evident that the 

data might not be normally distributed. A normal distribution is characterized by a 

kurtosis equal to three and a skewness of zero (Stock and Watson 2015). In my case, 

the skewness is positive with a value of 2.97 which implies that there are more 

observations on the right tail than what is predicted by a symmetrically distributed 

normal distribution. In addition, the kurtosis equal to 13.19 is further indicating 

nonconformity with the normal distribution. This is also supported when looking at 

Chart 2. As predicted by the positive skew, the histogram clearly demonstrates that the 

left tail is less thick and shorter compared to the right tail. Further, the large kurtosis is 

demonstrated by the heavy tail.   
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Chart 2: Distribution of the sample 

The following chart shows the distribution of average initial returns for the data set of 130 IPOs in the German 
market between the period ranging from 2001 until 2019. 

 

Since t-tests only work perfectly when the applied data is normally distributed, one 

might argue that the precedent t-test is of less validity. For this reason, I have also 

conducted a Wilcoxon Signed Rank test which does not rely on normally distributed 

data. In particular, the test examines whether the median is significantly different from 

zero (Beatty 2018). In line with the simple t-test, the Wilcoxon test yields a Z-value of  

5.71 which considerably exceeds the critical value. Therefore, also the median IPO 

underpricing is statistically different from zero at the 1% level.  

5.1 Regression results 

In the following section, the proposed theories will be tested empirically with the 

described OLS regression estimation. At the beginning, I will first test the explanatory 

variables without controlling for other variables which might also be able to explain 

some of the observed underpricing. Further, the proposition 4 has to be tested 

individually since in this case the dependent variable will not be underpricing but rather 

the valuation of the issuer at the end of the first trading day. Subsequently, I also 

include several control variables and test if the recent financial crisis of 2007/2008 has 

considerably changed the underpricing of new issues. As a last step, I will introduce 

econometric issues and how they might have influenced the validity of my results. 
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5.1.1 Baseline regression 

In order to test the introduced proposition with the previously described variables, the 

first two regression models are estimated with the following equations: 

𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔 = ß0 + ß1𝐿𝑛_𝑚𝑎𝑟𝑘𝑒𝑡𝑐𝑎𝑝 + ß2 𝐶𝑜𝑢𝑙𝑑 + ß3 𝐷𝑖𝑑 + ß4𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟_𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛      

+ 𝜀.                                                                                                                                               (1) 

𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 = ß0 + ß1 𝐶𝑜𝑢𝑙𝑑 + ß2 𝐷𝑖𝑑 + ß3𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟_𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛 + 𝜀                                         (2) 

As can be inferred from the two regression equations, the first regression analysis only 

includes the explanatory variables and does not control for any other variables. The 

results of the baseline regression without control variables are presented in Table 6. 

Table 6: The impact of pre-IPO lending relationships on underpricing and the valuation 

of the firm: Baseline regression 

This table reports coefficients and t-statistics (in parentheses) for the OLS regression. The dependent variables 
underpricing and valuation at the end of the first trading day are regressed on the introduced explanatory 
variables. The first row of the table shows the dependent variables. For further information regarding definitions 
and sources of the used variables, please refer to Appendix A.1.The *,**,*** are notations for the statistical 
significance at the 10%,5%, and 1% level, respectively. 

Dependent variable: 
(1) 

Underpricing 

(2) 

Valuation 

Intercept 0.0710*** 

(3.4282) 

2.5079*** 

(5.0286) 

LN_marketcap 0.0024  

 (0.7246)  

Could -0.0710** 

(-2.6049) 

-1.5617** 

(-2.2150) 

Did -0.0186 

(-0.5997) 

0.1491 

(0.1825) 

Underwriter_reputation 0.0644** -0.4764 

 (2.5770) (-0.7239) 

Observations 130.000 130.0000 

R-squared 0.1124 0.0634 

Adjusted R-squared 0.0840 0.0411 

F-test all coefficients = 0 3.9592*** 2.8442** 
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5.1.1.1 Regression model (1) 

The first column of the table shows the results for the regression on underpricing. The 

market capitalization acting as the proxy for ex-ante valuation uncertainty is slightly 

positive indicating that the larger an issuer is in terms of equity value, the higher is the 

observed underpricing. This contradicts the predicted negative relationship that larger 

firms should be associated with lower valuation uncertainty. However, the p-value of 

0.47 implies that this relation is statistically insignificant. Therefore, when using the 

market capitalization as the proxy, ex-ante valuation uncertainty seems not to 

considerably influence initial returns and is thus not a suitable explanation for IPO 

underpricing in Germany. 

One can observe a negative coefficient for the variable Could which is also statistically 

significant at the 5%-level with a p-value of 0.0103. Hence, the variable has the 

expected sign and is also economically significant. The coefficient of -0.0710 implies 

that a relationship to a financial institution with underwriting capabilities lowers the 

average underpricing by approximately 7%. This economic significance can best be 

demonstrated when considering the group of firms which had a pre-IPO relationship to 

an institution without underwriting abilities (Could=0) and thus have 7% higher initial 

returns. Within this group, the average amount of IPO proceeds equals approximately 

€270 million. Therefore, the average firm in this group experiences costs of not having 

a relationship to a prospective underwriting bank of almost €20 million. As a result, 

having an established banking relationship with a potential underwriting institution prior 

to the offering can considerably lower average initial returns and proposition 3 can be 

accepted. Further, the coefficient for Did is statistically insignificant which is in line with 

the finding of Schenone (2004). Thus, for a reduction in IPO underpricing, it does not 

matter whether the issuer actually went public with the relationship bank or switched 

to a different underwriter. 

The variable for capturing the effects of underwriter reputation demonstrates a positive 

influence of the underwriter’s reputation on IPO underpricing. In addition, this 

coefficient also shows strong statistical significance with a t-statistic of 2.58. Hence, 

the result implies that hiring reputable underwriters increases average initial returns by 

approximately 6.4%. However, a negative relation was expected since the 
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engagement of reputable intermediaries should mitigate asymmetric information by 

accounting for the quality of the issuer.  

In general, the regression model has a R-squared of 11.24% meaning that 11.24% of 

the variation in underpricing can be explained by the selected explanatory variables. 

At a first sight, this might be relatively low and indicating that a large fraction of the 

variation in underpricing remains unexplained. Nevertheless, the number is only 

slightly lower when comparing it to similar IPO studies which typically show figures of 

approximately 15% to 20%. Lastly, the F-statistic which tests if all regression 

coefficients are jointly different from zero equals 3.96 and is statistically significant at 

all typical levels. Thus, showing that the overall regression model is valid. 

5.1.1.2 Regression model (2) 

With the regression in the second column of Table 6, I aim to test proposition 4 that 

IPO candidates which switched to a different underwriting bank are on average of lower 

value than firms which went public with their relationship institution. As expected, the 

coefficient of -1.56 for the variable Could is negative and statistically significant, thus 

supporting the hypothesis that  issuers which switched underwriters are on average 

lower valued compared to firms that had a relationship to an institution without 

underwriting capabilities. Similarly, the value for Did is positive meaning that firms 

which actually went public with their relationship bank are of higher value than issuers 

that could but decided not to go public with their relationship bank. Nonetheless, the 

coefficient is unexpectedly not statistically different from zero making the empirical 

validity questionable. Furthermore, the third implication associated with this proposition 

that candidates which had a relationship to a bank without underwriting abilities are 

lower valued than those which actually went public with a bank with such abilities (ßCould 

+ ßDid > 0) also not holds in my sample (Schenone 2004). In fact, the sum of these 

regression coefficients equals approximately -1.4 and is therefore far away from being 

positive. As a result, I can only partly accept proposition 4.  

The coefficient for the influence of underwriter reputation on the valuation is negative 

which would imply that hiring more reputable underwriters lowers the equity market 

capitalization. Nevertheless, the variable is statistically insignificant and therefore does 

not considerably influence the value of the issuing company. 
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The second regression model with valuation as dependent variable has an even lower 

R-squared of approximately 6.3%. Hence, the vast majority of the variation in the 

valuation of the issuing firm at the end of the first trading day remains unexplained. In 

this regression estimation, including further firm and offering characteristics might help 

improving the findings towards a higher significance. The F-statistic of 2.8 is slightly 

lower than in regression model 1 but is still significant at the 5%-level meaning that I 

can reject that all regression variables are jointly zero with a certain level of confidence. 

5.1.2 Regression including control variables 

After presenting the initial results of my regression analysis, I will now introduce several 

control variables. Peculiarly, the baseline regressions will be extended with firm and 

offering characteristics which might be able to explain some of the observed 

underpricing. The results for the extended regression analysis including the introduced 

control variables are provided in Table 7. 

Table 7: The impact of pre-IPO lending relationships on underpricing and the valuation 

of the firm: Extended regression 

The following table documents coefficients and t-statistics (in parentheses) for the OLS regression. The 
dependent variables underpricing and valuation at the end of the first trading day are regressed on the introduced 
explanatory variables and this time also on several control variables. The first row of the table shows the 
dependent variables. For further information regarding definitions and sources of the used variables, please refer 
to Appendix A.1.The *,**,*** are notations for the statistical significance at the 10%,5%, and 1% level, 
respectively. 

