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The thesis examines the determinants of underpricing and post-IPO performance of US 

technology IPOs during 2009-2021. While previous research has provided plausible 

explanations for these two IPO anomalies, they have mainly focused on either underpricing 

or post-IPO performance in isolation, without establishing clear relationships between the 

two. A key aspect of this thesis is its extension of previous studies by investigating the effect 

of underpricing and its impact on the post-IPO performance of technology companies in the 

US.  

The underpricing is measured using the initial returns seen on the first trading day following 

the IPO and the post-IPO performance is evaluated using short-term and long-term buy-and-

hold abnormal returns (BHARs). The empirical analysis is based on a sample that comprises 

166 technology IPOs that were listed on two major US stock exchanges, the Nasdaq, and the 

New York Stock Exchange (NYSE), between 2009 and 2021. 

The key findings of this thesis reveal that, on average, US technology IPOs were underpriced 

by 27.5 percent during the global post-financial crisis era. Determinants that are traditionally 

believed to influence underpricing, such as the average market returns, market volatility, and 

the returns of prior IPOs, were not found to have a statistically significant effect on the 

degree of underpricing. Contrary to findings of previous research this thesis establishes that 

the size factor has a positive statistically significant effect with the level of underpricing and 

statistically significant negative effect on post-IPO returns. Moreover, underpricing was 

found to have statistically significantly effect on BHARs across all examined time frames. 
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Tämä tutkimus tarkastelee yhdysvaltalaisten teknologiayhtiöiden pörssilistautumisten 

alihinnoittelun ja osakkeiden listautumisen jälkeisen suoritummista selittäviä tekijöitä 

globaalin finanssikriisin jälkeen vuosina 2009–2021. Aiempi tutkimus on esittänyt 

tilastollisesti merkitseviä selityksiä näille kahdelle pörssilistautumisiin liittyviin 

anomalioihin, mutta ne ovat keskittyneet pääasiassa joko alihinnoitteluun tai osakkeen 

suoriutumiseen, tutkimatta näiden kahden ilmiö välistä yhteyttä. Tutkimuksen keskeinen osa 

on aiempien tutkimusten laajentaminen tutkimalla alihinnoittelun vaikutusta 

teknologiayritysten osakkeiden suoriutumiseen pörssilistautumisen jälkeen. 

Alihinnoittelua mitataan listautuneen yhtiön ensimmäisen kaupankäyntipäivän tuotoilla ja 

pörssilistautumisen jälkeistä suoriutumista mitataan BHAR tuotoilla sekä lyhyellä että 

pitkällä aikavälillä. Tutkimusotos koostuu 166 teknologiayhtiön listautumisannista 

Yhdysvalloissa Nasdaq ja New Yorkin markkinapaikoilla aikavälillä 2009–2021.  

Tutkimuksen tulokset osoittavat, että yhdysvaltalaisten teknologiayhtiöiden 

pörssilistautumiset olivat keskimäärin 27,5 prosenttia alihinnoiteltuja globaalin 

finanssikriisin jälkeisellä aikakaudella. Muuttujien, joiden uskotaan perinteisesti vaikuttavan 

alihinnoitteluun tasoon, kuten markkinoiden keskimääräinen tuotto sekä markkinoiden 

volatiliteetti ja aikaisempien listautumisten tuotot, ei havaittu olevan tilastollisesti 

merkitsevää vaikutusta alihinnoittelun tasoon. Vastoin aiempien tutkimusten johtopäätöksiä 

tulokset osoittavat, että kokotekijällä on positiivinen tilastollisesti merkitsevä vaikutus 

alihinnoittelun tasoon ja tilastollisesti merkitsevä negatiivinen vaikutus listautumisannin 

jälkeiseen tuottoon. Lisäksi alihinnoittelulla havaittiin olevan tilastollisesti merkitsevä 

vaikutus BHAR-arvoihin kaikilla tutkituilla ajanjaksoilla. 
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1  INTRODUCTION 

In 2008, the financial crisis had a profound effect on the world economy and stock market, 

which resulted in a significant decrease in the number of initial public offerings (IPOs). 

Following the financial crisis, the IPO market experienced decreased investor confidence, 

stricter regulations, and a general reduction in credit availability. As a result, there were 

fewer IPOs, and a smaller amount of capital was raised through IPOs. Additionally, the 

recession that followed the financial crisis led to a decrease in economic activity. This 

decrease in economic activity caused companies to delay their plans for IPOs and venture 

capitalists to become more cautious about investing in new businesses. Furthermore, the 

stricter regulations put in place by the government made it more difficult for companies to 

go public, leading to fewer IPOs and less capital being raised through them. Despite these 

challenges, the IPO market in the United States has begun to recover following the financial 

crisis. As economic conditions improved, more and more companies began to consider going 

public, which led to an increase in IPOs. The emergence of technology companies has been 

one of the primary factors driving the growth of the US IPO market. 

 

There has been a significant contribution from the technology sector to the growth of the US 

economy in recent years, and a number of these companies have gone public to raise capital 

and fund their growth. Several notable technology companies have gone public in the United 

States over the past few years, including Uber, Lyft, Slack, Airbnb, Doordash, and 

Snowflake with the total market capitalization of 270 billion dollars. According to PwC 

(2022) technology sector accounted for 21 percent of the 600 billion dollars underwritten in 

nearly 2,700 listings worldwide in 2021. Technology IPO proceeds increased from 54 billion 

dollars to 92 billion dollars. 

 

Technology companies have been at the forefront of introducing ground-breaking products, 

services, and business models. Innovations such as cloud computing, big data analytics, and 

mobile technology have enhanced the capabilities of technology companies and enabled 
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them to reach a wider customer base. The increased reach and scalability of these 

technologies have bolstered the valuation and growth potential of technology companies, 

making them attractive candidates for IPOs. These disruptive technologies generate 

excitement and investor interest, creating high demand for their IPOs. Investors are attracted 

to the potential for high returns on their investments, as technology companies have 

consistently delivered impressive growth rates. 

 

In the past few decades, it has been widely recognized that several anomalous occurrences 

are associated with initial public offerings, underpricing, and long-term underperformance 

(Ritter & Welch 2002). Even though the topic of initial public offerings has been a popular 

one for several decades, the academic literature has not reached a consensus regarding these 

recurring anomalies (Ljungqvist, Nanda & Singh, 2006). Considering the variety of 

explanatory theories that are offered, these examples contradict the efficient market 

hypothesis. Most of the academic research on IPO underpricing and long-term 

underperformance has historically focused exclusively on the United States, the United 

Kingdom, and the European markets without regard to any industry or sector. 

 

The purpose of this thesis is to examine the factors that determine undervaluation and post-

IPO performance of US technology IPOs following the 2008 global financial crisis. This 

thesis focuses on IPOs of US technology companies due to their unique characteristics, such 

as their unproven technologies, youth, lack of track records, along with significant public 

interest in their IPOs.  Technology companies demonstrated significant resilience during the 

global financial crisis, largely due to their innovative nature and the ongoing digital 

transformation trend. While traditional sectors were significantly affected, technology 

continued to evolve, with companies providing solutions that could help other industries 

increase efficiency, reduce costs, or create new business models. Investors often perceive 

IPOs as vehicles for long-term capital appreciation. Despite the short-term market 

fluctuations precipitated by the global financial crisis of 2008, the potential for substantial, 

enduring returns persisted especially for technology IPOs. This maintained investor interest 

in technology IPOs, as they were viewed not only as arbitrage opportunities but as long-term 

investments with significant growth potential over an extended period resulting in higher 
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level of underpricing and long-term performance.  It is important to note that not all 

technology IPOs are successful, and some may encounter difficulties such as competition, 

regulatory changes, and operational challenges. The IPO of WeWork in 2019 was widely 

anticipated, however it was eventually withdrawn due to concerns regarding governance, 

profitability, and valuation. As a result of examining the underpricing and post-IPO 

performance of the technology sector, we can gain a better understanding of market trends 

and changes in the investment environment. The thesis will also provide investors with 

insight into how to identify potential risks and returns in the technology sector, as well as 

how to identify future winners in the sector. 

1.1  Research objectives and questions 

There is a strong consensus among academic researchers that IPOs are generally 

underpriced, and that significant price increases are evident on the first trading day following 

the offering. Our first research question focuses on the pricing and the level of underpricing 

associated with US technology IPOs. The following are the arguments that lead to the 

formulation of the first research question: 

 

I. “Have technology IPOs been underpriced in the US between 2009 and 2021?” 

 

The first research question examines the level to which US technology IPOs are underpriced 

on average.  Furthermore, the degree of underpricing is exemined over different years and 

technological sub-sectors. The efficient market hypothesis, which postulates that all current 

information is integrated into stock prices (Fama, 1970), suggests that IPOs should be valued 

accurately, leaving no room for underpricing. Hence, if an IPO is initially underpriced, it 

indicates a market inefficiency, providing an opportunity for investors to secure profits from 

these underpriced IPOs. 

 

Despite academic literature suggesting that IPO prices should reflect all available 

information, it is commonly observed that IPOs often exhibit substantial price increases on 

their initial trading day. This phenomenon of underpricing has garnered significant attention 
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and has given rise to a multitude of theories aiming to explain its occurrence. Notably, three 

prominent explanations have emerged: information-based explanations, signaling-based 

explanations, and behavioral explanations. Empirical studies have provided support for these 

theories. However, it is important to acknowledge that a divergence of opinion persists 

among academics regarding the precise reasons for the underpricing of IPOs. 

 

II. “What are the determinants of IPO underpricing in the US technology sector?” 

 

The second research question aims to identify the factors that contribute to underpricing in 

the US technology initial public offering (IPO) market. By examining the variables 

previously identified in existing research, this question seeks to ascertain the relevant 

determinants of underpricing. Additionally, it aims to investigate whether any of the theories 

proposed to explain underpricing in IPOs can be supported by the US technology IPO 

market. 

 

Prior research has examined many recurring and generally recognized phenomena associated 

with IPOs over the past few decades, including underpricing and the post-IPO performance 

While existing research has provided credible explanations for the anomalies witnessed in 

IPOs, the majority of these studies have only addressed the phenomenon of underpricing or 

the subsequent post-IPO performance in isolation, without establishing explicit relationships 

between the two anomalies. A key aspect of this thesis is its extension of previous studies 

by investigating the effect of underpricing and its impact on the post-IPO performance of 

technology companies in the US. This research bridges the gap between existing 

explanations of IPO anomalies. It provides a comprehensive understanding of the 

relationship between underpricing and post-IPO performance in the US technology sector. 

As a result of these arguments, the third research question is formulated: 

 

III. “"What has been the effect of the level of underpricing to the short- and long-

term performance of US technology companies?” 
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1.2  Structure of the thesis 

Following the introduction of the thesis and research questions, the literature review 

examines existing research related to the research questions and objectives. This section 

examines the factors that lead to companies going public, their advantages and 

disadvantages, as well as the theoretical background surrounding IPO valuation, 

underpricing, and post-IPO performance.  The hypotheses section identifies the research 

questions and the corresponding hypotheses based on the literature review. Throughout the 

methodology and data section of the thesis, the research design, data collection, and analysis 

techniques used. The purpose of this section is to provide a clear and comprehensive 

description of the methodology used during the research. A summary of the findings of the 

data analysis is presented in the results section. Finally, the conclusions are discussed in 

terms of the research questions and hypotheses, the economic implications of the findings, 

limitations of the research, and suggestions for future research are discussed.   
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2  LITERATURE REVIEW 

This section provides an overview of the factors that influence companies to go public, as 

well as the theoretical background behind IPO valuation, underpricing, and post-IPO 

performance. This section begins by presenting the advantages and disadvantages of going 

public. Additionally, it describes the primary factors that lead companies to follow this 

course of action. Secondly, this section explores the theoretical aspects of IPOs, examining 

valuations, underpricing, and post-IPO performance. 

2.1  What drives companies to go public? 

Equity capital markets play a crucial role in funding the growth and investments of 

companies, as well as connecting institutional investors with retail investors and facilitating 

capital allocation and exit options for entrepreneurs (de Jong & Legierse, 2022). An initial 

public offering is a process in which a privately held company sells its existing shares or 

creates new ones that are offered to the public, usually including funds, banks, institutions, 

and private investors for the purpose of raising capital (Bancel & Mittoo, 2009). Although 

companies may choose to become publicly traded for a variety of reasons, financial, 

liquidity, publicity, and risk diversification are the primary drivers. To achieve the maximum 

benefit from going public, it is crucial to consider a variety of factors prior to doing so. In 

the case of publicly listed companies, they are required to provide reports to shareholders 

and authorities, increasing their accountability and transparency (SEC, 2022).  A review of 

previous literature on the advantages and disadvantages of going public is presented in the 

following two chapters. 

2.1.1  Benefits of going public 

Kim & Weisbach (2008) identify primary motivations for public listings: facilitating future 

investments, capitalizing on high market valuations, and enhancing liquidity. Going public 

enables broad-based capital acquisition, potentially raising share value if capital is garnered 

at superior valuations. This move not only accelerates capital access but also benefits 
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insiders due to increased liquidity. Furthermore, public listings afford advantages in future 

M&A activities, incentivize management, and enhance market monitoring and public 

awareness, thereby serving both the company and its stakeholders. 

 

According to Rajan (1992), the financial leverage of being a publicly traded company 

extends to several key benefits. Most prominently, the access to a diversified pool of lenders 

leads to intensified competition, resulting in reduced interest rates and hence, a lower cost 

of debt. Public companies can exercise their ability to seek funds from various sources, 

eliminating the concentrated power of a single lender. This is further compounded by the 

transparency obligations, which mandate the disclosure of extensive information to the 

public, minimizing the lenders' exclusive right to private information. Therefore, lenders' 

control over the company's projects and profits is diluted, fostering increased operational 

and financial flexibility for the company. This latitude allows public companies to choose 

from a range of borrowing sources, including banks and the public, based on their specific 

lending needs. Lastly, the imposed transparency requirements serve as a tool for effective 

debt management, as the lenders' ability to dictate loan terms is significantly reduced. 

 

In accordance with Pagano et al. (1998), the transition to public trading significantly 

enhances share liquidity, enabling shareholders to readily diversify their investment 

portfolio. This is a result of the streamlined, efficient process of trading on the stock 

exchange compared to the typically complex and time-consuming nature of private share 

sales. Consequently, shareholders can nimbly adjust their holdings to meet evolving 

financial objectives or capitalize on emerging market opportunities. Moreover, this shift to 

public trading allows companies to secure additional capital, facilitating strategic growth 

initiatives such as the acquisition of smaller firms for market share expansion or portfolio 

diversification. Therefore, the move to becoming a publicly traded entity provides 

substantial benefits to both the shareholders and the company itself, aiding portfolio 

management and fostering growth potential. 

 

Hsieh, Lyandres, and Zhdanov (2011) posit that accurate valuation is more attainable for 

publicly traded companies than for privately held ones, owing to the difficulties private firms 
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typically encounter when attempting to self-estimate their value. This uncertainty can lead 

to suboptimal acquisitions due to the challenge of ascertaining the success of such ventures. 

