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ABSTRACT
Initial public offerings, or IPOs, are notorious for being underpriced. In this paper, we
examine some potential causes of this phenomenon using United States IPO data from 2000 to
2014. We conclude using regression analysis and reasoning that the presence of a top investment
bank as underwriter on an IPO tends to increase underpricing. We also show that membership in
the technology sector is another factor that increases underpricing, more so than the underwriter.
We discuss other factors such as incentives, information asymmetry, and the winner’s curse, that
are also likely to cause underpricing but more difficult to analyze. The paper provides a
comprehensive look at the causes of United States IPO underpricing in the last fifteen years.
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1. Introduction
An initial public offering, or IPO, is when a privately held company’s owners decide to
offer shares of their company for sale to the general public for the first time. This is a good way
to raise a large amount of money for the firm, and also a way for the founders of a profitable
startup to cash in on their efforts. The IPO allows those interested in being stockholders in the
company to purchase shares of the company from the previously exclusive group of owners.
After the IPO, the company’s shares are traded on the open market, just like any other stock. The
transition from private to public is a complicated one, and most IPOs today are underwritten by a
bank or group of banks. One phenomenon that has been observed in most IPOs to date is a first
day price jump. That is, the stock of the company jumps up a significant amount on its first day
of trading. In the United States from 1980 to 2009, the average IPO experienced a 22.2% jump
on the first day of trading (Ritter, 2010). This is obviously profitable to investors who purchased
the stock at the initial price, but it means these companies are leaving money on the table. It
shows people were willing to purchase the stock for a price more than 20% higher on average
than the initial offer. Why are these companies leaving money on the table? That is one of the
questions this thesis will attempt to answer.
There are three major methods for offering an IPO: book building, fixed price, and
auction. The fixed price method is the simplest. In it, a price is decided in advance, and shares
are allocated among the underwriting bank’s clients. The book building method is a little more
complicated, but it is the most common method in the United States. Through this method, the
underwriting bank meets with clients and “builds a book” of investors. The bank sets a price
range for the IPO, and investors can bid within that price range. Once the book is complete and
all shares are accounted for, the shares are allocated and public trading can begin. The final
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method, auction, is much less common than the other two. In it, all potential investors name a
price they are willing to pay and how many shares they are willing to buy. Shares are then
allocated at the highest price possible that would allow all shares to be purchased. This method
allows ordinary investors to be more involved because it is more difficult for the underwriting
bank to favor its clients. These terms are important to understand when it comes any type of
meaningful research on IPOs.
There are several potential factors that could cause underpricing in IPOs. We will attempt
to uncover some of them using United States IPO data from 2000 to 2014. One potential source
of underpricing is the presence of a top tier investment bank as an underwriter. Underpricing
benefits the bank, so the question as to whether top underwriters are better at making it happen is
a valid one to ask. Another potential source of underpricing is membership in the technology
sector. This also makes sense as a potential source of underpricing, as technology stocks possess
many qualities, such as volatility, that could make them more susceptible to underpricing. This
paper will use regression analysis on the data to help determine whether or not technology and
underwriter have an effect on underpricing.
There are other potential causes for underpricing, economic factors like incentives that
may not be measured by data. A review of literature will be conducted to glean some of these
factors. They will be discussed alongside the ones that have been mentioned. Overall, this paper
will attempt to provide a comprehensive look at recent IPO underpricing in the United States. It
will seek proof of some causes through data, and where data cannot be used, through reason. It
will attempt to answer the question, “Why are IPOs underpriced?”
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2. Literature Review
There already exists a broad range of literature about the IPO underpricing phenomenon.
Economists and scholars of finance have attributed first-day underpricing to a variety of factors,
some controllable, some not. University of Florida professor Jay Ritter has made it his life’s
work to study IPOs, and many of his research projects have involved underpricing in some way.
He deals specifically with the topic of underpricing in quite a few papers, and many of his
studies will be discussed here. Beyond Ritter, there exist several other sources of literature on the
topic from a variety of countries. This review will summarize some of the main factors that
economists have previously come up with to help explain why IPO’s often experience high price
jumps during the first day of trading.
Timing of an IPO is often cited as a reason for price increase. In Ritter & Welch (2002),
the researchers hypothesize that market conditions play a huge role in when an IPO goes public.
They cite examples of underwriting banks urging companies to withdraw their IPO if market
valuations are lower than expected. Lowry & Schwert (2002) suggest that firms try to time IPOs
in periods of high optimism in the market. This results in investors being willing to pay more for
shares of the company than the owners of the company think it is worth. In this scenario, it might
look as if firms are leaving money on the table, but to them it is not an issue because they value
their company less than the market does. Loughran & Ritter (2002) note empirically that
underpricing is more severe after the market rises, which supports this timing theory. (2002 was
apparently a popular year for IPO research, presumable due to the prevalence of IPO
underpricing during the dot-com bubble that had recently burst.) From these papers, we gather
that companies, with the encouragement of underwriting banks, tend to release IPOs in times of
optimism, where they know they are likely to get both a good initial price and a first day price
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increase. This can also help explain why firms don’t seem to mind when their IPO leaves money
on the table.
Though much of the literature seems to agree that timing is a factor in underpricing, there
is not as much cohesion in the theory that information asymmetry has a big role. An empirical
study of IPOs in Taiwan (Chen & Kao, 2006) concluded that information asymmetry between
institutional investors and individual investors had a big role in underpricing. This was supported
by a reduction in underpricing when Taiwanese law excluded institutional investors from certain
IPOs. Jagannathan & Sherman (2006) agree with the point that information asymmetry is an
issue, but their paper only discusses auction IPOs. Pons-Sanz (2005) also cites information
asymmetry as a source of underpricing in Spanish IPOs. However, many researchers have found
opposite results. Pu & Wang (2009) used data from before and after the lifting of Chinese
government restrictions on IPO methods to determine that information asymmetry only
explained a small portion of underpricing. And Ritter, an expert on the topic, states in Ritter &
Welch (2002) that information asymmetry is not a primary cause of underpricing. He explains
that the dot-com bubble, where IPO underpricing was very severe, provides evidence that there is
more than just information asymmetry going on. Regardless of the differences of opinion on
information asymmetry that we have discussed, each researcher that mentions it does seem to
agree that it does cause underpricing to some extent. The magnitude of its effect, however, is not
agreed upon.
