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Purpose: The primary goal of this paper is to investigate cornerstone investor effect on underpricing
and aftermarket performance in Swedish IPOs. By collecting an original and meticulous data set, the
study examines underpricing, measured as first day returns, and aftermarket performance, measured
in abnormal returns, one week to six months’ post-IPO. The ambition with this thesis is to contribute
with augmenting research to the limited and scarce literature related to the new cornerstone investor
phenomenon. Observed results will be subject to statistical tests to increase validity and reliability,
which then will enable the study to conclude on any new findings related to initial public offerings.

Methodology: An event study has been conducted on Swedish IPOs from 2010-2017. To solve for
concerns of cross-sectional dependence between data sets, this paper conducts parametric tests that
enable the hypotheses to be statistically tested.

Theoretical perspective: Due to the frequent usage in previous IPO and M&A literature, this thesis
is based on signaling theory, information asymmetry and principal-agent theory. Information
asymmetry suggests that there is a difference of valuable information held by management and the
market. According to the signaling theory, announcements made by companies send signals to the
market, to which investors then react. The principal-agent theory claims that there is a real demand
for investment banking services as they are assumed to have more information about investor
demand.

Conclusion: Results observed confirm that underpricing exist on the Swedish market. As for positive
aftermarket performance, it is observed on all time horizons if an allocation is given on the first day
of trading (FDOT). If the investment occurs on FDOT+1, then positive abnormal returns are
observed on a three to six-month time horizon. Looking at the effect of cornerstone investors, we find
a positive correlation with underpricing and aftermarket performance on all time horizons given
allocation on FDOT. If investing on FDOT+1, cornerstone investors show no correlation with
underpricing or aftermarket performance but the percent of company sold affect abnormal returns on
a three-month time horizon.
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1. Introduction

1.1 Background

This paper targets the most recent economic cycle and initial public offerings (IPOs) on the
Swedish market. By doing so, the paper aims to research and explain the development of the
IPO procedure. Features that are related to the procedure, and thus highlighted in this thesis,

are underpricing, aftermarket performance and cornerstone investors.

IPOs have been discussed and debated by academicians, professionals and the society as a
whole. One of the primary reasons for this is [POs ability to measure how ‘hot’ financial
markets are since more companies tend to go public when market valuation is high. There are
several anomalies related to IPOs, such as underpricing, post-IPO performance and the
cyclicality of IPOs. These topics have previously been covered by researchers, and despite
consensus in the existence of underpricing, explanations for it differ, ranging from signaling
(Rock, 1986) to change in the cost of capital (Guo 2011). As for aftermarket performance,
early studies by Loughran & Ritter (1995) presents evidence that IPOs are outperformed by
the market in the long term while more recent studies made by Ahmad-Zaluki et al. (2007)

and Thomadakis et al. (2012) present evidence that new issues outperform the market.

With regards to cornerstone investors, the number of studies investigating the effects on
underpricing and aftermarket performance are limited. One major reason for this is that
cornerstone investors are a relatively new phenomenon that occurred for the first time in
Europe in 2011 and Sweden in 2014. After the first cornerstone transaction took place in
Sweden, there has been a rapid shift in the use of cornerstone investors in Sweden, and today
it is widespread among IPO transactions on Nasdaq OMX. This change is interesting, and
thus the goal of this thesis is to examine how the use of cornerstone investors affects
underpricing and aftermarket performance in Swedish IPOs. Doing this will contribute to
valuable research and insights to investors (retail, institutional and potential cornerstone
investors), owners and underwriters on a highly important phenomenon impacting Swedish
IPOs today. By focusing on the recent changes within the Swedish TPO sector, we can
examine how the different type of investors should act and also on which time horizons that
particular investment decisions are especially interesting given the differences in abnormal

returns for various time periods. Furthermore, owners and underwriters are provided with



valuable information as to whether using cornerstone investors is an economically sound

decision, and thus legitimates, the use of cornerstone investors in [POs.

1.2 Problem Discussion

IPOs are often described as an expensive and time-consuming process for issuing firms.
Based on the findings by Affleck-Graves (1996), stating that future stock price development
is dependent on strong initial stock price momentum, it is crucial for companies to get
positive exposure to the market and create a good aura surrounding the issue. Risks
associated with IPOs include the risk of weak investor demand and negative stock price
development on the first day of trading (Berk & DeMarzo, 2014). One explanation to why
companies face these risks is the information asymmetry between firms and the market,

causing uncertainty to go up and valuation to go down (Rock, 1986; Cohen and Dean, 2005).

As a result of these risks, IPOs tend to be underpriced, leading to positive returns on the first
day of trading (Loughran et al., 1994). The level of underpricing is generally associated with
the risk level as more risk leads to more underpricing, which is a trade-off that firm owners
have to face when considering going public. On the one hand, they want to get paid as much
as possible, but on the contrary, they also want to minimize the risk of having a disatrous IPO
that will harm both firm value and reputation. This risk has resulted in the rise of cornerstone
investors, which is a phenomenon that started in Asia and has since inception continued to
spread over the world. Despite no legal definition, cornerstone investors refer to institutional
investors that commit to purchase a significant portion of shares pre-IPO and hold these
shares for a predetermined period, a so-called lock-up. cornerstone investors benefit by
getting large allocations and issuing firms profit from selling a significant portion of shares
and the possibility of using cornerstone investors as marketing material to certify the quality
of the deal, believed to increase investor trust and the chance of a successful offering (Chee
Keong, 2009). This is confirmed by the findings of (Allen and Faulhaber, 1989), stating that
cornerstone investors are a way to mitigate risks associated with IPOs since they lower

information asymmetry and signal good quality.

Despite a solid logic for using cornerstone investors, there is still a very limited amount of
academic studies on this topic, especially in Sweden. Therefore, this study aims to investigate
the effects of using cornerstone investors on the Swedish market, with regards to both

underpricing and aftermarket performance, ranging up to six months of trading, since this is



when the majority of lock-ups for cornerstone investors expire. This study focuses on the
Swedish market due to several reasons. One reason is the country’s very high IPO activity
(Bloomberg, 2017). Furthermore, the cornerstone investor phenomenon has grown strong on
the Swedish market compared to many other financial markets where the normalization of
cornerstone investors has not reached out to the same extent. One could argue that a study
like this could be performed in the entire Scandinavian market instead. However, this is not
possible since it would make the data incomparable due to the differences in cornerstone
usage as well as the frequency of new listings for each country within Scandinavia

(Bloomberg, 2017).

McGuiness (2014) performed a study on the Hong Kong stock exchange and found results
indicating that stocks that used cornerstone investors generated higher returns. Whether a
similar relationship exists on the Swedish market is interesting to investigate. Since this
phenomenon is relatively new, the number of cornerstone compatible observations will be
limited. However, due to the large number of IPOs during 2015-2016, the increased
popularity of cornerstone investors and practical relevance, we consider the upside of
investigating the potential effects of cornerstone investors in Swedish IPOs to be larger than
the downside of having a limited data set. Furthermore, by conducting research on this
phenomenon, this thesis might potentially untangle new concepts relevant to IPO

performance and whether investing in cornerstone backed IPOs is a good investment strategy.

1.3 Research Questions

Previous studies covering underpricing have been conducted in numerous markets. The first
studies were published by Logue (1973) and Ibbotson (1975). Westerholm (2006) also
examined whether underpricing exists on the Nordic market, and concluded that IPOs, on
average, between 1991-2002 were underpriced by approximately 17%. Worth mentioning,
however, is that the data used in Westerholm's study is collected during the period leading up

to the IT-bubble, which questions whether if this still holds for the current market conditions.

Furthermore, the relevance of cornerstones is relatively unexplored. When McGuiness (2012)
conducted research regarding underpricing and cornerstone investors on the Chinese market,
he found little evidence of underpricing in cornerstone-backed transactions. Interestingly
though, McGuiness (2014) found evidence supporting that cornerstone backed IPOs had

positive abnormal returns in the aftermarket. The empirical evidence obtained by McGuiness



(2014) is consistent with signaling and certification theory conducted by Megginson and
Weiss (1991). However, it somewhat contradicted his previous research in 2012. Hence, this
thesis will investigate whether underpricing still can be confirmed on Swedish market and
test if IPO participation can be used as a successful investment strategy on a short to medium-

term time horizon.

To make this study as useful and meaningful as possible, this study groups the observations
into the three various market caps small, mid and large cap. This is due to the different
characteristics that each of the different market caps has. This decision is in line with Leleux
and Muzyka (1997) who highlight complications that small cap firms can suffer from. Two of
the main complications are seen as the limited size, which constrains the number of available
institutional investors that can invest in the firm, as well as the differences in the level of
attention that a small or medium cap firm receives compared to large cap firms. A large cap
firm is most certainly covered by more analysts compared to the smaller caps, where the
amount of covering analysts might be close to none, which should have an impact on the
level of information asymmetry (Booth and Smith, 1986). Based on this, we decided to divide
the data into different groups based on the size of the firm at the date of issuance to examine
if the market cap that has an impact on the level of underpricing and aftermarket

performance.

Lastly, this study investigates whether the percentage of a company sold in an IPO affects the
level of underpricing. The correlation between underpricing and percentage of shares sold in
a company relates to the principal-agent theory which suggests that the level of underpricing
should depend on the incentives of the involved partners in an [PO (Habib and Ljungqvist,
2001).

To conclude, this study uses a top-down approach where the first two fields of research
concerns whether underpricing and abnormal returns occur in Swedish IPOs. The following
two questions examines whether underpricing and abnormal returns occur on the Large, Mid
and Small cap lists of Nasdag OMX Stockholm separately. Once that has been covered, two
questions cover the effect of cornerstone investors on underpricing and aftermarket
performance. Lastly, two questions related to the percentage of the company sold are studied,
to investigate if the issuer's incentive to underprice is related to the percentage of company

sold.



Q1I: Is underpricing present on the Swedish IPO market?

Q2: Is abnormal aftermarket returns present on the Swedish IPO market?

Q3: Is underpricing present on the Swedish Large, Mid and Small cap separately?

Q4: Is abnormal aftermarket returns present on the Swedish Large, Mid and Small cap
separately?

05: Does cornerstone investors affect underpricing and/or abnormal aftermarket returns on
the Swedish IPO market?

Q6: Does cornerstone investors affect underpricing and/or abnormal aftermarket returns on
the Swedish Large, Mid and Small cap separately?

Q7: Does percent of company sold affect underpricing and/or abnormal aftermarket returns
on the Swedish IPO market?

08: Does percent of company sold affect underpricing and/or abnormal aftermarket returns

on the Swedish Large, Mid and Small cap separately?

1.4 Research Contribution

By researching the above-mentioned questions, this thesis aims to examine if underpricing
still exists and also investigate if it has decreased or increased since Westerholm’s (2006)
study. Furthermore, the study aims to contribute to research on how the underpricing
phenomenon in IPOs has been affected by the recent trend of using cornerstone investors,

which currently is a quite unexplored area within the world of finance.

Furthermore, this thesis also aims to contribute with insights into whether investing in IPOs is
a successful investment strategy. IPOs have often been criticized for ‘squeezing out’ retail
investors with the argument that retail investors don’t get the allocation that they asked for.
By using FDOT+1 in this study, we can research if retail investors can benefit by creating an
IPO investment strategy. Lastly, this study also contributes to existing research by examining
if the different market caps and the percentage of company sold can give insights to whether

if the TPO will be successful in terms of positive share price development.

1.5 Scope and Limitations

The study is conducted on the Swedish market and to maximize chances of contributing with
valuable insights, the data set consists of initial public offerings between 2010-2017. The
chosen period is assumed to have similar underlying market conditions since it has been a

part of the same post-financial crisis bull market trend. The data set contains 57 Swedish



IPOs, of which 32 transactions are cornerstone-backed. Additional evidence supporting that
data should be collected during the same IPO wave is that they have different characteristics,
i.e. sector activity differs. Using data from the same IPO wave removes the chance of
periodic inferences being unreliable (Lowry and Cambridge, 2000). Lastly, since this study is
conducted on the Swedish market, it might be that the limited number of observations and
geographic focus enable certain biases that make the findings in this study non-representable

for other countries.

This paper includes Swedish [PO transactions conducted between 2010-2017 with a
minimum transaction size of 36 EURm. Westerholm (2006) claimed that Nordic IPOs are
groupable due to economic and institutional similarities amongst the Nordic countries. Thus,
a Pan-Nordic approach would have been beneficial due to a larger number of observations.
However, since both IPO and cornerstone activity has been much higher in Sweden than the
other Nordic countries, including them might lower the possibility of extracting valuable
information and insights about underpricing and the effects of cornerstone investors on the
Swedish IPO market, hence this study is limited to the Swedish market. The size limitation is
another important element in this thesis and the rationale is to create a sample of “cornerstone
compatible” firms to minimize the risk of including transactions that would never be subject
to cornerstone commitment, causing misrepresentative results. The smallest cornerstone
transaction in Sweden so far has been the 36 EURm IPO of Garo in 2016 and thus this is set
as a transaction size requirement. IPOs conducted on alternative stock exchanges, such as
Aktietorget and NGM, are often associated with higher volatility and a larger number of
outliers. The results from these observations are, due to its nature, unlikely to be comparable
to transactions conducted on the OMX Stockholm large, mid and small cap. The rationale
behind using Nasdaqg OMX Stockholm is that cornerstone investors generally do not

participate in IPOs on the alternative stock exchanges.

The first issue with participating cornerstones was completed in 2014 when Didner & Gerge
Fonder AB and Fjiarde AP-Fonden participated as cornerstone investors in the 460 EURm
IPO of Lifco. This started a trend that, as of today, is well established and commonly
observed. We are aware of the fact that benchmarking IPOs with and without cornerstone
investors during different time periods might decrease the validity of the study. This is
however often a problem when studying IPOs as they never occur at the same time and thus

reflects the reality of financial markets. Nevertheless, we still believe that the benefit of



exploring and contributing with new research and insights on the relevant cornerstone
phenomenon outweighs the disadvantages of having a data sample that is not perfectly

comparable.

1.6 Thesis Structure

The remaining chapters of this thesis are organized as follows. Chapter 2 provides an
institutional reference frame to help readers grasp the discussions and key takeaways of this
study. Chapter 3 consists of a literature review where explanatory theories are combined with
previous research. Chapter 4 outlines the research process and explains the methodologies
used. Chapter 5 present the data set used. Chapter 6 presents the findings of the study, laying
the ground for Chapter 7 which analyses the results and relates to previous research. Lastly,
Chapter 8 concludes on the findings of the study and provides suggestions for further

research.

2. Institutional reference frame

2.1 The IPO process

The IPO process follows a standardized form and goes through the following steps: pitch,
pre-marketing, roadshow, valuation, book building and the first day of trading (Berk &
DeMarzo, 2014).

When a company wants to go public, it invites investment banks to a pitch meeting where
they get the chance to present why their bank should get the mandate of taking the company
public. Which bank that gets the leading Global coordinator or bookrunner role depends on
many different aspects but in general it is decided by the company’s relationship with the
bank, what they have done for the company previously, their IPO track record and what they
claim they can sell the company for. After the pitch is finished, the company selects one or a
selected few banks for bookrunner roles and a few other banks to act as co-managers,

depending on deal size and complexity of the deal (ibid.).

After the kick-off meeting, the banks start a due diligence process where they collect legal,

financial and other relevant information about the company and the market it operates in.



This is conducted by the investment banks in close collaboration with consulting and law
firms as well as the management of the company. When the information is collected, all
relevant data is prepared as a registration document and handed to the SEC
(Finansinspektionen in Sweden) for approval. Once approved by SEC, the document
circulates among investors, which also is known as pilot fishing, for them to make a well-

educated investment decision (ibid.).

Once the registration statement is in place, the pre-marketing process starts, lasting for about
two weeks. Research analysts working for the underwriters meet with institutional investors
and tell them about the company and collect feedback about what investors think about the
company, the sector and valuation. Based on this feedback, the investment banks will either

keep or change the price range of the offering in the registration statement (ibid.).

Following the pre-marketing process made by research analysts, management engages in a
roadshow where they travel and meet with investors for about two weeks. During these
meetings, investors ask questions and usually give some indication whether they want to
invest or not and what price they are willing to pay. The investment bank collects this
feedback to do a final revise on the price range. The final price is decided in collaboration
with the management after the roadshow is finished and the order book is closed. If the deal
is over-subscribed, price naturally tends to be in the higher range. Once the final price is set,

the investment banks will allocate the shares (ibid.).