Conversely, accurate valuations post-IPO can facilitate strategically beneficial acquisitions, 

contributing to overall company value. In addition, accurate valuations serve as a defensive 

strategy for companies at risk of future acquisitions or hostile takeovers. With a clear 

understanding of their company's true value, these companies can make strategic decisions 

that better protect their interests, indicating the dual-purpose utility of accurate valuations 

for both growth and defense in publicly traded companies. 

 

In a study by Bancel and Mittoo (2009), European CFOs were surveyed, and 56% reported 

that going public facilitated successful M&A transactions by providing an accurate valuation 

through the IPO process. Going public broadened access to capital, diversified the investor 

base, and enhanced financial stability and attractiveness to potential acquirers. The IPO 

process's transparent valuation played a crucial role in negotiating fair acquisition terms. 

These findings emphasize the strategic benefits of public listing for M&A activities. The 

study's findings highlight the value of the IPO process in enabling European firms to 

leverage strategic advantages in M&A transactions. By providing access to capital, 

broadening investor base, and facilitating accurate valuations, going public strengthens 

firms' position for successful M&A endeavours. 

 

Holmström and Tirole (1993) demonstrated that publicly traded stock can significantly 

influence the incentives of corporate managers. The company may become a target for a 

takeover if it performs poorly, in which case the management would typically be removed. 

As a result, executives are maintained in check and ensure that the company's value is 

maximized for its shareholders. As a result of the public listing of a company's stock, it is 

easier to align the interests of shareholders and management since management is rewarded 

based on the performance of the stock. Due to this system of incentives, management is 

strongly motivated to maintain the company's value and profitability, as their compensation 

and job security are directly related to the company's success. Furthermore, the public listing 

of the company's stock makes it easier for shareholders to monitor its performance,  



9 

 

Furthermore, Ritter and Welch (2002) suggest that companies might seek to become publicly 

traded for reasons such as transparency and accountability. The use of publicity helps a 

company to grow internationally as well as to make strategic acquisitions. By going public, 

a company can gain media attention that highlights its growth and development. As a result 

of increased visibility, a company can attract customers, increase its share of the market, and 

build its brand name, as well as attract more customers to the company. Consequently, this 

will lead to an increase in profits in the long run. 

2.1.2  Disadvantages of going public 

In addition to the many advantages of being a publicly traded company, there are also some 

downsides, which is why some companies choose to remain private. Along with the costs 

that are paid to the underwriter during the IPO process, there are also annual costs associated 

with disclosure requirements, auditing, and others. As a result of increased publicity and the 

necessity to disclose more information, other costs are incurred. In addition, publicly traded 

companies are subject to much more scrutiny than private companies, and their performance 

is constantly monitored by investors and the media. This can lead to increased pressure on 

management and the need to meet short-term goals, rather than focusing on long-term 

success. 

 

According to Pagano et al. (1998), the transition to a public company comes with both initial 

and ongoing costs, including underwriting services, registration fees, and compliance with 

disclosure requirements post-IPO. The public status necessitates enhanced transparency, 

leading to increased scrutiny from stakeholders such as shareholders, tax authorities, 

competitors, and regulatory bodies. Publicly traded companies are obligated to disclose more 

intricate details about their operations, including research and development projects, future, 

and strategies, compared to privately held firms. This public dissemination of information 

allows competitors to respond strategically. Hence, public companies are compelled to 

ensure their operations and decisions align with the laws and regulations of their 

jurisdictions, as well as ethical norms. Furthermore, the active involvement of shareholders 

in publicly traded companies can instigate change if the company's performance does not 
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meet expectations, emphasizing the regulatory and participatory dynamics intrinsic to public 

company status. 

 

Campbell (1979) and Yosha (1995) contend that companies would prefer to remain private 

to protect their technological and strategic secrets. Companies may possess insider 

information or upcoming projects that could enhance their market position and share of the 

market, enabling them to generate excess returns for their owners, but if the information is 

kept confidential, it may be possible for them to do so. To prevent the leakage of confidential 

information to their competitors, companies may issue debt or equity to a single lender to 

obtain financing for such projects. A company would be at significant risk of losing its 

competitive advantage if confidential information were revealed. As a result of these leaks, 

competitors may take countermeasures. Since public financing requires the company to 

share its information with a wide array of investors, the risk of leakage of private information 

is increased. To reduce this risk, companies could resort to non-public financing, such as 

venture capital, which is not exposed to the public at large. As a result of this approach, the 

company may be able to protect its proprietary information and remain competitive over the 

long term. 

2.2  Valuation of IPOs 

Many academics and practitioners recommend that IPOs be valued using accounting 

information and multiples for comparable companies. The fact that many companies going 

public are young makes it difficult to predict their future cash flows, resulting in imprecise 

valuation models based on future cash flows. According to Lessambo (2022), the term 

relative, comparable, or multiple valuation refers to the process of multiplying the value 

driver by the valuation multiple to determine the value of the company. Several financial 

items are commonly considered to be value drivers, including sales, EBITDA, EBIT, and 

net income (Ross 2003). An appropriate valuation multiple is determined by comparing 

selected peer companies with their values, such as quotations of publicly traded companies, 

especially in the case of initial public offerings (Meitner 2006). A comparative valuation 

uses peer groups with similar characteristics such as size, growth prospects, product scope, 

customer base, geographical location, and profitability (Ross 2003). When determining a 
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valuation multiple for a company in the technology sector, the company may be compared 

to other companies in the same industry. 

 

Meitner (2006) contended that relative valuation is often favored over absolute valuation 

models like discounted cash flow (DCF) or dividend discount models (DDM) due to its 

simplicity and the absence of detailed multi-year forecasts encompassing profitability, 

growth, and risk. However, it is important to acknowledge that relative valuation does come 

with certain disadvantages that need to be considered. One of the primary drawbacks of 

relative valuation is its reliance on the presence of perfect substitutes in the capital markets, 

necessitating case-specific adjustments. The assumption of linear proportionality between 

the value driver and the company's value for the entire peer group is another limitation. 

Market prices, influenced by speculative activities and price fluctuations, may not accurately 

reflect the intrinsic value of a company. Additionally, it becomes challenging to compare 

peers with negative value drivers, as they are typically excluded from the valuation process. 

This exclusion can introduce distortions to the valuation process. It is crucial to recognize 

that the assumed linear proportionality may not hold true in all cases, particularly in the 

presence of market speculation that can lead to prices deviating from the company's intrinsic 

value. Moreover, the exclusion of peers with negative value drivers poses a challenge, as it 

can impact the accuracy of the valuation process. Therefore, while relative valuation offers 

convenience, simplicity, and ease of use, it is essential to consider and address these 

limitations and potential distortions inherent in the approach. 

 

Despite the presence of certain drawbacks, relative valuation remains a prevalent and 

frequently utilized technique in contemporary valuation practices (Liu, Nissim & Thomas, 

2007). The comparable method has been identified as the most widely employed approach 

(Kim & Ritter, 1999), even though the discounted cash flow (DCF) method may possess a 

stronger theoretical foundation. Ritter and Welch (2002) note that multiples derived from 

comparable companies are the prevailing method for valuing IPO companies. In order to 

mitigate potential limitations, Kaplan and Ruback (1995) recommend that practitioners 

employ both absolute and relative valuation techniques whenever feasible. For instance, 

when valuing a technology company, the comparable method could be employed to ascertain 
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its market value, while the DCF method could be utilized to calculate its intrinsic value. By 

utilizing a combination of these techniques, a more comprehensive and robust valuation 

analysis can be achieved. 

 

Kim and Ritter (1999) highlighted the limited predictive ability of multiples based on 

historical financial data, particularly in the case of young and less mature firms. Accounting 

figures may not fully capture the future growth potential of such companies. In a similar 

vein, Lie and Lie (2002) conducted an analysis comparing various multiples, including 

market capitalization, enterprise value, book value, sales, EBITDA, and EBIT. Their 

findings indicated that no specific combination of these metrics demonstrated a significant 

advantage over the others. Moreover, Keun Yoo (2006) concluded that forward-based 

multiples outperformed trailing multiples in terms of estimating future value drivers. This 

suggests that incorporating forward-looking information is beneficial for obtaining more 

accurate assessments of company value. 

 

Purnanandam and Swaminathan (2004) conducted a study examining the valuation and 

performance of US IPOs by comparing their offering prices to those of peer companies 

within the same industry. They selected comparable peers based on operational similarities 

with the IPO companies. Their analysis, spanning the period from 1980 to 1997, revealed 

that IPO companies tend to be overvalued relative to their peers at the offer price. 

Importantly, this overvaluation does not dissipate immediately on the first day of trading. 

Instead, IPO stocks typically exhibit an upward movement following the initial trading day. 

However, over time, the overvaluations tend to converge toward fair value. This 

phenomenon of overvaluation at the time of IPO suggests that investors may be driven by 

over-optimistic sentiment when pricing IPO companies. As these companies mature and 

their performance is more critically evaluated, their value is likely to adjust downwards, 

moving closer to a more accurate and reasonable level of valuation. 

 

Koller, Goedhart, & Wessels (2010) posit that valuation of technology companies introduces 

unique complexities given the specific attributes of these firms and the ever-evolving nature 

of their market environment. Predominantly, these firms exhibit high growth rates and 
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uncertain future revenues. During the early stages, the emphasis is on seizing market share 

and promoting user adoption, thereby leading to high revenue growth without corresponding 

profitability. This departure from traditional valuation models that prioritize cash flows and 

profits inherently makes these models less applicable, thereby amplifying the uncertainty 

surrounding valuation estimates. Furthermore, Koller, Goedhart, & Wessels (2010) note that 

the asset composition of technology companies significantly differs from traditional firms. 

Their assets are predominantly intangible in nature, with software, patents, and intellectual 

property outweighing physical assets. The challenge in quantifying these critical intangible 

assets and the various interpretations they are susceptible to. Another significant challenge 

is the speed at which technology evolves. As Fernandez (2002) observed, the swift pace of 

innovation in the technology sector leads to the creation of new markets, the disruption of 

existing ones, and the rapid obsolescence of products and services. This inherently volatile 

context introduces significant variability into the cash flow projections and growth estimates 

necessary for company valuation, further complicating the valuation process. 

2.3  Underpricing of IPOs 

Despite the inherent difficulty in valuing initial public offerings (IPOs), the persistent 

question arises: why do IPOs tend to be underpriced rather than overpriced? The primary 

method used to assess underpricing is by evaluating the return on the first trading day 

following the IPO (Ljungqvist, 2007). It is widely recognized that IPO share prices are 

generally set below their actual value (Ibbotson, 1975). Consequently, after the 

commencement of trading on the stock exchange, the share prices of these companies tend 

to experience substantial increases in price. This phenomenon implies that the issuing 

companies essentially leave significant amounts of money on the table. The occurrence of 

IPO underpricing has been observed in various countries worldwide, and the extent of 

underpricing can vary from one country to another (Ibbotson & Ritter, 1995). This pattern 

suggests that underpricing is not limited to a specific market or region but is a prevalent 

phenomenon with varying degrees of impact in different contexts.  

 

Ritter's (1984) examination of 1,028 US IPOs spanning from 1977 to 1982 revealed an 

average first-day return of 16.3 percent. A more recent study by Ritter and Welch (2002) 
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covering the period from 1980 to 2001 in the US reported an average first-day return of 18.8 

percent for IPOs. Coakley, Hadass, and Wood (2009), in their study of 591 UK IPOs between 

1985 and 2003, observed an average first-day return of 10.5 percent. The consistent presence 

of positive first-day returns suggests a pattern of underpricing in IPOs across different 

markets and time periods. Underpricing can be attributed to various factors, and each 

researcher appears to have distinct preferences regarding these influencing factors. While 

the specific factors may differ, the common observation of underpricing in IPOs highlights 

the need to understand the underlying drivers and dynamics of this phenomenon. 

 

Ritter and Welch (2002) present multiple reasons to explain the occurrence of underpricing 

in Initial Public Offerings (IPOs). Various theories have been proposed to elucidate 

underpricing, which can be categorized into five main groups: asymmetric information, 

signaling, institutional, control, and behavioral theories (Ljungqvist, 2007). In accordance 

with Beatty and Ritter (1986), who argue that underpricing arises due to uncertainty 

surrounding the true intrinsic value of a company prior to its public listing, it is possible to 

establish connections among all five theory categories. Each theory sheds light on different 

aspects of the underpricing phenomenon, addressing factors such as information asymmetry, 

signaling effects, institutional behavior, control motives, and investor behavioral biases. 

While these five theory categories provide valuable insights into the underlying mechanisms 

of underpricing, the overarching issue of uncertainty regarding the true intrinsic value of a 

company remains at the core. This uncertainty plays a central role in driving the market 

dynamics that result in the underpricing observed in IPOs. 

2.3.1  Asymmetric information theories 

The concepts of adverse selection and moral hazard are often discussed in the context of 

initial public offerings and may have implications for IPO underpricing. The concept of 

adverse selection refers to the situation in which one party has more information than 

another, resulting in an imbalance in the market. As a result of adverse selection in IPOs, 

insiders, such as founders and early investors, often possess greater knowledge of a 

company's prospects than outside investors. As a result of this information asymmetry, 

outside investors may be reluctant to pay the full price for shares without knowing all 
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relevant details. Moral hazard refers to a situation where one party takes more risks because 

they are shielded from the potential negative consequences of those risks. In the context of 

IPOs, moral hazard can arise when insiders know that they can sell their shares at a high 

price and exit the company, even though the company's long-term prospects do not compare 

to the IPO price. Consequently, IPOs may be underpriced because outside investors may be 

skeptical about the company's long-term prospects. (Leite & Tore, 2007) 

 

Several academic studies have investigated the relationship between adverse selection, moral 

hazard, and underpricing of IPOs. A study conducted by Loughran and Ritter (2002) found 

that companies with a greater degree of information asymmetry between insiders and 

outsiders suffer from higher levels of underpricing. Carter et all (1998) noted that companies 

with high insider ownership tend to have lower levels of underpricing, which suggests that 

insider ownership may be an indicator of the quality of a company. According to Field and 

Hanka (2001), companies with high levels of insider selling during their initial public 

offerings experience greater levels of pricing underperformance. In a study by Aggarwal et 

al. (2002), it was found that lock-up agreements can reduce the level of underpricing in IPOs 

by preventing insiders from selling their shares after the offering. 

 

Rock’s Winner’s Curse theory (1986) is a renowned model elucidating the phenomenon of 

underpricing IPOs. The theory highlights the existence of unequal information distribution 

between different stakeholders like investors, issuers, and underwriters. According to the 

model, there are some investors who possess a more understanding of a company's worth 

compared to other parties, including the company initiating the IPO, the underwriter, and 

other investors. These well-informed investors can discern which IPOs are promising and 

which ones aren't as attractive. They typically invest only in offerings they perceive as high 

value, while avoiding the less promising ones. On the other hand, Rock's theory suggests 

that uninformed investors lack comprehensive knowledge about the true value of the 

company. As a result, they might end up investing in both successful and less successful 

IPOs. This dynamic implies that informed investors often gain less than the average 

underpricing, while uninformed investors might have to deal with underperforming 

investments. Rock (1986) also asserted that the functioning of the IPO market relies heavily 
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on uninformed investors as they fill the gap when informed investors cannot purchase all 

available shares. Given this, it's crucial to incentivize these uninformed investors to 

participate. This is typically achieved by offering the shares at a discount, which serves as a 

form of compensation for the potential risk these investors undertake due to their limited 

information, thereby maintaining their engagement in the IPO market. 