A potential cause somewhat related to information asymmetry is proposed in Booth &
Booth (2003). They write:
“Divergence of opinion causes the aggregate demand curve for a firm’s shares to be downward
sloping. If there is no wealth or ownership constraint, offer price will be set at a level that the
investor with the highest valuation will be willing to bear, and this investor will buy the entire
issue. However, to achieve stock exchange listing requirements, shares have to be more widely
distributed at the IPO, which means the offer price has to be set at or below the market-clearing
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price. If at least one investor with a valuation higher than the offer price is rationed, excess
demand for the shares is created and the issue is oversubscribed at the offer price. In the
secondary market, ownership constraint is relaxed, optimistic investors who are rationed at the
IPO will bid up the share price and result in a price run-up.”
This argument is backed up by data in the paper. The theory is related to information asymmetry
in that this asymmetry could cause divergence of opinion, but it is not the only possible cause.
This could also help explain why tech stocks tend to experience more underpricing than stocks in
other sectors. Technology stocks are some of the most difficult stocks to value, due to the
inherently volatile nature of that market. This difficulty in valuation would lead to increased
divergence of opinion, which Booth & Booth say would lead to increased underpricing and a
first-day jump.
Other pieces of literature propose some economic concepts that could help explain
underpricing. The free rider problem and the winner’s curse are economic inefficiencies that
often show up in auction type games. As such, an auction IPO is susceptible to these factors.
Many auction IPOs are in the format Google used in 2004. In Google’s IPO, investors specified
how many shares they wanted and how much they were willing to pay. The shares were then
allocated to the highest bidders available, but these investors all paid the same price: that of the
lowest bid that received an allocation. In this format, free rider problem arises because an
uninformed investor can just bid an unreasonable high number for the shares they want, assume
everyone else has done their research, and receive guaranteed shares for a fair price. The
winner’s curse is the tendency for the winner(s) of an auction to overpay for an auctioned good
whose value is difficult to reliably determine. Now, the savvy reader might realize that the
winner’s curse actually drives the price of an auctioned good up, thereby reducing underpricing
in the IPO case. However, Jagannathan & Sherman (2006) state:
“The free rider problem and the winner’s curse hamper price discovery and discourage investors
from participating in auctions.”
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This leads to built-in underpricing to compensate for these inefficiencies. When the
compensation is larger than the issue, underpricing occurs.
These arguments are convincing, but specific to auction IPOs. Auction IPOs are fairly
uncommon compared to fixed-price and book building methods. However, Chen & Kao (2006)
mention in their Taiwan IPO research that the winner’s curse issue can extend to fixed-price
IPOs, which is what they studied. Furthermore, Booth & Booth never actually mention the
winner’s curse, but their “divergence of opinion” theory hints at a sort of winner’s curse in the
secondary market (the stock exchange, not the initial allocation). Because there is a divergence
of opinion on the value of a newly offered stock, those who are willing to pay the most for it are
the ones that end up purchasing it on the exchange. This drives up the price in a way similar to
the way the winner’s curse drives up the price of an auctioned good. This leads to a first-day
price jump, which is the measuring stick of how much an IPO is underpriced. The nice part about
this is that it can help explain underpricing across all types of IPOs, not just auctions.
Another factor that is mentioned in many different papers is the incentive that
underwriting banks have to underprice. Underpricing is an indirect form of compensation for the
banks because they are able to reward their clients with shares that jump up in value on the first
day of trading. Loughran & Ritter (2002) searched for the reason that companies going public do
not seem to be upset with the money they leave on the table due to underpricing. They found that
the IPOs that tend to experience the most underpricing are often ones where the price was
revised upward at least once before the allocation. This means that the company may have lost
money to underpricing but still made more money on the IPO than they originally expected. The
same paper also notes the interesting fact that the average amount of money left on the table by
an IPO tends to be about double the amount paid in fees to the underwriting bank(s). Perhaps
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banks and companies reach unofficial agreements involving underpricing as an indirect form of
payment for a successful IPO. Loughran & Ritter’s discovery in their 2004 paper that top-tier
underwriters tend to underprice more supports this notion; as the better the bank, the more
compensation, direct and indirect, they are likely to receive. This paper also explores a similar
concept but on the part of the company. Many IPOs now have a portion of their shares allocated
to the personal brokerage accounts of top executives of the company. This gives executives an
incentive to encourage underpricing, as it would make them personally richer. Pons-Sanz (2005)
provides evidence of another incentive for underpricing: the negative consequences for the banks
of underpricing are much less severe than those of overpricing. Based on his data, he states:
“Institutions receive nearly 75% of the profits in underpriced issues, while they have to bear only
56% of the losses in overpriced offerings.”
This suggests an incentive on the part of the underwriter to underprice, as it is less risky to err on
the side of underpricing than overpricing. Lowry & Schwert purport a similar view in their 2001
examination of the IPO pricing process. These papers taken together highlight the web of
incentives, especially on the part of the underwriting bank(s), to underprice an IPO.
The literature that we have reviewed provides several different potential explanations for
the phenomenon known as underpricing that tends to manifest itself in initial public offerings.
Whether it is the timing of the IPO, information asymmetry, or the incentives that underwriters
have to underprice, each explanation has its pros and cons. One thing that is clear is that there is
no simple answer to the question we are asking. IPO underpricing has many causes that can vary
based on type, sector, or a number of other factors. We will explore these causes in the rest of the
thesis.
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3. The Effect of the Underwriting Bank
The review of the literature already existing about the IPO underpricing phenomenon has
turned up several potential factors, all of which are likely to have varying effects on the existence
and degree of underpricing. In the next few sections of the thesis, we will go through each of
these factors in an attempt to come up with a unifying theory of why IPO underpricing occurs
and how it can be measured. We will first examine the factors individually, using a variety of
statistical tools to determine the magnitude of their correlation with first-day underpricing. We
will then attempt to explain these results using other resources, including material from the
literature review, outside resources, observations, and other sources. We will then observe how
the variables interact statistically and otherwise in an attempt to come up with a unifying theory.
Again, an explanation will be provided that goes deeper than just the numbers. Finally, we will
draw conclusions based on the data and attempt to bring everything together with a model that
incorporates the wide variety of factors.