Pitch Due dilligence process

O E IPO Publication of
O announcement prospectus

Pilot fishing

O 3 O First day
P Pre-marketing of trading
O process O (FDOT)
Approx. 2 weeks
Management
roadshow &
bookbuilding
process o
@ > @
Apprax. 2 weeks
- Identification of and discussionswith potential comerstone investor - Potential negotistion
- Possibilityfor additional meetings between cornerstones and management/owners betweencornerstone
- Signing a NDA to recieve sensitive companyinformation investorand owners

[lustration 1. A descriptive picture of an [PO process

2.2 The Prospectus

The prospectus is a document that contains all necessary information about the issuing
company and the shares it intends to issue to the public. The use of a prospectus is vital for
investors to make well-educated investment decisions. A prospectus is to be created every
time shares are offered to the public, independent of share type. The prospectus is important

to establish investor trust, which is a key component in successful IPOs.

2.3 Cornerstone Investors

Cornerstone investors are institutional investors that are invited, usually by coordinating
investment bank, to purchase a large number of shares in the IPO before first day of trading.
Cornerstone investors are, unlike other retail investors, guaranteed allotment in the IPO and
serve to boost popularity and investor trust in the transaction. These investors do however
commit to not sell the shares for a so-called lock-up period, usually ranging between 180 and
360 days (Business Standard, 2017). Based on Bloomberg (2017) IPO statistics, a clear shift
has occurred since 2014 on the Swedish IPO market, going from no cornerstone commitment
to that the majority of all transactions with a value above 36 EURm today have cornerstone

investors.



3. Literature review

3.1 Introduction to the Literature Review

The main purpose of this chapter is to outline a solid foundation of relevant theories and
research to help explain the new cornerstone phenomenon on the Swedish IPO market. This
is of great importance since one of the goals with this study is to investigate if established
corporate finance theories can explain potential differences caused by cornerstone
commitment in Swedish IPOs. By using previous theory and research, a solid foundation is

established from which an analysis and a discussion can take place.

The literature consists of established theories and research frequently used in similar areas of
research, including underpricing, information asymmetry, winner's curse, signaling theory,
cornerstone investors, principal-agent theory and post-IPO performance. The theoretical
foundation is of significant importance to interpret the outcome of the research conducted in
this thesis. For pedagogical reasons, the chapter ends with a summary of previous research

and insights and from this, followed by a section where hypotheses are developed.

3.2 Underpricing

A frequently discussed topic within the finance community and economic literature is the
anomaly called underpricing. Underpricing is defined by Van der Geest and Van
Frederikslust (2001) as the following:

“Underpricing is the positive return that a shareholder can achieve when a new public share

is bought at its offering price and sold at its first closing day price.”

Underpricing is one anomaly spotted in IPO transactions worldwide but depth and breadth
differ with country and sector (Sciencedirect.com, 2017). Several researchers have tried to
explain this anomaly. Ritter (1984) conducted research on more than 5000 IPOs worldwide
between 1960 and 1982 to examine whether underpricing was a stylized fact on other markets
than the U.S market. The study reported average returns of 18.8% shortly after trading was
initiated and 48.8% looking at a 15-month period. This is supported by Loughran et al. (1994)

who found significant underpricing for 28 countries worldwide. Early studies conducted by



Reilly and Hatfield (1969), McDonald and Fisher (1972) and Logue (1973) also supports the

underpricing phenomena of [POs.

Studies connected to IPOs and underpricing on the Scandinavian market have been
conducted, among others, by Westerholm (2006). Westerholm’s study is based on IPO data
between 1991 and 2001 and concludes that underpricing, on average, is 17% on the
Scandinavian market. Furthermore, Westerholm concludes that underpricing tend to be extra
high in ‘hot’ sectors during certain time periods. A great example of this is the period leading

up to the IT bubble that emerged between 1997-2000 (CNN, 2000)

3.3 Information asymmetry

Information asymmetry is one of the most discussed theories in research related to financial
markets and has large explanatory power of IPO underpricing. The theory was first
introduced in the 1970s by G. Akerlof in his paper “The Market for Lemons’’: Quality
Uncertainty and the Market Mechanism. Akerlof argues that in most markets, buyers use a
static approach to measure the value of a specific good. Consequently, buyers use the market
average to value goods while sellers most certainly have more product specific information.
To account for the information asymmetry between buyers and sellers, as well as the
uncertainty about the quality of the specific good, buyers will demand a discount for taking

on that specific risk (Akerlof, 1970).

Established corporate finance theories and research have concluded that the management of a
firm, due to their position, possess more company specific information than external investors
(Dierkens, 1991). By not revealing all information, management can technically benefit by
using their information advantage against other investors (ibid.). Just like the previously
mentioned Market for Lemons study (Akerlof, 1970), an investor will demand an IPO
discount to hedge against transaction specific risk associated with information asymmetry. To
overcome and incentivize investors, despite the information asymmetry, underpricing can be

used as a motivational tool (Berk & DeMarzo, 2014).

According to Booth and Smith (1986), owners are motivated to take their company public
since going public results in a wealth transfer from investors to the owners. Due to previous
fact and the dynamics of financial markets, overvalued companies tend to be overrepresented

among [PO candidates. Therefore, the announcement that insiders intend to raise public



equity indicates that the firm is potentially overvalued (ibid.). As a result, investors are likely
to demand a risk premium to invest in the issuing company, which naturally translates to a
lower IPO price. According to Booth & Smith (1986), a complementary solution to handle
the problem of information asymmetry is to use an investment bank to “certify” the quality of

the offering, this type of signaling method is further discussed in chapter 3.2.3.

3.4 Winner’s curse

One of the first researchers to discuss IPO underpricing as a result of information asymmetry
was Rock (1986). Rock’s model assumes there is two types of investors: informed and
uninformed. According to him, uninformed investors are not able to tell the difference
between good and bad IPOs, and as a result, uninformed investors are likely to be the only
ones interested in bad offerings. Uninformed, primarily retail, investors are also more likely
to be ‘squeezed out’ in good offerings due to their weaker relationship and generally less
importance to the investment bank. One way for underwriters to motivate these investors to
engage in many IPOs, despite the risk of being ‘squeezed out’, is to ‘leave money on the
table’ by underpricing the offers. Hence, Rock (1986) concluded that underpricing is a
powerful tool to ensure that both informed and uninformed investors participate in IPOs.
Keloharju (1993) supports the problem related to winner’s curse on the Finnish market,
where uninformed investors on average received large allocations in bad offerings with
negative initial returns and rationed allocations in good offerings with positive initial returns.
These findings on the Helsinki Stock Exchange contradicts established efficient market
theory and highlights the importance of having a good relationship with underwriters.

3.5 Signaling theory

Due to information asymmetry, investors will primarily receive information shared by the
company. The information shared will send signals to the public about the firm's future
earnings potential, at which investors then react (Berk & DeMarzo, 2015; Van Horne &
Wachowicz, 2005). For example, increased dividends could indicate that management is
positive about the company's future earnings potential. Correspondingly, a decrease in
dividends could indicate that management is pessimistic about the company's future earnings

potential.

According to Allen and Faulhaber (1989), another reason for underpricing except information



asymmetry is signaling theory. Ibbotson (1975), find evidence that high-quality firms “leave
money on the table” to a greater extent than low-quality firms due to their confidence in
regaining the money later in terms of increased stock price, good reputation and following
SEOs. Thus, firms that underprice the most paradoxically signal the greatest quality. Allen
and Faulhaber (1989) support the previous statement and concludes that underpricing of high-
quality firms is even higher during bullish market trends. Welch (1989) support previous
claims and states that stronger firms underprice IPOs to stop weaker firms from imitating
stronger ones. Issuers have incentives to use underpricing as a signaling tool if the
information asymmetry is high and the benefit outweighs the cost of creating the signal
(Francis et al., 2001). Weaker firms refrain from mimicking the underpricing strategy due to
the risk of being detected as a low-quality firm and thus eliminate chances of regaining lost

value in the aftermarket and subsequent SEOs.

The signal theory can also be applied to cornerstone investors. When a firm that is about to
go public reveals that cornerstone investors will participate in the offering, it is likely to be
interpreted as a signal of good quality (Megginson and Weiss, 1991). Despite that
underpricing is one of the most frequently used signaling tools in IPOs, it is questionable if
firms would use it if a wider range of signaling tools were available. Alternative signaling
tools to underpricing and cornerstone investors can be reputable underwriters (Booth and
Smith, 1986), venture capitalists (Lee and Wahal, 2003) or auditors (Titman and Trueman,
1986). Involvement from any of these types of firms in an IPO is likely to create legitimacy
and certify the quality of the offering. This is in line with previous research by Beatty and
Ritter (1986), Carter and Manaster (1990), and Carter et al. (1998), indicating that investment
banks enforce underpricing equilibrium and result in less short-run underpricing, explained
by the fact that underwriters risk both their reputation and loss of future business in the

offering.

3.6 Cornerstone investors

The use of cornerstone investors in Swedish IPOs is a relatively new phenomenon that
initially originates from Asia (Financial Times, 2017). McGuiness (2014) examined the effect
of cornerstone investors on the Hong Kong market and found a positive relationship between
cornerstone participation and IPO value, measured by Tobin’s Q. Boehmer et al. (2006)
suggest that large institutions get more allocation in good issues, supporting a stronger post-

IPO performance with cornerstones than without. This can partly be explained by signaling



theory since cornerstone presence sends positive signals to the market about the quality of the
issue. McGuiness (2014) found that issues with cornerstone investors have higher earnings
growth, supporting the research by Tan and Ong (2013) who found that cornerstone investor
backed IPOs have a more sustainable earnings growth, and thus can be seen as a sign of good
quality. Tan and Ong also highlighted the importance of cornerstone investors on the Asian

market due to their ability to create an interest for the stock, especially among retail investors.

Financial times (FT) have expressed skepticism towards cornerstone investors, main concern
being the reduced liquidity associated with lock-up provisions for cornerstones when
participating in IPOs (Financial Times, 2017). Dagens Industri (DI) have however
highlighted the importance of cornerstone investors and Joakim Bornold (Nordnet) have
stated that the use of cornerstone investor Swedbank Robur was necessary to create enough
investor demand in the Lauritz IPO (2016), previously canceled due to insufficient investor
demand (Dagens industri, 2016). Other economists of the online retail bank Nordnet have
however also criticized the use of cornerstone investors since retail investors get ‘’squeezed
out’’. Supporting evidence confirming this theory is the Lifco IPO in 2014 where only 2% of

the shares were allocated to retail investors (Dagens industri, 2016).

3.7 Principal-Agent Theory

In a bookbuilding process, the investment bank's role is mainly two things: to allocate shares
and gather necessary information to price the issue correctly. One of the first researchers to
apply the principal-agent framework to explain IPO underpricing was Baron (1982). In his
model, investment banks are assumed to have more knowledge about equity capital markets
demand than the issuer, indicating a positive demand for investment banking services.
According to Baron (1982) and Beatty and Ritter (1986), underpricing is a result of both
information asymmetry and investment banks advising on a price that makes it possible to
stand behind the offer and satisfy both selling shareholders and investors. Beatty and Ritter
(1986) argue that investment banks who underprice too much will lose mandates but satisfy
investors and that those who underprice too little will get mandates but won't be able to sell
the shares. Previous theories are challenged by Muscarella and Vetsuypens (1989) as they
find evidence of underpricing even when investment banks go public and distribute their own
shares. Since there is little, if any, information asymmetry in these transactions, it would

seem that Baron's model cannot fully explain the underpricing phenomena.



Habib and Ljungqvist (2001) present data supporting that underpricing can be explained by
the amount of company stock the owners want to sell. Owners selling of large amounts of
shares is more keen on avoiding underpricing than owners who sell of small amounts of
shares. The study was conducted in several different markets and Habib and Ljungqvist
concluded that underpricing was significantly lower on marketplaces where owners sold large
parts of their firm and that underpricing is not a guarantee for a successful IPO. Hence,
evidence suggests that the potential principal-agent conflict can affect the level of

underpricing, depending on the incentives of the involved partners.

Biais et al. (2002) use the agency cost setting presented by Baron (1982) and research by
Benveniste and Spindt (1989) to present evidence that some investors keep price-relevant
information to themselves before the offer price is settled. Should this be true, it is possible
for bankers to cooperate with informed investors at the cost of the issuing firm. Biais et al.
(2002) present a method to maximize the IPO price even if informed investors (e.g.
institutional investors) have incentives to keep relevant information regarding the issue secret
to lower the IPO price. The method goes as follows; positive signals from informed investors
increase the price of the offering. Hence, a higher demand of allocation should result in a
higher price of the IPO. When the demand from institutional investors is weak, allocation for
retail investors increases and consequently results in a lower IPO price, which also results in

a decreased winner’s curse effect (Ljungqvist, 2004).

Ljungqvist and Wilhelm (2003) presents evidence that monitoring incentives in the issuing
firm increase as the equity stake held by decision-makers increase. They also present
evidence supporting a positive correlation between underpricing and the amount of equity
offered in the IPO, i.e., larger offerings as a percent of the company sold leads to less

underpricing, supporting the theories earlier presented by Ljungqvist and Habib (2001).

Loughran and Ritter (2003) claimed that a reasonable explanation for underpricing is the risk
investors face when investing in IPOs. This was particularly noticeable during the IT-bubble
when the majority of the issuing firms were unprofitable and risky, resulting in more
underpricing. Similar to Baron (1982), Loughran and Ritter (2003) stress the potential agency
problem between investment banks and issuing firms. Since the dot-com bubble, several
regulatory investigations have been conducted to address the potential agency problems

related to underpricing in IPOs. Ljungqvist (2004) discuss the problem of investors offering



side-payments to get full allocation in hyped IPOs. Examples of such a deal were discovered
between Credit Suisse and First Boston in 2002 (Securities and Exchange Commission,
2017). One might argue that the fees received by the investment bank in case of a successful
IPO are enough to align the interests of the investment bank with the remaining stakeholders.
However, there can be a potential problem if the bank’s benefit of underpricing the offering

exceeds the payments received in a fairly priced IPO.

3.8 Post-IPO Performance

Previous studies of post-IPO performance have discussed whether IPOs have underperformed
against benchmark indices (Van Fredrikslust & Van der Gest 2004). Ritter (1984) found
evidence of IPO underperformance when conducting research on a three-year period, with
noteworthy differences in underpricing between sectors and time periods. Based on data from
the 1970-1980’s, Loughran and Ritter (1995) found evidence of underperformance during a
five-year period. According to Ibbotson (1975), the degree of underperformance depends on
the measured period. Westerholm (2006) studied Scandinavian IPOs and concluded that
Nordic IPOs, similar to American IPOs, generate a negative post-IPO performance during a

five-year period.

Levis (2011) found contradictory results to previous research, indicating that IPOs don’t
underperform. This is supported by Gompers and Lerner (2003) who found no evidence of
IPO underperformance when they compared IPOs to their benchmarking index. Buser and
Chan (1987) even found evidence of positive abnormal returns looking at a period of two
years. Gompers and Lerner (2003) did however also conclude that previous studies are
dependent on methodology and benchmarks used. Ritter and Welch (2002) reached the same
conclusion in their research and emphasized that the results in post-IPO performance studies

are dependent on both methodology and time period used.

Ibbotson (1975), as mentioned earlier, emphasized that the time period used in a study can
have a significant impact on the outcome, which also is supported by Ritter (1991).
Furthermore, Krigman et al. (1999) found evidence that IPOs with 10-60% underpricing
outperformed corresponding benchmarks during a one-year period. A potential explanation of
this can be seen in Affleck-Graves (1996) study which highlights the importance of positive
momentum when a firm goes public. In their study, companies with positive FDOT returns,

explained by underpricing, outperformed their benchmark during a one to three-month



period. The opposite effect was also found for companies with negative first day returns,
were negative returns continued during a one to three-month period. Worth mentioning,
however, is that the benchmark used was a chosen peer instead of an index, indicating that

choice of methodology when studying post-IPO performance is significant.

To summarize, there is little unison regarding post-IPO performance. Evidence of both over
and underperformance has been presented. Explaining factors does, however, seem to be
industry, choice of benchmark and most importantly, time horizon, indicating positive

abnormal returns prior two years from FDOT and negative abnormal returns afterward.