Dependent variable: 
(3) 

Underpricing 

(4) 

Valuation 

A. Explanatory variables   

Intercept -0.0289 

(-0.1703) 

-6.5704* 

(-1.6826) 

LN_marketcap -0.0015  

 (-0.3925)  

Could -0.0567** 

(-2.0453) 

-1.1710* 

(-1.8382) 

Did -0.0129 

(-0.4095) 

0.6263 

(0.8565) 

Underwriter_reputation 0.0842*** -1.1047 

 (2.6238) (-1.4904) 
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B. Control variables   

Ln_size -0.0247*** -0.6681*** 

 (-2.8825) (-3.5227) 

Ln_age -0.0030 -0.3659* 

 (-0.3254) (-1.7301) 

Ln_proceeds 0.0140 0.8243*** 

 (1.2222) (3.2151) 

ROA -0.0827 -7.0769*** 

 (-1.1045) (-4.3683) 

Liabilities/Assets -0.0353 -2.8887*** 

 (-0.7270) (-2.6240) 

Cash/Assets -0.0374 2.1510* 

 (-0.7831) (1.9638) 

PE -0.0344 -0.1551 

 (-1.5090) (-0.2922) 

Observations 130.0000 130.0000 

R-squared 0.2009 0.3418 

Adjusted R-squared 0.1264 0.2865 

F-test all coefficients = 0 2.6974*** 6.1804*** 

 

5.1.2.1 Regression model (3) 

The regression model with underpricing as dependent variable is now estimated with 

the following equation: 

𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔 = ß0 + ß1𝐿𝑛_𝑚𝑎𝑟𝑘𝑒𝑡𝑐𝑎𝑝 + ß2 𝐶𝑜𝑢𝑙𝑑 + ß3 𝐷𝑖𝑑 + ß4𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟_𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛 

                              +ß5𝐿𝑛_𝑠𝑖𝑧𝑒 + ß6𝐿𝑛_𝑎𝑔𝑒 + ß7𝐿𝑛_𝑝𝑟𝑜𝑐𝑒𝑒𝑑𝑠 + ß8𝑅𝑂𝐴 + ß9𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠/𝐴𝑠𝑠𝑒𝑡𝑠    

+ ß10𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠 + ß11𝑃𝐸 + 𝜀.                                                                                 (3) 

Introducing several firm characteristics including the profitability or leverage as well as 

offering characteristics like the amount raised in the offering as control variables only 

changes the results and their statistical significance slightly. Controlling for firm and 

offering characteristics does not alter the finding that a pre-IPO lending relationship 

leads to considerably lower initial returns. The coefficient of the variable Could 

decreased slightly and now implies that such a relationship lowers underpricing by 
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about 5.7%. With a p-value of 0.043 the relationship remains statistically significant at 

the 5%-level. Further, Did remains slightly negative and insignificant meaning that it 

still not matters if the IPO candidate actually went public with the relationship institution 

or not. Similarly, the variable for the reputation of the underwriting institutions is still 

positive and with a t-statistic of 2.6 also statistically significant at the 1%-level. Hence, 

the empirical findings for these three variables are still valid after controlling for firm 

and offering characteristics. The proxy for ex-ante valuation uncertainty switched to 

the expected sign and is marginally negative at this time. This implies that larger firms, 

which are typically easier to evaluate, are now associated with lower initial returns. 

Nonetheless, the coefficient is still not statistically significant, and I can therefore not 

preclude that it is in fact equal to zero. As a result, ex-ante valuation uncertainty, 

proxied by the market cap, seems still not to be a determining factor for underpricing 

in the German IPO market.  

With regard to the control variables, one can observe that most of them have the 

expected sign except for the variables measuring the IPO proceeds as well as the 

coefficient for the Cash-to-Assets ratio. In particular, the negative coefficients for 

assets (Ln_size) and age (Ln_age) show that larger and older firms on average have 

lower IPO underpricing which is in line with previous findings. Nevertheless, only the 

coefficient for the assets (Ln_size) is statistically significant at all levels. This means 

that when utilizing a different proxy for valuation uncertainty, it seems to play an 

important role in the German market and hence, larger firms are associated with lower 

uncertainty. Consequently, the larger a firm is in terms of total assets, the lower is its 

expected underpricing.  

Intriguingly, my results cannot support the finding of Schenone (2004) that the 

uncertainty about the use of IPO proceeds for firms with high Cash-to-Assets ratios 

leads to higher initial returns. In fact, the negative coefficient implies that such firms on 

average experience lower underpricing. A potential reason for the difference might be 

the utilization of different time periods. During this period, the regulations in the security 

prospectus with respect to a detailed description of the use of proceeds might be more 

stringent. However, with a p-value equal to 0.43, the ratio is highly insignificant and 

therefore does not considerably impact the underpricing in my sample. Further, both 

the measure for leverage as well as the variable capturing effects of pre-IPO 
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shareholding of PE firms have the expected negative sign but have no statistically 

significant influence on underpricing. The result that underpricing in Germany is not 

significantly influenced by shareholdings of PE firms is in line with Elston and Yang 

(2010) who argue that the relatively late emergence of such firms in Germany together 

with the traditional bank dependence explains this insignificance. Lastly, the 

profitability of the issuing company, measured by the ROA, is also negatively 

influencing underpricing meaning that more profitable firms experience lower initial 

returns. Nevertheless, the coefficient is again not statistically significant. 

Finally, including the control variables leads to an increase of R-squared to 

approximately 20%. Hence, the regression model including control variables is now 

able to explain almost twice as much of the variation in IPO underpricing. However, 

noteworthy is the fact that the adjusted R-squared, which comes with a penalty for 

including additional variables, rises less and now equals 12.6% compared to 8.4% in 

regression model (1). The F-statistic decreased to 2.7 but is still statistically significant 

at all conventional levels. Consequently, the inclusion of control variables increases 

the overall fit of the regression model even though only one of the variables has a 

significant impact on IPO underpricing in Germany.  

5.1.2.2 Regression model (4) 

In this case, the regression analysis with valuation as the dependent variable is 

estimated with the following equation: 

𝑉𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 = ß0 + ß1 𝐶𝑜𝑢𝑙𝑑 + ß2 𝐷𝑖 + ß3𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑒𝑟_𝑟𝑒𝑝𝑢𝑡𝑎𝑡𝑖𝑜𝑛 

                                 +ß4𝐿𝑛_𝑠𝑖𝑧𝑒 + ß5𝐿𝑛_𝑎𝑔𝑒 + ß6𝐿𝑛_𝑝𝑟𝑜𝑐𝑒𝑒𝑑𝑠 + ß7𝑅𝑂𝐴 + ß8𝐴𝑠𝑠𝑒𝑡𝑠/𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠    

+ ß9𝐶𝑎𝑠ℎ/𝐴𝑠𝑠𝑒𝑡𝑠 + ß10𝑃𝐸 + 𝜀.                                                                                   (4) 

Including control variables in the regression with valuation as the dependent variable 

does not change the significance of the explanatory variables. In particular, the 

coefficient for Could is slightly lower but still negative and significant meaning that the 

finding of a lower valuation for issuers which switched the institution is still valid. Even 

though the expected positive value of the variable Did increases, it is still statistically 

insignificant and therefore, I cannot conclude that firms which were taken public by its 

relationship bank are significantly higher valued than issuers which could but decided 
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not to hire their relationship bank as underwriter. Additionally, the sum of the 

coefficients for Could and Did now equals -0.54 which is closer to being positive 

compared to the estimation without control variables but still way below the expected 

positive value. Thus, also the proposition of a lower valuation of firms which had a 

relationship to a bank without underwriting abilities compared to issuers which were 

taken public by an institution with such abilities does not hold (Schenone 2004). Again, 

underwriter reputation does not significantly influence the valuation of the issuing firm. 

Interestingly, nearly all control variables except for the pre-IPO shareholding of PE-

firms considerably impact the valuation at the end of the first trading day. In line with 

the expectations, companies with larger IPO proceeds are higher valued and firms with 

a high leverage are on average lower valued. However, rather surprising are the 

reported signs for the variables capturing the size, age and the profitability of the IPO 

firms. All coefficients are negative implying that the larger, older and more profitable a 

company is, the lower it is valued. A reason for the negative influence might be the fact 

that financial markets value the future prospects of the firm and here, younger and 

smaller firms are associated to have better growth perspectives and consequently, 

they are higher valued. 

Noticeable, both the R-squared as well as the adjusted R-squared have substantially 

increased after introducing the control variables. Particularly, the adjusted R-square 

escalated from approximately 4% to more than 28%. The reason for this strong 

development can be the fact that most of the control variables like the measures for 

size, leverage or proceeds might be correlated to the dependent variable. In a typical 

financial analysis, such financial ratios play an important role in assessing the current 

value of the respective firm. It is therefore not surprising that they significantly influence 

the value of the issuer at the end of the first trading day.  

5.1.3 Influence of financial crisis on observed results 

Last but not least, the thesis investigates whether the extent of underpricing differs 

between the period before the financial crisis and the post crisis period. When 

comparing the average initial returns for both periods, one can observe that the 

average underpricing decreases from 7.8% in the pre-crisis period to 4.5% in the post-

crisis period. Hence, there might be an influence of the crisis but in order to make 
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inferences, a statistical test is needed. As with the general test of underpricing, both a 

parametric (t-test) as well as a non-parametric (Mann-Whitney) test on the difference 

are applied. The t-statistic of -1.45 does not exceed the critical value in absolute terms 

of 2.624 at the 5% significance level and I can therefore conclude that the difference 

for the two periods is not statistically significant different from zero. Utilizing the Mann-

Whitney test yields the same result of no significant difference. Consequently, the 

financial crisis of 2007/2008 did not considerably impact the extent of IPO underpricing 

in Germany. A potential explanation for this result might be that events like the financial 

crisis or the internet bubble only affect the degree of underpricing for a certain time 

when the event is still present but do not result in a general change in the level of 

underpricing. 

5.2 Summary and interpretation of findings 

As a last step in the analysis and interpretation, I aim to summarize and interpret the 

most important findings with regard to the proposed hypotheses and the underlying 

theories.  

5.2.1 Test for IPO underpricing 

First of all, underpricing has been present in the German IPO market between 2001-

2019 as the average initial return of 6.17% is statistically different from zero at the 1%-

level. Furthermore, in order to preclude that the finding is biased by a non-normal 

distribution, a non-parametric test confirmed the initial result. Hence, proposition 1 of 

fairly priced IPOs is rejected. Compared to earlier studies from the 90’s and early 

2000’s which showed initial returns of more than 40%, the level of underpricing is 

considerably lower. This discrepancy might be explained by the fact that the level of 

IPO underpricing varies over time (Loughran and Ritter 2004). Furthermore, these 

studies often contain data from the internet bubble years 1999 and 2000 during which 

initial returns exceeded the normal levels in many countries. 

5.2.2 Impact of valuation uncertainty on underpricing 

Further, it has been examined whether valuation uncertainty impacts IPO underpricing. 

Here, the proxy for ex-ante valuation uncertainty is not significant in the baseline 

regression and also remains statistically insignificant after introducing several control 
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variables. However, noticeable is the fact that the control variable Ln_size ,which is 

also often used as an alternative proxy for uncertainty, significantly reduces 

underpricing. One reason for this decrease can be the reduction in valuation 

uncertainty. This perfectly illustrates the difficulty in choosing the correct proxy and 

thus finding evidence for the Winner’s curse theory when using the Beatty and Ritter 

(1986) set-up. For this reason, I cannot reject proposition 2 with the applied proxy and 

therefore do not find empirical evidence for the Winner’s curse theory introduced by 

Rock (1986). All in all, the explanatory power of the introduced theory remains unclear 

due to its dependency on relevant proxies. 