In following this methodology, the first factor that we will observe is the company’s
choice of underwriter. A company that decides to go public cannot accomplish that task alone.
There are several parts to the IPO process that need to be handled by seasoned financial
professionals. SEC policies must be obeyed, and there are filings that must be completed and
regulatory restrictions that must be adhered to. As a result, companies that intend to go public
generally hire an investment bank (or group of banks) to guide them through the IPO process. A
bank that assists a company in going public is called an underwriter. If a group of banks is used,
one of them is generally given more authority than the rest. This bank is then called the lead
underwriter. The underwriters handle the regulatory aspects of the IPO, but they also handle a lot
of the marketing for the new security. After all, an IPO is selling a product, the stock of the
company, to investors and institutions. The underwriter helps the company choose a price or
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price range at which to offer the stock. If the book building method is used (which is usually is),
the underwriter allocates (sells) the stock amongst its clients, usually big institutions like hedge
funds and mutual funds. Because the underwriter has so much say over pricing of the new stock,
it is natural to suspect that the underwriter might have some control over underpricing as well.
The literature review revealed that some economists believe underpricing is a form of
indirect compensation to the underwriting bank, intentionally supplied by the company. Others
believe company executives and their families directly benefit from underpricing, as they can
line their personal brokerage accounts with stock that will soon shoot upwards. Still others think
underpricing is an underhand tactic used by some banks to dishonestly squeeze money out of the
companies they are supposed to be helping. Whatever the intention, underpricing generally does
benefit the underpricing bank, as it allows them to reward their clients by selling them stock that
jumps up in price. Whether that benefit is attained through dishonesty is up for debate, but it is
worth looking into.
Ritter & Loughran (2004) wrote that top-tier underwriters tended to underprice more.
This is a claim that is worth investigating today, to check if it still holds. Using a dataset from
IPOScoop.com that contains a list of all U.S. IPOs from the beginning of 2000 to the end of
2014, along with their first-day jump and underwriter, we can test this claim. We need to
manipulate the data in some way, however, to “measure” the strength of the underwriters. Ritter
and Loughran faced a similar problem in 2004, which they solved by giving each underwriter a
rank, ranging from negative nine to positive nine, which they used as a measurement. However,
due to the process they used, each underwriter usually ended up coming out on one extreme of
the scale. Almost all of them were either a negative nine or a positive nine, or something very
close. Because of this, it seems simpler and easy to understand to create a dummy variable with
value one if the underwriter is considered a “top bank,” and zero if not. In this way we can check
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whether or not the underwriting bank is related to amount of underpricing, and get a rough
estimation of what that relation might be. We can then run regressions on these groups and check
whether or not a statistically significant correlation occurs.
The first thing that must be done is determining which banks are “top banks.” If you were
to ask anyone on Wall Street who the top ten or so banks are, the answers would vary, but most
would probably include Goldman Sachs, J.P. Morgan, Morgan Stanley, Bank of America,
Deustche Bank, Citi, Credit Suisse, Barclays, and UBS. These are considered “bulge-bracket
investment banks.” The data goes back some time, however, so we cannot only rely on today’s
top banks. Ask the same question before the 2008 financial crisis, and the answers would be
similar, but also likely to include Merrill Lynch and Lehman Brothers, two firms that were hit
hardest by the crisis and eventually bought by other firms on the list (Merrill by Bank of
America and Lehman by Barclays). So we define the “top” underwriters as the eleven banks
mentioned here. To simplify the data for cases where multiple underwriters are used, only the
lead underwriter was looked at. This allows us to put a number on each IPO and look at the
effects a top underwriter may have. Some might not agree fully with all of the banks on this list,
but most will likely agree with most of them, and swapping out one or two near the bottom isn’t
likely to change whether or not a correlation arises.
After using this method to define which IPOs had a top underwriter, we can now
determine the effect an underwriter can have. Regressing underpricing on the underwriter
dummy variable gave a coefficient of 5.88% (standard error: 1.18%) and a constant of 9.36%
(standard error: 0.967%), as seen below.
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Figure 1 Regression of underwriter on underpricing.

Similar results were obtained using only the data from after the financial crisis (2009-2014). A
coefficient of 5.51% (standard error: 1.87%) and a constant of 9.17% (standard error: 1.58%)
were observed. Both of these are statistically significant, and they are not very different form
each other. This suggests that whether or not a company has a top underwriter is positively
correlated with first day underpricing and that this has not changed much since after the financial
crisis. This is consistent with what Ritter & Loughran suggested in 2004.
The data tells us that underwriter rank and underpricing are correlated, but it doesn’t tell
us why. There are several details about IPOs that can help explain why this is occurring. One
potential explanation is that top underwriters are more likely to underwrite IPOs that are highly
anticipated. Highly anticipated IPOs tend to jump up in price on the first day due to investor
excitement about owning the new stock. Perhaps underwriters seek to land work on hyped-up
IPOs as a way of boosting their prestige and revenue. If this is the case, it makes sense that top
underwriters would land them more often. Or perhaps highly anticipated IPO companies seek out
top underwriters due to all of the hype. Either way, there is a chance that top underwriters don’t
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cause underpricing at all, rather that they simply tend to work on IPOs that are more highly
anticipated. Another possible explanation is that top underwriters boost the anticipation on IPOs
they work on, which leads to price jumps. This possibility would mean that top underwriters are
causing underpricing, even if inadvertently. Because it is difficult to measure “anticipation” on
an IPO, we cannot know for sure, but the “hype” factor does seem like it might explain some of
the correlation between top underwriters and greater underpricing.
Another factor that could help explain this correlation is the fact that an IPO is generally
considered successful when it gains in price on the first day by a moderate amount. A high gain
is bad because it means money was left on the table, and a negative change means public
perception about the value of the company soured. Both indicate the IPO was mispriced, but a
negative change is generally considered much worse than a positive one. Perhaps the top banks
are generally better at ensuring the IPOs they underwrite do not go negative. Or perhaps they
only agree to underwrite IPOs they know will be successful. Either way, this would certainly
lead to higher values for first day change. It also makes sense that it could be a potential factor.
Fortunately, this is something we can measure. We can look at the number of instances in the
data where a top underwriter’s IPO went negative, and compare that to the other group. Out of
1690 IPOs with a top underwriter, 387 went negative after the first day, or 22.90%. Among 828
IPOs without a top underwriter, 192 went negative, or 23.19%, as seen below.