3.9 Conclusions and presentation of hypotheses

Previous research has covered whether underpricing occurs in IPOs. Logue (1973), Ritter
(1984) and Westerholm (2006), who used Scandinavian IPOs between 1991-2001 in his data
set, concluded that underpricing occurs in IPOs. However, a lot has happened since 2001 and
the rise of cornerstone investors on the Swedish [PO market has not yet been thoroughly
explored. Based on previous research and the new cornerstone phenomenon, the following

hypotheses related to IPO underpricing have been developed:

Hypothesis I: Underpricing is present in Sweden between 2010-2017
Hypothesis II (a) Underpricing is present on Nasdaq OMX Stockholm Large cap
between 2010-2017
Hypothesis II (b) Underpricing is present on Nasdag OMX Stockholm Mid cap
between 2010-2017
Hypothesis II (c) Underpricing is present on Nasdaq OMX Stockholm Small cap
between 2010-2017

Post-IPO performance has previously been examined by various researchers. Ritter (1984),
Loughran and Ritter (1995) and Westerholm (2006) found evidence of underperformance
among IPOs when they were benchmarked against indices three, five and five years
respectively. However, research by Ritter and Welch (2002), Gompers and Lerner (2003) and
Levis (2011) contradicts earlier findings and find supporting evidence that [POs outperform

the corresponding index.



According to Ritter and Welch (2002), the methodology and choice of benchmark are crucial
factors for the outcome of a study. Studies, where general market indices have been used as
benchmarks, support post-IPO overperformance, whereas studies, where peers have been
used to benchmark the IPO performance, have indicated that there is [PO underperformance
(Gompers and Lerner, 2003). Ibbotson (1975) emphasized that different time periods can lead
to different outcomes. Previous research with time periods longer than two years has
concluded that IPOs underperform while papers with shorter than two years find no support

of IPO underperformance (Buser and Chan, 1987; Ritter, 1991; Loughran and Ritter, 1995).

Based on previous findings, this paper tests for IPO performance with indices, which we
deem as more objective compared to using peers as a benchmark, and examines whether IPO
overperformance can be confirmed when cornerstone investors participate over different time

periods. Thus the following hypotheses were developed:

Hypothesis III: Swedish IPOs outperform the market on a short to medium-term basis
Hypothesis IV (a): IPO transactions on the Swedish Large cap outperform the market
on a short to medium-term basis
Hypothesis IV (b): IPO transactions on the Swedish Mid cap outperform the market
on a short to medium-term basis
Hypothesis IV (c): IPO transactions on the Swedish Small cap outperform the market

on a short to medium-term basis

McGuiness (2014) found that cornerstone backed IPOs tend to receive higher valuations,
with the Tobin's Q formula. Tan and Ong (2013) found that cornerstone investors can be seen
as a quality sign since the issues with participating cornerstone investors, in their study, have
more sustainable earnings growth. This is further supported by McGuiness (2014), who found
that cornerstone backed IPOs have higher earnings growth. Based on these findings this
thesis further examines the relevance of cornerstone investors, with respect to the level of

underpricing and post-IPO performance. Hence, the following hypotheses were developed:



Hypothesis V: Underpricing in Swedish IPOs is higher with cornerstone investors
Hypothesis VI (a): Underpricing in IPOs on the Swedish Large cap is higher with
cornerstone investors
Hypothesis VI (b): Underpricing in IPOs on the Swedish Mid cap is higher with
cornerstone investors
Hypothesis VI (c): Underpricing in IPOs on the Swedish Small cap is higher with

cornerstone investors

Hypothesis VII: Aftermarket performance in Swedish IPOs is higher with cornerstone
investors
Hypothesis VIII (a): Aftermarket performance in IPOs on the Swedish Large cap is
higher with cornerstone investors
Hypothesis VIII (b): Aftermarket performance in IPOs on the Swedish Mid cap is
higher with cornerstone investors
Hypothesis VIII (c): Aftermarket performance in IPOs on the Swedish Small cap is

higher with cornerstone investors

Habib and Ljungqvist (2001) found that underpricing partly can be explained by the
percentage of the company that the owners want to sell. Their study concluded that
underpricing significantly decreased when the percentage of the company sold by owners
increased, which relates to the principal agent theory and partly the signaling theory. Based

on these findings, the following hypotheses were developed:

Hypothesis IX: Underpricing in Swedish [POs has a negative relationship with percent of
company offered
Hypothesis X (a): Underpricing in IPOs on the Swedish Mid cap has a negative
relationship with percent of company offered
Hypothesis X (b): Underpricing in [IPOs on the Swedish Mid cap has a negative
relationship with percent of company offered
Hypothesis X (c): Underpricing in IPOs on the Swedish Small cap has a negative

relationship with percent of company offered



4. Method

4.1 Introduction to the methodolgy chapter

The purpose of this study is to analyze underpricing and post-IPO performance, a topic that
many types of research have examined but to a limited extent on the Swedish market.
Furthermore, the study aims to research whether if cornerstone investor participation in an
IPO has an effect on the level of underpricing and post-IPO performance. The method
chapter starts by focusing on underpricing and the method used to calculate underpricing.
Once that has been covered the chapter continues by discussing the selected time periods and
what implications these could have on the outcome and how abnormal returns are measured.
Finally, statistical methods together with robustness tests are presented, since these are used

to ensure and validate the quality of the research.

4.2 Underpricing

To measure the underpricing of an IPO one needs to consider three different issues according
to Schober (2008). These are the period used to calculate the initial return, the price that
should be used to calculate the underpricing and also whether if adjustments for market

movements should be made.

There seems to be no consensus on what time period that should be used to calculate the
initial returns. One of the oldest studies, performed by Ibbotson (1975), based the calculations
on the first month of trading to calculate the underpricing. This can partly be explained by the
market conditions during this period since the trading liquidity was considerably lower
compared to today's market conditions. More recent studies such as Ritter and Welch (2002)
and Westerholm (2006) used the first day of trading to calculate the underpricing. This study
will apply the more recent approach of calculating underpricing since today's market is
substantially more liquid than in the 1970's. Hence the first day of trading will be used as the

event window to calculate the level of underpricing used in today's financial market.

According to Schober (2008), recent studies have not adjusted for movements on the market,
which is in line with Beatty and Ritter (1986) who argued that unadjusted initial returns are

not significantly affected since the average daily market return is relatively small compared



to the initial stock return. Therefore, this study follows past research and uses the unadjusted

initial stock returns to calculate underpricing.

The prices used to calculate the underpricing have varied in previous research, Loughran et
al. (1994) used the average between the bid and asked price while Loughran and Ritter (2003)
used the closing price. This thesis uses the offer price of the IPO together with the daily
closing price to calculate underpricing, which is in line with most of the previous research
(Lowry & Schwert, 2002; Loughran & Ritter, 2003; Otchere et al., 2013). The formula used

to calculate the underpricing can be defined as follows:

i2~ Pio)

Underpricing (R;) = B Pio) (1)
Fio.

Where R; symbolises the first day return of the issuing firm, P;4 is the first day closing price
of the issuing firm'sshare and P is the of fer price of the issuing firm.

The sample included in this study is sorted into different measurement groups, to see if
certain characteristics have a significant effect on the level of underpricing. The first
measurement group consists of all IPOs during the entire period (2010-2017). The second
measurement group consists of all IPOs between 2010-2017 without cornerstone investors,
while the third group uses all IPOs between 2010-2017 with cornerstone investors. These are

mentioned as the no cornerstone group and the cornerstone group correspondingly.

Lastly, we divide the measurement groups by the following market caps: small, mid and
large, where the sizes are divided by the market value at the time of each firm's IPO. The
market value of small cap firms is below 150 EURm, mid cap firms between 151-999 EURm
and large cap firms larger than or equal to 1000 EURm. Dividing our sample into different
measurement groups is done to capture potential differences between the firm’s market cap

and underpricing.

This study will calculate an equally weighted mean, which is in line with most of the
previous studies. By dividing the data into separate measurement groups we do not apply the
value weighted approach of calculating underpricing, the samples are instead divided into

groups depending on their market cap since the aim is to see if there is a difference between



underpricing on the different market caps. The previously mentioned formulas used to

calculate this are the following:

Underpricing 3% = izle R, @
- N, 1 L
Underpricing 7" = 2531:—.2* R, Where w, = —y—— ";c’;c_ @
iz L9

Where N, is the number of IPOs in each measurement group (g),w; is the value

— weighted underpricing for each IPO in a measurement group (g).
Market capitalisation is the closing price on the first day fo trading for an IPO (i).
(ew)is the equally — weighted mean and (vw) is the value — weighted mean.

Each of the measurement groups is statistically tested to verify if underpricing can be proved.

The statistical tests of underpricing are further described in chapter 4.4.1.

4.3 Post-IPO Performance

How to measure the post-IPO performance has previously been widely discussed, however
previous researchers haven't reached consensus on how to measure abnormal returns
according to Barber and Lyon (1996). Due to this, there are several factors that need to be
considered to make the measurement method as transparent as possible. Such factors are the
time period used, the abnormal return metric that is used and also the benchmarks that are

used to compare the performance of the offer.

4.3.1 Time regimes

This study is focused on a relatively short time period after the initial public offering, which
is done to avoid, in as large extent as possible, events that are not related to the IPO in the
measurement. The time periods used are one day, one month, three months and six months
since the stock's FDOT as well as FDOT+1, which is in line with previous studies that
measured abnormal returns performed by Brown and Warner (1980, 1985), and Campbell

and Wasley (1993). This contradicts the twelve-month measure periods used by Schober



(2008) and Certo et al. (2009), however Bergstrom et al. (2006) defines long-term
performance as all time horizons longer than 6 months and since the aim of this study isn't to
measure long-term performance we can conclude that a six-month period can be seen as an
appropriate upper time limit. Furthermore, since the lock up effect in most IPOs is at least
180 days, this also limits the biases of insiders that otherwise could sell their shares and make

the data less trustworthy.

To conclude, this study will define the short-term time period as the period between FDOT+1
and one month and the medium-term time period as the period between one and six months’
post FDOT. Furthermore, this paper studies issues from the same economic cycle and divides
the measurement groups in the same way as in chapter 4.2. Hence our event window begins

with the post-financial crisis bull market trend that started in 2010.

This study employs two different starting measurement points for post-IPO performance.
The first starting measurement point that is employed is the IPO offer price, while the second
starting point of measurement is the closing price of the share's first day of trading
(FDOT+1), which is supported by Ritter (1991). This is because investors can't always get
the allocation that they initially asked for and hence needs to get more shares on the public
market to get their “'optimal" number of shares. Thus, the measurement period also starts at
the closing price of the first day of trading since all investors have been given the opportunity

to buy more shares if the investor didn't get the allocation that was asked for.

There are two common methods that are used to measure abnormal returns, with respect to
time regimes. These are the event-time and calendar-time approaches and both of these are
commonly used when measuring aftermarket performance (Fama, 1998). Both of the
methods have their strengths and weaknesses, hence the decision on which of these that
should be used together with a description of them is presented below. The event-time
approach bundles the aftermarket returns by their relative age and does not consider when the
IPO went public. For e.g. in the event-time approach, the first-year returns are bundled
together no matter if they occurred in 2010 or 2016. The calendar-time approach works the
other way around since it instead bundles returns in accordance to their calendar-time and not
the number of years since the company went public. To clarify, the calendar-time approach

can use the first-year return of an IPO that went public in 2014 with the second-year return of



a company that went public in 2015. The differences between the two different methods are

llustrated below:

[lustration 2. Calendar-time and Event-time approach
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According to Schober (2008), the event-time method is a more widely used approach when it
comes to measurements of aftermarket performance. One should, however, be aware of the
fact that the event-time approach assumes independence between the returns of IPOs when
they, in fact, tend to cluster during times with high market valuations, which leads to
overlapping that can create more cross-sectional dependence (Schultz, 2003; Gompers &
Lerner, 2003). Despite being less popular, one of the strengths with the calendar-time method
is that it eliminates the cross-sectional dependence since it bundles abnormal returns across
stocks for each calendar period. Due to cross-sectional dependence between IPO returns, we
have a conservative approach when making conclusions about the statistical results provided

by our data set and hence the cross-sectional dependence is taken into consideration.

Krigman et al. (1999) discussed the importance of event-time studies ability to capture an
investor's actual return more accurately compared to the calendar-time approach, which
supports the usage of the event-time approach. One of the aims of this study is to examine the
investment strategy of participating in recent IPOs between 2010-2017 and how new

phenomenon have affected the development of IPOs. Due to this, together with the support



from previous studies within the field of this paper, we decided to apply the event-time

method to measure the aftermarket performance.

4.3.2 Measuring post IPO performance

The most widely used metrics used in order the measure the post-IPO performance in an
event-time study are the cumulative abnormal return (CAR) metric and the buy-and-hold
abnormal return (BHAR) metric (Ritter, 1991). Both of the two metrics measures the
difference between a stock and its comparable index over a specific time period. What
separates the two of them is that the CAR measurement uses single-periods (e.g. months) that
are summarized together, while the BHAR measurement compounds the returns. The

formulas for BHAR and CAR are presented below:

BHAR}; = [1{=, (1 + R) — II= (1 + REenermark) )
CAR(‘)T = Z::]_(Ré — RrBenchmark) (6)

The formulas above are of importance since they provide a measurement of post-IPO
performance, which establishes a platform for the data in this paper and thus affects the
statistical interpretations and conclusions. The difference between BHAR and CAR is that
BHAR includes the monthly compounded returns which therefore better reflects the actual
returns of an investor that applies a buy-and-hold strategy, compared to the CAR metric.
Even though that BHAR produces a more accurate measurement, it can sometimes generate
quite extreme numbers due to the compounding effect. This together with the fact that BHAR
produce more skewed results (Kothari and Warner 1997) compared to the CAR metric could
make one argue that CAR is a better measurement. However, previous research by Loughran
and Ritter (1995), Schultz (2003) and Westerholm (2006) have all used BHAR as their
measurement metric. To be more in line and comparable with previous research and to get
this paper to match with previous research we choose to use BHAR as the metric for
measuring the post-IPO performance. Barber and Lyon (1996) concluded that BHAR better

simulated the investor experience since it compares the strategy of participating in IPOs with



the alternative of investing in i.e. an index and thus Barber and Lyon preferred the BHAR

metric over CAR, which also is supported by Schober (2008).

Just as previously mentioned in this chapter, this paper will use the equally weighted
averages of the BHAR metrics. This paper, compared to previous studies has chosen to not
adjust for inflation. The main argument for this is due to the low rate of inflation during this
thesis chosen time period. Thus, the inflation's impact on the data set used is seen as

insignificant.

The equally weighted (ev) average BHAR for the measurement groups defined in chapter 4.2

and chapter 4.3.1 are calculated in the following way
w_ 1 on ; :
BHARZSY = ngi BHAR: 7

Where n, is the number of observationsin each sample group. BHAR;T’;-' isthe
equal —weighted average BHAR for sample group g during time period T.

4.3.3 Benchmark

Within the field of this study, there have been two different types of approaches used to
benchmark the performance of an IPO. Westerholm (2006) used broad market indices to
calculate abnormal returns in their studies, which is further supported by Bergstrom et al.
(2006). According to Bergstrom et al. (2006), the market indices are exposed to the same
fundamental risks as the [POing firms. Thus, a broad index is seen as a suitable benchmark.
However, previous research by Ritter (1991), Loughran and Ritter (1995) and Barber and
Lyon (1996) instead used similar firms as their benchmarks, by matching them by industry
and size. In order to keep the study as replicable and objective as possible, this paper follows
the more recent approach of benchmarking, which is supported by Buser & Chan (1987);
Brav & Gompers (1997); Gumpers & Lerner (2003); Bergstrom et al. (2006); Westerholm
(2006) and Cao & Lerner, (2009).

By using the benchmarking methodology by Westerholm (2006), we compare the [POing
firms against an all-share index, which includes dividends. By including the dividends in the

comparing index the study better matches a buy-and-hold strategy and thus provides clearer



results concerning whether if participating in IPOs outperform a traditional buy-and-hold
strategy. This paper is focused on the Swedish market, partly due to the country's relatively
high TPO activity within the Scandinavian region. Additionally, the cornerstone investor
phenomenon is well established on the Swedish market compared to other Scandinavian
markets, which strengthen the decision to use the OMX Stockholm GI index as the

benchmark in this paper.

4.4 Statistical tests

To statistically verify the hypotheses regarding the post-IPO performance with and without
cornerstone investors, numerous tests are employed on the data set, which is further discussed
in chapter 4.4.1 and chapter 4.4.2. Based on the hypotheses presented in chapter 3.8, the
statistical tests will be performed in the same top-down manner. First, we test for statistical
significance of underpricing and aftermarket performance. This is followed by a regression
that measures underpricing and aftermarket performance as a function of market cap, percent

of company sold and cornerstone presence.

4.4.1 Statistical tests for underpricing

There are two general categories of statistical test that are used to test the results of
hypotheses; parametric and non-parametric tests. The parametric tests have stricter
assumptions compared to non-parametric tests, especially when it comes to the distribution of
the data set. Parametric tests are seen as more appropriate if the assumptions of a normal
distribution are met, however, if the data isn't normally distributed then non-parametric tests

are seen as more suitable (Conover, 1999).