5.2.3 Effect of pre-IPO lending relationship on underpricing 

The results from testing proposition 3 of a significant reduction in underpricing when 

having a pre-IPO lending relationship to a potential underwriter is one of the major 

findings of my empirical testing. Here, I find evidence that such a lending relationship 

is able to contribute in reducing asymmetric information and the associated 

underpricing. Furthermore, the results are robust to including firm and offering 

characteristics as control variables. These findings are of special importance since this 

area of research is rarely examined and my study is the first which aimed to support 

Schenones’ (2004) evidence in the German market. A further implication of my results 

is that the theory regarding the lending relationship and the associated lower 

asymmetric information seems to be robust to different institutional systems. On the 

one hand, Schenone (2004) finds support for lower initial returns in the U.S. market 

where firms are often financed via capital markets. On the other hand, European and 

especially German firms are substantially more dependent on bank loan financing 

(Elston and Yang 2010).  

5.2.4 Effect of pre-IPO lending relationship on valuation 

In connection with hypothesis 3, it is also proposed that firms which switch to a different 

underwriting institution are on average lower valued than companies which had a 

relationship to an institution without underwriting capabilities. I find evidence for this 

implication. Nonetheless, my findings do not support two other important empirical 

implications of this theory. Firstly, the hypothesis that issuers which actually were taken 

public by their relationship institution are higher valued than issuers that could but 
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decided not to go public with their relationship bank. Secondly, firms with a lending 

relationship to a bank without underwriting abilities are lower valued than those which 

actually went public with a bank with such abilities. As a result, my findings only partly 

support proposition 4 and the previous results. A reason for this discrepancy might be 

the different measurement of the valuation. While my analysis uses the value at the 

end of the first trading day, Schenone (2004) utilizes the value at the end of the 

fourteenth trading day. As a consequence, this idea needs further research in the 

future including the comparison of findings when using different time horizons.  

5.2.5 Effect of underwriter reputation on underpricing 

The reputation of an underwriter positively affects IPO underpricing in both cases with 

and without control variables. Nonetheless, a negative relationship was expected since 

the engagement of reputable intermediaries should help mitigating the negative effects 

of asymmetric information by accounting for the quality of the issuer. As emphasized 

in the literature review, a  reason for the unexpected sign might be the lack of a clear 

proxy measuring the reputation. Furthermore, as Habib and Ljungqvist (2001) point 

out, underwriter choice might not be exogenous but is rather influenced by particular 

firm characteristics. Hence, firms with high valuation uncertainty might hire the most 

prestigious underwriters since they can gain the most by engaging them. 

Consequently, proposition 5 which hypothesized a significant influence of reputation 

on underpricing is accepted even though the direction of the effect is not as expected.   

5.2.6 Impact of financial crisis on the degree of underpricing 

Lastly, it was investigated whether the extent of underpricing differs between the period 

before the financial crisis and the post crisis period. The comparison between the 

average underpricing for each period indicates that the initial returns are almost two 

times higher before the crisis. However, the statistical tests reveal that the difference 

in average underpricing between the two periods is not statistically significant. Hence, 

I cannot conclude that the financial crisis of 2007/2008 considerably affects the degree 

of underpricing.  
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5.3 Adjusting for econometric issues 

As mentioned earlier, most of the OLS regression analysis is prone to econometric 

issues in some way. For this reason, I will now discuss econometric problems which 

might be present in my empirical analysis and thereby biased my findings.   

5.3.1 Multicollinearity 

Theoretically introduced in section 4.4.3.1, I will now compute the condition index for 

each regression in order to test for a potential multicollinearity issue. The results are 

presented in Table 8.  

Table 8: Test for multicollinearity 

Table 8 presents the results of condition index for each regression model. The first row shows the respective 

regression model. The index is calculated with the following formula: 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑖𝑛𝑑𝑒𝑥 = √
𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑒𝑖𝑔𝑒𝑛𝑣𝑎𝑙𝑢𝑒

𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑒𝑖𝑔𝑒𝑛𝑣𝑎𝑙𝑢𝑒
 . 

Regression: 
Regression 
model (1) 

Regression 
model (2) 

Regression 
model (3) 

Regression 
model (4) 

Maximum eigenvalue 2.0205 3.7359 1.9300 3.6683 

Minimum eigenvalue 0.3735 0.1463 0.3807 0.1695 

Condition index 2.3259 5.0527 2.2516 4.6526 

 

Inferring from the results, the condition index equals 2.33 and 5.05 for the regression 

models with underpricing as the dependent variable. Considering that the rule of thumb 

implies weak multicollinearity for values between 5-10, one can argue that 

multicollinearity is not a problem in regression models (1) and (2). Similarly, with values 

of 2.25 and 4.65 for models (3) and (4), it is evident that multicollinearity also does not 

significantly influence the regression results for the issuer’s valuation. As a result, I do 

not find signals for serious multicollinearity issues in my regression estimations. 

5.3.2 Heteroscedasticity 

As discussed in section 4.4.3.2, heteroscedasticity might be present in my sample 

which is why I will perform the so-called White test in order to detect potential 

heteroscedasticity. Table 9 provides the results for all previously estimated regression 

models.  
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Table 9: White test for heteroscedasticity 

The following table shows the results of the White test for heteroscedasticity. Particularly, it documents the 
observed values, the degrees of freedom as well as the critical values for the 5%-significance level and for the 
1%-significance level, respectively. The squared residuals of each regression are regressed on the introduced 
explanatory variables. The first row of the table documents the respective regression model.  

Regression: 
Regression 
model (1) 

Regression 
model (2) 

Regression 
model (3) 

Regression 
model (4) 

Observed value 13.4914 4.3713 25.2067 39.2928 

Degrees of freedom 8.0000 6.0000 22.0000 20.0000 

Critical value at 5%-level 15.5073 12.5916 33.9244 31.4104 

Critical value at 1%-level 20.0902 16.8119 40.2894 37.5662 

p-value 0.0960 0.6266 0.2873 0.0061 

 

The results document that the null hypothesis of homoscedasticity can only be rejected 

for the regression model (4) which analyzes the effect of both explanatory and control 

variables on the issuer’s valuation at the end of the first trading day. Consequently, I 

can conclude that the regression models (1) - (3) are not subject to a heteroscedastic 

issue and the derived findings are valid. Since heteroscedasticity is an issue in 

regression model (4), the inferred results might be invalid. For this reason, I will further 

compute so-called White’s heteroscedasticity consistent standard errors for model (4) 

which correct for the heteroscedasticity issue. Particularly, the regression estimation 

is still done with OLS but the standard errors are measured differently and not under 

the assumption of homoscedasticity (Hayes and Cai 2007). Table 10 compares the 

previous findings from section 5.1.2.2 with the t-statistics after correcting the standard 

errors. 

Table 10: Comparison of regression model (4) results after adjusting for 

heteroscedasticity 

Table 10 reports coefficients and t-statistics (in parentheses) for the OLS regression on the dependent variable 
valuation at the end of the first trading day. The first row of the table shows the respective regression model with 
and without adjusted t-statistics.  For further information regarding definitions and sources of the used variables, 
please refer to Appendix A.1.The *,**,*** are notations for the statistical significance at the 10%,5%, and 1% level, 
respectively. 

Regression model: 
Regression model (4) with 

unadjusted results 
Regression model (4) with 

adjusted results 

A. Explanatory variables   

Intercept -6.5704* -6.5704** 



 69 

 

(-1.6826) (-2.3671) 

LN_marketcap   

   

Could -1.1710* 

(-1.8382) 

-1.1710** 

(-2.2934) 

Did 0.6263 

(0.8565) 

0.6263 

(1.3997) 

Underwriter_reputation -1.1047 -1.1047 

 (-1.4904) (-1.2276) 

B. Control variables   

Ln_size -0.6681*** -0.6681*** 

 (-3.5227) (-4.1567) 

Ln_age -0.3659* -0.3659* 

 (-1.7301) (-1.8848) 

Ln_proceeds 0.8243*** 0.8243*** 

 (3.2151) (3.1437) 

ROA -7.0769*** -7.0769* 

 (-4.3683) (-1.9088) 

Liabilities/Assets -2.8887*** -2.8887 

 (-2.6240) (-1.5461) 

Cash/Assets 2.1510* 2.1510 

 (1.9638) (0.8699) 

PE -0.1551 -0.1551 

 (-0.2922) (-0.2282) 

Observations 130.0000 130.0000 

R-squared 0.3418 0.3418 

Adjusted R-squared 0.2865 0.2865 

F-test all coefficients = 0 6.1804*** 6.1804*** 

 

The corrected standard errors do not generally change the previous findings for the 

explanatory variables. The significance of the variable Could increases and is now 

statistically significant at the 5%-level. Further, the correction lowered the p-value for 

Did which is however still statistically insignificant. To summarize, the general findings 
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with regard to the explanatory variables are still valid after correcting for 

heteroscedasticity. When considering the control variables, one can observe that the 

impact is much more pronounced with some of the firm characteristics losing their 

considerable influence on the dependent variable. For example, the leverage has been 

highly significant previously but after correcting for heteroscedasticity, I can no longer 

infer that the variable is statistically significant different from zero. Nevertheless, the 

most important finding from this comparison is that even though heteroscedasticity is 

present in regression model (4), the results with regard to the explanatory variables 

are still valid after correcting for this issue.  

5.3.3 Endogeneity 

Endogeneity is an issue in many regression analyses. Peculiarly, the problem arises 

when an explanatory variable is correlated with the error term. As a result, the obtained 

regression estimates might be inconsistent which in turn can lead to wrong inferences 

and interpretations of the findings. A typical source of endogeneity is omitting variables 

which refers to the issue of not including a relevant variable in the analysis (Ullah et al. 

2018). The issue of endogeneity then arises when there is correlation between any of 

the explanatory variables and the omitted one. The risk of omitting important variables 

is also referred to as underfitting the regression model. On the other hand, one can 

also overfit the analysis when including variables which represent incorrect theories 

(Gujarati and Porter 2009). 