 

Carter and Manaster's 1990 study built upon Rock's 1986 model and proposed that the more 

well-informed investors participating in the IPO, the greater the underpricing. This 

underpricing subsequently lowers the proceeds generated from the issuance for the company. 

Therefore, companies have an incentive to minimize underpricing. One common strategy 

they adopt is to engage reputable underwriting firms to handle the IPO. These high-

reputation underwriters typically work with companies that have a lower risk profile to 

preserve their own standing. The choice of a respected underwriter signals to the market that 

the company is a safe investment. This, in turn, draws more investors to buy the company's 

stock. This allows the company to set a higher price for their shares and hence, generate 

more proceeds from the IPO. This circumstance also enables the underwriter to justify a 

premium for their services. 

 

Chemmanur (1993) states that company insiders possess superior insight into a company's 

quality and prospects as compared to outside investors. The process of gathering information 

about a company is costly for outside investors. To create information and evaluate the 

company, they must be given an incentive to do so. This is accomplished by underpricing 

the initial public offering. The owners of high-quality companies are interested in having 

investors generate information regarding the intrinsic value of their companies. As a result, 

the company will benefit from a future increase in the value of its stock due to the creation 

of new information. 

2.3.2  Signalling theories 

There is also a possibility that IPO underpricing can be explained by signalling theory, which 

suggests that insiders possess information not available to the public and that issuing 
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companies disclose this information through their actions. It has been suggested that 

signaling hypotheses may contribute to the underpricing of IPOs. An underpriced company 

serves as a signal that the company is of high quality and is interested in pleasing investors 

to obtain a more favourable price for future equity offerings. Underpricing may serve as an 

indication to investors of a company's potential success and its ability to obtain additional 

investment. (see e.g. Allen & Faulhaber 1989; Grinblatt & Hwang 1989; Jagadeesh, 

Weinstein & Welch 1993) 

 

According to Beaty and Ritter (1986), the underpricing of IPOs should be affected by the 

size of the company: smaller companies should have higher underpricings because of greater 

ex ante uncertainty. Similarly, Lowry, Officer, and Schwert (2010) demonstrate that smaller 

companies are more difficult to value and have higher average initial returns and variability 

of initial returns. The reason for this is that smaller companies are generally new, so investors 

have less information about them and are therefore less able to value them accurately. Due 

to the higher level of uncertainty associated with investing in these companies, this leads to 

a higher level of underpricing. 

 

The findings of Loughran & Ritter (2002) suggest that one can forecast the underpricing of 

(IPOs) by observing the preceding market returns. Generally, IPOs that enter the market 

during periods of substantial market activity tend to yield greater anticipated first-day 

returns. In contrast, IPOs that debut following a market downturn typically exhibit lower 

first-day returns. Thus, by discerning the course of market returns, investors can make 

knowledgeable decisions about the anticipated return of IPOs. Bradley & Jordan (2002), in 

their research on the partial adjustment to public information, propose that public 

information can be a significant factor in predicting underpricing. Their findings show a 

positive correlation between the underpricing of forthcoming issues and the returns of 

preceding IPOs. Further, Lowry, Officer, and Schwert (2010) attribute underpricing also to 

ambiguity regarding market conditions. They argue that in times of high volatility, assessing 

the value of the issuing company becomes more challenging. As a result, IPOs tend to be 

underpriced more often during periods of greater market volatility. 
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A study conducted by Ljungqvist, Nanda & Singh (2006) investigated the reactions of 

issuing companies when sentiment investors are present in the market. Irrational investors 

place their faith in intuition and hold optimistic views regarding the performance of the 

companies they invest in. According to them, issuing companies should fully capitalize on 

sentiment investors' presence. Their argument is that a large supply of shares will depress 

the price, so the issuing company may hold back some stocks to prevent the price from 

decreasing further. In accordance with regulations regarding price discrimination, the 

company cannot hold some shares directly. Consequently, they suggest that the issuing 

company should delegate the holding of its shares to institutional or other rational investors, 

who will then sell them to sentiment investors. Sentiment investors believe that maintaining 

stock in inventory poses a risk due to their changing opinions of the company. Consequently, 

the shares should be priced below fair value to compensate for this risk. Through these 

arrangements, the issuer will still benefit from the offer price exceeding the fundamental 

value. 

2.3.3  Behavioral theories 

Welch (1992) suggests the cascading effects theory to explain IPO underpricing. The theory 

posits that investors' decisions are influenced by their predecessors' actions, leading to the 

underpricing of IPOs. Further empirical evidence suggests that this cascading effect results 

in polarized demand dynamics for IPOs, either exceedingly high or low. This influence 

encourages issuers, even those unconcerned with risk, to underprice their offerings to avoid 

potential failure. Consequently, underpricing is considered an effective strategy to assure 

high demand and the successful issuance of IPOs. 

 

Loughran and Ritter (2002) introduced the prospect theory as a potential rationale for the 

underpricing observed in IPOs. The theory suggests that individuals are prone to accept 

higher risks associated with potential gains compared to potential losses. Consequently, 

companies might underprice their IPOs, opting to risk initial monetary losses in hopes of 

achieving greater returns in the future. The fundamental argument of the prospect theory 

posits that issuers are less worried about potential initial losses, instead, their focus is 

primarily on fluctuations in their wealth, as opposed to its absolute value. They anticipate 



19 

 

that the losses from underpricing will be compensated by subsequent increases in the value 

of retained shares in the aftermarket. They are primarily focused on the changes in their 

wealth, rather than the absolute wealth levels. The losses incurred due to underpricing are 

projected to be offset by increases in the price of retained shares in the aftermarket. In this 

strategic approach, despite initial financial losses due to underpricing, the subsequent 

changes in wealth due to increases in share prices outpace the initial unsold wealth. 

Consequently, this strategy of IPO underpricing eventually leads to a net gain in the issuer's 

wealth. 

 

Based on the arguments presented by Loughran and Ritter (2002), Ljungqvist and Wilhelm 

(2005) developed a behavioural proxy to measure issuer satisfaction with underwriter 

performance. This was followed by an analysis of how IPO performance affects underwriter 

decisions for subsequent offerings. They subsequently conducted an analysis of the ways in 

which the performance of IPOs could influence underwriter selection for future offerings. 

Ljungqvist and Wilhelm posited that the dissatisfaction of a company's decision-makers with 

the performance of its IPO could predispose them to change underwriters in subsequent 

offerings. To substantiate this hypothesis, they examined the historical performance of IPOs 

and the subsequent decisions of underwriters either to retain or replace incumbents. Their 

findings underscore the significance of issuer satisfaction in the decision-making process, as 

well as the ripple effects of IPO performance on the selection of underwriters for future 

offerings. 

2.3.4  Additional theories 

Several institutional explanations exist for the underpricing of IPOs, including models 

relating to legal action risk, price stabilization activities, and ownership and control. A study 

conducted by Tinic (1988) examined the use of underpricing to protect against legal liability. 

In 1933, the United States introduced new legislation designed to protect investors. If the 

information provided concerning the offering is false or misleading, they have the right to 

sue virtually anyone associated with the offering. A test of the legal liability hypothesis was 

conducted prior to and after the Securities Act of 1933. The empirical findings supported the 

legal liability hypothesis.  Based on the results of the test, the new legislation had a 
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significant impact on the way investors behaved, because they felt more confident that they 

had the right to sue if they were misled. The result was an increase in investor confidence, 

which led to an increase in investment activity. 

 

In a further study, Hughes, and Thakor (1992) scrutinized the potential risks of litigation 

connected to IPO underpricing. They contended that Tinic's (1988) model, in neglecting time 

variations, yields result that may be deemed unreliable. According to Hughes and Thakor 

(1992), when the time consistency issue is considered, the perceived relevance of litigation 

risk diminishes. An effort to provide a more exhaustive explanation of IPO underpricing, 

they developed a comprehensive litigation model. The authors suggest that IPO pricing is 

determined by weighing future litigation costs against current proceeds. They posit a 

correlation between litigation risk and underpricing within the IPO process. However, the 

authors also noted the existence of underpricing in countries where litigation risk does not 

come into play, suggesting that litigation risk should not be viewed as the exclusive cause 

of IPO underpricing. 

 

In more recent research, Lowry & Shu (2002) found that companies going public tend to 

underprice their products to avoid potential lawsuits. Due to the reduction in the chances of 

legal action, underpricing is seen by them as a cost-effective form of insurance. According 

to this hypothesis, companies chose to underprice their products based on their likelihood of 

being sued in the future. The authors found that companies with a high risk of being sued 

are more likely to underprice their products. Therefore, underpricing reduces the risk of 

litigation as well. This reduces the incentives to sue and helps to mitigate the risk of costly 

legal action. Ultimately, this can lead to savings in terms of legal costs and the associated 

disruption to business operations. 

 

Brennan and Franks (1997) conducted a study examining the effect of the IPO on the 

ownership structure and control dynamics within the issuing company. They explored the 

notion of utilising underpricing as a tool to retain control within a firm. A prevalent strategy 

among issuers is to underprice their initial offerings to prompt oversubscription. Such 

underpriced offerings become considerably attractive to potential investors. Through this 
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oversubscription, firms have the discretion to allocate shares based on their strategic 

interests, thus avoiding a scenario where share ownership becomes concentrated in the hands 

of a few investors. According to Brennan & Franks (1997), there exists a negative correlation 

between underpricing and the distribution of large blocks of shares. By underpricing, 

managers can optimize their interests, chiefly maintaining control within the issuing firm. 

This strategic move aids in preventing a takeover by a small subset of investors, thereby 

ensuring a more diverse shareholder base, and limiting the concentration of stakeholders. 

 

Contrary to the perspective of Brennan and Franks (1997), Stoughton and Zechner (1998) 

posited that there should be a positive correlation between share allocation to large investors 

and IPO underpricing. The rationale for this position is that a large investor is typically better 

equipped to monitor company management compared to a smaller investor, thereby 

mitigating agency problems which result in costs for the company's owners. The authors 

argue that a sizable portion of shares may be allocated to large investors to ensure an 

effective monitoring mechanism. According to Stoughton & Zechner (1998), companies 

underprice their offerings intentionally to appeal to large investors who partake in 

monitoring activities. As such, the control theory presents a valuable framework to 

understand the dynamics of IPO underpricing and develop strategies to navigate it. 

Employing control theory, issuers and market participants can identify key factors and 

decision junctures which can be manipulated to enhance the outcomes of the IPO pricing 

process. 

2.4  Post-IPO performance 

Several theories have been proposed to explain why IPOs have underperformed over the 

long term. The divergence of opinion hypothesis was introduced by Miller (1977). The 

assumption is that all investors perceive expected returns, risks, and value of companies in 

the same manner. Due to the uncertainty of the future, information is asymmetric, making it 

difficult to predict the performance of an IPO. The demand for particular IPOs is influenced 

by investors who have the most optimistic estimates and expectations. Due to the difficulty 

of estimating and evaluating IPOs, divergence of opinion is more pronounced. The 

divergence of opinion narrows with time as uncertainty and risks decrease, forecasting and 
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valuation become easier, and the market price decreases as a result. Consequently, IPOs tend 

to underperform over the long term. This is since the initial demand of the IPO is often 

artificially inflated, resulting in a higher market price. As the IPO matures, the market price 

begins to reflect the true value of the company, which often is lower than the initial price. 

As a result, investors tend to incur losses in the long run. 

 

Shiller (1990) introduced the impresario hypothesis, which argues that underpricing IPOs 

will result in high initial returns. Initial returns that are high will give the impression that the 

IPO represents an excellent investment opportunity. Consequently, investors will follow 

each other, which will create publicity and increase demand for the IPO. In his interpretation 

of this hypothesis, Shiller (1990) contends that companies with the highest initial returns 

will have the worst long-term performance. It is based on the notion that investors tend to be 

influenced by initial returns, which can be misleading since they fail to consider the stock's 

long-term prospects. Consequently, overinvestment in the IPO can lead to a bubble that can 

eventually burst, resulting in a decline in the stock price. As such, Shiller's argument suggests 

that investors should look beyond the short-term gains of an IPO and consider the long-term 

prospects of a company before investing. 

 

The window of opportunity hypothesis was introduced by Loughran and Ritter (1995). They 

conclude that companies that issue during low seasons of IPO activity will not underperform 

over the long term. This contrasts with companies that issue during periods of high IPO 

activity. As a result of high-volume markets, investors tend to be overoptimistic and make 

extremely high estimates, resulting in high equity prices. It has become increasingly 

common for companies to make themselves public when their equity is significantly 

overvalued, which is causing IPO activity to increase. Using Loughran and Ritter's (1995) 

approach, this is referred to as taking advantage of temporary "windows of opportunity" that 

lead to low returns over the long run. Their study indicates that underperformance does not 

occur immediately following an IPO. During the first six months, there has been no evidence 

of underperformance. The market may, however, eventually catch up with the IPO shares 

since they are overvalued. Over time, the market recognizes that these companies are 

overvalued, which results in a decline in their stock price. The stock is believed to be difficult 



23 

 

to value at the time of the public offering by investors. Short-term gains are obtained, but 

long-term losses are experienced. 

 

Ritter (1991) and Rajan and Servaes (1997) advocate in their research that firms planning an 

IPO should exploit the optimistic growth expectations of investors by astutely timing their 

offerings. Initially, these expectations result in an overvaluation of the company, which 

diminishes over time as more information becomes available, thus accounting for the firm's 

long-term underperformance. Contrastingly, Schultz (2003) emphasizes the efficient market 

hypothesis, asserting that the management of issuer firms will not be adept at predicting the 

zeniths in market valuations. His model predicts an increase in IPO offerings as price levels 

escalate, until market prices recede. Consequently, a subsequent decrease in the number of 

forthcoming IPOs is observed. 

 

Aggarwal and Rivoli (1990) published one of the earliest studies of the long-term 

performance of US IPOs. They examined 1,598 IPOs on the US market from 1977 to 1987 

for a period of almost a year (250 days) after each offering and found that issued companies 

underperformed the market by almost 14 percent. The results of a study conducted by Ritter 

(1991) examined 1,526 US IPOs between 1975 and 1984 and found that they 

underperformed when compared by size and industry, ultimately destroying shareholders' 

value on average by 17 percent over three years. A similar conclusion has been reached by 

Loughran and Ritter (1995) using a larger dataset covering IPOs and seasoned equity offers 

(SEOs) between 1970 and 1990. IPOs resulted in an average return of 5 percent for 

shareholders and SEOs resulted in an average return of 7 percent. An investor who invested 

in a non-issued company with approximately the same market capitalization would have 

earned 12 percent if it had been an IPO, and 15 percent if it had been a SEO. During the 

period between 1980 and 2001, Ritter and Welch (2002) reported that the average return on 

US IPOs was 22.6 percent after a period of three years. Despite this, the average 

underperformance compared with the market index was still 23.4 percent.  
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3  HYPOTHESES 

This chapter provides a description of the hypotheses that will be tested using the empirical 

methods selected for the thesis. Each hypothesis in this chapter is derived from prior research 

and literature. The hypotheses are designed to contribute further insight into the existing 

research.  As well as empirically testing the hypotheses, several analyses are conducted to 

provide a comprehensive picture of the studied phenomena. This is for the purpose of 

contributing to the literature. The results of these analyses will be compared to the 

hypotheses to determine if the predictions made in the literature are supported by the 

empirical evidence. 