The data used in this thesis include all Swedish IPOs between 2010-2017, with the only
exception being the transaction requirement of 36 EURm, to make the cornerstone backed
IPOs comparable with the non-cornerstone backed IPOs. To ensure that the data follows a
normal distribution this thesis employed a well-known and established test, namely the
Jarque-Bera test, which is performed in Eviews 9.5. The Appendix (Figure 1) presents the
results of the previously mentioned test and as shown in the appendix, all samples are

normally distributed.

Since the samples are normally distributed, T-tests are used to test the statistical significance

of the outcomes in the different measurement groups. This approach of testing has previously



been performed in several papers, where for e.g. Westerholm (2006) is one of the authors that
supports the approach. The T-tests are used to verify hypothesis I(a), stating that underpricing
is present in Swedish IPOs between 2010-2017. Furthermore, T-tests are used to examine
hypothesis II (a-c), stating that underpricing is present in Swedish large, mid and small cap
IPO transactions separately. Hypothesis V and VI (a-c) state that cornerstone investors have a
positive relationship with underpricing. By dividing the data set into several groups, as
discussed in chapter 4.2 and 4.3.1, this study can conclude on potential differences in
underpricing between the measurement groups. Lastly, T-tests are also performed on
hypothesis IX and X (a-c) to see if there is a negative relationship between underpricing and

the percent of a company sold.

Once a T-value is calculated, we can make use of the normal distribution. Due to this, we

calculated the p-value to decide whether if our hypotheses can be statistically proved.

P —value = P(z = Ty)or P(z = T1) (8)

The chosen significance level a is 5%, which is the most common level of significance
(Dodge, 2008). If the P-value is equal to or below the chosen a (5%), then the null hypothesis

is rejected.

4.4.2 Statistical tests for post IPO Performance

Except testing for underpricing, this paper is also examining the short to medium term
performance once a company has gone public. Hypothesis III is tested by using the BHAR
metric previously presented in chapter 4.3.2. Hypothesis III, the post-IPO performance, is
tested to see if firms that recently went public significantly outperform the benchmarking
index. Once that has been tested, hypotheses IV (a-c) are tested, to see if there is a significant
difference between the different market caps that this study examines. Lastly, the cornerstone
factor is included according to hypothesis VII and VIII (a-c), to test for a potential difference
in post-IPO performance on both a short and medium term time horizon when cornerstone

investors are considered.

To be able to examine the hypotheses related to the post-IPO performance (1, 3, & 6 months

since the FDOT) we, as previously mentioned, employed the Jarque Bera test and concluded



that the data is not skewed. By not applying a long-time horizon within the study, there is a
potential risk of cross-sectional dependence between the companies that went public between
2010-2017. In case of positive cross-sectional dependence there is a risk that traditional
statistical tests such as the T-test is unable to handle the data in a reliable way (Cowan &
Sergent, 2001) since the T-tests would tend to reject the null hypothesis even when it
shouldn't, which also is known as a type I error (University of California Berkeley, 2017).
One could argue that a non-parametric test such as the Wilcoxon Signed Rank test is
appropriate due to its ability to work better with skewed datasets. However, previous
research by Ritter (1991), Loughran & Ritter (1995), Affleck-Graves et al. (1996) all use
parametric tests, which increases the support of our approach and also makes our findings
more comparable to previous studies. Also, as seen in the appendix (Figure 1), the Jarque
Berra test supports a normal distribution, hence the problem of having a skewed dataset is
seen as limited. To this, we have conducted a Whites-test (seen in Figure 2 in the appendix)
to check for heteroscedasticity. Since no test is statistically significant, we assume a
homoscedastic data set, i.e., that the variance of the error term is constant, minimizing
chances of OLS t-statistic and confidence intervals not being valid for the inference problem.
Looking at Figure 3-8 in the appendix, VIF tests was also conducted to see whether there was
any correlation among the independent variables. As shown in figure 3, looking at the entire
sample, there is a high correlation between the constant variable (C) and market cap, causing
the standard error to increase, something that might explain why there was no statistical
significance for the market cap variable. Lastly, we conducted a Breusch-Godfrey Serial
Correlation LM Test for autocorrelation to see whether there was any correlation between the
independent variables and the dependent variable (Figure 9-14 in appendix). As shown by
figure 9, autocorrelation is not significant, meaning that the error terms of different
observations are not correlated with each other. The tests conducted in this thesis are aligned
with the ones of previous studies and thus we assume them to be valid for the research

conducted in this thesis.



5. Data

5.1 Introduction to the data chapter

The following chapter aims to present the descriptive statistics of the data set in this thesis.
First, statistics are discussed and accounted for, followed by how the data was collected and
what considerations that were made. Finally, we present data limitations and actions made to

deal with these issues.

Number of IPOs With and without cornerstones ~ With cornerstones Without cornerstones
Large cap 4 2 2
Mid-cap 43 26 17
Small-cap 10 4 6
Total 57 32 25
Total (%) 100% 56% 44%
Median transaction size 115.2 112.9 140.0
Average transaction size 192.7 194.4 190.6
Max 755.5 661.1 755.5
Min 36.0 36.0 42.8
Median market cap 318.9 343.7 303.9
Average market cap 433.9 440.4 425.5
Max 2010 1570 2010
Min 44.9 44.9 122.1

Table 1: Swedish IPOs 2010-2017 with offer size above 36 EURm

Above, we present a summary of Swedish IPOs that took place between 2010 and 2017 with
a transaction size exceeding or equal to 36 EURm. The data set shows a total number of 57
IPOs, sorted on market capitalization and whether cornerstone investors have been present or
not. As shown in the table, 32 of these transactions have included cornerstone investors,

representing 56% of the total sample. Looking at the table, we can see that transactions with



cornerstone investors, both on average and median, have a larger market capitalization than
those without. Transaction size also tends, on average, to be marginally higher for
cornerstone-backed transactions. Contradicting evidence against a positive relationship
between transaction size and cornerstone involvement is that transactions without cornerstone

investors both has the largest observation as well as the highest median value.

The majority of the transactions appear in the mid-cap segment, representing 75% of the total
sample. The data sample indicates that cornerstone presence is highest among mid cap
transactions and lowest among small cap transactions, being 60% in the mid cap segment,
50% in the large cap segment and 40% in the small cap segment. Due to a limited number of
observations, especially in the large and small cap segment, extracting statistically significant

information is problematic.

Year Number of IPOs With Cornerstones Without cornerstones
2010 3 0 3
2011 3 0 3
2012 0 0 0
2013 1 0 1
2014 12 1 11
2015 19 16 3
2016 17 14 3
2017 2 1 1
Total 57 32 25

Table 2: Swedish IPOs 2010-2017 with offer size above 36 EURm on annual basis

Above, the number of IPOs in our sample is presented on an annual basis, showing a clear
shift to cornerstone transactions after that the first cornerstone transaction took place in 2014
when Lifco did their IPO. Also, as showed by the data, there has been an IPO boom, ranging
from 2014 until today, representing 88% of the total number of IPOs during the entire period.
Also, among the IPOs that have been conducted between 2015 and today, 82% of the IPOs



have had cornerstone investors, which shows a clear preference for cornerstone investors
once a firm goes public. In line with the discoveries made by Megginson and Weiss (1991),
the increased popularity of cornerstone investor’s post-2014 is likely explained by its

certification power and signal of good quality.

5.2 Selection of data

Since Lifco’s IPO took place in 2014, all cornerstone transactions except two have been on
the Nasdaq OMX. The exceptions, LeoVegas and Catena Media, took place on First North
Premier but have been included in our data set for two reasons: firstly, the transaction size is
large enough to make it comparable to the other transactions in our data set and secondly,

First North Premier, as of 2016, has the same requirements as the Nasdag OMX.

To optimize practical relevance for investors, this thesis has, with the LeoVegas and Catena
Media exceptions, looked at Swedish Nasdag OMX transactions with a size exceeding 36
EURm during the post-financial crisis bull market trend, ranging from 2010 until today.
When measuring for aftermarket performance, companies that have been public for a shorter
time period than six months have been included in earlier measuring points, i.e. three months,

one month and one week.

The smallest cornerstone transaction in our data sample is the 36 EURm IPO of GARO
which went public on the 16th of March 2016. This transaction has been used as a benchmark
when deciding whether to include Swedish Nasdag OMX transactions in our sample or not.
The transaction size limit is considered to be a good proxy when deciding whether
transactions have been cornerstone eligible or not and to minimize the effect of stock
illiquidity. The disadvantage of cutting out observations and thus lower degrees of freedom in
our parametric tests is outweighed by getting a smaller, but comparable, sample with similar

fundamentals.

5.3 Methodology of data collection

To find relevant data for this thesis, such as issue prices and prospectuses, several databases,
including Finansinspektionen, Bloomberg and press releases have been used. As previously
mentioned, our study includes 57 IPOs on the Swedish market, and as seen below, the final

data sample is presented, sorted by market cap and cornerstone presence.



Measurement groups

Group n Group n

All observations 57 Split by cornerstone investor
Cornerstone 32
No cornerstone 25
Total 57
Split by time period

Split by Market Cap 1 week 57

Large cap 4 1 month 57

Mid cap 43 3 months 57

Small cap 10 6 months 55

Total 57 Total 57

Table 3: Swedish IPOs 2010-2017 with offer size above 36 EURm divided by time period, market cap and

whether cornerstone investors have been present or not

From the original data set, some of the IPOs have been excluded in our data collection
process. The reason for exclusion has been due to failure in meeting the basic demands of
being traded at Nasdaqg OMX and transaction size being larger than 36 EURm. Information
about the IPO structure, such as offer price, amount of company offered and cornerstone
commitments has been collected from the IPO prospectus and then cross-referenced with
Bloomberg. When calculating aftermarket performance, price data for both equities and index
have been collected using Bloomberg solely. In cases where the prospectus was not found or
did not contain enough information about cornerstone commitment or how much of the
company that was sold, Bloomberg and company press releases were used. Bloomberg is
widely considered by industry professionals to have the most extensive and complete market

data setup, and thus we are confident that the data in our sample is reliable.



5.4 Simplifications of the data set

To measure the aftermarket performance, some simplifications had to be made to make the
study as replicable and objective as possible. This study used the OMX Stockholm Gross
Index (total returns, including dividends) as the benchmark, which some might see as
questionable. One alternative approach for looking at aftermarket performance is the Fama-
French model, which incorporates value and size when looking at aftermarket performance of
newly issued shares, and thus adjust for the outperformance tendency, i.e. that value
companies tend to perform better than growth companies, and smaller companies tend to
perform better than larger companies. However, since both Loughran and Ritter (1995) and
Krigman et al. (1999) found evidence that momentum and book to market have a limited
ability to explain aftermarket performance of newly issued shares, we have chosen to use an
index, which, as previously mentioned, is supported by Buser & Chan (1987); Brav &
Gompers (1997); Gompers & Lerner (2003); Bergstrom et al. (2006); Westerholm (2006) and
Cao & Lerner (2009).

Another significant simplification that has been made is the classification of cornerstone
investors. As of today, there is no legal definition of what a cornerstone investor is in neither
Sweden nor Europe, and thus this has required us to create our own definition of a
cornerstone investor. In this thesis, we have defined cornerstone investors as pre-IPO
investors disclosed in the prospectus, committing to a lock-up period and to acquire a certain
amount of the newly issued shares, which is in line with the definition used in McGuiness

(2014).

5.5 Qualitative data

To get a complementary view of the area covered in this thesis, we have conducted an
interview with Head of Equity Capital Markets Tony Elofsson (Tony) and Investment
Banking Associate Mathias Jensen-Vinstrup (Mathias) at Carnegie Investment Bank in
Stockholm. The main topics of the interviews were the role and impact of cornerstone
investors in Swedish IPOs and, in particular, why the concept has increased in popularity in
recent years. In addition, the interviews also covered the data sample, underpricing and

aftermarket performance of Swedish IPOs.

When presenting the rationale behind looking at the Swedish market and using the

cornerstone backed 36 EURm IPO of GARO as a benchmark for creating a “cornerstone



compatible” data set, Tony thought it sounded “reasonable”. As previously presented, the
average underpricing in our sample is 10.6%. Tony refers to this as a classical [PO discount
and not an anomaly as the name would suggest. The IPO discount is a part of the concept of
creating a “good start” for both the company and the investors. The company going public is
considered “unexplored territory” and the IPO discount serves to provide initial support for
the issuance. Mathias adds to this that a majority of the selling shareholders usually do not
sell all of their shares in IPOs but often maintain significant ownership, which is then
sequentially decreased in the year(s) following the IPO. Private equity funds often return to
the market, either to sell remaining shares in previously listed companies or to introduce new
companies to the stock exchange, and a good reputation among investors will support such
subsequent sell-downs. Such funds may also incur significant costs in the long run from

being short-sighted and myopic when pricing any given IPO too aggressively.

With regards to aftermarket performance, both Tony and Mathias highlight the difficulties of
such calculations as they depend on the choice of benchmark. The strength of using company
peers as a benchmark is that performance is measured against identical companies with
similar exposure (Mathias), but the strength of using a market index may have a higher
practical relevance for investors if the goal is to see how IPOs perform in relation to “the

market” (Tony).

Looking at the effects of cornerstone investors, Tony does not think that the IPO-valuation
depends on whether cornerstone investors are present or not since sellers “would only agree if
the price was right”. According to Tony, a possible explanation to the larger “underpricing”
in cornerstone-backed transactions is that the stock trades at a higher price in the aftermarket
when cornerstone investors are involved than it would if cornerstone investors would not
have been present. This can be explained by looking at the underlying dynamics of the
market, were the remaining market participants have to compete for a smaller number of
shares when cornerstones are present, causing a natural excess demand, resulting in a higher
share price that benefits both buyers and sellers (given that they have shares left in the
company in the wake of the IPO).

Looking at the topic from a behavioral perspective, Mathias emphasizes the importance of
signaling, i.e. when professional investors buy a company, perceived risk by less professional

and retail investors goes down since professional investors have “approved” the company



based on their due-diligence, valuation etc. This may have a positive effect on demand and,
as a result, on the share price in the aftermarket. Good quality firms can afford this signal and
will leave money on the table as a strategy to make them stand out from firms with lower
quality. Since the main shareholder(s) rarely sell their entire stake in a company, the firms
using this signal may have good chances to regain the loss from underpricing later when they
decide to do a placing or a seasoned equity offering. Mathias also provide us with an
alternative “game theoretical” approach that could potentially explain why cornerstone-
backed offerings are more “underpriced”, saying that if there were no extra returns, why
would cornerstone investors take the risk of being in a lock-up with their holdings for a given

number of months following the IPO, as is usually the case for such investors?

With regards to cornerstone investors effect on aftermarket performance, and why the IPOs in
our sample outperform the market up to six months after the IPO, both Tony and Mathias
emphasize that the cornerstone investors in Sweden during this time period is among the best
investors in the business, and it would thus seem reasonable that they invest in high-quality
firms that have the potential to outperform the market. When discussing potential moral
hazard behavior by cornerstone investors due to their signaling power, i.e. demanding a lower
price, both Tony and Mathias say that the competition among cornerstone investors to
participate in offerings is very high, thus minimizing any potential power imbalance between

cornerstone investors and the selling shareholders.

5.6 Limitations of the data set
The following section includes criticism of our data set and how we have chosen to deal with

these problems.

One of the major limitations in our data set is that the IPOs have happened at different points
in time, which naturally lowers comparability among observations. Since aftermarket
performance is benchmarked against the Nasdaqg OMX Stockholm Gross Index, it accounts
for differences in underlying market conditions, making it more reliable. However, when
measuring underpricing, i.e. FDOT performance, differences in underlying market conditions
are not accounted for, which decreases the comparability. Since our data sample has two
indirect periods, pre-and post-Lifco’s IPO, going from 0% of the transactions to 84% of the
transactions having cornerstone investors, it is difficult to say how much of the underpricing

difference that is caused by cornerstone investors, compared to the underlying market



conditions. The rationale behind our choice of time period is that it captures the post-financial
crisis bull market trend and despite the fact that all the years are not perfectly comparable, the
underlying fundamentals of the market have been similar, i.e. valuations have moved
upwards and while the volatility has moved downwards. Thus, we deem the differences small

enough to make the comparison interesting.

Another issue with the data set is the limited size as it makes it harder to extract relevant
information. One of the reasons for the limited number of transactions is that, until today, all
cornerstone investor backed offerings have been equal to or above 36 EURm. Since the
purpose of this thesis is to investigate the effect of cornerstone investors on underpricing, a
smaller and more comparable sample outweighs the advantages of having a larger less
comparable sample that would include transactions that would never be eligible for

cornerstone investor commitment.