Table 1 IPOs that went negative for top and non-top underwriters.
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So there is a difference, but not a big one. However, when we expand the calculation to include
IPOs that didn’t change in price at all (a first day change of 0%), top underwriters had 510
negative or zero (30.18%) and the rest had 294 (35.51%), as seen below.
Table 2 IPOs that went or zero negative for top and non-top underwriters.

This is reasonable to look at because IPOs that do not change in price at all on the first day are
considered somewhat unsuccessful because they are expected to rise at least a little bit. This
difference of about 5% between top and non-top underwriters isn’t huge, but it does indicate that
the better underwriters tend to have more successful IPOs, which makes sense and can help
explain some of the reason why these top underwriters experience higher underpricing numbers,
on average.
Another potential explanation comes from the fact that underpriced IPOs are generally
beneficial to the underwriting bank. As part of the bookbuilding method, which almost all U.S.
IPOs use, these banks allocate shares of the IPO among their clients before the shares begin
publicly trading. An underpriced IPO would cause a jump in the prices of these shares, thus
benefiting the bank’s clients. In this way, the underwriting banks can reward loyal clients with
IPO shares that are about to jump in price. It can be a surefire way for a bank to make its clients
money. This factor is why underpriced IPOs are considered a form of indirect compensation for
the bank. As mentioned in the literature review, Loughran & Ritter (2002) said the average
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amount of money left on the table by an IPO tends to be about double the amount paid in fees to
the underwriting bank(s). So, perhaps the reason why better banks tend to have more underpriced
IPOs is that they are being indirectly compensated for their status as a top bank. Whether this is
something agreed upon by the company and the bank, or some sort of unspoken agreement is
impossible to determine, but it makes sense that indirect compensation could be part of the
reason that better banks tend to underprice more.
Even if indirect compensation explains part of the story, it does not mean the company
going public agreed to this extra compensation. There needs to be a reason that the owners of the
company would let banks underprice their IPO. And even if an unofficial understanding was in
place, underpricing to the extent of twice the fees being paid to the banks seems a bit high. Why
then do companies never seem to be very bothered that their company went public for a price
that was significantly lower than it potentially could have been? Loughran & Ritter (2004) also
found something that can help explain this. They discovered that more and more IPOs were
allocating shares to the personal brokerage accounts of top executives of the company and their
families. In startup companies, the top executives often are the ones who own the equity, and the
ones who would be leaving money on the table in an underpriced IPO. Therefore if these
allocations to their personal accounts shoot up in value along with the rest of the shares, they
may not be quite as bothered by the underpricing, since it is benefiting them directly. When
Loughran & Ritter found this in 2004, it was still a fairly recent trend, so it is likely that it still
continues to the present day, and can therefore be applied to the entire dataset (2000-2014). This
helps explain why companies going public are not bothered by the amount of underpricing that
tends to occur. It can also help explain why steeper underpricing is tolerated from top banks.
Better banks are likely more skilled and experienced at designing allocations that maximize
benefits to top executives and their families while still maintaining the ability to turn a profit
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from the whole deal. Thus, these banks can get away with higher underpricing without angering
their clients.
Another potential explanation can be gleaned from an examination of the incentives at
play for a bank when it works to set the price of a new stock. There are two ways that an IPO can
reflect badly on the underwriter after its first day of trading: it can drop in value, or it can rise in
value so much that it is clear the price set was incorrect. Now, to be clear, neither of these means
the IPO was a failure, just that the underwriting bank made a mistake. Of the two, a drop in value
is considered worse for the underwriter than almost any amount of excessive gain. From this
analysis, we can see the underwriter is incentivized to price the IPO lower than it might normally
if the consequences for a gain and a loss were equal. This can obviously cause underpricing
across the board. How can this explain why better underwriters underprice more? Perhaps they
are more risk averse, and that is why they are better underwriters. The fact that intentional
underpricing minimizes risk is a very interesting aspect of IPOs and can help explain the effect
the underwriter has on an IPO’s price jump.
Now, to this point, it is potentially feasible that the explanations in this section could all
be true and applicable to an underwriting bank without the bank having done anything illegal or
unethical. However, the possibility of dishonesty as an explanation cannot be ignored. Some
Wall Street banks have been shown to be dishonest before; the 2008 financial crisis is a reminder
of this fact. The reason some banks are considered better than others is because they are better at
turning a profit. Perhaps the reason some banks make more than others is because they are more
willing to be dishonest. If this is true, then it makes sense that top banks could be considered
more likely to break the rule. Then the correlation between top banks and underpricing could
simply be caused by a correlation between dishonesty and underpricing. It is impossible to
measure dishonesty, since so much of it goes unnoticed and unpunished, but we can speculate
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about it as a potential cause. We have established before that underpricing is beneficial to the
underwriter at the expense of the company, so it makes sense that dishonest banks or perhaps
dishonest teams within the banks are more likely to underprice using unethical means than other
teams and other banks. This could explain some of the reason why top banks have been observed
to underprice more.
Overall, this paper attempts to uncover some of the reasons behind IPO underpricing. In
looking at the data, a correlation has been found between top banks and amount of underpricing.
This tells us that the choice of underwriter does matter when it comes to predicting and
explaining underpricing, and this section attempts to show why. It is clear that the underwriting
bank has a big say in the underpricing of an IPO, as they are the ones who set the price and
eventually sell the stock. After reviewing the data and looking at potential answers, it seems
clear that there is reason to believe that top underwriters are more likely to experience IPOs with
higher underpricing.
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4. The Tech Effect
Having established that a newly-public company who chooses a top underwriter is likely
to experience a higher first day price jump that one who doesn’t, we now move to another factor
that seems connected with underpricing: the type of industry the company is involved in. More
specifically, whether or not the company is a “technology” company. Tech stocks, as stocks that
fall under this category are often called, are generally companies that provide products or
services focusing on things like electronics, scientific development, and software. There is,
however, no hard and fast definition of what defines a technology stock. Some sectors overlap
(for example: are biotechnology stocks considered technology or healthcare?). For the purposes
of this section, we have relied on Yahoo Finance’s classification of stocks to determine which
stocks are technology stocks and which are not. Yahoo is a large company and is generally
reliable, and Yahoo Finance is widely used by investors to research stocks and stock
performance. By cross referencing Yahoo Finances classification of stocks by sector with the
data on IPO underpricing we observed before, we are able to get a good picture of the effect
being in the technology sector has on underpricing. Other parts of the paper have touched upon
the belief that technology stocks are more likely to experience underpricing than other industries
and sectors. This section will back that suspicion up with data and attempt to uncover some of
the underlying causes of such an effect.