 

Many studies about undervaluation of IPOs concluded that companies undertaking an IPO 

were not raising the maximum amount of equity, resulting in companies withholding money 

from the market. (see e.g. Ritter 1984; Ritter & Welch, 2002; Coakley, Hadass & Wood, 

2009). This widespread undervaluation suggests that these firms unintentionally leave 

money on the table, missing out on valuable funds that could be used to drive growth, spur 

innovation, and create more value for their business. Based on the previous empirical 

evidence and arguments, the first hypothesis is formulated as follows: 

 

H1: US Technology IPOs have been underpriced between years 2009 and 2021. 

 

The first hypothesis is tested using one-sample t-test. The one-sample t-test helps determine 

if the average underpricing of US Technology IPOs during that period significantly differs 

from zero. The null hypothesis assumes no underpricing, while the alternative hypothesis 

suggests the presence of underpricing. By collecting a sample of underpricing data and 

comparing it to the hypothesized mean, the one-sample t-test can provide insights into the 

statistical significance of the underpricing phenomenon in US Technology IPOs. 
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The underpricing of IPOs has been empirically demonstrated to be related to previous market 

conditions. An increase in the number of initial public offerings has been observed when 

favorable market conditions prevail. This is because an increase in the stock market prior to 

the offering is generally accompanied by a higher undervaluation. Furthermore, empirical 

evidence suggests that the underpricing of upcoming issues is positively correlated with the 

first day return of previous initial public offerings. (see e.g. Loughran & Ritter 2002; Bradley 

& Jordan 2002; Lowry, Officer & Schwert 2010). Based on the previous empirical evidence 

and arguments, the second hypothesis is formulated as follows: 

 

H2: Positive market sentiment before the IPO is positively related to underpricing in US 

technology IPOs. 

 

The second hypothesis is assessed through a multivariate linear regression analysis, 

incorporating a set of variables: the mean daily return of the market index in the 30 days 

preceding the IPO, the standard deviation of daily market index returns during the same 

timeframe, and the average first-day return of the preceding 10 IPOs. This regression 

analysis quantifies the relationships between these variables and the extent of underpricing 

in US Technology IPOs.The mean daily return of the market index mirrors the market 

performance leading up to the IPO, while the standard deviation embodies the market's 

volatility. The average first-day return of previous IPOs reflects the prevailing market 

sentiment and the behavioral tendencies of investors. 

 

According to empirical studies, uncertainty related to a particular issue is associated with a 

substantial degree of underpricing (Beatty & Ritter 1986). Due to their higher risk and 

speculative nature, IPOs of smaller companies tend to be more underpriced as well (Lowry, 

Officer & Schwert 2010). This is because investors tend to be more cautious when it comes 

to IPOs of smaller companies. The lack of reliable information about the company, combined 

with the greater level of risk, makes investors more reluctant to invest which leads to greater 

underpricing. This is referred to as the "size factor". Based on the previous empirical 

evidence and arguments, the third hypothesis is formulated as follows: 
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H3: Underpricing is negatively related with the size of the issuing company in the US 

technology IPOs. 

 

The third hypothesis is tested using a multivariate linear regression analysis, incorporating 

the natural logarithm of the issuing company's market capitalization at the time of the IPO. 

The logarithmic transformation facilitates a more meaningful interpretation of the market 

capitalization variable, considering its exponential relationship with the dependent variable. 

This statistical approach aims to elucidate how the size of the issuing company, as reflected 

in its market capitalization, affects the extent of undervaluation experienced during the IPO. 

 

According to the previous research by Aggerwal and Rivoli (1990), when shares are 

underpriced at the IPO stage, they often experience a sharp price increase or "IPO pop" once 

they commence trading on the open. This not only attracts attention but also fuels further 

buying activity, potentially leading to longer-term price escalations. Another theoretical 

standpoint concerns the signaling theory. This suggests that underpricing serves as a positive 

signal to investors. By forgoing higher initial funds, companies indicate their confidence in 

their prospects and their commitment to securing a successful offering and attracting long-

term investors, which may ultimately translate into improved post-IPO performance (see e.g. 

Allen & Faulhaber 1989; Grinblatt & Hwang 1989; Jagadeesh, Weinstein & Welch 1993).  

Moreover, underpricing can increase liquidity in the shares of a company, making them more 

attractive to investors (Amihud et al 2012). It can also expand the shareholder base, as more 

investors are financially able to purchase the underpriced shares (Booth & Chua, 1996). 

Based on the previous empirical evidence and arguments, the fourth hypothesis is formulated 

as follows: 

 

H4: Post-IPO performance is positively related with the level of underpricing in the US 

technology IPOs. 

The fourth hypothesis is tested using a linear regression analysis using the level of 

underpricing as the primary explanatory variable. Additionally, to account for the potential 
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time-related effects, year dummies were incorporated into the regression model. By 

including these year dummies, the analysis could capture any systematic variations in the 

relationship between underpricing and the response variable across different years, enabling 

a comprehensive assessment of the hypothesis.   



28 

 

4  METHODOLOGY AND DATA 

This section describes the methods and data that were used in the thesis. Initially, the 

methodologies used in this thesis are presented, followed by an introduction and descriptive 

statistics of the data collected and used in it.  

4.1  Methodology 

This chapter describes the research methods used in this thesis to study IPO underpricing 

and post-IPO performance. The purpose of this section is to provide an overview of how 

underpricing is measured, the variables that influence it, and the evaluation of post-IPO 

performance, as well as how the level of underpricing contribute to it. 

4.1.1  Measure of IPO underpricing 

A common measurement of underpricing is the difference between the offer price and the 

closing price on the first trading day (see e.g. Ibbotson 1975; Ritter, 1991; Ritter & Welch 

2002; Ljungqvist 2007). A company is considered to be underpriced if the price of its shares 

jumps substantially on the first day of trading. A measure of underpricing can also be defined 

as the amount of money that has been left on the table by the issuing company. As a result, 

underpricing can be seen as a measure of the inefficiency of the initial public offering 

process, as issuing companies are not able to capture the full value of the shares being 

offered. The formula for the underpricing on the first trading day after offering is presented 

below in the Equation 1.  The statistical significance of underpricing US technology IPOs is 

determined by using a one-sample t-test. The one-sample t-test is used to compare the mean 

underpricing percentage of the US technology IPOs to the hypothesized value of zero. If the 

mean is statistically different from zero, then the null hypothesis is rejected, and it can be 

concluded that the US technology IPOs are underpriced.   
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𝑈𝑃𝑖 =
𝑃𝑖

𝑂𝑖
− 1 (1) 

 

𝑃𝑖 = Share price at closing of first trading day of the IPO i 

𝑂𝑖 = Share offer price at the first trading day of the IPO i 

 

4.1.2  Variables explaining the IPO underpricing 

In this thesis, multivariate regression analysis is used to study the determinants of 

underpricing of US technology IPOs. Among the most used estimation methods for 

regression models is ordinary least squares (OLS).  In this method, the vertical distance 

between the line and the data points is minimized by minimizing the sum of the squares of 

the vertical distances. As a result, the model can determine the most appropriate fit line that 

can accurately predict the dependent variable's values. (Hill, Griffiths & Lim, 2018) 

 

Most of the prior literature has explained underpricing using information, signaling and 

behavioral models, which have also received substantial empirical support. Consequently, 

the variables used in this thesis are also related to the same theories that may contribute to 

underpricing in US technology IPOs. Based on these well-established theories, this 

dissertation deploys eight variables, evenly divided between explanatory and control 

variables. Each variable aims to provide further insights into potential contributors to 

underpricing in the context of US technology IPOs. The selection of the four explanatory 

variables is based on comprehensive research and deliberation, considering both the 

subtleties of the theoretical frameworks and their relevance to the specific situation of US 

technology IPOs. The four control variables are included to ensure the validity and 

robustness of the explanatory variables. Table 1 provides a comprehensive summary of the 

explanatory and control variables, along with their respective abbreviations as utilized in the 

empirical section. Each variable is further elaborated upon in the subsequent section. 
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Table 1. Explanatory and control variables explaining IPO underpricing. 

Explanatory variables     

Variables Abbreviation 
Expected 

sign 
Source(s) Hypotheses 

The average daily return 

of the market index 

during the 30-day period 

prior to the IPO 

AvgDailyMarketReturn (+) 
Loughran & Ritter, 

2002 
H2 

The standard deviation 

of daily market index 

returns during the 30-

day period before the 

IPO 

AvgDailyMarketStd (+) 
Lowry, Officer & 

Schwert, 2010 
H2 

The average first-day 

return of 10 previous 

IPOs 

AvgPrioIpoReturn (+) 
Bradley & Jordan, 

2002 
H2 

Natural logarithm of the 

market capitalization of 

the issuing company at 

the time of the IPO 

LnMarketCap (-) 

Beaty & Ritter, 

1986           

Lowry, Officer & 

Schwert, 2010 

H3 

Control Variables     

Revenue growth of the 

issuing company prior 

the IPO 

RevenueGrowthPrioIPO (+) 

Ritter, 1991 

Hanley & Wilhelm, 

1995 

 

 

ROA from 1 fiscal year 

prior to the IPO  
ROATimeIPO (+) 

Grinblatt & Hwang 

1989 

Jagadeesh, 

Weinstein & Welch 

1993 

 

Natural logarithm of the 

age of the issuing 

company at the time of 

the IPO 

LnAgeTimeIPO (-) 

Ritter, 1984 

Loughran & Ritter, 

2004 

Lowry, Officer & 

Schwert, 2010 

 

Private Equity or 

Venture backed 

company 

PEorVCBackedIPO (-) 

Ljungqvist & 

Wilhelm, 2003 

Aggarwal & 

Krigman, 2002 
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The average daily return of the market index during the 30-day period prior to the 

IPO: 

According to findings of Loughran and Ritter (2002) a significant correlation exists between 

the performance of the market and the degree of underpricing in IPOs. When the overall 

market is experiencing a period of robust performance and favorable returns, investors tend 

to exhibit greater risk appetite and are more inclined to invest in IPOs. Consequently, this 

heightened demand for IPO shares leads to a higher level of underpricing, where the offering 

price is set lower than the market value on the first day of trading. Conversely, during periods 

when the market is not performing well and experiencing lower returns, investors become 

more cautious and less willing to take risks by investing in IPOs. The decreased investor 

confidence and reduced demand for IPO shares result in lower levels of underpricing, as 

issuers are less likely to set the offering price significantly below the market value. This 

analysis involves calculating the 30-day returns by utilizing daily price data from the market 

index. These returns are then matched with the respective IPOs based on their issue dates. 

 

The standard deviation of daily market index returns during the 30-day period before 

the IPO: 

According to the findings of Lowry, Officer, and Schwert (2010), market conditions that are 

characterized by increased volatility, it amplifies the uncertainty associated with valuing the 

companies going public. Consequently, this heightened uncertainty prompts issuing 

companies to face challenges in accurately assessing future market conditions, resulting in 

higher levels of uncertainty surrounding their IPO valuation. Due to the increased 

uncertainty, issuing companies become more cautious and are inclined to underprice their 

IPOs as a risk mitigation strategy. By setting the offering price below the perceived market 

value, they aim to reduce the risk of the IPO not being purchased by investors, especially in 

a volatile market environment. The underpricing serves to attract potential buyers and 

generate sufficient demand for the IPO shares despite the prevailing uncertainty. The 

calculated standard deviation of the daily market return during the 30-day period before the 

IPO is matched with the IPO based upon its issue date. 
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The average first-day return of 10 previous IPOs: 

Bradley and Jordan (2002) found that the underpricing of new IPOs was positively correlated 

with the initial returns of other IPOs prior to the new offering. Based on these findings, IPO 

underpricing is explained by the average first-day return of ten prior IPOs. A first-day return 

is calculated based on the difference between the offer price and the closing price of the first 

trading day following the IPO. The average return is calculated using arithmetic operations. 

For each IPO, the average first-day return is calculated based on 10 previous technology 

IPOs first-day returns. By exploring the correlation between the average first-day return of 

prior IPOs and the subsequent underpricing of new IPOs the results offer insights into the 

influence of market sentiment and investor behavior on IPO pricing. The expected positive 

relationship suggests that the market's response to previous IPOs plays a role in shaping 

investor expectations and pricing decisions for subsequent offerings. 

 

Natural logarithm of the market capitalization: 

Beaty and Ritter (1986) conducted research on IPO underpricing and found that the size of 

a company has a significant influence on the level of underpricing. Specifically, smaller 

companies tend to experience higher levels of underpricing due to the inherent uncertainties 

associated with the IPO process, such as limited operating history and higher perceived risk. 

The results of Lowry, Officer, and Schwert (2010) also support these results and 

demonstrated that smaller companies are more challenging to value accurately, leading to 

higher level of underpricing and a wider range of initial returns compared to larger 

companies. Consequently, underpricing tends to decrease as the size of the issuing company 

increases, and initial returns become less variable, reflecting the relatively lower level of 

uncertainty in larger company IPOs. To measure the impact of company size, the size factor 

is calculated by taking the natural logarithm of the company's market capitalization at the 

time of the IPO. This transformation provides a standardized measure that captures the 

relative size of the issuing company and facilitates comparisons across different technology 

IPOs. 
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Revenue growth of the issuing company prior the IPO: 

According to the findings of Ritter (1991) and Hanley & Wilhelm (1995), companies 

exhibiting high revenue growth in the period leading up to their initial public offering (IPO) 

tend to encounter higher levels of underpricing.  This relationship can be attributed to the 

perception of higher risk associated with high-growth companies. Investors often view 

companies with rapid revenue growth as riskier investments due to factors such as uncertain 

future growth level, potential competitive challenges, and operational complexities. 

Consequently, investors may demand a greater discount or compensation for taking on this 

perceived risk, resulting in higher levels of underpricing for high-growth companies during 

their IPOs. To adequately compensate for the perceived risk, investors may be willing to 

accept a greater degree of underpricing for the IPO of a high-growth company compared to 

a company with lower revenue growth. By accepting a lower IPO price relative to the market 

value, investors seek to offset the potential risks and uncertainties associated with the 

company's high-growth trajectory. This thesis defines the variable of revenue growth before 

the IPO as a percentage change between two fiscal years prior to the IPO.  