Furthermore, once aftermarket performance had been measured, we decided that observations
that had not been traded for six months would not be excluded from the data set. The
argument behind this was that instead of excluding them, we included them in the sample for
the time periods that they had been traded for. The reasoning behind this was to include as
many observations as possible and hence make the study more reliable. Another risk related
to the data was the risk of missing historical IPOs. This potential problem was handled by
cross-referencing all the observations from Finansinspektionen with the IPO database of
Bloomberg. By doing this, we mitigated the risk of missing out on any observations and thus

could see if the listings were initial, switches, carve-outs or spin-offs.

Last but not least, we discovered a potential problem related to the calculation of the
abnormal returns. Walker and Yost (2008) have previously used a comparable index while
Autore et al. 2008 has used a set of comparable companies. Nevertheless, abnormal return
depends on the reference portfolio, and thus the findings in this essay apply to IPOs relative a
general index and do not necessarily reflect the relative effect versus a small group of nished
companies. Due to the limited number of observations and differences among the companies
in market capitalization, transaction size, industry etc, the Nasdag OMX Stockholm Gross

Index is used to maximize practical relevance.



6. Results

The following section presents the results of this thesis. The findings are presented in

accordance with the top-down approach used throughout this essay. First, results about

underpricing are presented, followed by results regarding aftermarket performance. Lastly,

results from the regressions that measure underpricing as a function of market cap, percent of

company sold and cornerstone presence are presented.

6.1 Underpricing

Average underpricing per

With and without

With cornerstones

Without cornerstones

segment cornerstones

All companies 10.6% 14.6% 5.4%
Large cap 11.7% 7.8% 15.7%
Mid cap 10.5% 13.7% 5.5%
Small cap 10.6% 23.9% 1.7%

Table 4. Average Underpricing of Swedish IPOs 2010-2017 with offer size equal to or above 36 EURm

Hypothesis Groups n Equally weighted max min

1 All 57 10.6% 48% -17%
p-stat 0.0000

IIa) Large cap 4 11.7% 22% 0%
p-stat 0.0416

11b) Mid cap 43 10.5% 48% -7%
p-stat 0.0000

IIc) Small cap 10 10.6% 40% -17%
p-stat 0.0181

Table 5: Average Underpricing Swedish IPOs 2010-2017 with offer size equal to or above 36 EURm, divided by

market cap



Above, average underpricing for the four groups, and thus the result for hypotheses I to II (c)
are presented. P-stat refers to the statistical significance level, max refers to the largest
underpricing observation in each group while min refers to the smallest underpricing
observation in each group. The statistical tests have been performed on equally weighted

averages.

As previously described, we first test on a national level whether underpricing exist. Looking
at Table 5, accounting for all observations in the sample, with no restrictions to either market
cap or cornerstone presence, average underpricing is measured to be 10.6% at the strongest
possible statistical significance. Thus, the rejection of the null hypothesis confirms that
underpricing is statistically significant in Swedish IPO transactions exceeding or equal to 36
EURm. This number is also supported by both Carnegie bankers and previous academic.
When underpricing on a national level now has been concluded, we test whether this
phenomenon exists in the large, mid and small cap segment. The large cap segment does not
contain enough observations to conduct a parametric t-test. For the Mid cap segment,
underpricing is observed and statistically significant at the strongest statistical level,
confirming that underpricing exist in Swedish mid cap IPO transactions. As for the small cap
segment, underpricing is observed, but the limited sample size stops us from making any
conclusions about underpricing in Swedish small cap transactions exceeding or equal to 36

EURm.

6.2 Post-IPO Performance

Below we present the aftermarket performance on the time horizons one week, one month,
three months and six months, presented in BHAR. P-stat is, as previously mentioned, the
significance level at which the null hypothesis can be rejected. Table 6, shows aftermarket
performance if investors were given shares in the IPO and Table 7 shows aftermarket
performance given that investors were not given any shares and instead purchased the shares
on the FDOT closing price, answering whether investors can miss the FDOT underpricing,

buy in on day two and still generate positive abnormal returns.



Time period

Hypothesis Groups BHAR IW BHAR IM BHAR 3M BHAR 6M

11 All 12,2% 11,4% 16,2% 24,4%
p-stat 0.0000 0.0000 0.0000 0.0000

1Va) Large cap 11,0% 8,7% 4,7% 7,2%
p-stat 0.0225** 0.0688 0.3082 0.1291

1V b) Mid cap 12,5% 11,7% 16,9% 25,4%
p-stat 0.0000%** 0.0001 *** 0.0000%** 0.0003 ***

Vc) Small cap 11,3% 11,0% 17,8% 27,0%
p-stat 0.0176** 0.0304** 0.0295** 0.0334%*

Table 6. BHAR IPO prospectus price (Equally Weighted)

As with underpricing, we first test on a general level whether abnormal returns can be
observed, independent of size. Looking at Table 6, accounting for all observations in the
sample, with no restrictions to either market cap or cornerstone presence, positive BHAR is
observed on all time horizons with the strongest possible statistical significance, confirming
positive BHAR on Swedish IPO transactions exceeding or equal to 36 EURm based on the

issue price.

Following the BHAR on a general level, we test whether the same phenomena can be
concluded in the large, mid and small cap segments. In the mid cap segment, we observe a
positive BHAR on all time horizons with the strongest statistical significance, confirming
positive aftermarket performance in Swedish mid cap IPOs given that investors get allocation
on FDOT. As for small cap companies, positive BHAR is observed for all time horizons with
5% significance. However, due to the limited number of observations in the small cap

segment, we do not draw any conclusions based on this data set.



Time period

Groups BHAR IW BHAR IM BHAR 3M BHAR 6M
All 1.4% 0.46% 4.4% 11.1%
p-stat 0.0651 0.3597 0.0147%* 0.0111%*
Large cap -0.4% -2.6% -6.6% -4.7%
p-stat 0.3982 0.0905 0.1248 0.0731
Mid cap 1,7% 1,0% 5,4% 12,9%
p-stat 0.0016*** 0.0259%* 0.0001 *** 0.0002%**
Small cap 0,7% -0,5% 4,3% 9,4%
p-stat 0.2939 0.4200 0.2334 0.2146

Table 7. BHAR FDOT+1 (Equally Weighted)

Following the results of BHAR if investors receive shares at FDOT+1 closing price, we now
present evidence whether investors can purchase in the aftermarket as of day two and still
receive positive abnormal returns. The results are found in Table 7 and as we can see, in
general, Swedish IPOs above or equal to 36 EURm have positive BHAR on three and six
months time horizons with a significance level of 5%, giving strong indications that investors
can buy shares post-FDOT and still make positive abnormal returns on their investment. As
for the segments large, mid and small cap, positive BHAR is observed on all time horizons in
the mid cap segment with the strongest statistical significance except for the one week period
which can be rejected at 5% significance. As for large and small cap, no statistical
significance is observed, and thus we can not draw any conclusions regarding aftermarket

performance in these segments if investors purchase shares at the FDOT+1 closing price.

6.3 Effects of Cornerstone Investors, Market Cap and Percent of Company Sold
Below we present one of the conducted cross sectional regression models that measure

underpricing and aftermarket performance as a function of cornerstone involvement, percent



of company sold and market capitalization. All regressions have been checked for normal

distribution and heteroskedasticity, all samples are normally distributed and homoskedastic.

Groups Underpricing BHAR IW BHAR IM BHAR 3M BHAR 6M
Cornerstone 0.0918 0.0884 0.1059 0.1645 0.2886
p-stat 0.0108** 0.0519 0.0386** 0.0141** 0.0204**
Company % -0.1120 -0.1349 -0.0552 0.1054 0.1497
p-stat 0.2357 0.2634 0.6818 0.5471 0.6461
Market Cap Log 0.0078 0.0074 0.0184 -0.0217 -0.0038
p-stat 0.7255 0.7958 0.5689 0.6031 0.9607
R-squared 0.1386 0.0905 0.0878 0.1165 0.1012
Adjusted R-squared 0.0898 0.0390 0.0361 0.0665 0.0503
No. observations 57 57 57 57 55

Table 8. IPO prospectus price - all companies

Observing the table above, we see the regression results of how cornerstone presence, market
cap and percent of company offered affect underpricing and aftermarket performance on all
IPOs exceeding or equal to 36 EURm, including FDOT. All statistically significant values
have been confirmed using White standard errors. Starting with underpricing, we find strong
statistical support that cornerstone investors have a positive relationship with underpricing.
For small cap transactions, we observe statistical support that cornerstone investors have a
positive relationship with underpricing. For large and mid cap transactions, no statistical
significance is observed. Implications and possible explanations for this will be further

discussed in the Analysis.

As for aftermarket performance, the results are similar to the ones of underpricing. For all
time horizons except one week, we find that cornerstone investors have a positive effect on
aftermarket performance, statistically significant on the 5% level. Looking at large, mid and

small cap transactions separately, we find that cornerstone investors in small cap transactions



have a positive relationship with aftermarket performance, at 5% significance level on one

week, one month and six months and 1% significance level on three months.
g

Looking at aftermarket performance, from the FDOT closing price, presented in figure 1 in
the appendix, we see no significant effect of cornerstone investors on any of the time periods
observed. However, the percent of company offered has a significant effect on a three-month
time period. Looking at the segments separately, cornerstone investors have a significant
effect on three and six months in the small cap transactions and the percent of a company

offered has a significant effect in the mid cap segment on a three-month time horizon.

7. Analysis

7.1 Underpricing

As previously mentioned, IPO underpricing is and has been a frequently discussed topic by
both professionals and academia. The outline of the following section will be about
underpricing in Swedish IPO transactions exceeding or equal to 36 EURm and cover
previous academia, comments from Carnegie bankers and recent market evidence. To
summarize, underpricing seems to be affected by both economical and behavioral causes as

well as market participants.

Previous academia that has covered underpricing include Ritter (1991) and Westerholm
(2006). Ritter (1991) conducted research on more than 5000 IPOs worldwide between 1960
and 1982 to examine whether underpricing was a stylized fact on other markets than the U.S
market. The study reported average returns of 18.8% on FDOT. Westerholm (2006)
conducted a similar study on the Nordic market and concluded that underpricing, on average,
during the period 1991-2000 was about 17%, well in line with the results previously made by
Ritter (1984).

The results presented in this thesis indicate that average underpricing on Swedish PO
transactions, exceeding or equal to 36 EURm, is about 10.6%. One of the previously
mentioned theories that could explain this difference is the one presented by Guo (2011). Guo

had an economical approach to explain underpricing and claimed that underpricing can be



explained by the difference in cost of capital for owners before and after IPOs. When
Westerholm (2006) conducted his research, the majority of companies going public was
venture capital-backed IT companies. Today, however, it is much more common that
portfolio companies of regular buyout firms go public. Since venture capital funds have a
higher cost of capital than regular buyout firms, it seems reasonable that average underpricing

is lower today compared to when the majority of [IPOs was venture capital-backed.

A behavioral approach to explain underpricing is the one presented by Affleck-Graves et al.
(1996) and Krigman et al. (1999) who emphasized the importance of creating positive
investor demand and momentum in an [PO. According to research made by Krigman, poor
initial momentum will harm stock price development for a six-month time period post-IPO.
The underpricing is further explained by Akerlof’s (1970) market for lemons theory, which
states that underpricing is a way to compensate for the uncertainty related to an IPO, this is
also supported by Loughran & Ritter (2003) who claimed that underpricing is a result of the

risks investors takes on in an [PO.

When discussing the results and previous academia in our essay with Carnegie bankers, they
comment that the “IPO discount”, i.e. underpricing, observations are normal and completely
in line with industry professional expectations, ranging between 5-10%. They also confirm
the theories presented by Affleck-Graves et al. (1996) and Krigman et al. (1999) that a
modest amount of underpricing improve momentum and create a good aura, thus the

underwriter can if necessary use price stabilization measures.

Recent market evidence confirming the importance of the IPO discount to give a good start
and create a good aura surrounding the offering is the case with Bactiguard who went public
in 2014. Bactiguard’s stock dropped 17% during FDOT and was called a total failure by
Swedish media (Svenska Dagbladet, 2014). This “failure” has not only created a bad aura
surrounding Bactiguard but also the responsible investment bank, causing it to have

difficulties getting new mandates.

7.2 Post-IPO Performance
The results observed regarding aftermarket performance in this thesis differ depending on
whether you get allocation on the FDOT or have to purchase shares in the aftermarket as of

FDOT+1. Given that you get allocation on the FDOT, positive BHAR is statistically



significant for all time horizons. Aftermarket performance, given that you have to purchase
shares in the aftermarket as of FDOT+1, show positive statistically significant BHAR on the

three and six months’ time horizons.

Looking at large, mid and small cap separately, positive and statistically significant BHAR is
observed in the mid cap segment on all time horizons if purchased on FDOT and on all time
horizons except one week if purchased in the aftermarket as of FDOT+1, indicating that retail
investors can purchase shares in the aftermarket and still make positive abnormal returns.
Statistical proof of positive abnormal returns in the small and large cap segment on one-week
time horizon is observed if purchased on the FDOT, however, due to the limited number of

observations in the subgroups, no conclusions are drawn.

Previous studies that have examined aftermarket performance include Ritter (1991) and
Loughran and Ritter (1995). In these studies, evidence of negative long-term abnormal
returns is presented on a one to five-year time horizon. This is further strengthened by the
findings made by Westerholm (2006) who found evidence of negative abnormal returns
among Swedish [POs made between 1991-2000. Despite strong indications of negative
BHAR in the long term, the results in this thesis show positive BHAR on all time horizons.
Though this is interesting, the results do not contradict with each other since they both occur
at different points in time and measure different time horizons. The results aline previous
findings by Levis & Gumpers (2003) and Levis (2011) who found no evidence of IPO
underperformance. Furthermore, Buser and Chan (1987) found evidence of outperformance

on a two-year period, which is aligned with the results of this study.

The findings in this thesis were discussed with the Carnegie bankers to get further clarity on
what a potential reason for this could be. Historically, [PO-booms have been characterized by
strong economic fundamentals and thus the period following an I[PO-boom is often
characterized by a downturn in the economy. According to the Carnegie bankers, what
usually happens in economic downturns is that investors, both institutional and retail, sell
companies with short unproven track record and buy companies with a long history of proven
track record. This could partly explain the findings of Ritter (1991) and Loughran & Ritter
(1995) since their underperformance findings were based on a longer time period and thus the
chance of being struck by a financial downturn is higher, which leads investors to, as

explained by the employes of Carnegie, to sell newly issued companies and instead invest in



more established and well-known ones. Whether these findings, which also were made by
Westerholm (2006) who employed a longer time horizon of five years, are still relevant will

be possible to see during the next economic downturn.

7.3 Effect of Cornerstone Investors, Market Cap and Percent of Company Sold

7.3.1 Underpricing

The observed results in this thesis indicate that cornerstone investor-backed IPOs experience
more underpricing than transactions without cornerstone investors. Previous cornerstone-
focused studies have almost exclusively conducted research on the Chinese market, and due
to the limited amount of research on this topic in Sweden, we feel that this has been the most

interesting about our findings.

Tan and Ong (2013) implied that cornerstone investors can be seen as a sign of quality and
that they play an important role in creating demand among investors. Due to the certification
power of the cornerstone investors, mitigating the risks of information asymmetry and
winner's curse, the argument could be made that the risk premium, i.e. underpricing
demanded by investors should be lower. This claim is supported by McGuinness (2014),
observing that cornerstone backed IPOs have higher valuation multiples than IPOs without

cornerstone investors.

The increased underpricing in cornerstone backed IPOs can also be related to the principal-
agent theory since the underwriter wants to maintain their relationships with cornerstone
investors. Even if the cornerstone investors can buy in at a price below the price offered in
the TPO prospectus they are still keen on having a successful IPO, with a positive momentum
effect (Affleck-Graves et al., 1996). The relationship between the underwriter and the
cornerstone investor could lead to even more underpricing, compared to an IPO without
cornerstone investors, where there are no cornerstone investors to consider. Beatty and Ritter
(1986) argued that investment banks that underprice too much lose mandates, thus the same
logic should hold when looking at the new cornerstone phenomenon and the related

relationships that investment banks also needs to consider.



During our interview session, the Carnegie bankers said that cornerstone investors act as a
positive signal and a form of insurance since a large portion of the firm is already sold pre-
IPO, and that the price for this insurance potentially translates into underpricing. This is in
line with Megginson & Weiss (1991), who explained that the usage of cornerstone investors
sends good quality signals. In cases where companies are considered controversial, e.g.
private healthcare, the rationale behind using a cornerstone investor is to signal high quality
and lower the controversy. Naturally, more risky objects cost more to insure and thus, in
these transactions, both underpricing and cornerstone involvement tend to be high, translating

to high insurance costs.