In gathering data on technology’s relationship to underpricing, we started with the dataset
from the last section that was obtained from IPOScoop.com. This data was then cross-referenced,
using ticker symbols, with Yahoo Finance data on sectors. Unfortunately, this method was
unable to obtain data for stocks that no longer have ticker symbols, either because they have
been acquired, gone private again, or gone out of business. This is unfortunate and somewhat
limiting, but it does leave us with 1378 observations, 175 of which are tech and 1140 of which
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are not. Eliminating companies that are no longer publicly traded is unfortunate, but it eliminates
companies from both tech and non-tech sectors, so its effect on the data isn’t as bad as it could
be. Running a regression of a dummy variable for technology (1 if the stock is a tech stock, 0 if it
is not) on underpricing percentage, using the data we have, yielded a coefficient of 16.46%
(standard error of 2.26%) and a constant of 12.86% (standard error of 8.03%), as seen below.
Figure 2 Regression of technology on underpricing.

This indicates a rather large and statistically significant correlation between technology and
underpricing: technology stocks on average jumped up 29.32%, while non-tech stocks on
average jumped just 12.86%. This large difference is an interesting, though not unexpected,
observation.
Though the data has established a connection between underpricing and the technology
sector, it tells us little about why this connection exists. There are several underlying factors that
might help explain this phenomenon. The first of these factors is related to something that was
discussed in the last section. In it, we discussed that one of the possible reasons top-tier
underwriters underprice more than others is related to their increased likelihood to land work on
highly anticipated IPOs. A type of “hype” factor was discussed, in that highly anticipated IPOs
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tend to jump up in price due to the added demand for their stock caused by investor excitement.
Could this be the driving force behind the correlation? One thing that is hard to argue with is the
high level of anticipation that seems to surround technology stocks. From the dotcom bubble to
the rise of Silicon Valley, technology is something that fascinates investors. The volatile
conditions offer a high risk, high reward environment that appeals to many. New tech startups
spring up all the time, and the ones that make it big inevitably go public eventually (think
Twitter, Facebook, etc.). Most lists from investment sites regarding highly anticipated IPOs
consist almost solely of tech stocks (examples: Forbes, 2012; NASDAQ, 2015). The connection
between hype and technology is hard to miss. It is difficult to prove the connection between hype
and underpricing (hype isn’t exactly something that is easily measured), but it makes logical
sense that it exists. Hype is something that drives up investors’ desire for a particular stock but
doesn’t really change the financials and fundamentals of the company. This means it isn’t likely
to increase offer price as much as it increases trading price, as institutions that receive initial
allocations are more likely to see through the hype than the average retail investor. So with an
established connection between technology and hype, and another very likely connection
between hype and underpricing, it makes sense that a type of “hype” factor could be a driving
force behind the relationship between tech IPOs and underpricing. Exactly how much of the
effect this factor is responsible for is difficult, however, to really measure.
Another factor that could be behind the effect technology seems to have is the difficulty
in valuing technology companies compared to some other sectors. A traditional and widely used
model for valuating stocks is the discounted cash flow model, or DCF. In a DCF, a company’s
cash flows are projected out for a specified amount of years, usually ten, using a specific
technique. Beyond ten years, a growing perpetuity is then projected to represent the rest of the
company’s lifetime. These cash flows are then discounted back to present value using the time

20
value of money with a certain interest rate, which also must be predicted or estimated. Robin &
Malak (2015), in a brief paper written for the stock valuation company Cogent Valuation,
explain some of the difficulties in using this traditional and easy model on technology stocks.
They explain:
“Early-Stage Technology Companies (‘ESTCs’), such as pharmaceutical developers and
computer chip designers, differ greatly from more mature businesses in other industries.
Specifically, ESTCs are commonly characterized by ongoing losses, little or no revenues, laborintensive R&D work as a primary function, and an inability to obtain commercial loans.
Financings for such companies are held as cash, which is quickly depleted (or ‘burned’) by the
high personal costs and materials expenses associated with R&D. The resulting financial profile
renders traditional valuation techniques inadequate. The traditional valuation model is not a
universal one, and cannot be expected to suggest reliable valuation indications for all companies
in every industry. ESTCs inherently require sophisticated and unique approaches for determining
their value.”
Their paper focuses on ESTCs, as they described, but most of these factors carry over to
technology companies in general, especially those that are about to have an IPO. Technology
companies can be difficult to predict, especially because a company can have negative earnings
and still be considered successful based on user base and potential for future profit. Twitter, for
example, had yet to turn a profit when it launched its IPO in 2013. This type of story is not
uncommon in the technology sector. Factors like these make technology stocks in general very
difficult to value, and technology IPOs even more so, as IPOs in general are already difficult to
value. The added risk to investors posed by valuation difficulties is something that would
increase underpricing. Due to the uncertainty, underwriting banks are forced to lower the offer
price to ensure all of the shares are allotted before the stock begins trading. This sets the stage for
a price jump on the first day of trading. All factors considered, it makes sense that the difficulty
posed by valuing tech stocks could have something to do with the increased underpricing they
experience.
A somewhat related factor that could also play a part is the increased volatility
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technology stocks experience compared to other industries. Marc Davis of Investopedia reported
in 2012 that:
“Technology was the most volatile sector, according to a 2009 study conducted by a firm that
tracked U.S. stock performance in the S&P 500 index. According to data analyzed by Birinyi
Associates Inc., after reporting quarterly earnings, tech sector stocks averaged 4.8% moves in
after-hours trading, and 3.4% during regular trading hours during the period studied.”