 

ROA from 1 fiscal year prior to the IPO: 

Signaling theory suggests that companies with a positive outlook for their performance tend 

to underprice their initial public offerings (see e.g. Grinblatt & Hwang 1989; Jagadeesh, 

Weinstein & Welch 1993). This strategy is employed to send a signal to the market, 

indicating that the company expects to outperform the market's expectations. This signaling 

behavior aims to create positive perceptions among investors and potentially increase the 

stock price, leading to higher returns for the company. To demonstrate the concept of 

signaling theory in this thesis, earnings before interest, taxes, and depreciation (EBITDA) of 

the issuing company are divided by total assets to calculate the return on assets (ROA). This 

ratio provides insights into a company's profitability and efficiency in generating earnings 

relative to its asset base. 
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Natural logarithm of the age of the issuing company at the time of the IPO: 

Previous research has consistently shown that younger companies tend to experience 

underpricing in their initial public offerings (IPOs) more frequently than older companies 

(see e.g. Ritter 1984; Loughran & Ritter, 2004; Lowry, Officer & Schwert, 2010). This 

phenomenon can be attributed to investors' inclination to take on more risk when investing 

in young companies and their expectations of future stock price appreciation. Investors often 

perceive young companies as having greater growth potential and the possibility of 

significant returns. This perception stems from the belief that younger companies are more 

innovative, have higher growth prospects, and can potentially disrupt established markets. 

As a result, investors are willing to pay a premium for the shares of these companies during 

the IPO. In contrast, older companies have a longer operating history, which provides 

investors with more information to assess their value and make more informed investment 

decisions. Established companies typically have a track record of financial performance, 

allowing investors to evaluate their past profitability, stability, and growth patterns. This 

historical data assists investors in making more accurate valuations and reduces the 

perceived uncertainty associated with investing in younger companies. In this thesis, the age 

of a company is determined by the natural logarithm of the difference between the year of 

issuance and the year the company was founded. This logarithmic transformation helps 

capture the relative differences in the ages of companies while reducing the influence of 

extreme values. 

 

Private Equity or venture capital backed company: 

According to previous literature, IPOs with private equity or venture capital backing are less 

likely to experience underpricing (see e.g.  Ljungqvist & Wilhelm, 2003; Aggarwal & 

Krigman, 2002). Factors contributing to this relationship may include information 

asymmetry, conflicts of interest between the company's management and its private equity 

or venture capital investors, and the signaling value of such support. In this thesis, this 

variable is used as a dummy variable that equals one if the company was backed by private 

equity or venture capital prior to its IPO.  
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Multivariate regression model: 

Given the previously described prior research and the explanatory and control variables that 

resulted from it, the regression model is formed and presented in Equation 2. Table 2 presents 

the assumptions that underlie the multivariate regression model. When all assumptions are 

met, the OLS estimator is consistent, unbiased, and efficient (Hill, Griffiths & Lim, 2018). 

When these four assumptions are met, the OLS-estimated estimates are said to be the best 

linear unbiased estimators (BLUE). Since the BLUE estimator has the smallest mean-

squared error of all linear unbiased estimators, it will provide the most accurate estimation 

of the true value of the dependent variable. Moreover, it is consistent, which implies that the 

estimated value of the parameter will converge to the true value with an increase in sample 

size. 

 

𝑈𝑃𝑖 =  𝛼 + 𝛽1  × 𝐴𝑣𝑔𝐷𝑎𝑖𝑙𝑦𝑀𝑎𝑟𝑘𝑒𝑡𝑅𝑒𝑡𝑢𝑟𝑛𝑖 + 𝛽2  × 𝐴𝑣𝑔𝐷𝑎𝑖𝑙𝑦𝑀𝑎𝑟𝑘𝑒𝑡𝑆𝑡𝑑𝑖 + 𝛽3  × 𝐴𝑣𝑔𝑃𝑟𝑖𝑜𝐼𝑝𝑜𝑅𝑒𝑡𝑢𝑟𝑛𝑖

+  𝛽4  × 𝐿𝑛𝑀𝑎𝑟𝑘𝑒𝑡𝐶𝑎𝑝𝑖 + 𝛽5  × 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝐺𝑟𝑜𝑤𝑡ℎ𝑃𝑟𝑖𝑜𝐼𝑃𝑂 + 𝛽6  × 𝑅𝑂𝐴𝑇𝑖𝑚𝑒𝐼𝑃𝑂
+ 𝛽7  ×   𝐴𝑔𝑒𝑇𝑖𝑚𝑒𝐼𝑃𝑂 + 𝛽8  ×   𝑃𝐸𝑜𝑟𝑉𝐶𝐵𝑎𝑐𝑘𝑒𝑑𝐼𝑃𝑂 + 𝑢𝑖  

 

Table 2. Multivariate regression assumptions (Adapted from Hill, Griffiths & Lim, 2018)  

Assumption Description Test 

E(ui) = 0 
The probability distribution of each random error has a 

zero mean. 
One-sample T-test 

𝑢𝑖 ~ 𝑁(0, 𝜎2) The random errors are normally distributed  Shapiro-Wilk test 

𝑣𝑎𝑟(𝑢𝑖) =  𝜎2 

Random errors are distributed with a probability 

distribution having a variance of 𝜎2. The homoskedasticity 

of errors is characterized by this property. 

Breusch-Pegan test 

𝑐𝑜𝑣(𝑢𝑖, 𝑢𝑗) = 0 The covariance between the two random errors is zero. Durbin-Watson test 

 

 

 (2) 

  

4.1.3  Measure of the post-IPO performance  

In this thesis, the post-IPO performance of companies is assessed using the buy-and-hold 

abnormal returns (BHAR) method, which has been widely applied in previous research (see 

e.g. Loughran & Ritter 1995; Purnanandam & Swaminathan 2004; Yung, Colak &Wang 

2008). The benchmark index used to calculate the abnormal returns in this thesis is the Dow 
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Jones U.S. Technology Index (DJUSTC). This index is a component of the Dow Jones US 

Index series, which is maintained by S&P Dow Jones Indices. This index includes companies 

from a variety of technology-related industries, including software, hardware, 

telecommunications, and internet services. Among the largest companies included in this 

index are Apple, Microsoft, Facebook, Google, and Intel. The index is widely used by 

investors and financial institutions as a benchmark to assess the performance of US 

technology stocks. Buy-and-hold returns (R) for period (T) are calculated for IPO companies 

(i) and the benchmark index (b) as defined below.  

 

The formula for BHAR at t is presented below in the Equations 3,4 and 5.  A one-sample t-

test is used to determine the statistical significance of BHARs of US technology IPOs. Using 

the one-sample t-test, we compare the mean BHARs of US technology IPOs to the 

hypothesized value of zero. If the mean is statistically different from zero, the null hypothesis 

is rejected. It can be concluded that US technology IPO BHARs are statistically significant. 

 

𝑅𝑖𝑇 =  ∏ (1 + 𝑟𝑖𝑡) − 1

𝑇

𝑡=𝑡−𝑇

(3) 

 

𝑅𝑏𝑇 =  ∏ (1 + 𝑟𝑏𝑡) − 1

𝑇

𝑡=𝑡−𝑇

(4) 

 

𝐵𝐻𝐴𝑅𝑖𝑇 =  𝑅𝑖𝑇 − 𝑅𝑏𝑇 (5) 

𝑡 = First day post-IPO 

𝑇 = Length of the holding period 

𝑟𝑖𝑡 = Daily return of the IPO company 

𝑟𝑏𝑡 = Daily return of the benchmark index 
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4.1.4  Underpricing explaining the post-IPO performance. 

The effect of undepricing affecting post-IPO performance is examined with OLS regressions 

using BHARs as the dependent variable. Post-IPO performance is calculated for the 

following periods: 1 week, 1 month, 3 months, 6 months, and 1 year following the date of 

the IPO. The main objective is to find evidence for the hypotheses 4; “post-IPO performance 

is positively related with the level of underpricing”. The regression model is presented in 

the Equation 6 and 7. Equation 7 models the BHARs also accounting for the time fixed 

effects using year dummies as an explanatory variable. The comparison of results from 

Equation 6 and 7 will tell if the possible relationship between underpricing and post-IPO 

performance is robust or not. 

 

𝐵𝐻𝐴𝑅𝑖 =  𝛼 +  𝛽1   × 𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔𝑖 + 𝑢𝑖  

 

 (6) 

 

 

 

𝐵𝐻𝐴𝑅𝑖 =  𝛼 +  𝛽1   × 𝑈𝑛𝑑𝑒𝑟𝑝𝑟𝑖𝑐𝑖𝑛𝑔𝑖 + 𝑌𝑒𝑎𝑟𝐷𝑢𝑚𝑚𝑦𝑖 + 𝑢𝑖  

 

 

 (7) 

 

4.2  Data 

This chapter describes the empirical aspects of the thesis, providing insight into sample 

selection, descriptive statistics, and research limitations. It begins by describing the criteria 

by which the sample for the IPO was selected. After that, an in-depth analysis of the selected 

data will be conducted, highlighting the key characteristics and trends observed in the 

sample. Finally, the potential limitations and constraints of the thesis are acknowledged, 

fostering transparency, and allowing an assessment of the thesis findings from a critical 

perspective. 
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4.2.1  The IPO sample selection 

The selected sample data includes technology companies listed on Nasdaq and New York 

Stock Exchange between 1 January 2019 and 31 December 2021. This period is chosen for 

three reasons. The global economic and financial crisis of 2008 affected the IPO market as 

well as the global economy and financial markets. There was a sharp decline in stock prices 

and an increase in volatility in the financial markets due to the crisis. Thus, the pricing and 

performance of IPOs, including those of US technology companies, were affected. 

Furthermore, after the global financial crisis, a significant increase in technology company 

IPOs occurred. Companies such as Facebook, Twitter, and LinkedIn are responsible for 

attracting significant investment interest and generating large amounts of capital. Finally, 

the underpricing of IPOs by US technology companies after the global financial crisis can 

provide valuable insights into the behaviour and performance of these companies during a 

period of economic uncertainty and regulatory change. 

 

The initial listing data including companies, dates, and prices is collected from Refinitiv 

Eikon (Thomson Reuters, 2023). Supplemental data include company financial and 

accounting information, along with further information obtained from the Securities and 

Exchange Commission EDGAR database (SEC 2023). The following criteria must be met 

by IPOs to be included in the sample: 

 

1. In accordance with Thomson Reuters classification, the issuing companies are 

engaged in software & IT services, technology equipment, or telecommunications 

services. 

2. The shares issued are ordinary shares or common stock. American depositary shares 

(ADS) are excluded from the sample. 

3. All price data and explanatory variables are available for the issuing company. 

 

The sample selection criteria resulted in a final sample of 166 technology IPOs for which 

the annual breakdown of inclusion and exclusion is presented in Table 3. During the period 
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2009-2021, there were 244 technology IPOs listed on Nasdaq and the New York Stock 

Exchange. Due to the classification of 40 IPOs as American depositary shares, the sample 

was reduced to 204 IPOs. The sample was reduced by 38 IPOs due to the absence of 

information about prices or explanatory variables. The sample selection criteria led to the 

elimination of 32.0 percent of the original data set. 

 

Table 3. IPO inclusions and exclusions from the sample by year 

Year Classification ADS Data availability Final sample Exluded % 

2009 3 -1 -0 2 33.3 % 

2010 6 -1 -1 4 33.3 % 

2011 4 -2 -0 2 50.0 % 

2012 6 -0 -1 5 16.7 % 

2013 6 -1 -1 4 33.3 % 

2014 35 -7 -2 26 25.7 % 

2015 22 -1 -3 18 18.2 % 

2016 16 -2 -7 7 56.3 % 

2017 16 -3 -3 10 37.5 % 

2018 28 -6 -6 16 42.9 % 

2019 29 -4 -2 23 20.7 % 

2020 28 -9 -1 18 35.7 % 

2021 45 -3 -11 31 31.1 % 

Total 244 40 38 166 32.0 % 

 

4.2.2  Descriptive statistics of the sample 

The final sample includes 166 technology IPOs conducted on Nasdaq and the New York 

Stock Exchange between 2009 and 2021. A breakdown of the annual IPO sample by 

technology sub-sector and year is shown in Figure 1. According to the graph, listing volumes 

have been relatively low in the aftermath of the 2008 global financial crisis, illustrating the 

cyclical nature of equity markets. The market activity increased significantly in the following 

years and peaked in 2021, resulting in the phenomenon of hot IPO markets (Yung, Colak & 

Wang 2008). This surge in activity was largely due to the influx of investors looking to 

capitalize on fast-growing companies and the potential returns they could generate. 
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Additionally, the availability of venture capital and other forms of financing allowed 

companies to access larger capital pools and launch their IPOs more quickly. Software & IT 

services companies represent over 75 percent, technology equipment 15 percent and 

telecommunications services almost 10 percent of the sample.  

 

 

Figure 1. Number of IPOs by technology sub-sector and year 

 

A total of 73.4 billion dollars was included in the sample of IPO proceeds. An IPO's total 

proceeds represent the amount of money raised by a company through the sale of its newly 

issued shares to the public. The total proceeds are determined by the sale price per share and 

the overall number of shares issued in the IPO. Figure 2 presents a breakdown of the total 

proceeds by technology sub-sector and year. There were total proceeds of 61.5 billion dollars 

from software and IT services, 7.3 billion dollars from technology equipment, and 4,5 billion 

dollars from telecommunications services companies. The average proceeds from software 

& IT services companies were 481 million dollars, technology equipment 293 million dollars 

and telecommunication services 322 million dollars. The largest IPO by the number of total 

proceeds in software & IT services was Uber Technologies Inc in 2019 with 8.1 billion 

dollars, technology equipment GlobalFoundries Inc in 2021 with 2.9 billion dollars, and 

telecommunication services Altice USA Inc in 2017 with 2.2 billion dollars.  
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Figure 2. Total proceeds by technology sub-sector and year 

 

Table 4 presents the descriptive statistics of the explanatory and control variables used in the 

regression models presented in the previous chapter. The table summarizes the mean, 

median, standard deviation, minimum, maximum, low, and high quartile of each of the 

variables in the regression models. Moreover, the table also provides an indication of the 

distribution of the variables, indicating the degree of variation between the values of each 

variable. 