The danger of omitted variables in my regression analysis is highly present. Research 

in the area of IPO underpricing has produced various groups of theories each with a 

number of different explanations. Therefore, it is uncertain which exact variables 

should be included in order to get the best fitting model. Considering the moderately 

low R-squared of my regression models, it is evident that the majority of the observed 

underpricing remains unexplained which can indicate the presence of omitted 

variables. A potential existent method to address the issue of endogeneity is the 

construction of a least squares’ regression model with two or more stages. 

Nevertheless, an extensive adjustment for the potential endogeneity bias is beyond 

the scope of this thesis and is thus subject to suggestions for future research which 

will be provided in the last part of this thesis. Consequently, I cannot preclude that 
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endogeneity biased my findings and therefore, all inferences and interpretations 

should be handled with caution.  

5.4 Limitations 

In my opinion, the most severe limitation of my empirical research refers to 

econometric issues and the problem of endogeneity in peculiar. It is quite likely that 

the investigation is subject to an endogeneity issue which would highly impact the 

inferences and interpretations of my results. One potential source of the endogeneity 

bias is the problem of omitting one or more relevant variables. Since there is no 

superior theory or model which perfectly explains the phenomenon, researchers 

always need to focus on particular theories which they think are best able to describe 

underpricing. Hence, not all existing theories can be analyzed within one paper and 

the issue of endogeneity has to be accounted for statistically. Here applying 

regressions with two or more stages and instrumental variables can help mitigating the 

endogeneity bias. 

In addition, choosing the German stock market instead of larger IPO markets like in 

the U.S. has limited the available number of observations. In this context, it has to be 

noted that also the availability of data might have influenced the results. For example, 

some IPOs during the examined time period had to be excluded since the security 

prospectus was not available. Therefore, I could not assess whether the firm had a 

lending relationship. As a result of excluding some observations due to the missing 

information, there is the possibility of a selection bias. The reason for this bias might 

be that all excluded IPOs belong to certain type of firm. Within this context, one could 

think of extremely small firms which are already delisted. A further source of the 

selection bias results from the fact that some firms might have had bank debt prior to 

the offering, but not disclosed specific information about bank loans. These IPOs have 

also been excluded. Thus, excluding all of these companies from the analysis might 

led to biased results.  

Accompanied with the relatively low number of IPOs in Germany, the classification into 

three groups for the purpose of specifying the banking relationship might present a 

further limitation. As a consequence of the classification, the number of observations 
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in each group is rather small compared to other studies in the field of IPO underpricing. 

Naturally, the smaller a sample is the more it might have been influenced by outliers 

which in turn negatively affects the reliability and explanatory power of the analysis. It 

is therefore necessary to interpret the findings with care and one should not derive a 

general trend from my findings. Moreover, one cannot simply transfer the results to 

different markets and samples. Here, a larger examination, e.g. across Western 

European IPO markets is needed in order to understand the full extent of the influence 

of lending relationships on underpricing.  

Furthermore, my study does not account for the exact nature of the banking 

relationship. In particular, one can differentiate between a pre-IPO lending relationship 

and an underwriting relationship during a debt issue prior to the offering. In theory, a 

lending relationship discloses more information about the issuer and is therefore better 

able to reduce asymmetric information. The reason is that in a lending relationship the 

bank actually lends money to the firm and thus has an incentive to only select high 

quality borrowers and also perform ongoing monitoring activities. On the other hand, 

in the context of public debt issues, the bank only manages to sell the debt to investors 

and does not further interact with the company after the issue (Schenone 2004). Due 

to the limited number of public debt issues by German firms prior to an IPO, I was not 

able to compare lending and underwriter relationships in my sample. 

Lastly, the need for proxies can also be considered as a limitation. For instance, the 

ex-ante valuation uncertainty is not directly observable, and a proxy has to be 

constructed. However, an exact proxy is missing, and the findings therefore highly 

depend on the utilized measure. In addition, even though the perfect proxy might exist, 

it could still only be applicable for a specific market and yield insignificant results for 

different markets. For the above-mentioned reasons, inferences about  the ex-ante 

uncertainty as well as for the underwriter reputation should be made with caution. 
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6. Conclusion  

In the last part of this thesis, the concluding statement is provided which also describes 

specific contributions of my research to the existing literature on the phenomenon of 

underpricing. Furthermore, I will introduce several suggestions for future research on 

IPO underpricing which are based on the limitations of my research.  

6.1 Concluding statement 

This thesis aimed to shed further light into the puzzling phenomenon of IPO 

underpricing. In order to do so, it tested an existent asymmetric information model 

which might explain the occurrence of IPO underpricing in the German market. Further, 

factors leading to lower asymmetric information and thereby lower underpricing were 

examined. 

In line with previous research, the existence of underpricing for the selected period 

ranging from 2001 until 2019 is confirmed with an average initial return of 

approximately 6.2%. However, this result is significantly lower when compared to 

earlier studies from the mid 1990’s and early 2000’s which document underpricing of 

up to 45%. A potential explanation for this discrepancy might be the well-documented 

fact that the phenomenon of IPO underpricing varies over time (Loughran and Ritter 

2004).  

After confirming the existence of underpricing, this thesis further focused on theories 

from the group of asymmetric information models which might explain the 

phenomenon. This has been conducted by investigating the following research 

question: 

“Are asymmetric information models able to explain the occurrence of IPO underpricing 

in the German market for the years 2001 until 2019? 

The examined theories include an indirect test of the popular Winner’s curse theory as 

well as the proposition that mandating reputable underwriters can certify for the quality 

of the issue. In addition, the rarely investigated topic of the influence of pre-IPO 
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banking relationships on initial returns and the valuation of the respective issuer at the 

end of the first trading day has been assessed.   

In fact, I present statistically significant evidence that having a pre-IPO lending 

relationship to an institution which is able to manage offerings lowers asymmetric 

information and the associated underpricing. Particularly, such a relationship lowers 

the average initial return by more than 7%. This finding is also robust to controlling for 

several firm as well as offering characteristics. The results for the effect of such 

relationships on the valuation are however, limited to the comparison of firms which 

have switched to a different underwriter and issuers with a lending relationship to a 

bank without the ability to underwrite IPOs. For these IPOs, former issuers are on 

average lower valued which is in line with the expectation.  

Furthermore, I do not find statistically significant evidence for Rock’s (1986) winner’s 

curse model. Whether the winner’s curse in fact does not play an important role to 

explain underpricing in Germany or if the result is largely driven by the use of the 

specific proxy remains uncertain. Lastly, I have not found statistically significantly lower 

underpricing in the years after the financial crisis compared to the pre-crisis years. One 

potential reason might be that such events only impact the degree of underpricing for 

a certain time period but do not lead to a general change in the level of the 

phenomenon. However, the exact reason remains unexplained and demands an 

analysis in greater detail.  

This thesis contributes to the previous literature on IPO underpricing in several ways. 

Mainly, utilizing a unique and hand collected data set of IPO issuers with an existent 

and disclosed lending relationship prior to the offering allows me to analyze the effect 

of such relationships on underpricing which, to my knowledge, has only been done for 

the U.S. and China. This makes the research for the German market especially 

interesting since the institutional systems between the U.S. and Europe with regard to 

external financing differ considerably. Most of the European in general and the German 

market particularly are characterized by a dependence of companies on bank 

financing. All in all, the extension of the findings for a different market with bank 

dependent issuers presents an important contribution and offers an additional way of 

lowering asymmetric information during the IPO process. 
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Secondly, my examination covers the most recent years and thus enables me to 

update the findings of previous research and to detect variations over time. Associated 

with this fact, my sample covers a relatively long period of almost 20 years compared 

to other underpricing studies which typically include around 5 years.    

6.2 Suggestions for future research  

Naturally, a good starting point for future research suggestions are the limitations that 

the own analysis is faced with. 

In my opinion, the importance of the research in the field of the impact of pre-IPO 

lending relationships on reducing information asymmetries is underestimated and 

should attract more attention. However, as mentioned before, an increased sample 

size is necessary in order to fully understand the influence of lending relationships on 

IPO underpricing. In this context, a cross-country analysis for Western European IPO 

markets is of highest interest since nearly all of these countries, except for the U.K., 

share similarities in the institutional system. Furthermore, including more countries 

then allows to reduce the sample period and therefore preclude that the findings are 

largely driven by the well-documented phenomenon that IPO underpricing varies over 

time.   

Further, the research needs to adjust for the endogeneity bias. Specifically, the issue 

can be eliminated or at least mitigated when utilizing a least squares regression with 

two or more stages. Only after eliminating the endogeneity issue one is able to make 

reliable inferences from the empirical analysis.    

An extension of the analysis in terms of investigating the degree of underpricing across 

different industries is also of interest. Here, I would assume that industries in the high 

technology sector like software development or automatization exhibit higher levels of 

underpricing compared to traditional industries like chemicals or utilities. A potential 

reason might be that former industries are more dynamic and less comprehensible 

which leads to higher uncertainty about the true quality of the issuer. An additional 

extension could be to test the signaling theory. During the data collection process, it 

became evident that a substantial number of IPO firms also conducted a SEO in the 

subsequent years. Hence, the German IPO market seems to be a good environment 
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to test if the underpricing is used to signal a high quality and then raise additional 

capital at better terms in subsequent offerings (Allen and Faulhaber 1989). 

Last but not least, the fact that even after more than 50 years of extensive research 

within the field of IPO underpricing, there is still no superior explanation, raises the 

question whether the existing theories and models are sufficient to explain the IPO 

underpricing puzzle. Hence, new theories might be in order which then can clarify more 

of the variation in initial returns.  
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Appendix 

Table A.1: Variable definitions and sources 

Table A.1 documents the definition as well as the source of each variable included in the empirical examination.  

Variable Description Source 

A. Dependent variables   

Underpricing The simple first day initial return calculated as the 
first day closing price minus the final offer price 
and then divided by the final offer price. 

Compustat/ 
FactSet/ 

annual report 

Valuation The natural logarithm of the ratio of market 
capitalization at the end of the first trading day and 
the reported revenue in the last financial year prior 
to the offering. 

Thomson One/ 
annual report 

B. Explanatory variables   

Ex-ante valuation uncertainty The natural logarithm of the ratio of market 
capitalization at the end of the first trading day and 
the reported revenue in the last financial year prior 
to the offering. 