Technology has historically been one of the more volatile sectors in the S&P 500, so it makes
sense that this volatility would carry over to stocks not in the index. The added volatility present
in the technology sector could have something to do with underpricing. Volatility adds a layer of
uncertainty for investors. This uncertainty, much like the uncertainty that arose from valuation
difficulties as explained in the previous paragraph, is something that adds risk. This in turn, again
like in the previous paragraph, requires a lower offer price from the underwriting banks in the
initial allocation, as a sort of “compensation” for additional risk. When the stock opens for
trading to the general public, more investors, including those tolerant of risk, become involved,
and increased underpricing occurs. In this way, the added volatility of the technology sector is
one potential cause for the increased underpricing that the sector experiences.
In the literature review, we discussed a paper by Booth & Booth (2003) that proposed the
idea that divergence of opinion on the value of a stock could increase underpricing. The basic
idea was that investors have different opinions about the value of a new stock. If it were possible,
the investor with the highest valuation would buy all of the initial allocation of the stock, and the
company would be happy do let this happen, as this investor is the one with the highest offer.
However, this scenario is impossible because new issues must meet listing requirements for
stock exchanges, and thus must spread out the initial allocation to less optimistic investors.
However, once the stock begins publicly trading, the more optimistic investors are free to buy
whatever they want, and the price increases, causing the first day jump that defines underpricing.
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Booth & Booth were referring to all IPOs, and did not single out tech stocks, as all IPOs tend to
have a divergence of opinion on their value because it is difficult to put a valuation on a stock
without much public information. However, technology IPOs, due to their inherent difficulty in
valuation that was discussed previously coupled with the valuation difficulty that comes from
being a new issue, have an increased divergence of opinion in valuation. That is, the difference
between the average investor’s outlook and the most optimistic outlooks is greater. Thus,
following the logic Booth & Booth discussed, the price jump once the stock begins trading is
also greater. This factor is something that can help explain why technology IPOs tend to
underprice significantly more than their non-tech counterparts.
Having explained some of the factors behind the added underpricing from the technology sector
and from top underwriters, it is useful to look at the interaction between the two factors. When
dummy variables for both technology and top underwriter are regressed on underpricing, the
underpricing coefficient is 2.82% (standard error 1.74%), the technology coefficient is 16.12%
(standard error 2.26%) and the constant is 10.79% (standard error 1.51%), as seen below:
Figure 3 Regression of underwriter and technology on underpricing.
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Interestingly, the coefficient on top underwriters is no longer significant at the 10% level, though
it is very close. The technology effect, however, is almost unchanged, and still very statistically
significant. Unfortunately, this regression is limited to the 1378 observations that had a value for
the “tech” dummy variable, so perhaps some of the underwriter effect disappeared with that data.
Or perhaps much of the underwriter effect is simply a result of the technology effect. One of the
factors discussed in the underwriter section was that top underwriters are more likely to be able
to land highly anticipated IPOs, which can be linked to increased underpricing. It makes sense
then, since tech IPOs are highly anticipated, that tech IPOs are more likely to have top
underwriters. Fortunately, this is something we can observe. Below is a table showing the
breakdown of the two dummy variables for the 1378 observations:
Table 3 Number and portion of tech and non-tech IPOs with top and non-top underwriters.

Of the 1034 technology IPOs, 150, or 85.71%, had top underwriters. Of the non-technology
IPOs, 884, or 73.48%, had top underwriters. So technology stocks are more likely to have a top
underwriter, though not by much. This effect, though interesting, does not fully explain why the
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underwriter coefficient greatly diminishes when regressed along with technology.
One thing that must be noted is, of the 1378 stocks from the dataset that are still in
existence today, a total of 1034 had a top underwriter. This comes out to 75.04%. Of the stocks
that are not still around today, 67.12% had a top underwriter. This tells us two things. First, that
most IPOs have a top underwriter. This makes sense, as new issues are a primary function of any
top investment bank. More importantly, this data tells us that stocks that went out of business,
were acquired, or went private again were less likely to have a top underwriter. This could mean
that having a top underwriter helps a company survive in the long run. It could also mean that
top underwriters only work on IPOs that they see being successful long term. Perhaps more
likely is that top underwriters are more likely to work with companies that they see as having
certain financial drivers, and these drivers are also something that promotes long-term success.
Whatever the case, this effect is interesting to note. It gives us more of an understanding of what
types of deals top underwriters work on.
However, that information does not fully explain why the underwriter effect diminishes
more than the tech effect when both are regressed together. One possible explanation is the
correlation between technology and underwriter. This was discussed previously. Also discussed
previously was the many points of data that were left out due to inability to look up ticker
symbols for them. This could have an effect on the data that is diminishing the underwriter
effect. Another possibility is that underwriters do not really have much of an effect at all. While
this is certainly possible, it seems a bit implausible because of the statistically significant impact
underwriters have that was found in the previous section. Also, though the underwriter effect in
the most recent regression is not significant at the 10% level, it is very close (p-value of .105).
This, coupled with the reasons discussed in the previous section as to why and underwriter effect
makes a lot of sense, point to the conclusion that the underwriter effect is real, just perhaps not as
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significant as the regression in the previous section seemed to indicate.
A final potential cause of the lessened effect is the difficulty that is posed by using
dummy variables. While they are useful in that they make data collection easier, dummy
variables have their downsides. They are not as accurate perhaps some sort of scale would be. As
mentioned in the previous section, Loughran & Ritter (2004) did in fact use a scale to rank
underwriters, ranging from negative nine to positive nine, but almost all of the underwriters came
out on one extreme or the other, making the scale not much different from a dummy variable.
This brings up the issue that some things are difficult to assign a numerical value to. Underwriter
quality is one such thing. Regardless of this difficulty, the previous section was able to establish
that underwriter quality and underpricing were indeed correlated. Perhaps the correlation would
be stronger if a more precise measurement for underwriters were used. Unfortunately, such a
system does not exist, but it does seem very likely that underwriter rank and underpricing do
indeed have a relationship.
One thing that does seem clear based on this analysis is that being a technology IPO has a
greater correlation with underpricing than having a top underwriter. Though both appear to have
an effect, the technology coefficient is far greater in both the individual and joint regressions.
Why technology has an effect is not certain, but things like high anticipation, volatility,
divergence of opinion, and difficulty in valuation certainly seem to come into play. Overall,
based on the data, it seems clear that being in the technology sector increases the likelihood that
an IPO will experience a higher degree of underpricing.