 

The mean underpricing is 27.25 percent, indicating that, on average, IPOs were priced below 

their initial trading price resulting in a positive first-day return for investors. The mean 

average daily return of the market index during the 30-day period prior to the IPO is 0.11 

percent, indicating a small positive trend in the market during the examined period. The 

mean standard deviation of daily market index returns during the same period is 1.10 percent, 

suggesting a moderate level of market volatility in the examined period. The mean average 

first-day return of 10 previous IPOs is 27.17 percent, suggesting a positive trend in IPO 

initial returns during the examined period. The mean market capitalization of the IPO sample 

is 3,497.62 million, with a minimum of 25.99 million and a maximum of 75,213 billion. 
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Table 4. Explanatory and control variable descriptive statistics 

Explanatory variables Mean 
Standard 

deviation 
Min 25 % Median 75 % Max 

Underpricing 0.2725 0.3512 -0.9115 0.0291 0.2468 0.4492 1.4875 

The average daily return of 

the market index during the 

30-day period prior to the IPO 

0.0011 0.002 0.0046 0.0001 0.0011 0.0024 0.0063 

The standard deviation of 

daily market index returns 

during the 30-day period prior 

the IPO 

0.0110 0.0048 0.0037 0.0080 0.0093 0.0127 0.0288 

The average first-day return 

of 10 previous IPOs 
0.2717 0.1099 0.0570 0.1734 0.2554 0.3657 0.5283 

Market Capitalization ($m) 3,497.62 7,706.20 25,99 356.12 1,263.41 3,212.34 75 213 

Control variables Mean 
Standard 

deviation 
Min 25 % Median 75 % Max 

Revenue growth of the 

issuing company prior the 

IPO 

 

0.5900 0.7885 -0.7608 0.1811 0.3780 0.7867 5.8953 

ROA from 1 fiscal year prior 

to the IPO  

 

-0.1367 0.6373 -5.7500 -0.2124 -0.0140 0.1008 0.7172 

Age of the issuing company 

at the time of the IPO in years 

 

10.75    7.003 0.666 7.000 10.00 14.00 55.00 

Private Equity or Venture 

backed company 
0.8192 0.3847 0.000 1.000 1.000 1.000 1.000 

 

Table 5 presents the correlation matrix of the explanatory and control variables used in the 

regression models presented in the previous chapter. The linear regression model assumes 

that the regressors are not multicollinear. Therefore, there should be no excessive correlation 

between the regressors.  Gujarati (2003) states that if the correlation coefficient between 
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regressors is greater than 0.8, then multicollinearity is present. In the presence of 

multicollinearity, it becomes difficult to determine the independent effect of each 

explanatory variable on the dependent variable because the explanatory and control variables 

are highly correlated. As shown in the Table 5, there is no evidence that the explanatory and 

control variables are highly correlated. Due to the lack of evidence of multicollinearity, it is 

reasonable to assume that the linear regression model provides reliable estimates of the 

impact of each explanatory variable on the dependent variable. 

Table 5. Correlation table of explanatory and control variables 

 

 

Under-

pricing 

AvgDaily-

MarketReturn 

AvgDai-

lyMarke

tStd 

AvgPrio

IpoRetu

rn 

LnMar-

ketCap 

RevenueGro

wthPrioIPO 

ROATi

meIPO 

LnAgeT

imeIPO 

PEorVC 

BackedI

PO 

Underpricing 1.00         

AvgDailyMarketReturn 0.05 1.00        

AvgDailyMarketStd 0.07 -0.21 1.00       

AvgPrioIpoReturn 0.04 -0.01 0.41 1.00      

LnMarketCap 0.19 -0.15 0.17 0.22 1.00     

RevenueGrowthPrioIPO 0.13 0.03 -0.09 0.01 0.15 1.00    

ROATimeIPO 0.00 -0.04 -0.13 -0.08 0.26 -0.23 1.00   

LnAgeTimeIPO -0.05 0.03 -0.10 -0.05 0.08 -0.23 0.20 1.00  

PEorVCBackedIPO 0.16 0.01 -0.05 0.02 0.26 0.17 0.14 0.09 1.00 

 

Table 6 presents the mean and median characteristics of the technology IPO-sample prior 

the issuing date divided between the technology sub-sectors. In terms of age at IPO, 

technology equipment companies have the highest mean at 12.8 while telecommunication 

services companies have the lowest mean at 9.5. This suggests that technology equipment 

companies tend to stay private for longer periods of time before going public. This could be 

because technology equipment companies often have complex technology that requires more 

development time before it is ready to be sold to the public. The telecommunication services 

sector is more mature, and thus these companies are more likely to go public sooner. 

 

In terms of revenue, telecommunication services companies had the highest mean revenue 

12 months prior to the IPO ($1,143.1 million), followed by technology equipment companies 

with a mean revenue of ($714.4 million) and Software and IT services companies have the 

lowest mean revenue ($418.4 million).   
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Table 6. IPO and IPO company statistics 

 Panel A: IPO charesteristics     

 Software & IT 

Services 

Technology 

Equipment 

Telecommunication 

Services 
Total 

 Mean Median Mean Median Mean Median Mean Median 

Total proceeds ($m) 481.0 212.2 293.4 96.0 322.3 116.8 441.1 185.2 

Offer price ($) 21.51 17.0 14.1 14.0 15.6 15.0 19.9 16.0 

 

Panel B: IPO company statistics     

 Software & IT 

Services 

Technology 

Equipment 

Telecommunication 

Services 
Total 

 Mean Median Mean Median Mean Median Mean Median 

Age at the time 

of IPO in years 
10.4 10.0 12.8 10.0 9.5 10 10.8 10 

Revenue ($m) 418.4 126.6 714.4 174.5 1,143.1 133.9 519,7 113,4 

EBITDA ($m) -17.8 -4.1 89.3 16.9 285.7 5.5 22.1 -1.51 

Market 

Capitalization 

($m) 

2,960.2 924.3 1,829.3 524.7 3,055.3 695.4 2,797.3 787.66 

Price / Book 

Value 
13.6 5.86 7.0 4.0 6.6 4.77 12.1 5.43 

 

A major determining factor is the type of products or services offered by companies in each 

sector. The telecommunications industry, for example, often provides essential services such 

as phone and internet connectivity, which can generate reliable revenue. Contrary to this, 

software and IT service providers may rely on a more variable revenue model based on 

software licensing fees, subscriptions, and project-based agreements. Similarly, technology 

equipment companies may sell hardware products such as semiconductors or computer 
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equipment, which may have higher upfront costs but can also generate substantial revenues 

if demand is strong. It is also possible for the size and scope of the industries themselves to 

influence revenue differences between sectors. The telecommunication services sector, for 

example, may include larger companies with operations across multiple countries, while the 

software and IT services sector may include smaller firms with specialized offerings. 

 

In terms of EBITDA, telecommunication services companies have the highest mean 

EBITDA ($285.7 million), followed by technology equipment companies with a mean 

EBITDA of ($89.3 million), Software and IT services companies have the lowest mean 

EBITDA (-$17.8 million). Several factors contribute to differences in EBITDA between 

industries, including the nature of the business, the level of competition, the stage of the 

company's growth, and the level of investment. In the Software & IT Services sector, 

research & development and marketing costs are generally high, which negatively impacts 

EBITDA. In the long run, though, these companies may be able to achieve high growth and 

profitability, which may be reflected in a higher market capitalization. Telecommunications 

services may have a higher EBITDA since they have a more stable recurring revenue stream 

from services such as mobile phone plans and internet access. Although these companies 

may have high fixed costs, such as the infrastructure needed to operate a telecommunications 

network, they can generate significant cash flow over time. 

 

In terms of market capitalization Telecommunication services have the highest mean market 

capitalization at ($3,055.3), followed by Software & IT-services with a mean of ($2,906.2) 

million, and then technology equipment with a mean of ($1,829.3) million. In terms of the 

price-to-book value ratio, Software & IT Services have the highest mean of 13.6 followed 

by Telecommunication Services with a mean of 6.6, and then Technology Equipment with 

a mean of 7.0. Market capitalization and price-to-book value ratios may differ among sectors 

due to differences in profitability and growth potential. For example, software & IT services 

and telecommunication services are known for their high growth potential and profitability 

due to the increasing demand for digital and communication services, while technology 

equipment is known for its relatively slower growth potential and lower profitability. 

Additionally, the differences in market capitalization and price-to-book value ratios can also 



46 

 

be attributed to differences in investor sentiment and risk perception. Software & IT services 

and telecommunication services may be perceived by investors as more attractive 

investments due to their higher growth potentials and profitability, resulting in higher share 

prices and price-to-book ratios. Meanwhile, technology equipment may be perceived as a 

riskier investment, resulting in a lower demand for its shares, a lower market capitalization, 

and a lower price-to-book ratio.  
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5  RESULTS 

This section presents the results of the thesis. Firstly, the results highlight the level of 

underpricing observed in the US technology IPOS.  After that, the factors that contribute to 

the underpricing phenomenon in the technology sector are outlined. Lastly, the post-IPO 

performance results of technology companies are presented along with a discussion of the 

relationship between underpricing and post-IPO performance. 

5.1  Underpricing of US technology IPOs 

Table 7 presents the level of underpricing of technology IPOs grouped by the technology 

sub-sector. According to the results, the average underpricing for the entire sample was 

27.25 percent. This indicates that the IPO price was undervalued by over a quarter compared 

to the initial offering price. At 1% level of significance, the null hypothesis of the one-sample 

t-test stating that average first day return is equal to zero is rejected. The Software & IT 

Services sector experienced the greatest mean underpricing at 31.44 percent, followed by 

the Technology Equipment sector at 14.57 percent, and Telecommunication Services at 

10.38 percent.   

Table 7. Underpricing of US technology IPOs 

The T statistic column represent the result of the one-sample t-test. ***, **, and * denote the statistical significance on 1%, 5%, and 10% 

level, respectively. 

 

Oberservations Mean 
Standard 

deviation 

Percent 

positive 

Percent 

Negative 
T Statistic 

Software 

& IT Services 
128 0.3144 0.3435 0.8437 0.1563 10.36*** 

Technology 

Equipment 
25 0.1457 0.4063 0.6400 0.3600 1.79* 

Telecom. 

Services 
13 0.1038 0.2113 0.6923 0.3077 1.71* 

Total 166 0.2725 0.3523 0.8012 0.1988 9.96*** 
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Across the entire sample of US technology IPOs, the standard deviation of underpricing was 

35.23 percent. The variation in the level of underpricing between sectors indicates that there 

is considerable variation in the degree of underpricing. The Technology Equipment sector 

had the highest standard deviation of underpricing at 40.63 percent. This indicates a greater 

degree of variation in underpricing for IPOs in this industry. Software & IT Services had a 

standard deviation of 34.35 percent, while Telecom Services had the lowest standard 

deviation at 21.13 percent. The wide range in underpricing of Technology Equipment IPOs 

suggests a higher level of uncertainty for investors when compared to Software & IT 

Services and Telecom Services IPOs.  

 

The Software & IT Services sector recorded the highest percentage of positive observations 

regarding underpricing levels at 84.37 percent. This was followed by Telecom Services at 

69.23 percent and Technology Equipment at 64.00 percent. This indicates that IPOs in the 

Software & IT Services sector were more likely to be underpriced than IPOs in the other two 

sectors. This means that investors who participated in IPOs of the Software & IT Services 

sector had a better opportunity to make a profit than those participating in IPOs of the 

Telecom Services and Technology Equipment sectors. 

 

As a result of these observations, it can be concluded that the IPOs in the US technology 

sector between 2009 and 2021 were underpriced. Underpriced IPOs were most prevalent in 

the Software & IT Services sector. However, IPOs in the Technology Equipment sector had 

a higher percentage of negative observations, which may indicate that they were overpriced 

at times. 

 

Figure 3 presents the number of IPOs, average underpricing and the standard deviation of 

the underpricing of US technology IPOs between 2009 and 2021. There is evidence that the 

number of IPOs varies significantly from one year to the next. For instance, there were only 

two technology IPOs in 2009 and 2011, which was significantly lower than the average 

number of technology IPOs conducted over the years. However, the number of IPOs 

increased gradually over the years with 31 IPOs conducted in 2021.  
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The average underpricing of IPOs varied significantly between years, with 2020 recording 

the highest average underpricing at 46 percent. In contrast, the lowest average underpricing 

was observed in 2016 at just 7.1 percent. Across different years, there was also a wide 

variation in the standard deviation of underpricing, which measures the variability in 

underpricing across different IPOs.  The standard deviation in 2016 was much higher at 

55.14 percent. This suggests that there was a wide range of underpricing levels across 

technology IPOs in that year. Overall, the results indicate that IPO underpricing and standard 

deviation can vary considerably between different years. 

 

 

Figure 3. Technology IPO underpricing by year. 

 

5.2  Determinants of US technology IPO undepricing 

The results of multivariate OLS regressions using underpricing as a dependent variable are 

presented in Table 8. The model has a limited ability to explain phenomena. In the model, 

the value of r-squared is 0.066, indicating the model can only explain a fraction (6.6 percent) 

of the change in the underpricing of US technology IPOS. Despite this, the results still offer 

some insight into the variables that can drive underpricing among US technology IPO. 
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Table 8. Multivariate regression results for underpricing of US technology IPOs 

 ***, **, and * denote the statistical significance on 1%, 5%, and 10% level, respectively. 

 Expected sign Dependent variable Standard Error P-value 

    Underpricing (UP)   

Constant  -0.0970 0.164 0.555 

AvgDailyMarketReturn (+) 14.302 1.020 0.309 

AvgDailyMarketStd (+) 5.5256 0.849 0.397 

AvgPrioIpoReturn (+) -0.1050 0.276 0.702 

LnMarketCap (-) 0.0370 0.020 0.071* 

RevenueGrowthPrioIPO (+) 0.0340 0.038 0.377 

ROATimeIPO (+) -0.0115 0.048 0.810 

LnAgeTimeIPO (-) -0.0426 0.081 0.601 

PEorVCBackedIPO (-) 0.1011 0.075 0.177 

Observations  166   

R-squared  0.066   

One-sample t-test  1.00   

Shapiro-Wilk  0.912   

Breusch-Pegan   0.937   

Durbin-Watson  2.073   

 

There is a predicted to be positive correlation between average daily market returns 

(AvgDailyMarketReturn) and the level of underpricing, and the estimated coefficient is 

14.302 with a standard error of 1.020. As indicated by a p-value of 0.309, however, the 

relationship is not statistically significant. Similarly, the average daily market standard 

deviation (AvgDailyMarketStd) is hypothesized to have a positive effect on the level 

underpricing. The coefficient is estimated to be 5.5256 with a standard error of 0.849. 

However, it is not statistically significant, as indicated by a p-value of 0.397. 
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In contrast to the expected positive correlation, the average prior IPO return 

(AvgPrioIpoReturn) exhibits a negative coefficient of -0.1050 with a standard deviation of 

0.276. Statistically, this relationship does not appear to be significant, with a p-value of 

0.702. The level of Underpricing is predicted to have a negative relationship with the natural 

logarithm of market capitalization (LnMarketCap), but this coefficient is estimated to be 

positive 0.0370 with a standard error of 0.020. The p-value for this variable is 0.071, 

indicating that the results are statistically significant at level of 10 percent. 

 

Revenue growth prior to the IPO (RevenueGrowthPrioIPO) is predicted to have a positive 

effect on the level of underpricing. The coefficient is estimated to be 0.0340 with a standard 

error of 0.038. However, the relationship is not statistically significant, as evidenced by a p-

value of 0.377. The return on assets at the time of the IPO (ROATimeIPO) is expected to 

have of positive effect on the level of underpricing. However, the coefficient is estimated to 

be -0.0115 with a standard error of 0.048, and the relationship is not statistically significant, 

with a p-value of 0.810. 

 

The natural logarithm of the firm's age at the time of the IPO (LnAgeTimeIPO) is expected 

to negatively effect on the level of underpricing. The coefficient is estimated to be -0.0426 

with a standard error of 0.081, but the relationship is not statistically significant, as indicated 

by a p-value of 0.601. The presence of private equity or venture capital backing 

(PEorVCBackedIPO) is expected to have negative effect the level of underpricing. The 

coefficient is estimated to be 0.1011 with a standard error of 0.075. However, the 

relationship is not statistically significant, as evidenced by a p-value of 0.177. 