7.3.2 Post-IPO Performance

With regards to cornerstone investors effect on aftermarket performance, we observe
statistically significant evidence that cornerstone investors have a positive effect on
aftermarket performance on all time horizons except one week. This despite the relatively
low number of observations in our sample. The findings in this thesis are further supported by
the theories of Loughran and Ritter (2003), claiming that the optimal way for underwriters to

conduct IPOs is to sell the shares to investors who will not flip them in the aftermarket.

The post-IPO performance of cornerstone investor-backed IPO’s is further supported by
McGuiness (2014) who found that IPOs backed by cornerstone investors have higher
earnings growth, which, together with Tan and Ong’s (2013) findings of cornerstone investor
backed IPOs having more sustainable earnings growth, supports the findings of this study.
Thus, we can conclude that the signals of quality that cornerstone investor participation in

IPOs sends seems to be justified, based on their post-IPO performance.

7.3.3 Percent of Company Sold

The percentage of a company offered in an TPO has a significant effect on a three-month
period given that investors purchase shares on FDOT +1, while all the other time periods can
not be statistically proved, indicating that we should be cautious when making conclusions
about the results displayed on a three-month time horizon. These findings contradict Habib
and Ljungqvist (2001) who found that underpricing, in their study, could be explained by the
amount of company stock that the owners wanted to sell, where a higher percentage of the
stocks being sold resulted in less underpricing. Ljungqvist and Wilhelm (2003) also presented

evidence supporting that as the percentage of a firm offered increased, the amount of



underpricing decreased. The results of this study are in line with the incentives of firm
owners who want to gain short term profits, and as a result of this finds that the IPO profits
outweighs the effects of having a negative share price momentum effect, since the share in

such a case is less underpriced (Affleck-Graves, 1996).

8. Conclusion

This study confirms, as previously stated by Westerholm (2006), that underpricing on the
Swedish market still exists, however, it seems as if the underpricing, which in Westerholm’s
study were approximately 17% between 1991-2000, today has decreased since the data
sample in this study showed underpricing of 10,6% once adjustments for size had been made,

which can have an explanatory reason for the decreased underpricing.

Cornerstone investor-backed IPOs showed, quite surprisingly, that the level of underpricing
is higher in IPOs were cornerstone investor participate. One explanation of this can be that
the cornerstone investors are often used in issues related to controversial sectors such as the
private healthcare and education industry. Due to the level of controversy, the need of having
cornerstone investors to signal quality is higher, and as the risks in such issues can be seen as
high. Thus, the demand of a higher level of underpricing is still needed, which is supported

by the investment bankers of Carnegie.

Additionally, this thesis concludes that the post-IPO performance significantly outperforms
the benchmarking index (OMX Stockholm GI) on all time periods if the investor gets
allocation on the FDOT. These findings also hold for all cornerstone investor-backed IPOs
for all time periods except the one-week time period. If the investor, which often is the case
for retail investors in popular issues, would not get the allocation on the first day of trading,
the study concludes that investing on FDOT+1 still is a profitable strategy on a three and six
months’ time horizon. These findings are of relevance since previous studies, at the best of
our knowledge, only have used the FDOT in their aftermarket performance research. Thus,
this study clarifies that investing in IPOs on the Swedish market can still be a profitable
investment strategy even if the initial allocation is limited. Previous research related to
cornerstone investors is very limited and mostly based on the Asian market. Thus, this study

contributes by examining the potential effects that cornerstone investors contribute with.



Since the cornerstone investor phenomenon is relatively new this has, by obvious reasons,
resulted in a limited data sample, which complicates statistical tests. However, this study can
conclude that participating in Cornerstone investor-backed issues is a good investment

strategy both with regards to increased level of underpricing as well as the post-IPO

performance.

Hypothesis Underpricing Support a

1 Underpricing is present in Sweden between 2010-2017 Yes 1%

1I (a) Underpricing is present on Nasdaqg OMX Stockholm No n.a.
Large cap between 2010-2017

11 (b) Underpricing is present on Nasdaqg OMX Stockholm Yes 1%
Mid cap between 2010-2017

1I (¢) Underpricing is present on Nasdaqg OMX Stockholm No n.a.
Small cap between 2010-2017

Hypothesis Aftermarket Performance Support a

il Swedish IPOs outperform the market on a short to Yes 1%
medium —term basis

1V (a) Transactions on the Swedish Large cap outperform the No n.a.
market on a short to medium -term basis 2010-2017

1V (b) Transactions on the Swedish Mid cap outperform the Yes 1%
market on a short to medium -term basis

1V (¢) Transactions on the Swedish Small cap outperform the No n.a.
market on a short to medium -term basis

Hypothesis Effect of cornerstone investors on underpricing Support a

V Underpricing in Swedish IPOs is higher with Yes 1%
cornerstone investors

VI (a) Underpricing in IPOs on the Swedish Large Cap is No n.a.
higher with cornerstone investors

VI (b) Underpricing in IPOs on the Swedish Mid Cap is Yes 5%
higher with cornerstone investors

VI (c) Underpricing in IPOs on the Swedish Small Cap is Yes 5%

higher with cornerstone investors




Hypothesis Effect of cornerstone investors on aftermarket Support a
performance

VIl The level of aftermarket performance in Swedish IPO:s is Yes 1%
higher with cornerstone investors

VI (a) Aftermarket performance on the Swedish Large Cap is No n.a.
higher with cornerstone investors

VI (b) Aftermarket performance on the Swedish Mid Cap is Yes 1%
higher with cornerstone investors

VIII (c) Aftermarket performance on the Swedish Small Cap is Yes 5%
higher with cornerstone investors

Hypothesis Effect of cornerstone investors on aftermarket Support a
performance

X Underpricing in Swedish IPOs has a negative No n.a.
relationship with percent of company sold

X (a) Underpricing in IPOs on the Swedish Large Cap has No n.a.
a negative relationship with percent of company sold

X (b) Underpricing in IPOs on the Swedish Mid Cap has a No n.a.
negative relationship with percent of company sold

X(c) Underpricing in IPOs on the Swedish Small Cap has No n.a.

a negative relationship with percent of company sold

8.1 Implications

As mentioned in the research contribution chapter, this thesis aimed to research whether
underpricing still exist in Sweden and whether investing in Swedish IPOs could be a
successful investment strategy, both given that you get allocation on FDOT and FDOT+1.
Furthermore, our ambition was to see whether market cap, percent of company sold and most

importantly, cornerstone investors affect underpricing and aftermarket performance.

Based on the findings in this thesis, we find strong evidence that underpricing still occur on
the Swedish IPO market. We also find that investors not only can get abnormal market
returns if investing on FDOT but also on three to six months given that investment is made at
FDOT+1. Finally, we find evidence supporting that cornerstone investor-backed IPOs are

more underpriced and perform better in the aftermarket given that you get allocation on

FDOT.



Thus, based on our findings, our recommendation for investors is to pursue an IPO
investment strategy backed by cornerstone investors as long as you can get allocation equal to

or below the FDOT+1 price and hold three to six months.

8.2 Suggestions for further research
Since the cornerstone investor phenomena are quite unexplored when it comes to studies
based on the European markets, there are several interesting areas that can be further

examined once the data set has increased in size.

An interesting approach would be to study the post-IPO performance on a longer time period,
which would make it comparable to previous studies that have used a longer time period. By
doing this, potential conclusions can be drawn regarding the aftermarket performance on a
longer time horizon, since cornerstone backed issues should signal that the firms are of high
quality, which has been proved on other geographical markets. This could contradict previous
studies that have concluded that IPOs underperform their corresponding benchmark on a
longer time horizon of two to five years. By doing this, future research would also be able to

consider the potential effects of expiring lock-up agreements.

An additional approach could be to study how the valuation multiples are affected by
cornerstone investors, by investigating whether if the multiples statistically differs from their
peers when a cornerstone investor participates in an issue. McGuiness (2012, 2014) was one
of the first to research cornerstone investors, based on the Asian market, where he used
Tobin’s Q to measure the valuation. McGuiness concluded that cornerstone investor-backed
IPOs had higher multiples. Thus, it would be interesting to see if the same holds for the
European markets as well. Lastly, another relevant area of research would be to examine if
the earnings growth of cornerstone investor-backed firms outperforms non-cornerstone
backed firms since the cornerstone phenomena should signal that the firms are of high
quality. This could be done with inspiration from Tan and Ong (2013) who found that

cornerstone backed firms had more sustainable earnings growth.

Lastly, based on the theories displayed by Tony Elofsson at Carnegie Investment Bank
regarding market dynamics, it would be interesting to see whether if the increased

“underpricing” is the effect of limited ability to shortsell the issuance.
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10. Appendix

10.1 List of tables

Table 10: Data sample

The table below present the 57 IPOs used in this thesis. For each IPO, we present listing date, market cap at offer, transaction size,
percent of company sold and whether cornerstone investors have been present or not.

Listing Date Market Cap Transaction Size Cornerstone Percent of
Issuer Name (INTL) EURm EURm Investor company sold
MIPS AB 23-Mar-17 122,1 68,8 No 49%
Oncopeptides AB 22-Feb-17 188,8 68,7 Yes 36%
Edgeware AB 09-Dec-16 44,9 43,7 Yes 61%
Volati AB 30-Nov-16 473,7 122,9 Yes 26%
Serneke Group AB 24-Nov-16 2474 65,3 Yes 26%
Alligator Bioscience AB 23-Nov-16 230,0 48,0 Yes 20%
THQ Nordic AB 22-Nov-16 148,6 44,2 Yes 30%
Ahlsell AB 28-Oct-16 2010,0 755,5 No 36%
Internationella Engelska Skola 29-Sep-16 217,7 62,6 Yes 25%
AcadeMedia AB 15-Jun-16 406,1 117,9 Yes 25%
TF Bank AB 14-Jun-16 173,4 50,8 Yes 30%
Nordic Waterproofing Holding A 10-Jun-16 184,1 115,2 Yes 60%
Paradox Interactive AB 31-May-16 380,5 58,0 No 15%
Wilson Therapeutics AB 12-May-16 135,0 48,2 No 34%
Resurs Holding AB 29-Apr-16 1180,0 408,2 Yes 32%
Humana AB 22-Mar-16 3454 91,5 Yes 27%
LeoVegas AB 17-Mar-16 342,0 107,0 Yes 29%
GARO AB 16-Mar-16 78,2 36,0 Yes 46%
Catena Media 11-Feb-16 156,7 104,9 Yes 67%
Camurus AB 03-Dec-15 2284 66,9 Yes 30%
Scandic Hotels Group AB 02-Dec-15 738,5 326,1 Yes 44%
Attendo AB 30-Nov-15 857,4 514,4 Yes 60%
Dometic Group AB 25-Nov-15 1570,0 589.,3 Yes 37%
Bravida Holding AB 16-Oct-15 862,3 3422 No 40%
CLX Communications AB 08-Oct-15 207,8 90,1 Yes 44%
Capio AB 30-Jun-15 731,4 271,1 Yes 38%
Pandox AB 18-Jun-15 861,5 661,1 Yes 80%
Nobina AB 18-Jun-15 318,9 219,9 No 71%
Nordax Group AB 17-Jun-15 536,3 275,7 Yes 52%
Alimak Group AB 17-Jun-15 442,6 230,1 Yes 53%
Coor Service Management Holdin 16-Jun-15 394,1 2434 No 63%
Collector AB 10-Jun-15 546,8 110,7 Yes 19%
Tobii AB 24-Apr-15 235.9 56,4 Yes 23%
Troax Group AB 27-Mar-15 147,2 90,7 Yes 54%
Hoist Finance AB 25-Mar-15 484.5 307,4 Yes 63%
Evolution Gaming Group AB 20-Mar-15 312,8 158,8 Yes 50%
Dustin Group AB 13-Feb-15 405,3 212,8 Yes 52%
Eltel AB 06-Feb-15 446,1 312,7 Yes 67%
Thule Group AB 26-Nov-14 7554 197,2 No 26%
Lifco AB 21-Nov-14 924.,4 460,7 Yes 50%
Granges AB 10-Oct-14 3479 237.,8 No 69%
Inwido AB 26-Sep-14 484,4 288,1 No 65%

Scandi Standard AB 27-Jun-14 267,0 176,1 No 57%



Bactiguard Holding AB 19-Jun-14 122,9 52,7 No 43%

Com Hem Holding AB 17-Jun-14 1177,6 689,1 No 50%
Besqab AB 12-Jun-14 126,6 42,8 No 33%
D Carnegie & Co AB 09-Apr-14 337,2 77,2 No 65%
Recipharm AB 03-Apr-14 550,0 189,7 No 0%*
Hemfosa Fastigheter AB 21-Mar-14 690,7 411,5 No 59%
Bufab AB 21-Feb-14 198,1 144,7 No 63%
Platzer Fastigheter Holding AB 29-Nov-13 284,1 64,8 No 23%
Transmode AB 27-May-11 159,2 58,3 No 35%
Bulten AB 20-May-11 112,9 64,8 No 57%
Karolinska Development AB 15-Apr-11 220,7 67,7 No 0%*
MQ Holding AB 18-Jun-10 116,6 64,8 No 47%
Byggmax Group AB 02-Jun-10 303.,9 140,0 No 43%
Arise AB 24-Mar-10 159,7 60,6 No 0%

*For companies with 0% of company sold, it simply means that they have not sold any secondary shares but only issued new primary
shares.

Table 11: Descriptive statistics FDOT

The table below present the descriptive statistics for all our data samples with regards to average underpricing and BHAR, median,
maximum and minimum values, divided by whether cornerstone investors have been present or not

Average Underpricing With and without With Cornerstones Without Cornerstones
cornerstones

All observations 10.6% 14.6% 5.4%

Large Cap 11.7% 7.8% 15.7%

Mid Cap 10.5% 13.7% 5.5%

Small Cap 10.6% 23.9% 1.7%

Max 47.5% 47.5% 34.5%

Min -17.1% -4.9% -17.1%

Median 7.5% 14.3% 2.8%

BHAR 1 week FDOT With and without With Cornerstones Without Cornerstones
cornerstones

All observations 12.2% 16.1% 7.2%

Large Cap 11.0% 9.4% 12.6%

Mid Cap 12.5% 15.2% 8.5%

Small Cap 11.3% 25.3% 2.0%

Max 71.4% 46.2% 71.4%

Min -11.1% -7.9% -11.1%

Median 8.8% 15.8% 3.5%




BHAR 1 month FDOT

With and without

With Cornerstones

Without Cornerstones

cornerstones
All observations 11.4% 16.1% 5.4%
Large Cap 8.7% 6.8% 10.5%
Mid Cap 11.7% 15.0% 6.8%
Small Cap 11.0% 27.8% -0.2%
Max 59.4% 59.4% 59.1%
Min -26.5% 12.0% -26.5%
Median 9.4% 13.5% 1.6%

BHAR 3 month FDOT

With and without

With Cornerstones

Without Cornerstones

cornerstones
All observations 16.2% 23.3% 7.0%
Large Cap 4.7% 4.2% 5.1%
Mid Cap 16.9% 20.1% 12.0%
Small Cap 17.8% 54.2% -6.5%
Max 84.7% 84.7% 63.9%
Min -27.2% 84.7% -27.2%
Median 14.0% 19.6% 4.7%
BHAR 6 month FDOT With and without With Cornerstones Without Cornerstones

cornerstones
All observations 24.4% 37.1% 8.2%
Large Cap 7.2% 6.5% 7.9%
Mid Cap 25.4% 32.6% 14.5%
Small Cap 27.0% 82.0% -9.7%
Max 181.6% 181.6% 43.7%
Min -59.7% -18.2% -59.7%
Median 13.0% 15.6% 10.6%




Table 12: Descriptive statistics FDOT+1

The table below present the descriptive statistics for all our data samples with regards to average BHAR given that allocation is
given at closing price on the first day of trading (FDOT+1), median, maximum and minimum values, divided by whether
cornerstone investors have been present or not

BHAR 1 week FDOT +1

With and without

With Cornerstones

Without Cornerstones

cornerstones
All observations 1.4% 1.3% 1.5%
Large Cap -0.4% 1.3% -2.2%
Mid Cap 1.7% 1.4% 2.2%
Small Cap 0.7% 0.7% 0.7%
Max 27.5% 21.7% 27.5%
Min -12.9% -12.9% -5.0%
Median 0.6% 1.3% 0.3%

BHAR 1 month FDOT +1

With and without

With Cornerstones

Without Cornerstones

cornerstones

All observations 0.5% 1.2% -0.5%
Large Cap -2.6% -0.8% -4.3%
Mid Cap 1.0% 1.2% 0.6%

Small Cap -0.5% 2.3% -2.4%
Max 21.6% 21.6% 18.9%
Min -21.0% 21% -11.4%
Median -1.0% 0.3% -2.7%

BHAR 3 month FDOT +1

With and without

With Cornerstones

Without Cornerstones

cornerstones
All observations 4.4% 7.1% 0.8%
Large Cap -6.6% -3.4% -9.9%
Mid Cap 5.4% 5.5% 5.3%
Small Cap 4.3% 23.3% -8.4%
Max 43.3% 43.3% 29.7%
Min -24.2% -24.2% -15.2%
Median 2.1% 4.8% 0.7%
BHAR 6 month FDOT +1 With and without With Cornerstones Without Cornerstones

cornerstones
All observations 11.0% 18.2% 1.9%
Large Cap -4.7% -1.3% -8.1%
Mid Cap 12.9% 15.9% 8.2%
Small Cap 9.4% 42.7% -12.7%
Max 152.1% 152.1% 40.5%
Min -50.4% -31.2% -50.4%
Median 2.0% 4.8% -0.1%




Table 13: Cornerstone backed IPOs — Overview

The table below present an overview of the cornerstone backed IPOs in this thesis. For each transaction, we present the following:
cornerstone investors, percent of the transaction they covered and involved investment banks, ranging from Global Coordinators to

Co-lead managers.