Thomson One/ 
annual report 

Could A dummy variable, equal to one if the relationship 
bank has underwriting capabilities and zero 
otherwise.  

Prospectus 

Did A dummy variable, equal to one if the relationship 
bank actually managed the IPO and zero 
otherwise.  

Prospectus 

Underwriter reputation A dummy variable, equal to one if the lead 
underwriter is among the top 10 in relative market 
share and zero otherwise. 

FactSet 

B. Control variables   

Size The natural logarithm of the total assets. Thomson One/ 
annual report 

Age The natural logarithm of the age of the respective 
issuer at the IPO date plus one. 

Prospectus 

IPO proceeds The natural logarithm of the total IPO proceeds. Deutsche 
Börse AG 

Profitability Return on Assets calculated as the net income 
divided by the total assets for the last financial 
year prior to the offering. 

Thomson One/ 
annual report 

Leverage Ratio of total liabilities to total assets for the last 
financial year prior to the offering. 

Thomson One/ 
annual report 
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Cash/Assets Calculated as the ratio of cash & cash equivalents 
to total assets for the last financial year prior to the 
offering. 

Thomson One/ 
annual report 

PE-shareholding A dummy variable, equal to one if the issuer 
reported a shareholding of a private equity firm 
prior to the offering and zero otherwise. 

Prospectus 
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Table A.2: List of IPOs included in the final sample 

Table A.2 shows a list of all German IPOs between 2001-2019 included in the final sample. It contains the name 
of the issuer, the IPO date and the simple first day initial return. 

Name IPO date Final offer price Initial first day return 

TeamViewer 25.09.2019 26.25 -3.01% 

Knorr-Bremse 12.10.2018 80.00 2.05% 

Westwing 09.10.2018 26.00 -3.12% 

Akasol 29.06.2018 48.50 3.05% 

Home 24 15.06.2018 23.00 27.83% 

STS Group 01.06.2018 24.00 0.00% 

NFON 11.05.2018 12.00 10.50% 

cyan 28.03.2018 23.00 3.04% 

Siemens Healthineers 16.03.2018 28.00 7.86% 

Stemmer Imaging 27.02.2018 34.00 10.88% 

Dermapharm Holding 09.02.2018 28.00 -7.14% 

Befesa 03.11.2017 28.00 13.46% 

HelloFresh 02.11.2017 10.25 3.41% 

Varta 19.10.2017 17.50 14.57% 

Voltabox 13.10.2017 24.00 33.33% 

Delivery Hero 30.06.2017 25.50 9.02% 

Vapiano 27.06.2017 23.00 4.35% 

IBU-tec advanced materials 30.03.2017 16.50 0.00% 

Aumann 24.03.2017 42.00 20.71% 

innogy 07.10.2016 36.00 0.00% 

va-Q-tec 30.09.2016 12.30 17.89% 

B.R.A.I.N. Biotechnology 09.02.2016 9.00 1.11% 

Hapag-Lloyd 06.11.2015 20.00 1.05% 

Chorus Clean Energy 07.10.2015 9.75 1.54% 

Covestro 06.10.2015 24.00 10.42% 

Scout24 01.10.2015 30.00 -3.00% 

elumeo 03.07.2015 25.00 -0.40% 

Tele Columbus 23.01.2015 10.00 12.50% 

Zalando 01.10.2014 21.50 0.00% 

Snowbird 29.09.2014 6.00 0.00% 

Braas Monier Building Group 25.06.2014 24.00 -7.08% 

JJ Auto 16.06.2014 7.17 11.58% 

Stabilus 23.05.2014 21.50 8.60% 

SLM Solutions Group 09.05.2014 18.00 0.22% 

Bastei Luebbe 08.10.2013 7.50 -0.40% 

OSRAM Licht 08.07.2013 24.00 -0.83% 

Kion Group 28.06.2013 24.00 -1.25% 

Firstextile 12.11.2012 10.00 0.00% 

Telefonica 30.10.2012 5.60 3.57% 

Hess 25.10.2012 15.50 -0.32% 

KTG Energie 29.06.2012 13.80 4.35% 

Haikui Seafood 15.05.2012 10.00 0.30% 
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Ultrasonic 09.12.2011 9.00 -4.56% 

Altech Advanced Materials 13.07.2011 6.50 3.38% 

SHW 07.07.2011 26.00 -0.38% 

China Specialty Glass 01.07.2011 9.00 -14.44% 

Adler Modemaerkte 22.06.2011 10.00 -0.40% 

Powerland 11.04.2011 15.00 0.00% 

Norma Group 08.04.2011 21.00 -0.95% 

Williams Grand Prix Holdings 02.03.2011 25.00 -2.48% 

Derby Cycle 04.02.2011 12.50 1.52% 

DTB - Deutsche Biogas 03.12.2010 8.50 1.76% 

Stroeer 15.07.2010 20.00 0.00% 

Joyou 30.03.2010 13.00 12.31% 

Brenntag 29.03.2010 50.00 8.00% 

TOM TAILOR Holding 26.03.2010 13.00 -1.15% 

Kabel Deutschland 22.03.2010 22.00 1.09% 

SMA Solar Technology 27.06.2008 47.00 18.09% 

GK Software 19.06.2008 21.00 0.48% 

MeVis Medical Solutions 16.11.2007 55.00 -7.49% 

Hamburger Hafen und Logistik 02.11.2007 53.00 16.98% 

centrotherm international AG 12.10.2007 34.50 30.43% 

MOBOTIX 10.10.2007 15.50 16.19% 

Cargofresh 01.10.2007 5.00 1.00% 

m4e 19.07.2007 6.50 -3.08% 

Homag Group 13.07.2007 31.00 2.87% 

EnviTec Biogas 12.07.2007 47.00 7.45% 

ZhongDe Waste Technology 06.07.2007 26.00 21.15% 

Tognum 02.07.2007 24.00 -0.08% 

VTG Aktiengesellschaft 28.06.2007 18.00 -2.22% 

STEICO 25.06.2007 17.50 5.83% 

Gerresheimer 11.06.2007 40.00 -4.13% 

Wacker Neuson 15.05.2007 22.00 17.27% 

Halloren Schokoladenfabrik 11.05.2007 7.00 6.43% 

Versatel 27.04.2007 29.00 -4.76% 

SMT Scharf 11.04.2007 9.50 3.37% 

TWINTEC 22.03.2007 11.00 26.64% 

KROMI Logistik 08.03.2007 20.00 14.95% 

ITM Technology 09.01.2007 8.00 5.25% 

Symrise 11.12.2006 17.25 7.25% 

SKW Stahl-Metallurgie Holding 01.12.2006 29.00 2.34% 

Francotyp-Postalia Holding 30.11.2006 19.00 0.00% 

Nabaltec 24.11.2006 15.50 8.39% 

Heidelberg Pharma 13.11.2006 13.80 0.22% 

Petrotec 06.11.2006 17.00 0.41% 

Muehlhan 26.10.2006 5.80 0.00% 

hotel.de 20.10.2006 21.50 0.00% 

Nanogate 18.10.2006 32.00 -1.22% 

VERBIO Vereinigte BioEnergie 16.10.2006 14.50 4.00% 
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CINEMEDIA 16.10.2006 6.00 0.83% 

CropEnergies 29.09.2006 8.00 -5.00% 

Manz Automation 22.09.2006 19.00 -4.79% 

HELMA Eigenheimbau AG 19.09.2006 20.00 0.65% 

ItN Nanovation AG 28.07.2006 20.00 22.35% 

SMARTRAC 20.07.2006 17.00 5.88% 

emQtec 14.07.2006 6.00 5.00% 

artec technologies 07.07.2006 5.00 3.00% 

Bauer 04.07.2006 16.75 3.82% 

Kloeckner & Co 28.06.2006 16.00 -7.19% 

Terex Material  23.06.2006 22.00 1.82% 

EQS Group 08.06.2006 15.30 0.33% 

YOC 02.06.2006 18.00 0.56% 

Impreglon 31.05.2006 6.50 -6.15% 

Schmack Biogas 24.05.2006 31.00 6.19% 

Matica Technologies 12.05.2006 19.00 -1.05% 

Air Berlin 11.05.2006 12.00 -6.08% 

Roth & Rau 11.05.2006 36.00 18.14% 

klicktel 18.04.2006 15.00 2.87% 

Wacker Chemie 10.04.2006 80.00 22.38% 

SAF 06.04.2006 17.60 0.51% 

Bio-Gate 05.04.2006 21.00 64.86% 

ecotel communication 29.03.2006 17.00 -0.29% 

primion Technology 13.02.2006 14.50 -0.21% 

Frogster Interactive Pictures 10.02.2006 13.50 4.22% 

Plan Optik 29.12.2005 20.00 32.50% 

Praktiker 22.11.2005 14.50 4.21% 

Thielert 17.11.2005 13.50 4.89% 

Global PVQ 05.10.2005 38.00 25.00% 

Bosch Solar Energy 30.09.2005 42.00 25.00% 

Conergy 17.03.2005 54.00 23.98% 

Sky Deutschland 09.03.2005 28.00 13.57% 

Epigenomics 19.07.2004 9.00 0.33% 

Wincor Nixdorf 19.05.2004 41.00 1.59% 

Solar-Fabrik AG  17.07.2002 8.00 -3.37% 

REpower Systems SE 26.03.2002 41.00 2.22% 

init innovation in traffic systems SE 24.07.2001 5.10 0.98% 

Muller - Die lila Logistik 30.05.2001 7.00 0.71% 

Farmatic biotech energy AG 09.04.2001 17.00 5.88% 

co.don 14.02.2001 15.00 39.20% 

Sunways AG 09.02.2001 7.00 85.00% 
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Table A.3: Relationship and underwriting banks for each IPO 

Table A.3 presents a list of the pre-issue relationship banks and the underwriting institutions for each IPO in the final sample.  