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5. Other Factors
Having discussed the effects that choice of underwriter and membership in the
technology sector have on the amount of underpricing an IPO experiences, and having observed
the statistical backing of these effects using United States IPO data since 2000, we now must
consider factors that are more difficult or perhaps impossible to measure using data. When
considering what comes into play in determining a new IPO’s price, there are several things that
happen behind the scenes that the everyday investor does not have access to. This makes
measuring or analyzing these effects more difficult. While every investor knows what sector an
IPO operates in or who the underwriting bank is, the public does not have access to the
discussions that go on at the underwriter’s offices or the discussions between the underwriter’s
employees and the company’s ownership. Unfortunately, these areas are where several of the
factors that will be discussed in this section are observed. Thinks like conflicting incentives,
information asymmetry, and the winner’s curse cannot accurately be measured by data, and
cannot be definitively observed. This section will deal with these factors and any other aspects of
the IPO process that could have an effect on underpricing but haven’t been discussed. It is worth
talking about these factors despite lack of measurements and data because they play a big part in
the degree of underpricing, and even interact with the things we have discussed. For example,
information asymmetry was one of the potential reasons technology stocks tended to underprice
more, but the effect of information asymmetry might be much greater. This section will discuss
these factors and those like them that play a role in IPO underpricing.
The first factor we will discuss is information asymmetry. Information asymmetry is a
very broad term that could affect IPOs in a number of different ways. In the literature review, we
discovered that much of the literature is divided as to the magnitude of the role information
asymmetry plays. Ritter & Welch (2002) stated that information asymmetry is not a primary
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cause of underpricing (recall Ritter is somewhat of an expert on the topic). However, many other
papers seem to dispute this claim, such as Chen & Kao (2006), Jagannathan & Sherman (2006),
and Pons-Sanz (2005). These papers claim that information asymmetry is in fact a primary cause,
citing data in their various geographical and topical concentrations. Regardless of the
disagreement, all of the literature that mentions it does seem to admit that information
asymmetry plays some type of role, if not a primary one.
As mentioned above, information asymmetry is a very broad term. In general in
economics, it refers to the disparity of information between two or more parties that could
potentially lead to market inefficiencies. For example, a person who isn’t healthy has more
information about their health than a health insurance company, and is therefore more likely to
purchase health insurance. This drives up the cost of health insurance for everyone, because the
insurance company doesn’t know who is healthy and who is not. In IPOs, the owners of the
company likely have more information about their company than the underwriting bank, which
in turn likely has more information about the company than investors. Even among investors, it
has been said that institutional investors (banks, hedge funds, etc.) have more information than
retail investors (everyday people) (Chen & Kao, 2006). These multiple sources of asymmetry
could be linked to underpricing. There are a few different ways this could occur. The owners of
the company, having more information about their own company than pretty much everyone
else, could potentially see their company as less valuable than everyone else and encourage the
bank to price their IPO lower, to ensure that it sells. Investors, not knowing the company is less
valuable than they think, will buy the stock, drive the price up, and cause underpricing. If the
owners view the company as more valuable than others, they will likely choose to stay private
for the time being, which is why “overpricing” usually doesn’t happen. This creates a downward
bias in initial IPO pricings relative to investor views of value, and thus creates underpricing.
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Thus, it makes a lot of sense that this type of information asymmetry, which arises because the
owners have more information than investors, could be a contributor to underpricing.
Information asymmetry between other parties could also contribute. The fact that the
owners of the company have more information than the underwriting bank could cause
underpricing as well. Banks are under pressure for the price of an IPO they underwrite to go up.
IPOs that drop in price are seen as a failure on the part of the bank. Banks also like to reward
their loyal clients with shares in an IPO that jumps in price. Because the company having the
IPO likely has more information than the bank, the bank may drop the price they allocate the
initial shares at to ensure the price jumps. This extra drop in price would be likely to cause
underpricing, and is yet another example of the inefficiencies that information asymmetry can
cause.
Information asymmetry between institutional investors and regular investors has also
been shown to contribute to underpricing. Chen & Kao (2006) indicated that underpricing occurs
as a result of this asymmetry because regular investors know they are less informed than
institutional investors and thus must be compensated for this or they will not join the market.
Chen & Kao’s research uses data from Taiwan to support their conclusion, so it may not apply to
the United States (where this paper focuses) but their results are interesting and are worth
mentioning because they help shed further light on how information asymmetry can induce
underpricing.
We’ve covered information asymmetry between the company and investors, the company
and banks, and even between different types of investors. All seem to have reasonable
explanations as to how they could contribute to underpricing. What we have not discussed yet is
the last possibility: differences in information between the underwriting bank and investors. This
could also contribute to underpricing. If underwriting banks, which set the price of a new issue,
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have more information than the investors purchasing the initial allocation, and the investors
know this, the bank may be forced to lower the price to compensate these investors for their lack
of knowledge. Otherwise, they will not be interested in purchasing. Then, when the stock hits the
open market, market forces push the price up and result in underpricing. From the examples so
far, it seems clear that information asymmetry of any sort when it comes to IPOs can reasonably
be expected to cause underpricing.
This raises the question, then, as to whether the information asymmetry actually exists.
With laws mandating public disclosure of certain information about companies and research on
companies readily available online, how much more information do certain agents have than
others? It is very difficult to measure this using data, but it does make a lot of sense that the
owners of a company would have more information on that company than banks and investors.
Private companies aren’t required to disclose as many things as public companies are, so it
makes sense that the owners would know more than others. Additionally, it makes sense that a
bank working closely with said company on an IPO would have more information than the
average investor. So yes, it does seem likely that information asymmetry exists, and it also seems
likely based on what we have discussed that this asymmetry does play a role in underpricing.
The extent of this role is very difficult to measure, but this discussion shows that it is very likely
to exist.
Another factor that is difficult to measure or prove but that likely has an effect on
underpricing is the existence of incentives to underprice on the part of underwriting banks and
even on the part the company’s owners. First, let’s discuss the incentives banks have to
underprice. This has been mentioned before in this paper, so it isn’t necessary to go into detail,
but basically, banks generally allocate shares of IPOs to their clients, so if the price goes up, the
bank’s clients benefit. Because the bank wants its clients to benefit, it has an incentive to
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underprice. An IPO is also viewed as a failure on the part of the bank if it is overpriced, but is
viewed positively if it is underpriced moderately. This gives the bank an additional incentive to
underprice. Overall, there are a lot of incentives in play for a bank to underprice, so it makes
sense that this could introduce a bit of a downward bias in the price of new issues.