 

The results indicate that most of the independent variables considered in the model do not 

have a statistically significant relationship with the level of underpricing. This is apart from 

the size of the issuing company, which shows a weak negative relationship. The model's low 

R-squared value of 0.066 suggests that it explains only a small portion (6.6 percent) of the 

variability in underpricing for US technology IPOs during the studied period. This limited 

explanatory power implies that there may be other factors not considered in the current 
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model. These factors could have a more significant impact on the underpricing of US 

technology IPOs. 

 

The multivariate regression assumptions were evaluated to ensure the validity and reliability 

of the model. The analysis revealed that the data displayed characteristics consistent with 

the assumptions, including a reasonably normal distribution, minimal evidence of 

heteroscedasticity, and no significant autocorrelation in the residuals. These findings 

validate the suitability of applying the multivariate regression model to the dataset, providing 

a solid foundation for trustworthy analysis and meaningful interpretations. 

5.3  Post-IPO performance of US technology IPOs 

Table 9 presents the results of the buy-and-hold abnormal returns (BHAR) for US 

technology IPOs over various time periods: 1 week, 1 month, 3 months, 6 months, and 1 

year. The results indicate that the average BHAR for US technology IPOs is positive and 

statistically significant for shorter holding periods of one week, one month, and three 

months. As a result, investors who invest in technology IPOs during these periods usually 

experience abnormal returns compared to the benchmark index. Moreover, the proportion of 

IPOs with positive abnormal returns is highest for the one-week holding period, followed by 

the one-month holding period, and the three-month holding period. 

 

In contrast, the average BHAR is not significant for holding periods of six months and one 

year. During a six-month holding period, BHAR averages 8.4 percent, whereas during a one-

year holding period, BHAR averages 11.8 percent. This suggests that the outperformance of 

US technology IPOs in the short term may not be sustained in the long term. Thus, the long-

term performance of these IPOs is more in line with the overall market, while the abnormal 

returns observed in the short term may be due to factors such as market enthusiasm, investor 

sentiment, or other short-term effects. Overall, while short-term investors may experience 

abnormal returns by investing in US technology IPOs, long-term investors are unlikely to 

achieve the same level of outperformance. 
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Table 9. Buy-and-hold abnormal returns of US technology IPOs 

The T statistic column represent the result of the one-sample t-test. ***, **, and * denote the statistical significance on 1%, 5%, and 10% 

level, respectively. 

 

Mean Median 
Standard 

deviation 

Percent 

positive 

Percent 

Negative 
T Statistic 

𝐵𝐻𝐴𝑅1 𝑤𝑒𝑒𝑘  0.3150 0.2655 0.4424 0.7784 0.2215 9.1061*** 

𝐵𝐻𝐴𝑅1 𝑚𝑜𝑛𝑡ℎ 0.3028 0.2347 0.4685 0.7365 0.2634 8.1398*** 

𝐵𝐻𝐴𝑅 3 𝑚𝑜𝑛𝑡ℎ 0.2607 0.1627 0.5832 0.6047 0.3952 5.3568*** 

𝐵𝐻𝐴𝑅 6 𝑚𝑜𝑛𝑡ℎ 0.0841 0.021 0.6891 0.5030 0.4970 1.5685 

𝐵𝐻𝐴𝑅 1  𝑦𝑒𝑎𝑟 0.1188 -0.0910 1.1126 0.4670 0.5329 1.3720 

 

Table 10 presents the results of OLS regressions examining the relationship between the 

level of underpricing and the buy-and-hold abnormal returns (BHAR) for US technology 

IPOs over various time periods: 1 week, 1 month, 3 months, 6 months, and 1 year. The 

regressions are repeated with and without the inclusion of year dummies to control for any 

annual market variations. The results show that the constant term is statistically significant 

at the 1 percent level for the 1 week and 1-month BHAR periods without year dummies, 

with coefficients of 0.090 and 0.0072 respectively. However, the constant term is not 

significant across the other periods. 

 

Table 10. BHAR regressions for US technology IPOs 

In the first line of the table, coefficients are indicated, followed by p-values in parenthesis.  ***, **, and * denote statistical significance 

at 1%, 5%, and 10% level, respectively 

. 

Dependent 

variables 

𝐵𝐻𝐴𝑅1 𝑤 𝐵𝐻𝐴𝑅1 𝑤 𝐵𝐻𝐴𝑅1 𝑚 𝐵𝐻𝐴𝑅1 𝑚 𝐵𝐻𝐴𝑅 3 𝑚 𝐵𝐻𝐴𝑅 3 𝑚 𝐵𝐻𝐴𝑅 6 𝑚 𝐵𝐻𝐴𝑅 6 𝑚 𝐵𝐻𝐴𝑅 1𝑦 𝐵𝐻𝐴𝑅 1 𝑦 

Constant 
0.090*** 

(0.000) 

0.0092 

(0.970) 

0.0072*** 

(0.000) 

0.0607 

(0.8144) 

0.0462 

(0.3633) 

-0.0743 

(0.8331) 

-0.1034 

(0.1069) 

-0.1241 

(0.7814) 

-0.1480 

(0.1586) 

0.2485 

(0.7011) 

Underpricing 
0.8259*** 

(0.000) 

0.7916*** 

(0.000) 

0.8444*** 

(0.000) 

0.7761*** 

(0.000) 

0.7868*** 

(0.000) 

0.6831*** 

(0.000) 

0.6881*** 

(0.000) 

0.6672*** 

(0.000) 

0.9794*** 

(0.000) 

0.9311*** 

(0.000) 

YearDummy No Yes No Yes No Yes No Yes No Yes 

Observations 166 166 166 166 166 166 166 166 166 166 

R-squared 0.4300 0.4625 0.4007 0.4440 0.2245 0.3343 0.1230 0.2330 0.0955 0.3833 
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The results show a positive and consistent relationship between the level of underpricing and 

BHARs for all time periods, which is statistically significant at the 1 percent level. The 

magnitude of this relationship, indicated by coefficients ranging from 0.6672 to 0.9794, 

suggests a corresponding increase in BHARs for each unit increase in underpricing. The 

inclusion of year dummies generally enhances the explanatory power of the model, as 

evidenced by an increase in the R-squared values across all time periods. This suggests that 

accounting for yearly market variations improves the accuracy of the predictions.   

 

At the 1-week period, the R-squared value is 0.4300 without year dummies, which increases 

to 0.4625 with year dummies. This shows that including year dummies in the model 

enhances its ability to explain the variation in BHAR at the 1-week period by about 3.25 

percent. At the 1-month period, a similar pattern is observed with the R-squared value 

increasing from 0.4007 without year dummies to 0.4440 with year dummies.  However, the 

explanatory power of the model decreases as we move to longer time periods. For the 3-

month period, the R-squared values are significantly lower at 0.2245 without year dummies 

and 0.3343 with year dummies. The downward trend continues to the 6-month and 1-year 

periods, with the lowest R-squared value of 0.0955 observed at the 1-year period without 

year dummies. 

 

The decline in R-squared values over longer time periods suggests that the model is less 

capable of predicting long-term performance based on the given factors, implying that there 

might be other factors affecting long-term returns that are not included in the model. The 

positive and significant coefficients of underpricing across all time periods also suggest that 

underpricing is a robust predictor of BHAR for US technology IPOs, which remains 

consistent over time. However, the lower R-squared values at longer time periods indicate 

that while underpricing is significant, it alone cannot fully explain the variation in long-term 

BHARs. 

 

To further examine the robustness of the results obtained from the previous models and 

ascertain the influence of the level of underpricing on BHARs, an additional multivariate 

regression model was employed. This supplementary analysis utilized the same set of 
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explanatory and control variables that were previously employed to investigation of the 

determinants of underpricing. The result of this additional regression is shown the in the 

Table 11. Based on the results, the regression indicates similar results as the previous model 

and the underpricing coefficients were statistically significant at the level of 1 percent 

throughout all time periods. There was a variation in the magnitude of the underpricing 

coefficients over different time periods. One-year period had the highest coefficient 

(1.0220), followed by one-month period (0.8333), one week period (0.8054) three months 

period (0.7974) and six months period. (0.7386).   

 

The variable AvgPrioIpoReturn, reflecting the average return of previous IPOs, also exhibits 

statistical significance at the 3-month period at the 5 percent level, and at the 1-month and 

1-year periods at the 10 percent level. Higher average returns of previous IPOs correspond 

to increased abnormal returns, particularly within the 3-month period. Market capitalization, 

represented as LnMarketCap, has a negative relationship with abnormal returns at the 3-

month and 1-year time frames, demonstrating statistical significance at the 10 percent level. 

This indicates that larger companies tend to yield lower abnormal returns in these periods. 

 

The variable for average daily market standard deviation, AvgDailyMarketStd, shows a 

negative correlation with the 1-year BHAR and is significant at the 10 percent level. This 

implies that higher market volatility typically corresponds to lower 1-year abnormal returns. 

Finally, IPOs backed by private equity or venture capital funds (PEorVCBackedIPO) show 

a positive relationship with 1-year BHAR, significant at the 10 percent level. This finding 

suggests that private equity or venture capital backed IPOs generally achieve higher 

abnormal returns after 1 year. Other variables were found to be not statistically significant 

variables effecting the BHARs of US technology IPOs. 

 

The multivariate regression assumptions were evaluated to ensure the validity and reliability 

of the addiotional model. The analysis revealed that the data displayed characteristics 

consistent with the assumptions, including a reasonably normal distribution, minimal 

evidence of heteroscedasticity, and no significant autocorrelation in the residuals. These 

findings validate the suitability of applying the multivariate regression model to the dataset, 

providing a solid foundation for trustworthy analysis and meaningful interpretations. 
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Table 11. BHAR regressions for US technology IPOs 

Multivariate regression equations are estimated with White's homoskedasticity-consistent standard errors. In the first line of the table, 

coefficients are indicated, followed by p-values in parenthesis.  ***, **, and * denote statistical significance at 1%, 5%, and 10% level, 

respectively. 

Dependent variables 𝐵𝐻𝐴𝑅1 𝑤𝑒𝑒𝑘 𝐵𝐻𝐴𝑅1 𝑚𝑜𝑛𝑡ℎ 𝐵𝐻𝐴𝑅 3 𝑚𝑜𝑛𝑡ℎ 𝐵𝐻𝐴𝑅 6 𝑚𝑜𝑛𝑡ℎ 𝐵𝐻𝐴𝑅 1  𝑦𝑒𝑎𝑟 

Constant 
0.1394 

(0.647) 

0.1045 

(0.719) 

0.0676 

(0.835) 

0.1037 

(0.808) 

0.6711 

(0.267) 

Underpricing 
0.8054*** 

(0.000) 

0.8333*** 

(0.000) 

0.7974*** 

(0.000) 

0.7386*** 

(0.002) 

1.0220*** 

(0.001) 

AvgDailyMarketReturn 
6.9894 

(0.663) 

-3.9765 

(0.813) 

-13.0676 

(0.557) 

-44.8152 

(0.168) 

-28.1385 

(0.476) 

AvgDailyMarketStd 
0.1452 

(0.981) 

4.1582 

(0.591) 

6.2517 

(0.556) 

-3.3899 

(0.837) 

-41.2037* 

(0.082) 

AvgPrioIpoReturn 
0.5326 

(0.297) 

0.7617* 

(0.075) 

0.9535** 

(0.026) 

0.7144 

(0.131) 

1.8738* 

(0.083) 

LnMarketCap 
-0.0294 

(0.573) 

-0.0252 

(0.545) 

-0.0576* 

(0.077) 

-0.0523 

(0.209) 

-0.1404* 

(0.061) 

RevenueGrowthPrioIPO 
0.1010 

(0.423) 

0.0870 

(0.382) 

0.0749 

(0.299) 

-0.0489 

(0.727) 

0.1069 

(0.537) 

ROATimeIPO 
0.0585 

(0.668) 

0.1576 

(0.248) 

0.2608 

(0.129) 

-0.1425 

(0.792) 

0.3329 

(0.223) 

LnAgeTimeIPO 
-0.0682 

(0.427) 

-0.0927 

(0.360) 

0.0447 

(0.765) 

-0.0523 

(0.209) 

-0.1720 

(0.267) 

PEorVCBackedIPO 
0.251 

(0.691) 

-0.0542 

(0.472) 

0.0211 

(0.851) 

0.0713 

(0.792) 

0.3345* 

(0.102) 

Observations 166 166 166 166 166 

R-squared 0.483 0.477 0.317 0.179 0.197 

One-sample t-test 1.00 1.00 1.00 1.00 1.000 

Shapiro-Wilk 0.981 0.942 0.983 0.972 0.965 

Breusch-Pegan  0.948 0.937 0.968 0.977 0.893 

Durbin-Watson 1.740 2.032 1.943 1.951 1.573 
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6   CONCLUSIONS 

The objective of the thesis was to exemine the determinants of underpricing and post-IPO 

performance of US technology IPOs following the global financial crisis between 2009 and 

2021. The thesis aimed to explore the factors that might impact the underpricing of 

technology IPOs, and how the underpricing would affect post-IPO performance during the 

economic recovery period. An empirical analysis was conducted on a sample of 166 

technology IPOs from different technological sub-sectors. These included software & IT 

services, technology equipment and telecommunication services. The research hypotheses 

and empirical evidence presented in this thesis are summarized in Table 12. The empirical 

evidence obtained contradicts half of the hypotheses of the thesis and supports the other half. 

 

Table 12. Hyphotheses and emprical evidense of the thesis. 

Hypothesis Empirical evidence 

H1: US Technology IPOs have 

been underpriced between years 

2009 and 2021 

Supported. During the period between 2009 and 2021, US 

technology IPOs were underpriced on average by 27.5 percent, and 

the results were statistically significant at 1 percent level. 

H2: Positive market sentiment 

before the IPO is positively related 

to underpricing in US technology 

IPOs. 

Not supported. The variables reflecting the market sentiment prior 

to the IPO (AvgDailyMarketReturn, AvgDailyMarketStd, and 

AvgPrioIpoReturn) were not found to have a statistically significant 

effect on the level of underpricing of US technology IPOs during 

2009 and 2021. 

H3: Underpricing is negatively 

related with the size of the issuing 

company in the US technology 

IPOs. 

Not supported. The variable reflecting the size factor of the 

issuing company (LNMarketCap) has a positive coefficient 

explaining the level of underpricing and the result is statistically 

significant at the level of 10 percent. 

H4: Post-IPO performance is 

positively related with the level of 

underpricing. 

Supported. Underpricing has a significant positive effect on 

BHAR across all time periods examined in the thesis. Underpricing 

coefficients were statistically significant at the 1 percent level 

throughout all time periods. 
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To answer the first research question: "Have technology IPOs been underpriced in the US 

between 2009 and 2021?" it can be concluded that US technology IPOs have been 

underpriced on average by 27.5 percent, and the results were statistically significant at the 

level of 1 percent. The results are consistent with earlier empirical literature arguing that 

IPOs are underpriced on average (see e.g. Ritter 1984, Ritter & Welch 2002, Coakley, 

Hadass & Wood 2009). It is critical to note, however, that the results indicate a much higher 

level of underpricing than previous research has found. The results also indicate that 

underpricing is also contingent on the timing of the issue; levels and deviation of 

underpricing fluctuate from year to year. 