Issuer Relationship banks Underwriting banks 

TeamViewer Bank of America; Goldman Sachs; Morgan Stanley; Barclays; Commerzbank; 

LBBW; ING; RBC; Deutsche Bank 

Bank of America; Goldman Sachs; Morgan Stanley; 

Barclays; RBC 

Knorr-Bremse European Investment Bank; Bayern LB Deutsche Bank; J.P. Morgan; Morgan Stanley; Berenberg; 

Commerzbank; UBS; UniCredit 

Westwing Deutsche Kontor Privatbank; Citigroup Berenberg; Citigroup 

Akasol Sparkasse Bodensee Citigroup; Commerzbank; Bankhaus Lampe 

Home 24 Deutsche Kontor Privatbank Berenberg; Citigroup; Goldman Sachs 

STS Group Mediocredito; INTESA; BNP Paribas Hauck & Aufhäuser; Main First Bank 

NFON UniCredit Berenberg; Baader Bank; ODDO BHF 

cyan Raiffeisenbank Attersee-Süd Hauck & Aufhäuser; Main First Bank 

Siemens 

Healthineers 

Silicon Valley Bank Deutsche Bank; Goldman Sachs; J.P. Morgan; BNP Paribas; 

Bank of America; Citigroup; UBS; Berenberg; Commerzbank; 

HSBC; Jefferies; Nordea; RBC; UniCredit 
Stemmer Imaging KfW Hauck & Aufhäuser 

Dermapharm 

Holding 

Bayern LB; Commerzbank; Raiffeisen Landesbank Oberösterreich; Deutsche 

Postbank; Baden-Württembergische Bank; IKB 

Berenberg; ODDO BHF 

Befesa Santander; BBVA; Banco Popular; Bankia; Caixabank; Commerzbank; Banco 

Cooperativo Espanol; Caja Rural de Navarra; Banco Bilbao; Goldman Sachs 

Citigroup; Goldman Sachs; J.P. Morgan; Berenberg; 

Commerzbank; Santander; Stifel 

HelloFresh Rabobank; BNP Paribas; Deutsche Bank; J.P. Morgan Deutsche Bank; J.P. Morgan; Morgan Stanley; Berenberg; 

BNP Paribas; Rabobank 

Varta Bayern LB; Erste Bank Group; HSBC; Nord LB; UniCredit Berenberg; UniCredit 

Voltabox Volksbank Lippstadt; Texas Capital Bank Bankhaus Lampe; Hauck & Aufhäuser 

Delivery Hero Berliner Sparkasse; KfW; Landesbank Berlin Citigroup; Goldman Sachs; Morgan Stanley; UniCredit; 

Berenberg; Jefferies; UBS 

Vapiano UniCredit; Barclays; Commerzbank; Credit Lyonnais; DZ Bank; HSH Nordbank Barclays; Berenberg; Jefferies; UniCredit 

IBU-tec advanced 

materials 

Sparkasse Mittelthüringen ICF Bank 

Aumann Sparkasse Rahden; DZ Bank; Commerzbank; Deutsche Bank; LBBW Berenberg; Citigroup; Hauck & Aufhäuser 

innogy Bank of Tokyo-Mitsubishi; Commerzbank; Royal Bank of Scotland; UniCredit Deutsche Bank; Goldman Sachs; BNP Paribas; Bank of 

America; Credit Suisse; UBS; Santander; Berenberg; RBC 

va-Q-tec KfW; Sparkasse Mainfranken Würzburg Berenberg; Main First Bank; equinet 
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B.R.A.I.N. 

Biotechnology 

Landesbank Berlin; Volksbank Münster ODDO Seydler Bank 

Hapag-Lloyd UniCredit; Deutsche Bank; HSH Nordbank; Santander; Citigroup; BNP Paribas; 

Nordea; Credit Agricole; HSBC; ING; Credit Suisse; Commerzbank; M.M. 

Warburg; Goldman Sachs; Berenberg; KfW; IKB 

Berenberg; Deutsche Bank; Goldman Sachs; Citigroup; 

Credit Suisse; HSBC; UniCredit; DZ Bank; ING; M.M. 

Warburg 
Chorus Clean 

Energy 

KfW Berenberg; ODDO BHF 

Covestro UniCredit; Deutsche Bank; Citigroup; Bank of America Deutsche Bank; Morgan Stanley; Bank of America; Citigroup; 

Credit Suisse; J.P. Morgan; UBS; BNP Paribas; UniCredit 

Scout24 Barclays; Credit Suisse; Goldman Sachs; Morgan Stanley Credit Suisse; Goldman Sachs; Barclays; Jefferies; Morgan 

Stanley elumeo Berliner Sparkasse; Siam Commercial Bank Societe Generale; Baader Bank; M.M. Warburg; equinet 

Tele Columbus ING; Credit Suisse; Deutsche Bank; Bank of New York Mellon; BNP Paribas; 

J.P. Morgan; Goldman Sachs; UniCredit; Volksbank Magdeburg 

J.P. Morgan; Goldman Sachs; Bank of America; Berenberg 

Zalando Morgan Stanley; Goldman Sachs; Credit Suisse; Deutsche Bank; J.P. Morgan; 

Commerzbank; KfW; Sparkasse Mittelthüringen 

Morgan Stanley; Goldman Sachs; Credit Suisse; Deutsche 

Bank; J.P. Morgan; Jefferies; Stifel 

Snowbird Agriculture Development Bank; Bank of China CM-Equity; ACON Actienbank 

Braas Monier 

Building Group 

Goldman Sachs; Deutsche Bank; BNP Paribas; J.P. Morgan BNP Paribas; J.P. Morgan; UBS; Berenberg; Goldman 

Sachs 

JJ Auto Industrial and Commerce Bank of China ACON Actienbank 

Stabilus J.P. Morgan; Commerzbank J.P. Morgan; Commerzbank; Societe Generale; UniCredit 

SLM Solutions 

Group 

Sparkasse Lübeck Credit Suisse; Deutsche Bank; ODDO BHF; Canaccord 

Bastei Luebbe Commerzbank; Deutsche Bank; Sparkasse KölnBonn Close Brother Seydler Bank 

OSRAM Licht Deutsche Bank; Goldman Sachs; Commerzbank; UBS; UniCredit; Banco Bilbao; 

Bayern LB; Citigroup; DZ Bank; HSBC; J.P. Morgan; LBBW 

Deutsche Bank; Goldman Sachs; Commerzbank; Berenberg 

Kion Group UniCredit; BNP Paribas; Commerzbank; Deutsche Bank Deutsche Bank; Goldman Sachs; KKR; Morgan Stanley; 

BNP Paribas; Commerzbank; Societe Generale; UniCredit 

Firstextile Nomura Macquarie Capital; M.M. Warburg 

Telefonica Macquarie Capital; ABN Amro J.P. Morgan; UBS; Bank of America; BNP Paribas; Citigroup; 

HSBC; Banca IMI; Bayern LB; BBVA; Commerzbank; 

Santander; Societe Generale 
Hess Ostsächsische Sparkasse Dresden; Volksbank Villingen LBBW; Kempen; M.M. Warburg 

KTG Energie Bremer Landesbank; Sachsen Bank; KfW WGZ Bank 

Haikui Seafood International Bank for Reconstruction and Development; KfW Biw Bank; Pareto Securities 

Ultrasonic China Construction Bank; Commerzbank Biw Bank; BankM 
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Altech Advanced 

Materials 

Agriculture Bank of China; China Construction Bank Biw Bank; BankM 

SHW UniCredit; Commerzbank; Baden-Württembergische Bank; DZ Bank Commerzbank; BNP Paribas 

China Specialty 

Glass 

Industrial and Commerce Bank of China Viscardi 

Adler 

Modemaerkte 

Ostsächsische Sparkasse Dresden; Sachsen Bank Credit Agricole 

Powerland Agriculture Bank of China; Guangdong Development Bank Macquarie Capital; Berenberg 

Norma Group Commerzbank; West LB; SEB; UniCredit Commerzbank; Deutsche Bank; Goldman Sachs; Berenberg; 

Macquarie Capital 

Williams Grand 

Prix Holdings 

Barclays Bank am Bellevue; Baader Bank 

Derby Cycle HSH Nordbank equinet; ODDO BHF; M.M. Warburg 

Deutsche Biogas Oldenburgische Landesbank; KfW; Landwirtschaftliche Rentenbank equinet 

Stroeer Kreissparkasse Köln; Sparkasse KölnBonn; NRW Bank; SKB 

Kapitalbeteiligungsgesellschaft 

J.P. Morgan; Morgan Stanley; Commerzbank; Credit 

Agricole; West LB 

Joyou Deutsche Bank; Royal Bank of Scotland; LBBW; Scotiabank; Helaba Macquarie Capital; China International Capital Corp; West 

LB; DZ Bank 

Brenntag Goldman Sachs; Deutsche Bank; Morgan Stanley Goldman Sachs; Deutsche Bank; Bank of America; J.P. 

Morgan; Commerzbank; HSBC; Societe Generale; Royal 

Bank of Scotland TOM TAILOR 

Holding 

Commerzbank Commerzbank; J.P. Morgan 

Kabel 

Deutschland 

Royal Bank of Scotland; Goldman Sachs; Deutsche Bank Deutsche Bank; J.P. Morgan; Morgan Stanley; UBS; BNP 

Paribas; Societe Generale; Royal Bank of Scotland 

SMA Solar 

Technology 

Hua Nan Commercial Bank; Bank of Taiwan; International Commercial Bank of 

China; China Construction Bank 

Citigroup; Deutsche Bank; Commerzbank; LBBW 

GK Software Commerzbank ICF Bank 

MeVis Medical 

Solutions 

Deutsche Ausgleichsbank; Deutsche Bank M.M. Warburg; LBBW 

Hamburger Hafen 

und Logistik 

European Investment Bank; KfW Citigroup; J.P. Morgan; Commerzbank; Berenberg; 

Hamburger Sparkasse; HSH Nordbank; M.M. Warburg 

centrotherm 

international AG 

Deutsche Bank; Volksbank Blaubeuren; Baden-Württembergische Bank; DZ 

Bank; Commerzbank 

Citigroup; Commerzbank; LBBW 

MOBOTIX Sparkasse Donnersberg; KfW DZ Bank 

Cargofresh Volks- und Raiffeisenbank Halstenbek-Schenefeld; BAG Bank AXG Investmentbank 
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m4e Commerzbank VEM Aktienbank 

Homag Group Deutsche Bank Dresdner Kleinwort; J.P. Morgan; LBBW; Cazenove 

EnviTec Biogas KfW; Bremer Landesbank; Landessparkasse zu Oldenburg Dresdner Kleinwort; Berenberg; West LB 

ZhongDe Waste 

Technology 

Agriculture Bank of China; Fujian Xingye Bank of China BOCI Asia; CLSA Asia-Pacific 

Tognum Barclays; Deutsche Bank; Royal Bank of Scotland; UniCredit; Commerzbank; 

Dresdner Kleinwort 

Deutsche Bank; Goldman Sachs; Credit Suisse; Dresdner 

Kleinwort; Lehman Brothers; Sal. Oppenheim; Societe 

Generale 
VTG 

Aktiengesellschaft 

DVB Bank; KfW Goldman Sachs; UBS; UniCredit; M.M. Warburg 

STEICO HSBC HSBC; Baader Bank 

Gerresheimer Credit Suisse; J.P. Morgan; Commerzbank; Royal Bank of Scotland Credit Suisse; Morgan Stanley; ABN Amro; Cazenove; 

Dresdner Kleinwort 

Wacker Neuson Deutsche Bank; J.P. Morgan; M&I Marshall & Ilsley Bank; UniCredit Deutsche Bank; Sal. Oppenheim; UBS 

Halloren 

Schokoladenfabrik 

Deutsche Kreditbank; Baden-Württembergische Bank; HSH Nordbank; 

Commerzbank 

LBBW 

Versatel J.P. Morgan; Bank of America; West LB Credit Suisse; J.P. Morgan; Deutsche Bank; Citigroup; Sal. 