It makes sense that banks have incentives to underprice, but it might be a bit more
difficult to believe that the owners of a company have an incentive to underprice. If an IPO is
underpriced, the company has essentially left money on the table. However, the fact that an IPO
is considered successful if it is moderately underpriced comes into play here again. The company
looks good if it underprices a little because it shows there is demand for their stock. It looks bad
if the stock is overpriced. A jump in price also indicates good news for future equity offerings, so
it isn’t the end of the world. There is another incentive as well. Loughran & Ritter (2004)
mentioned that more and more companies are allocating IPO shares into personal brokerage
accounts of their top executives and these executives’ families. This means the executives would
benefit from underpricing despite the fact that they are leaving money from the table. So the
incentive exists for agents from the company to underprice as well which explains why they
might not be upset if the underwriting bank underprices. Given these incentives on the part of the
bank and company, it makes sense that underpricing occurs.
A final factor that we will discuss in this section is the presence of the winner’s curse.
The winner’s curse is the tendency for the winner of an auction to overpay for the good being
auctioned. This is because the person among those bidding in an auction who has the highest
estimate of an item’s value is the one who will usually win. If the item’s actual value is near the
middle of all valuations, then it makes sense that the winner tends to overpay. In terms of an
IPO, the actual value of the initial allocation is unknown to the investors considering purchasing
it. Even non-auction IPOs are sort of like an auction in that only investors who value the stock at
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or above the price will consider purchasing it. These investors know the winner’s curse exists,
and thus they revise their valuation of the IPO down to compensate. Then, when the IPO hits the
market, its value jumps up to market value. Thus, the existence of the winner’s curse can add to
underpricing. Not all of the literature that we reviewed mentioned the winner’s curse, but those
papers that did generally agreed that it had an effect. Unfortunately, this is also something that is
fairly difficult to prove with data due to the difficulty of gathering data on the subject. It is
difficult to measure how much of underpricing is caused by the winner’s curse.
Overall, the winner’s curse, conflicting incentives, and information asymmetry all seem
likely to have a role in underpricing. Unfortunately, it is rather difficult to measure or prove the
role these factors play. One can gather data on technology stocks and underwriters, but it is a bit
tougher to gather data on asymmetry and other similar aspects. Furthermore, it is difficult to tell
how much of a role these effects have. What we can do is say that it makes sense that the factors
we discussed in this section lead to increased underpricing. There are logical reasons that they
would and it seems reasonable to assume they exist, based on the information presented here.
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6. Conclusion
IPO underpricing is a phenomenon that occurs in IPO markets worldwide. The tendency
for IPOs to jump in price on their first day of trading is something that has inspired study from a
wide variety of economists and financial experts. In the review of literature, we examined some
of the work that had been previously done on the topic of IPO underpricing and came up with
several potential theories as to why this tends to occur. From there, we examined two possible
causes, the presence of a top underwriter and membership in the technology sector, that had been
theorized to increase underpricing.
We examined these two variables using United States IPO data from 2000 to 2014 and
used regressions to determine correlation. Through this analysis, we first observed a correlation
between hiring a top underwriter and amount of underpricing. After discussing the circumstances
that tend to surround top underwriters and IPOs, we determined that this correlation made sense
due to things like the benefits underpricing confers on a bank, the likelihood of top underwriters
to get highly anticipated IPOs, and potential additional compensation a bank receives form
underpricing. Top underwriters tend to exceed lesser banks in most of these categories, and it
makes sense that they are able to take advantage of the factors that their stature offers. From this
analysis, we concluded that there is definitely a correlation between having a top underwriter and
underpricing, but that it is also very likely and reasonable to claim that having a top underwriter
causes additional underpricing. It is very difficult to prove causation, but in this case it makes a
lot of sense to speculate that causation exists between top underwriters and underpricing.
We next observed a correlation between whether the company was in the technology
industry and amount of underpricing. This was explained due to factors such as the increased
volatility of the technology sector, the high level of anticipation technology stocks tend to
receive, and the added difficulty in valuing technology stocks. We discussed these factors and a
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few others in depth, and concluded definitely that technology stocks and underpricing are
correlated, and also that it is likely that being in the technology industry causes underpricing.
Again, causation is difficult to prove, and many of the factors technology stocks possess are also
potential causes of underpricing, but there is an undeniable link between the two.
We next observed the effect of technology stocks and underwriter at the same time.
When regressed together we found that the effect of being a technology company far outshone
the effect of having a top underwriter. We proposed a few reasons for this, such as the fact that
top underwriters tend to land highly anticipated tech IPOs. It was eventually concluded that
though tech might have a greater effect, both have their place and it is difficult to determine the
percentage of underpricing that each one causes.
Beyond factors that can be observed using data, there are other factors that could possibly
affect and cause underpricing. We discussed information asymmetry, conflicting incentives, and
the winner’s curse as effects that are somewhat difficult or impossible to measure using data.
These factors make sense as potential causes of IPO underpricing due to the way IPOs are set up
and the way market participants interact with each other.
Overall, IPO underpricing is a very complicated phenomenon that cannot be succinctly
explained with one underlying cause. There are so many factors that contribute that it is
impossible to single out one and determine its level of effect. What we can do is examine these
potential factors and theorize their effect using data and reasoning. In this way, we determined
that it is likely that both top underwriters and the technology sectors increase underpricing, but
that there are a host of other factors involved. Hopefully IPO underpricing continues to be
researched and analyzed, as it is a very exciting area of economics and finance with a lot to be
discovered.
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Wrote articles for the association’s weekly and monthly publications, as well as the PSUEA Education Blog

Penn State Investment Association




September 2013 – Present

Executive Board Member – VP of Finance (Treasurer): December 2014 to present
Participate in various philanthropy events as well as volunteer work
Participate in the Penn State Dance Marathon (THON) to raise money for children with pediatric cancer

March 2012

Created and led a project that involved collecting and recycling over 1,000 unwanted computers.
Organized and promoted the collection, recruited volunteers, coordinated transportation, and facilitated recycling
throughout the course of the project