 

Examination of the determinants related to the underpricing of US technology IPOs failed 

to yield similar results as previous research which considered the market conditions prior to 

the IPO. In contrast to the research conducted by Loughran & Ritter (2002) and Lowry, 

Officer & Schwert (2010), average market return and volatility prior to the IPO had no 

statistically significant effect on the underpricing of US technology IPOs. In their study on 

the phenomenon of partial adjustment to public information, Bradley & Jordan (2002) 

hypothesized that public information can be influential on the level of underpricing of IPOs. 

Based on their findings, the underpricing of upcoming issues is positively correlated with 

the initial returns of previous IPOs. Contrary, the results of this thesis indicate that previous 

initial returns of technology IPOs did not have a statistically significant effect on the 

underpricing of US technology IPOs. 

 

Prior research has argued that IPO underpricing should be influenced by size and smaller 

firms should have higher underpricing because of greater ex ante uncertainty. In contrast to 

the research conducted by Beaty & Ritter (1986) and Lowry, Officer & Schwert (2010), who 

demonstrate that smaller companies are more difficult to value and have higher level of 

underpricing and variability of initial returns, the results conclude that the size factor has a 

positive statistically significant effect on the level of underpricing.  Consequently, the large 

technology IPOs have been underpriced to a greater degree than their smaller counterparts. 
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Thus, to answer to the second research question: “What are the determinants of IPO 

underpricing in the US technology sector?” it can be concluded that the size factor is the 

only statistically significant variable included in the model to explain the level of 

underpricing of US technology IPOs.  It is critical to note that the model used in the thesis 

has only a limited ability to explain the undepricing. The model can only explain 6.6 percent 

of the change in the underpricing of US technology IPOs. Therefore, other factors must be 

considered to fully understand the underpricing phenomenon of US technology IPOs. 

 

Previous research has demonstrated that IPOs are generally associated with negative 

performance post-IPO (see e.g. Shiller 1990; Loughran & Ritter 1995: Rajan & Sarvaes 

1997; Ritter & Welch 2002). As opposed to prior research, this thesis demonstrates that US 

technology IPOs have had positive and statistically significant BHARs for shorter holding 

periods of one week, one month, and three months. By contrast, the average BHAR for 

holding periods of six months and one year does not show statistical significance. It can be 

concluded that the long-term performance of these IPOs is more in line with the overall 

market, whereas the abnormal returns observed in the short term may be the result of factors 

such as market enthusiasm, investor sentiment, or other short-term effects.  

 

Although previous research provides plausible explanations for IPO anomalies, the focus 

has largely been on either underpricing or post-IPO performance as isolated phenomena, 

without making any clear connection between the two. The objective of this thesis was to 

connect these two anomalies by investigating the role of underpricing and its effect on the 

post-IPO performance of technology companies in the US. Thus, to answers the third and 

final research question: “What has been the effect of the level of underpricing to the post-

IPO performance of US technology companies?” it can be concluded that, the level of 

underpricing has a significant positive effect on BHAR across all time periods examined in 

the thesis. Over the course of all time periods, underpricing coefficients were statistically 

significant at the level of 1 percent. It was evident that underpricing coefficients varied over 

time with respect to their magnitude.  
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The results of this thesis illustrate an intriguing dynamic. The size of technology companies, 

as measured by the natural logarithm of their market capitalization (LnMarketCap), has a 

statistically significant positive effect on the degree of underpricing, but conversely, a 

statistically significant negative effect on their post-IPO performance, specifically in the 3-

month and 1-year holding periods. Larger firms are often more established and therefore, 

elicit higher investor confidence. This, in turn, has the potential to inflate initial returns and 

thereby driving up underpricing. However, the immediate success from the IPO might set 

the bar too high for future performance, resulting in a negative impact on post-IPO 

performance. Secondly, the media plays a significant role. The hype that often surrounds 

larger technology companies can escalate initial share prices. Yet, if these companies fall 

short of meeting the inflated expectations in their post-IPO phase, there's likely to be a drop 

in their share prices. Lastly, larger firms generally have more public information available 

about them, reducing information asymmetry and possibly leading to underpricing. 

However, this transparency can also result in better-informed decisions by investors post-

IPO. If a firm does not live up to expectations, more informed investors might cause a 

decrease in share price. 

 

There may be several factors contributing to the differences between the results of this thesis 

and those of previous research, including a unique market context, sector-specific factors, 

and an evolving investor sentiment.  The period covered by this thesis includes the period of 

economic recovery following the global financial crisis as well as the rapid growth of the 

technology sector. During the economic recovery, the technology sector was one of the few 

areas of the economy that was growing, and investors were willing to take on greater risks 

to capitalize on the potential returns. In the past decade, there has been a significant 

transformation and growth in the technology sector. In contrast to studies focused on broader 

market sectors or different time periods, this may have contributed to the differences in 

underpricing and post-IPO performance.  A change in investor sentiment and behavior, 

particularly in the technology sector, may have had a significant impact on the underpricing 

and post-IPO performance patterns observed in this thesis. The pricing and performance of 

these IPOs may have been affected by investor optimism or a preference for high-growth 

technology companies. 
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The findings may be of interest to a wide range of market participants, including issuers, 

investors, and regulators. There may be a need for issuers to reassess their pricing strategies 

to minimize underpricing, while investors may benefit from the excess returns observed in 

these IPOs.  An investor seeking to develop investment strategies based on technology IPO 

timing and holding periods may find this information valuable. To ensure a fair and efficient 

allocation of resources, regulators may wish to scrutinize the pricing process and 

transparency in the technology IPO market.  As a result of these findings, it is evident that 

existing valuation models should be refined, or that new valuation models should be 

developed that better capture the dynamics of the technology industry. By improving 

valuation methods, issuers, investors, and underwriters will be able to make more informed 

decisions regarding technology IPO pricing and investment, potentially reducing the extent 

of underpricing. 

 

There are several limitations to the thesis that should be recognized. First, the sample size is 

rather small. IPOs in the technology sector represent a relatively small percentage of the total 

IPO market size in the US. Furthermore, the low R-squared values imply that several 

explanatory variables are not included in multivariate regression models. As outlined in the 

literature review, there is a vast array of theories offered to explain both underpricing and 

post-IPO performance. These theories cannot be fully captured by a simple regression 

approach. Therefore, a more complex analysis is required to gain a more comprehensive 

understanding of this phenomenon of underpricing and post-IPO performance. 

 

IPO research requires the collection of a lot of financial information regarding the issuing 

company. In most cases, this information comes from the company's private ownership 

period in the past. All variables within the study must be available to include the IPO in the 

study sample. Detailed financial information for this thesis was obtained from Refinitiv 

Eikon database (Thomson Reuters, 2023) as well from the Securities and Exchange 

Commission's EDGAR database (SEC, 2023). It was necessary to exclude several IPOs from 

the study because they lacked data for various study variables. This may have resulted in 

sample bias since the excluded observations may have had different characteristics than 
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those included. Due to the lack of information about certain variables, the results may also 

have been inaccurate due to missing data. 

 

A total of 244 technology IPOs were issued in the US during the study period. The IPO 

sample used in this study contains 166 observations of US technology IPOs issued between 

2009 and 2021. Previous literature shows several factors contribute to IPO underpricing and 

post-IPO performance. Due to the scope of the master's thesis, it would not be possible to 

incorporate all variables identified in prior literature. In this study, emphasis is placed on 

information, signalling, and behavioral-based models. Several relevant variables may have 

been overlooked in this study, which limits the conclusions. Consequently, this study should 

be viewed as a starting point to further research on the determinants of IPO underpricing and 

post-IPO performance of US technology IPOs. 

 

Future research directions can be approached in a variety of ways to enhance the 

understanding of the underpricing of technology firms and their post-IPO performance. It 

would be possible to expand the scope of the analysis by investigating technology IPOs in 

other regions or countries in the future. In this way, it could be explored whether the observed 

patterns of underpricing and post-IPO performance are consistent across different markets. 

A comparison between technology IPOs and those in other sectors may also provide insight 

into the unique characteristics of technology firms and their impact on IPO pricing and 

performance. 

 

In addition, it is worthwhile to identify additional factors that may have a significant 

influence on the underpricing of technology IPOs. Due to the limited explanatory power of 

the model used in this thesis, future research should focus on the inclusion of additional 

variables, such as corporate governance structures, intellectual property, and network 

effects. By doing so, we can gain a more comprehensive understanding of the factors 

contributing to underpricing in the technology sector. 
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There is a significant role played by investor sentiment in the underpricing of technology 

firms and their post-IPO performance. It is an important area that merits further 

investigation. There is potential for future studies to examine how changes in investor 

sentiment, market expectations, and risk appetite might affect the pricing and performance 

of technology IPOs. This would help uncover the underlying psychological and behavioural 

factors that contribute to the observed IPO anomalies. 

 

Future research should focus on delving deeper into the findings of this thesis, which 

suggests a potential link between the size of the issuing company and its post-IPO returns. 

It's widely acknowledged in financial studies that smaller firms often yield superior 

performance in the stock market over lengthy holding periods. This can be further examined 

by categorizing the sample into small, medium, and large-scale companies and across 

various sectors, to identify statically significant effect on post-IPO performance. Moreover, 

the influence of a company's size on its post-IPO returns may not be a static phenomenon. 

Studying this interrelation in the context of short-term versus long-term performance could 

lead to additional insights. For instance, larger firms may behave differently after their IPOs, 

depending on their geographic location or the stock exchange where they are listed. This 

could provide a more nuanced understanding of the effect of company size on post-IPO 

returns.  
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APPENDICES 

Appendix 1: List of Technology IPOs by year 

 

 

 

LogMeIn Inc 2009 Adesto Technologies Corp 2015 Cloudflare Inc 2019

Avago Technologies Ltd 2009 Instructure Inc 2015 Datadog Inc 2019

MaxLinear Inc 2010 Match Group Inc 2015 Ping Identity Holding Corp 2019

Qlik Technologies Inc 2010 Square Inc 2015 SiTime Corp 2019

IntraLinks Holdings Inc 2010 Mimecast Ltd 2015 LMP Automotive Holdings Inc 2019

SciQuest Inc 2010 Atlassian Corp PLC 2015 Bill.com Holdings Inc 2019

InterXion Holding NV 2011 Global Water Resources Inc 2016 Sprout Social Inc 2019

NeoPhotonics Corp 2011 Acacia Communications Inc 2016 GAN Ltd 2020

EPAM Systems Inc 2012 NantHealth Inc 2016 ZoomInfo Technologies Inc 2020

CafePress Inc 2012 Monster Digital Inc 2016 Vroom Inc 2020

Exa Corp 2012 Coupa Software Inc 2016 Ebang International Holdings Inc 2020

Peregrine Semiconductor Corp 2012 EverSpin Technologies 2016 Accolade Inc 2020

Xplore Technologies Corp 2012 Blackline Inc 2016 Snowflake Inc 2020

Professional Diversity Network Inc 2013 Snap Inc 2017 JFrog Ltd 2020

Model N Inc 2013 Presidio Inc 2017 American Well Corp 2020

ChannelAdvisor Corp 2013 Okta Inc 2017 Sumo Logic Inc 2020

Covisint Corp 2013 Yext Inc 2017 GoodRx Holdings Inc 2020

Varonis Systems Inc 2014 Appian Corp 2017 Corsair Gaming Inc 2020

Castlight Health Inc 2014 Altice USA Inc 2017 Bentley Systems Inc 2020

A10 Networks Inc 2014 ShiftPixy Inc 2017 Datto Holding Corp 2020

King Digital Entertainment PLC 2014 Cargurus Inc 2017 Allegro MicroSystems Inc 2020

The Rubicon Project Inc 2014 Altair Engineering Inc 2017 DoorDash Inc 2020

IMS Health Holdings Inc 2014 Bandwidth Inc 2017 C3.ai Inc 2020

Five9 Inc 2014 One Stop Systems Inc 2018 PubMatic Inc 2020

Paycom Software Inc 2014 Cardlytics Inc 2018 Contextlogic Inc 2020

Sabre Corp 2014 Zscaler Inc 2018 Affirm Holdings Inc 2021

Zendesk Inc 2014 Golden Bull Ltd 2018 Auddia Inc 2021

TrueCar Inc 2014 Dropbox Inc 2018 Olo Inc 2021

SunEdison Semiconductor Ltd 2014 Zuora Inc 2018 DigitalOcean Holdings Inc 2021

Arista Networks Inc 2014 nLIGHT Inc 2018 ACV Auctions Inc 2021

Imprivata Inc 2014 Carbon Black Inc 2018 SEMrush Holdings Inc 2021

GoPro Inc 2014 CLPS Inc 2018 Compass Inc 2021

Globant SA 2014 Tenable Holdings Inc 2018 UiPath Inc 2021

Mobileye NV 2014 Sonos Inc 2018 DoubleVerify Holdings Inc 2021

CyberArk Software Ltd 2014 Arlo Technologies Inc 2018 KnowBe4 Inc 2021

VWR Corp 2014 Eventbrite Inc 2018 Procore Technologies Inc 2021

Atento SA 2014 Upwork Inc 2018 Figs Inc 2021

Yodlee Inc 2014 Elastic BV 2018 Paycor Hcm Inc 2021

HubSpot Inc 2014 Anaplan Inc 2018 Snap One Holdings Corp 2021

Zayo Group Holdings Inc 2014 Mmtec Inc 2019 MeridianLink Inc 2021

Hortonworks Inc 2014 Super League Gaming Inc 2019 Riskified Ltd 2021

New Relic Inc 2014 Pagerduty Inc 2019 Thoughtworks Holding Inc 2021

Workiva Inc 2014 Tufin Software Technologies Ltd 2019 Definitive Healthcare Corp 2021

Inovalon Holdings Inc 2015 Zoom Video Communications Inc 2019 EzFill Holdings Inc 2021

Maxpoint Interactive Inc 2015 Sciplay Corp 2019 ForgeRock Inc 2021

GoDaddy Inc 2015 Uber Technologies Inc 2019 Toast Inc 2021

Apigee Corp 2015 Sonim Technologies Inc 2019 Sterling Check Corp 2021

Black Knight Financial Services Inc 2015 Fastly Inc 2019 IHS Holding Ltd 2021

Shopify Inc 2015 Crowdstrike Holdings Inc 2019 Marpai Inc 2021

MINDBODY Inc 2015 Fiverr International Ltd 2019 Globalfoundries Inc 2021

AppFolio Inc 2015 Cambium Networks Corp 2019 Backblaze Inc 2021

Xactly Corp 2015 Phreesia Inc 2019 Iris Energy Ltd 2021

Ooma Inc 2015 Medallia Inc 2019 UserTesting Inc 2021

Rapid7 Inc 2015 Livongo Health Inc 2019 HashiCorp Inc 2021

Pure Storage Inc 2015 Health Catalyst Inc 2019 Sidus Space Inc 2021

Samsara Inc 2021



 

Appendix 2. Average u nderpricing by year 

 

 

 

Appendix 3. Average underpricing by technology sub-sector 
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