Oppenheim; West LB 

SMT Scharf Dresdner Bank; Commerzbank Baader Bank 

TWINTEC Volks- und Raiffeisenbank Rhein-Sieg; Landesbank Rheinland-Pfalz; KfW equinet 

KROMI Logistik Hamburger Sparkasse Berenberg 

ITM Technology IBM Deutschland Kreditbank Concord Effekten 

Symrise J.P. Morgan; Commerzbank; Royal Bank of Scotland; Barclays Deutsche Bank; UBS; Citigroup; Dresdner Kleinwort; HSBC; 

Bank Vontobel; Nord LB; Sal. Oppenheim 

SKW Stahl-

Metallurgie 

Holding 

Credit Suisse; HSBC; Nomura; Tokyo-Mitsubishi Securities; Deutsche Bank; 

Daiwa Securities 

Viscardi; Nord LB 

Francotyp-

Postalia Holding 

BNP Paribas Cazenove; Commerzbank 

Nabaltec Bank of America; UniCredit; KfW UniCredit; Berenberg 

Heidelberg 

Pharma 

Deutsche Ausgleichsbank West LB; Sal. Oppenheim 

Petrotec KfW; IKB UBS; Sal. Oppenheim; Bayern LB 

Muehlhan UniCredit West LB 

hotel.de Deutsche Bank UniCredit 

Nanogate Landesbank Saar; LBBW LBBW; equinet 

VERBIO 

Vereinigte 

BioEnergie AG 

Stadtsparkasse Schwedt; Deutsche Kreditbank; Bremer Landesbank Credit Suisse; Dresdner Kleinwort; LBBW; Sal. Oppenheim 
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CINEMEDIA Berliner Bank Axxon Wertpapierhandelsbank 

CropEnergies IKB; Deutsche Bank; DZ Bank; LBBW Deutsche Bank; Citigroup; DZ Bank; LBBW; Raiffeisen 

Centrobank; Sal. Oppenheim 

Manz Automation Industrial and Commerce Bank of China;  LBBW 

HELMA 

Eigenheimbau AG 

Volksbank Hannover M.M. Warburg 

ItN Nanovation 

AG 

Vereinigte Volksbank Wernigerode Commerzbank; UniCredit 

SMARTRAC Deutsche Bank; ABN Amro; Siam Commercial Bank Deutsche Bank; UBS 

emQtec IKB VEM Aktienbank 

artec technologies Oldenburgische Landesbank Baader Bank 

Bauer National City Bank; PNC Bank; First Union Bank; BANK ONE; Provident Bank Deutsche Bank; Dresdner Kleinwort; Bayern LB; Sal. 

Oppenheim Kloeckner & Co Goldman Sachs; DBS Bank UBS; Deutsche Bank; J.P. Morgan 

Terex Material  Commerzbank; UniCredit Goldman Sachs; Lehman Brothers; Commerzbank; 

UniCredit; CALYON; West LB 

EQS Group Commerzbank VEM Aktienbank 

YOC Berliner Sparkasse Sal. Oppenheim 

Impreglon Commerzbank; Dresdner Bank; Hamburger Sparkasse Baader Bank 

Schmack Biogas UniCredit; KfW UniCredit; Bayern LB; Sal. Oppenheim 

Matica 

Technologies 

Deutsche Bank DZ Bank 

Air Berlin Nord LB; UniCredit; HSH Nordbank; Royal Bank of Scotland; Commerzbank Commerzbank; Morgan Stanley; Nord LB; Societe Generale 

Roth & Rau Sparkasse Chemnitz LBBW; equinet 

klicktel WGZ Bank China Construction Bank 

Wacker Chemie European Investment Bank; Sparkasse KölnBonn Morgan Stanely; UBS; Dresdner Kleinwort; BNP Paribas; 

HSBC; UniCredit; ABN Amro; Bayern LB 

SAF KfW BNP Paribas; Commerzbank; Dresdner Kleinwort 

Bio-Gate Stadt- und Kreissparkasse Erlangen equinet 

ecotel 

communication 

Commerzbank Baader Bank 

primion 

Technology 

Dresdner Bank; Deutsche Bank; Commerzbank; IKB equinet; Bankhaus Reuschel & Co. 

Frogster 

Interactive 

Pictures 

Dresdner Bank; Commerzbank; Berliner Volksbank Axxon Wertpapierhandelsbank; Concord Effekten 

Plan Optik IKB Baader Bank 

Praktiker ABN Amro; Deutsche Bank; Dresdner Bank; J.P. Morgan J.P. Morgan; ABN Amro; Deutsche Bank; Dresdner 

Kleinwort; HSBC; UniCredit; Commerzbank 

Thielert Commerzbank; Baden-Württembergische Bank; Dresdner Bank; KBC Bank 

Deutschland; Sparkasse Chemnitz; Flensburger Sparkasse 

Dresdner Kleinwort; Cazenove; LBBW 

Global PVQ IKB; Sachsen Bank; UniCredit; Nord LB; Deutsche Bank Citigroup; Dresdner Kleinwort; LBBW 

Bosch Solar 

Energy 

Sparkasse Mittelthüringen Deutsche Bank; UniCredit; Sparkasse Bremen; Sal. 

Oppenheim 
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Conergy Commerzbank; Dresdner Bank; Sparkasse Bremen Commerzbank; Deutsche Bank; HSBC; Berenberg 

Sky Deutschland UniCredit; Bayern LB; BAWAG; HSH Nordbank Credit Suisse; UniCredit; Morgan Stanley; Bayern LB; DZ 

Bank; Lehman Brothers; UBS; Cazenove; Dresdner 

Kleinwort; West LB Epigenomics Deutsche Ausgleichsbank Morgan Stanley; Lehman Brothers; DZ Bank 

Wincor Nixdorf Goldman Sachs; Bayerische Hypovereinsbank; J.P. Morgan Deutsche Bank; Goldman Sachs; Commerzbank; Dresdner 

Kleinwort; UBS; Cazenove; DZ Bank; West LB 

Solar-Fabrik AG  Bayerische Hypovereinsbank; Deutsche Bank; Sparkasse Freiburg Consors Capital Bank; LBBW 

REpower Systems 

SE 

Commerzbank; Vereins- und Westbank; Landesbank Schleswig-Holstein Schroder Salomon Smith Barney; Commerzbank; Vereins- 

und Westbank 

init innovation in 

traffic systems SE 

Sparkasse Karlsruhe; Baden-Württembergische Bank; Dresdner Bank; 

Deutsche Bank; Commerzbank; Bayerische Hypovereinsbank 

Consors Capital Bank; Baden-Württembergische Bank 

Muller - lila 

Logistik 

Deutsche VerkehrsBank; Deutsche Bank LBBW; Landesbank Rheinland-Pfalz; equinet 

Farmatic biotech 

energy AG 

Sparkasse Mittelholstein West LB; Dresdner Kleinwort; Flensburger Sparkasse; 

HWAG Hanseatisches Wertpapierhandelshaus 

co.don Deutsche Bank; Deutsche Ausgleichsbank Baden-Württembergische Bank; Bankgesellschaft Berlin 

Sunways AG Volksbank Constance-Radolfzell; KfW LBBW; equinet; Schmidt Bank 
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Table A.4: Regression output model (1) 

Table A.4 presents the raw regression output for regression model (1). 

 

 

Table A.5: Regression output model (2) 

Table A.5 shows the raw regression output for regression model (2). 

 

 

 

Regression Statistics Regression Statistics

Multiple R 0.3353

R Square 0.1124

Adjusted R Square 0.0840

Standard Error 0.1230

Observations 130.0000

ANOVA

df SS MS F Significance F

Regression 4.0000 0.2397 0.0599 3.9592 0.0046

Residual 125.0000 1.8919 0.0151

Total 129.0000 2.1316

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.0710 0.0207 3.4282 0.0008 0.0300 0.1120 0.0300 0.1120

Could -0.0710 0.0272 -2.6049 0.0103 -0.1249 -0.0170 -0.1249 -0.0170

Did -0.0186 0.0310 -0.5997 0.5498 -0.0799 0.0427 -0.0799 0.0427

Reputation 0.0644 0.0250 2.5770 0.0111 0.0149 0.1139 0.0149 0.1139

valuation 0.0024 0.0034 0.7246 0.4701 -0.0042 0.0091 -0.0042 0.0091

Regression (1) without control variables
SUMMARY OUTPUT

Regression Statistics Regression Statistics

Multiple R 0.2518

R Square 0.0634

Adjusted R Square 0.0411

Standard Error 3.2459

Observations 130.0000

ANOVA

df SS MS F Significance F

Regression 3 89.89838355 29.96612785 2.8442 0.0404

Residual 126 1327.501105 10.53572306

Total 129 1417.399488

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 2.5079 0.4987 5.0286 0.0000 1.5209 3.4949 1.5209 3.4949

Could -1.5617 0.7051 -2.2150 0.0286 -2.9570 -0.1664 -2.9570 -0.1664

Did 0.1491 0.8169 0.1825 0.8555 -1.4676 1.7657 -1.4676 1.7657

Reputation -0.4764 0.6581 -0.7239 0.4705 -1.7788 0.8260 -1.7788 0.8260

Regression (2) without control variables
SUMMARY OUTPUT
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Table A.6: Regression output model (3) 

Table A.6 shows the raw regression output for regression model (3). 

 

Table A.7: Regression output model (4) 

Table A.7 documents the raw regression output for regression model (4). 

 

Regression Statistics

Multiple R 0.4483

R Square 0.2009

Adjusted R Square 0.1264

Standard Error 0.1201

Observations 130.0000

ANOVA

df SS MS F Significance F

Regression 11.0000 0.4283 0.0389 2.6974 0.0039

Residual 118.0000 1.7033 0.0144

Total 129.0000 2.1316

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept -0.0289 0.1695 -0.1703 0.8651 -0.3646 0.3069 -0.3646 0.3069

Could -0.0567 0.0277 -2.0453 0.0430 -0.1116 -0.0018 -0.1116 -0.0018

Did -0.0129 0.0315 -0.4095 0.6829 -0.0752 0.0494 -0.0752 0.0494

Reputation 0.0842 0.0321 2.6238 0.0098 0.0207 0.1478 0.0207 0.1478

valuation -0.0015 0.0039 -0.3925 0.6954 -0.0093 0.0062 -0.0093 0.0062

ln(assets) -0.0247 0.0086 -2.8825 0.0047 -0.0416 -0.0077 -0.0416 -0.0077

ln(1+age) -0.0030 0.0092 -0.3254 0.7455 -0.0212 0.0152 -0.0212 0.0152

PE-backed -0.0344 0.0228 -1.5090 0.1340 -0.0795 0.0107 -0.0795 0.0107

ln(proceeds) 0.0140 0.0115 1.2222 0.2241 -0.0087 0.0367 -0.0087 0.0367

Cash/asset -0.0374 0.0478 -0.7831 0.4351 -0.1320 0.0572 -0.1320 0.0572

ROA -0.0827 0.0749 -1.1045 0.2716 -0.2310 0.0656 -0.2310 0.0656

Liabilities/Assets -0.0353 0.0486 -0.7270 0.4687 -0.1315 0.0609 -0.1315 0.0609

Regression (3) with control variables
SUMMARY OUTPUT

Regression Statistics

Multiple R 0.5847

R Square 0.3418

Adjusted R Square 0.2865

Standard Error 2.7999

Observations 130.0000

ANOVA

df SS MS F Significance F

Regression 10 484.5058577 48.45058577 6.1804 0.0000001      

Residual 119 932.8936308 7.839442276

Total 129 1417.399488

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept -6.5704 3.9049 -1.6826 0.0951 -14.3025 1.1618 -14.3025 1.1618

Could -1.1710 0.6370 -1.8382 0.0685 -2.4324 0.0904 -2.4324 0.0904

Did 0.6263 0.7313 0.8565 0.3934 -0.8217 2.0744 -0.8217 2.0744

Reputation -1.1047 0.7412 -1.4904 0.1388 -2.5723 0.3629 -2.5723 0.3629

ln(assets -0.6681 0.1897 -3.5227 0.0006 -1.0437 -0.2926 -1.0437 -0.2926

ln(1+age) -0.3659 0.2115 -1.7301 0.0862 -0.7847 0.0529 -0.7847 0.0529

PE-backed -0.1551 0.5307 -0.2922 0.7706 -1.2058 0.8957 -1.2058 0.8957

ln(proceeds) 0.8243 0.2564 3.2151 0.0017 0.3166 1.3320 0.3166 1.3320

Cash/asset 2.1510 1.0953 1.9638 0.0519 -0.0179 4.3198 -0.0179 4.3198

ROA -7.0769 1.6201 -4.3683 0.0000 -10.2848 -3.8690 -10.2848 -3.8690

Liabilities/Assets -2.8887 1.1009 -2.6240 0.0098 -5.0685 -0.7089 -5.0685 -0.7089

Regression (4) with control variables
SUMMARY OUTPUT
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Table A.8: White test regression model (1) 

Table A.8 represents the raw output of White’s test for heteroscedasticity for regression model (1). 

 

Table A.9: White test regression model (2) 

Table A.9 documents the raw output of White’s test for heteroscedasticity for regression model (2). 

 

 

 

 

 

 

 

 

 

LM (Observed value) 13.4914 LM (Observed value) 13.4914

LM (Critical value) 15.5073 LM (Critical value) 20.0902

DF 8.0000 DF 8.0000

p-value 0.0960 p-value 0.0960

alpha 0.0500 alpha 0.0100

Test interpretation:

H0: Residuals are homoscedastic

Ha: Residuals are heteroscedastic

As the computed p-value is greater than the significance level alpha=0,05, one cannot reject the null hypothesis H0.

White test: White test:

LM (Observed value) 4.3713 LM (Observed value) 4.3713

LM (Critical value) 12.5916 LM (Critical value) 16.8119

DF 6.0000 DF 6.0000

p-value 0.6266 p-value 0.6266

alpha 0.0500 alpha 0.0100

Test interpretation:

H0: Residuals are homoscedastic

Ha: Residuals are heteroscedastic

As the computed p-value is greater than the significance level alpha=0,05, one cannot reject the null hypothesis H0.

White test: White test:
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Table A.10: White test regression model (3) 

Table A.10 shows the raw output of White’s test for heteroscedasticity for regression model (3). 

 

Table A.11: White test regression model (4) 

Table A.11 shows the raw output of White’s test for heteroscedasticity for regression model (4). 

 

 

 

 

 

 

 

 

 

 

 

LM (Observed value) 25.2067 LM (Observed value) 25.2067

LM (Critical value) 33.9244 LM (Critical value) 40.2894

DF 22.0000 DF 22.0000

p-value (Two-tailed) 0.2873 p-value (Two-tailed) 0.2873

alpha 0.0500 alpha 0.0100

Test interpretation:

H0: Residuals are homoscedastic

Ha: Residuals are heteroscedastic

As the computed p-value is greater than the significance level alpha=0,05, one cannot reject the null 

hypothesis H0.

White test: White test:

LM (Observed value) 39.2928 LM (Observed value) 39.2928

LM (Critical value) 31.4104 LM (Critical value) 37.5662

DF 20.0000 DF 20.0000

p-value (Two-tailed) 0.0061 p-value (Two-tailed) 0.0061

alpha 0.0500 alpha 0.0100

Test interpretation:

H0: Residuals are homoscedastic

Ha: Residuals are heteroscedastic

As the computed p-value is lower than the significance level alpha=0,05, one should reject the null hypothesis H0, and 

accept the alternative hypothesis Ha.

White test: White test:
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Table A.12: Regression output with corrected standard errors regression model (4) 

Table A.12 documents the raw regression output for regression model (4) after correcting for heteroscedasticity. 

 

 

 

 

 

 

 

Goodness of fit statistics (Valuation):

Observations 130

Sum of weights 130

DF 119

R² 0.3418

Adjusted R² 0.2865

Analysis of variance  (Valuation):

Source DF
Sum of 

squares

Mean 

squares
F Pr > F

Model 10 484.506 48.451 6.1804 <0,0001

Error 119 932.894 7.839

Corrected Total 129 1417.399

Source Value
Standard 

error
t Pr > |t|

Lower 

bound 

(95%)

Upper 

bound 

(95%)

Intercept -6.5704 2.776 -2.3671 0.0195 -12.066 -1.074

Could -1.1710 0.511 -2.2934 0.0236 -2.182 -0.160

Did 0.6263 0.447 1.3997 0.1642 -0.260 1.512

Reputation -1.1047 0.900 -1.2276 0.2220 -2.887 0.677

ln(assets -0.6681 0.161 -4.1567 <0,0001 -0.986 -0.350

ln(1+age) -0.3659 0.194 -1.8848 0.0619 -0.750 0.019

PE-backed -0.1551 0.680 -0.2282 0.8199 -1.501 1.190

ln(proceeds) 0.8243 0.262 3.1437 0.0021 0.305 1.343

Cash/asset 2.1510 2.473 0.8699 0.3861 -2.745 7.047

ROA -7.0769 3.707 -1.9088 0.0587 -14.418 0.264

Liabilities/Assets -2.8887 1.868 -1.5461 0.1247 -6.588 0.811

Regression (4) after correcting for heteroscedasticity
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Table A.13: Multicollinearity test regression model (1) 

Table A.13 documents the raw output of the eigenvalues and the condition index for regression model (1). 

 

Table A.14: Multicollinearity test regression model (2) 

Table A.14 documents the raw output of the eigenvalues and the condition index for regression model (2). 

 

Table A.15: Multicollinearity test regression model (3) 

Table A.15 shows the raw output of the eigenvalues and the condition index for regression model (3). 

 

Table A.16: Multicollinearity test regression model (4) 

Table A.16 represents the raw output of the eigenvalues and the condition index for regression model (4). 

 

Eigenvalues

F1 F2 F3 F4

Eigenvalue 2.021 0.930 0.676 0.373

Variability (%) 50.513 23.261 16.889 9.337

Cumulative % 50.513 73.774 90.663 100.000

Max Min Condition Index

2.0205 0.3735 2.3259

Condition Index

Eigenvalues

F1 F2 F3

Eigenvalue 1.930 0.689 0.381

Variability (%) 64.332 22.979 12.689

Cumulative % 64.332 87.311 100.000

Max Min Condition Index

1.9300 0.3807 2.2516

Condition Index

Eigenvalues

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11

Eigenvalue 3.736 1.435 1.188 1.014 0.924 0.780 0.559 0.472 0.425 0.320 0.146

Variability (%) 33.963 13.046 10.803 9.221 8.397 7.091 5.083 4.294 3.860 2.913 1.330

Cumulative % 33.963 47.009 57.811 67.032 75.429 82.520 87.603 91.897 95.757 98.670 100.000

Max Min Condition Index

3.7359 0.1463 5.0527  

Condition Index

Eigenvalues

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

Eigenvalue 3.668 1.232 1.098 1.010 0.828 0.709 0.528 0.427 0.331 0.169

Variability (%) 36.683 12.316 10.975 10.098 8.283 7.088 5.284 4.266 3.311 1.695

Cumulative % 36.683 49.000 59.975 70.073 78.356 85.444 90.728 94.994 98.305 100.000

Max Min Condition Index

3.6683 0.1695 4.6526

Condition Index