% of Global Co-lead
Stock Investors offering Coordinators Bookrunner/s manager/s
Oncopeptides Carnegie Asset Management, 26% Carnegie, ABGSC,
Gladiator, SEB-stiftelsen DNB,
Edgeware Catella, Grenspecialisten, LMK 46% Carnegie Handelsbanken
Forward, Swedbank Robur,
Ostvast Capital
Volati AP4, Didner & Gerge, 58% Carnegie, Nordea,
Handelsbanken, Peter Lindell
Serneke Carnegie Fonder, Cliens, 40% Carnegie
Solder, Stena Sphere
Alligator Catella, Investment AB 31% Carnegie DNB Redeye
Oresund, Norron
THQ Nordic Didner & Gerge, Swedbank 30% Pareto Securities
Robur, Handelsbanken, RAM
ONE, Novobis, Lancelot AM
Internationella Investment AB Oresund, 45% ABGSC,
Engleska skolan  Norron, Swedbank Robur Handelsbanken
AcadeMedia AP2, Lannebo, Mellby Gard, 53% Carnegie SEB, Nordea DNB
Odin Fonder, Swedbank Robur
TF Bank Erik Selin, Lazard, Swedbank 39% Carnegie ABGSC
Robur
Nordic AMF, Carnegie Fonder, 23% Carnegie, ABGSC
Waterproofing Swedbank Robur
Resurs Holding AP2, Catella, Handelsbanken, 33% Carnegie, Morgan SEB
Swedbank Robur Stanley, Goldman
Sachs
Humana Bodenholm Capital, 51% Carngie, SEB, ABGSC, DNB
Handelsbanken, Incentive,
Odin Fonder, Swedbank
Robur, Zeres
LeoVegas Alcur, AMF, Carnegie Asset 39% Carnegie, SEB,
Management, Catella,
Handelsbanken, Keel Capital,
Swedbank Robur
Garo Svolder, Viitterleden 30% Carnegie
Catena Media AMF, Erik Selin, Investment 46% Carnegie
AB Oresund, Knutsson
Holdings, Niclas Eriksson,
RAM ONE, Swedbank Robur
Camurus AP4, AXIS-Founders, Catella, 33% Carnegie, SEB
E.P., Gladiator
Scandic Provobis 10% SEB, Morgan ABGSC,
Stanley Deutsche Bank
Attendo Carve, Didner & Gerge, ELO, 61% Carnegie, SEB Nordea Danske Bank
Nordstjernan, Swedbank Robur
Dometic AMF, Handelsbanken, Nordea 26% SEB, Jefferies, Carnegie, UBS Handelsbanken
Morgan Stanley
CLX Alecta, AP1, AP4, AXIS 74% Carnegie,
founders, RAM ONE, Handelsbanken
Swedbank Robur
Capio AP4, Handelsbanken, R12, 54% SEB, J.P. Morgan Carnegie,
Swedbank Robur Deutsche Bank
Pandox AMEF, Swedbank Robur 35% ABGSC Handelsbanken, Carnegie, SEB,
Morgan Stanley DNB
Nordax Swedbank Robur 17% Carnegie, Morgan Citi ABGSC
Stanley
Alimak Lannebo, Pete Prahl, 29% SEB, Citi Carnegie
Swedbank Robur
Collector AP2, Swedbank Robur 28% SEB,
Tobii AP6, Investor, RAM ONE 29% Carnegie ABGSC
Troax Latour, Svolder 65% Carnegie Handelsbanken
Hoist finance Carve, Lancelot, Zenit 29% Carnegie, Morgan Citi

Stanley



Evolution Swedbank Robur, Staffan 34% Carnegie SEB

gaming Persson, Peter Lindell, Erik
Selin, Niclas Eriksson
Dustin AP4, Axel Johnson, Swedbank 39% Carnegie, Nordea SEB, ABGSC
Robur
Eltel AP4, Lannebo, Swedbank 43% SEB, BNP Paribas,
Robur Morgan Stanley
Lifco AP4, Didner & Gerge 15% SEB Carnegie,

ABGSC

Table 14: Subsample regressions FDOT

The table below presents the regression results for each of the subsamples. Due to insufficient degrees of freedom, it was not
possible to conduct a regression on the large cap subsample.

FDOT - Mid Cap

Groups w M M 74

Cornerstone (MC) 0.0676 0.0804 0.0784 0.1734
p-stat 0.2266 0.1772 0.2697 0.2219
Company % -0.1256 0.0651 0.1402 0.1477
p-stat 0.3567 0.2562 0.4181 0.6676
Market Cap Log 0.0256 0.0651 0.0120 0.1206
p-stat 0.6328 0.2562 0.8594 0.3773
R-squared 0.0587 0.0786 0.0519 0.0689
Adjusted R-squared -0.0136 0.0077 -0.0209 -0.0027

FDOT - Small cap

Groups w M M oM
Cornerstone (SC) 0.2841 0.3375 0.6746 1.0185
p-stat 0.0206** 0.0405** 0.0033*** 0.0120**
Company % -0.6929 -0.9721 -1.1798 -2.008
p-stat 0.2153 0.2211 0.1855 0.2490
Market Cap Log 0.0893 0.0667 0.0759 0.0767
p-stat 0.5874 0.7738 0.7679 0.8807
R-squared 0.6697 0.5997 0.8068 0.7108

Adjusted R-squared 0.5046 0.3995 0.7102 0.5663




Table 15: Subsample regressions FDOT+1

The table below presents the regression results for each of the subsamples given that allocation is given at closing price on the first
day (FDOT+1). Due to insufficient degrees of freedom, it was not possible to conduct a regression on the large cap subsample.

FDOT +1 — All companies

Groups w m m oM

Cornerstone (alla) -0.0011 0.0172 0.0608 0.1612
p-stat 0.7329 0.5121 0.1118 0.0915
Company % -0.0122 0.0567 0.2200 0.2743
p-stat 0.8092 0.4218 0.0338** 0.2813
Market Cap Log -0.0010 0.0108 -0.0236 0.0028
p-stat 0.9302 0.5222 0.3331 0.9630
R-squared 0.0013 0.0279 0.1377 0.0735
Adjusted R-squared -0.0551 -0.0271 0.0889 0.0211

FDOT+1 — Mid Cap

Groups w IM 3M oM

Cornerstone -0.0072 0.0036 -0.0012 0.0696
p-stat 0.7694 0.9118 0.9779 0.5535
Company % -0.0041 0.0550 0.2484 0.2622
p-stat 0.9455 0.4964 0.0240%* 0.3628
Market Cap Log -0.0011 0.0380 -0.0141 0.0914
p-stat 0.9610 0.2368 0.7362 0.4219
R-squared 0.0025 0.0587 0.1246 0.0572

Adjusted R-squared -0.0741 -0.0136 0.0573 -0.0152




FDOT+1 — Small Cap

Groups

Cornerstone

p-stat

Company %

p-stat

Market Cap Log

p-stat

R-squared

Adjusted R-squared

0.0086

0.7825

-0.1335

0.4460

0.0101

0.8484

0.1762

-0.2356

M

0.0539

0.3840

-0.3486

0.3113

-0.0237

0.8169

0.2671

-0.0992

M

0.3290

0.0003 ***

-0.4338

0.1300

-0.0221

0.7835

09118

0.8678

oM

0.5939

0.0124%**

-0.8965

0.3702

0.0149

0.9603

0.7018

0.5527

10.2 Figures

Figure 1: Jacque Berra test for normal distribution

The table below presents the Jacque Berra test results for all samples. Due to insufficient degrees of freedom, a test for normal
distribution was possible to conduct on the large cap sample.
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Series: Residusals
Sample 1 42
Observations 42

Mean -2.22e-17

Median -0.002578
Maximum  0.218798
Minimum -0.200543
Std. Dev. 0.124440
Skewness  0.722327
Kurtosis 3.013218

Jarque-Bera 2.729562
Probability 0.154157

Series: Residusls
Sample 1 10
Observations 10

Mean -2.20e-17

Medisn -0.011001
Maximum  0.183052
Minimum  -0.192133
Std. Dev. 0.109854
Skewness -0.108832
Kurtosis 2157765

0
Q20 015 010 005 000 005 010 015 020
Jargue-Bera 0.214589
Probability 0.854453




Figure 2: Whites test for heteroscedasticity

The table below presents the whites test results for the samples. Due to insufficient degrees of freedom, a Whites test was possible
to conduct on the large cap sample.

Heteroskedasticity Test: White
F-statistic 1.620285 Prob. F(3,53) 0.1956
Obs*R-squared 4788535 Prob. Chi-Square(3) 0.1880
Scaled explained SS 3.681574 Prob. Chi-Square(3) 0.2980
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 06/07/17 Time: 11:32
Sample: 157
Included observations: 57
Variable Coefficient Std. Error t-Statistic Prob.
C 0.015330 0.011619 1.319403 0.1927
CORNERSTONE"2 0.009645 0.005579 1.728938 0.0896
CAPITAL__ "2 -0.023354 0.018189 -1.283958 0.2047
MARKET_CAP_LOG"2 -1.92E-06 0.000307 -0.006238 0.9950
R-squared 0.084009 Mean dependentvar 0.015748
Adjusted R-squared 0.032161 S.D. dependentvar 0.021188
S.E. of regression 0.020845 Akaike info criterion -4 835823
Sum squared resid 0.023029 Schwarz criterion -4 692451
Log likelihood 141.8210 Hannan-Quinn criter. -4780104
F-statistic 1.620285 Durbin-Watson stat 2181272
Prob(F-statistic) 0.195632
Heteroskedasticity Test: White
F-statistic 1.466442 Prob. F(3,39) 0.2386
Obs*R-squared 4358847 Prob. Chi-Square(3) 0.2252
Scaled explained SS 3.609311 Prob. Chi-Square(3) 0.3069
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 06/07/17 Time: 11:17
Sample: 143
Included observations: 43
Variable Coefficient Std. Error t-Statistic Prob.
C -0.007435 0.019021 -0.390852 0.6980
CORNERSTONE"2 0.008632 0.006690 1.290335 0.2045
CAPITAL__ "2 -0.023881 0.019935 -1.197939 0.2382
MARKET_CAP_LOG"2 0.000645 0.000542 1.189955 0.2413
R-squared 0.101369 Mean dependentvar 0.015125
Adjusted R-squared 0.032243 S.D. dependentvar 0.021715
S.E. of regression 0.021362 Akaike info criterion -4.766012
Sum squared resid 0.017797 Schwarz criterion -4.602180
Log likelihood 106.4693 Hannan-Quinn criter. -4.705596
F-statistic 1.466442 Durbin-Watson stat 2162635
Prob(F-statistic) 0.238587




Heteroskedasticity Test: White

F-statistic 0.273359 Prob. F(3,6) 0.8428
Obs*R-squared 1.202446 Prob. Chi-Square(3) 0.7524
Scaled explained SS 0.250587 Prob. Chi-Square(3) 0.9690
Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 06/07M17 Time: 11:22
Sample: 110

Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.
C 0.056902 0.052971 1.074221 0.3240
CORNERSTONE"2 -0.004605 0.009817  -0.469068 0.6556
CAPITAL__"2 -0.030496 0.061775  -0.493663 0.6391
MARKET_CAP_LOG"2 -0.001694 0.001932 -0.876799 0.4143
R-squared 0.120245 Mean dependentvar 0.010861
Adjusted R-squared -0.319633 S.D. dependentvar 0.012319
S.E. ofregression 0.014151 Akaike info criterion -5.388867
Sum squared resid 0.001202 Schwarz criterion -5.267833
Log likelihood 30.94433 Hannan-Quinn criter. -5.521641
F-statistic 0.273359 Durbin-Watson stat 1.962964
Prob(F-statistic) 0.842770

Figure 3: VIF test for multicollinearity FDOT — All companies

B Equation: FDO orkfile DATA D INTROPRIS OCH B Equatio A orkfile DATA D INTROP B Equatio ANANAD Workfile DATA D
View | Proc| Object ||| Print | Name | Freeze ||| Estimate | Forecast | Stats | Resids |§ View | Proc| Object || Print | Name | Freeze || Estimate | Forecast | Stats | Resids [ view | Proc| Object || Print | Name | Freeze || Estimate | Forecast | Stats | Resids
Variance Inflation Factors Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:08 Date: 06/08/17 Time: 08:09 Date: 06/08/17 Time: 08:10
Sample: 157 Sample: 157 Sample: 157
Included observations: 57 Included observations: 57 Included observations: 57
Coefficient  Uncentered ~ Centered Coefficient Uncentered  Centered Coefficient Uncentered ~ Centered
Variable Variance VIF VIF Variable Variance VIF VIF Variable Variance VIF VIF
c 0.018293 61.56566 NA o3 0.029900 61.56566 NA C 0.037706 61.56566 NA
CORNERSTONE 0001211 2287729  1.003390 CORNERSTONE 0001979 2287729  1.003390 CORNERSTONE 0002496 2287729  1.003390
CAPITAL__ 0008725 6201847  1.001109 CAPITAL__ 0014261 6201847  1.001109 CAPITAL__ 0017985 6201847  1.001109
MARKET_CAP_LOG ~ 0.000500  57.06261  1.003903 MARKET_CAP_LOG ~ 0.000817  57.06261  1.003903 MARKET_CAP_LOG ~ 0.001031  57.06261  1.003903

| Equatio R ANANDER 0 e DATA D B Equation: SEXMANANDER Workfile: EVIEWSDATA V.13 MEDIN... - B X
View | Proc| Object || Print | Name | Freeze | | Estimate | Forecast | Stats | Resids View | Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | Stats | Resids
Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:11 Date: 06/08/17 Time: 08:11
Sample: 157 Sample: 157
Included observations: 57 Included observations: 57
Coefficient Uncentered  Centered Coefficient Uncentered Centered
Variable Variance VIF VIF Variable Variance VIF VIF
c 0.063471 61.56566 NA C 0.220360 61.56566 NA
CORNERSTONE 0.004201 2287729 1.003390 CORNERSTONE 0.014586  2.287729 1.003390
CAPITAL__ 0.030274  6.201847 1.001109 CAPITAL__ 0.105106 6.201847 1.001109
MARKET_CAP_LOG 0.001735 57.06261 1.003903 MARKET_CAP_LOG 0.006023  57.06261 1.003903




Variance Inflation Factors
Date: 06/08/17 Time: 08:12
Sample: 143

Included observations: 43

Figure 4: VIF test for multicollinearity FDOT — Mid Cap

Variance Inflation Factors

Date: 06/08/17 Time: 08:13
Sample: 143
Included observations: 43

Variance Inflation Factors

Sample: 143

Date: 06/08/17 Time: 08:

13

Included observations: 43

Coefficient Uncentered

Centered

Coefficient Uncentered Centered Coefficient Uncentered Centered
Variable Variance VIF VIF Variable Variance VIF VIF Variable Variance VIF VIF
c 0050612 1305013 NA c 0094493 1305013 NA ¢ 0.106622 1305013 A
CORNERSTONE 0001626 2534553  1.002033 CORNERSTONE ~ 0.003035 2534553  1.002033 CORNERSTONE 0003425 2534553 1.002033
CAPITAL__ 0009714 5398752 1053046 CAPITAL__ 0018136 5398752  1.053046 adlaes 0020464 5398752 1.093048
MARKET_CAP_LOG ~ 0001519 1365326 1053631 || MARKET_CAP_LOG 0002836 1365326  1.053631 MARKETCAP_LOG _ 0.003200 1365326  1.053631
Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:13 Date: 06/08/17 Time: 08:14
Sample: 143 Sample: 143
Included observations: 43 Included observations: 43
Coefficient Uncentered ~ Centered Coefficient Uncentered  Centered
Variable Variance VIF VIF Variable Variance VIF VIF
c 0.094493  130.5013 NA c 0152912  130.5013 NA
CORNERSTONE 0.003035 2534553  1.002033 CORNERSTONE 0.004912 2534553  1.002033
CAPITAL__ 0.018136  5.398752  1.053046 CAPITAL__ 0.029348 5398752  1.053046
MARKET_CAP_LOG ~ 0.002836  136.5326  1.053631 MARKET_CAP_LOG 0004590 1365326  1.053631
Figure 5: VIF test for multicollinearity FDOT — Small Cap
Variance Inflation Factors Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:15 Date: 06/08/17 Time: 08:16 Date: 06/08/17 Time: 08:27
Sample: 110 Sample: 110 Sample: 110
Included observations: 10 Included observations: 10 Included observations: 10
Coefficient Uncentered  Centered Coefficient Uncentered  Centered Coefficient Uncentered  Centered
Variable Variance VIF VIF Variable Variance VIF VIF Variable Variance VIF VIF
C 0847548 468.2086 NA c 0794336  468.2086 NA c 1.609647  468.2086 NA
CORNERSTONE 0.008849  1.955443  1.173266 CORNERSTONE 0.008294  1.955443  1.173266 CORNERSTONE 0.016806  1.955443  1.173266
CAPITAL__ 0.267008 3173734  1.505421 CAPITAL__ 0250244 3173734 1505421 CAPITAL__ 0507096 3173734 1505421
MARKET_CAP_LOG ~ 0.025920  318.0759  1.697240 MARKET_CAP_LOG  0.024293  318.0759  1.697240 MARKET_CAP_LOG 0049228  318.0759  1.697240
Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:28 Date: 06/08/17 Time: 08:28
Sample: 110 Sample: 110
Included observations: 10 Included observations: 10
Coefficient Uncentered Centered Coefficient Uncentered Centered
Variable Variance VIF VIF Variable Variance VIF VIF
c 1976313 468.2086 NA c 7.857143  468.2086 NA
CORNERSTONE 0020635 1955443 1.173266 CORNERSTONE 0082037  1.955443  1.173266
CAPITAL__ 0622608 3173734  1.505421 CAPITAL__ 2475277 3173734 1505421
MARKET_CAP_LOG ~ 0.060441  318.0759  1.697240 MARKET_CAP_LOG 0240294  318.0759 1697240




Figure 6: VIF test for multicollinearity FDOT+1 — All companies

Variance Inflation Factors Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:26 Date: 06/08/17 Time: 08:37 Date: 06/08/17 Time: 08:37
Sample: 157 Sample: 157 Sample: 157
Included observations: 57 Included observations: 57 Included observations: 57
Coefficient Uncentered  Centered Coefficient Uncentered  Centered Coefficient Uncentered  Centered
Variable Variance VIF VIF Variable Variance VIF VIF Variable Variance VIF VIF
c 0.019794 66.54034 NA C 0.005794 66.54034 NA Cc 0.011149 66.54034 NA
CORNERSTONE 0001210 2282946  1.001292 CORNERSTONE 0000354 2282946  1.001292 CORNERSTONE 0000681 2282046  1.001292
CAPITAL__ 0.008732 6.199582 1.000744 CAPITAL__ 0.002556 6.199582 1.000744 CAPITAL__ 0.004919 6.199582 1.000744
MARKET_CAP_LOG 0.000501 60.33347 1.001361 MARKET_CAP_LOG 0.000147 60.33347 1.001361 MARKET_CAP_LOG 0.000282 60.33347 1.001361
Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:38 Date: 06/08/17 Time: 08:38
Sample: 157 Sample: 157
Included observations: 57 Included observations: 57
Coefficient Uncentered  Centered Coefficient Uncentered  Centered
Variable Variance VIF VIF Variable Variance VIF IF
C 0.143947 66.54034 NA
C 0.023128 66.54034 NA
CORNERSTONE 0.001413 2282946 1.001292 CORNERSTONE 0.008797 2282946 1.001292
CAPITAL 0010203 6199582  1.000744 CAPITAL__ 0063503  £.199582  1.000744
MARKET_CAP_LOG 0.000585 60.33347 1.001361 MARKET_CAP_LOG 0.003643 60.33347 1.001361
Figure 7: VIF test for multicollinearity FDOT+1 — Mid cap
Variance Inflation Factors Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:43 Date: 06/08/17 Time: 08:43 Date: 06/08/17 Time: 08:44
Sample: 143 Sample: 143 Sample: 143
Included observations: 43 Included observations: 43 Included observations: 43
Coefficient Uncentered  Centered Coefficient Uncentered  Centered Coefficient  Uncentered ~ Centered
Variable Variance VIF VIF Variable Variance VIF VIF Variable Variance VIF VIF
C 0.050612 130.5013 NA C 0.019011 1305013 NA C 0.033478 1305013 NA
CORNERSTONE 0.001626 2534553 1.002033 CORNERSTONE 0.000611 2534553 1.002033 CORNERSTONE 0.001075 2534553 1.002033
CAPITAL__ 0.009714 5.398752 1.053046 CAPITAL__ 0.003649 5.398752 1.053046 CAPITAL__ 0.006425 5.398752 1.053046
MARKET_CAP_LOG ~ 0.001519 1365326  1.053631 MARKET_CAP_LOG ~ 0.000571 1365326  1.053631| MARKET_CAP_LOG ~ 0.001005 1365326  1.053631
Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:44 Date: 06/08/17 Time: 08:44
Sample: 143 Sample: 143
Included observations: 43 Included observations: 43
) Coefficient  Uncentered  Centered Coefficient Uncentered ~ Centered
Variable Variance VIF VIF Variable Variance VIF VIF
C 0.058293 130.5013 NA
C 0.422693 130.5013 NA
CORNERSTONE 0001872 2534553 1.002033 CORNERSTONE 0013577 2534553 1002033
CAPITAL__ 0.011188 5.398752 1.053046 CAPITAL 0081127 539875 1053046
MARKET_CAP_LOG 0.001750 136.5326 1.053631 — . i 2 .
MARKET_CAP_LOG 0.012687 136.5326 1.053631




Figure 8:

VIF test for multicollinearity FDOT+1 — Small cap

Variance Inflation Factors Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:53 Date: 06/08/17 Time: 08:54 Date: 06/08/17 Time: 08:54
Sample: 110 Sample: 110 Sample: 110
Included observations: 10 Included observations: 10 Included observations: 10
Coefficient Uncentered  Centered Coefficient Uncentered  Centered Coefficient Uncentered Centered
Variable Variance VIF VIF Variable Variance VIF VIF Variable Variance VIF VIF
Cc 0.847548 468.2086 NA c 0.085190 468.2086 NA C 0.315790 468.2086 NA
CORNERSTONE 0.008849 1.955443 1.173266 CORNERSTONE 0.000889 1.955443 1.173266 CORNERSTONE 0.003297 1.955443 1.173266
CAPITAL__ 0267008 3173734 1505421 CAPITAL__ 0026838 3173734 1505421 CAPITAL__ 0099485 3173734 1505421
MARKET_CAP_LOG  0.025920  318.0759  1.697240 MARKET_CAP_LOG 0002605 318.0750 1607240 || MARKET_CAP_LOG  0.009658  318.0759  1.697240
Variance Inflation Factors Variance Inflation Factors
Date: 06/08/17 Time: 08:54 Date: 06/08/17 Time: 08:55
Sample: 110 Sample: 110
Included observations: 10 Included observations: 10
Coefficient Uncentered  Centered Coeficient Uncentered  Centered
: : Variable Variance VIF VIF
Variable Variance VIF VIF
o] 2719867  468.2086 NA
¢ 0194205 468.2086 NA CORNERSTONE 0028398 1955443 1173266
CORNERSTONE 0.002029 1.955443 1.173266 CAPITAL__ 0.856854 3173734 1505421
CAPITAL__ 0061210 3173734 1.505421 MARKET_CAP_LOG ~ 0.083181  318.0759  1.697240
MARKET_CAP_LOG 0.005942 318.0759 1.697240

Figure 9: Breusch-Godfrey Serial Correlation LM Test for autocorrelation FDOT — All

companies

B Equation: FDOT W =] ) D OCH O =) OPRIS O
Breusch-Godrey Serial Corrlation LI Test Breusch-Godirey Serial Correlation L Test Breusch-Godfrey Serial Gorrelation LM Test
F-statistic 0.158376  Prob. F(2,51) 0.8539 F-statistic 0.141842  Prob. F(2,51) 0.8681 F-statistic 0.640305 Prob. F(2,51) 05313
Obs*R-squared 0351832 Prob. Chi-Square(2) 08387 Obs*R-squared 0315304 Prob. Chi-Square(2) 08541 Obs*R-squared 1396211 Prob. Chi-Square(2) 04975
Test Equation TestEquation TestEquation
Dependent Variable: RESID Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares. Method Least Squares Wethod: Least Squares
Date: 06/08/17 Time: 07:47 Date: 06108/17 Time: 07:48 Date: 06/08/17 Time: 07:49
Sample: Sample: 157 mple: 157
Included obsenvtions: 57 Included obsenvtions: 57 Included obsenvations: 57
Presample missing value lagged residuals setto zero. Presample missing value lagged residuals setfo zero Presample missing value lagged residuals seto zero.
Variable Coeficient  Std.Error  tStatistic Prob. Variable Coefficient ~ Std Error  t:Stafistic  Prob. Variable Coefficient  Std Error  t-Statistic  Prob.
c 0000883 0139618 006935 09450 c 022430 0183318 -0.122405  0.9031 c 0054088 0202657 0256896 07906
CORNERSTONE ~ 0000278 0035453 -0.007874  0.9937 CORNERSTONE 0002406 0045550 0052827  0.9581 CORNERSTONE 0006932 0050685 0136758 08918
CAPITAL__ 0006634  0.095702  0.069324  0.9450 g 0010919 0123132 0088679  0.9297 CAPITAL__ 0.019051 0136075  0.140006  0.8892
WARKET_CAP_LOG 0001197 0022074 0052124 0.9585 MARKET_CAP_LOG 0002867 0020970 0095667 09242 MARKET_CAP_LOG ~ 0007398 0033237 0222509 08247
RESIDC1) 0079950 0142682 0560399 05777 RESID(1) 0051335 0141567 0362618 07184 RESID(-1] 0033192 0140208 0236737 08138
RESID(2) 0014710 0142035 0102915 09184 RESID(2) 0080734 0147903 0410635 06831 RESID(2) 0161495 0145578 1109353 02725
Resquared 0005172 Mean dependentvar  -141E-17 Resquared 0008632 Mean dependentvar  175E-17 Resquared 0024495 Mean dependentvar  1.36E-17
AdustedRsquared 0091262 S.D. dependentvar 0126607 AdustedR-squared  -0.091965 S.D. dependentvar 04181852 AdustedRsquared  -0.071143 . dependentvar
SE ofregression 0132256 Akaike infocrterion  -1.108830 SE ofregression 0189141 Akaikeinfociterion 0616863 SE ofregression 0188123 Akaike nfo crterion
Sumsquaredresid 0892095 Schwarz crterion 0893772 Sumsquaredresia 1459049 Schwarz crterion -0.401805 Sumsquaredresid 1804895 Schwarz citerion
Log ikelinood 3760166 Hannan-Quinn arter.  -1.025251 Log ikelinood 2358060 Hamnan-Quinncrer.  -0.533284 Log kelinood 1751815 Hannan-Guinn crter,
statistc 0063350 - Durbin-Watson stat 1.970538 ~statisic 0056737 DuminWatsonstat 1973345 F-staistc 0256122 Durbin-Watsan stat 1043553
Prob(F-statistc) 0997147 Prob(F-statstc) 0997807 Prob(F-statstc) 0934777
B Equatio DER Wo D B Equatio DER Wo D P 0 g
Breusch-Godfrey Serial Correlation LM Test Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.479990  Prob. F(2.51) 06216 F-statistic 0.767134  Prob. F(251) 0.4696
Obs*R-squared 1.053097 Prob. Chi-Square(2) 05906 0Obs*R-squared 1.664690 Prob. Chi-Square(2) 0.4350
Test Equation: Test Equation:
Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares
Date: 06/08/17 Time: 07:49 Date: 06/08/17 Time: 07:50
Sample: 157 Sample: 157
Included observations: 57 Included observations: 57
Presample missing value lagged residuals setto zero. Presample missing value lagged residuals setto zero.
Variale Coeffient  Std.Emor _ tStatisic _ Prob. Variatle Coefficent  Std.Eror _ tStatisic _ Prob.
Cc -0.038212 0261744 -0.145989 0.8845 c -0.033820 0473979 -0.071354 09434
CORNERSTONE 0010473 0.066547 0.157377 08756 CORNERSTONE 0.018108 0122432 0.147899 0.8830
CAPITAL__ 0.019925 0177656 0.112152 09111 CAPITAL__ 0.049865 0331563 0.150395 038810
MARKET_CAP_LOG 0.004129 0.042785  0.096514 09235 MARKET_CAP_LOG 0.000519 0.078003  0.006659 0.9947
RESID(-1) 0.105647 0.140548 0751681 04557 RESID(-1) 0.090167 0139457 0.646558 05208
RESID(-2) -0.103166 0146433 -0.704522 0.4843 RESID(-2) -0.156668 0142716 -1.097762 02775
R-squared 0.018475  Mean dependentvar 8.76E-17 R-squared 0.029205 Mean dependent var 3.99E-17
Adjusted R-squared -0.077753 S.D. dependentvar 0.235831 -0.065971 S.D. 0439418
SE.ofregression 0244827 Akalke info crterion 0122773 SE ofregression 0453681 Akalke info crterion 1356457
‘Sum squared resid 3.056960 Schwarz criterion 0.337831 Sum squared resid 1049716  Schwarz criterion 1571515
Log likelihood 2500963  Hannan-Quinn criter. 0206352 Log likelihood -32.65901 Hannan-Quinn criter. 1.440035
F-statistic 0191995 Durbin-Wason stat 1992514 F-statistic 0306854 Durbin-Watson stat 2001561
Prob(F-statistic) 0.964267 Prob(F-statistic) 0.906578




Figure 10: Breusch-Godfrey Serial Correlation LM Test for autocorrelation FDOT — Mid

Cap

& Equation: FDO o ROPR D-CAP ed B Equation: FORSTA orkfile: INTROPRIS MID-CAP ed 5 Equation: FORSTAMANAD S —— D-CAP od
View | Proc| Object || Print | Name | Freeze || Estimate | Forecast | stats | Resids. View| Proc| Object [ Print | Name | Freeze || Estimate [Forecast  stats | Resids View| Proc| Object || Print | Name | Freeze || Estimate | Forecast [ stats | Resids
Breusch-Godfrey Serial Correlation LM Test: Breusch-Godfrey Serial Correlation LM Test: Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0205968 Prob. F(2,37) 08148 F-statistic 0032042 Prob. F(2,37) 09685 F-statistic 0125784  Prob. F(2,37) 0.8822
Obs*R-squared 0.473466 Prob. Chi-Square(2) 0.7892 Obs*R-squared 0.074346  Prob. Chi-Square(2) 0.9635 Obs*R-squared 0.290389 Prob. Chi-Square(2) 0.8649
Test Equation: Test Equation: Test Equation:
Dependent Variable: RESID Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares Method: Least Squares
Date: 06/08/17 Time: 07:51 Date: 06/08/17 Time: 07:52 Date: 06/08/17 Time: 07:53
Sample: 143 Sample: 143 Sample: 143
Included observations: 43 Included observations: 43 Included observations:
Presample missing value lagged residuals setto zero. Presample missing value lagged residuals set o zero. Presample missing varue lagged residuals setto zero.
Variable Coefficient  Std.Error  t-Statistic  Prob. Variavle Coefficient  Std.Emor  t-Statistic  Prop. Variable Coefficient  Std.Eror  t-Statistic  Prob.
0002981 0231851  0.012858  0.9898 c 0000488 0319519 -0.001528 09988 c 0009267 0340860 -0.027187  0.9785
CORNERSTONE 0002980  0.041763  0.071346  0.9435 CORNERSTONE 0001146 0.058131 0019715 09844 CORNERSTONE 0002771 0060926  0.045487  0.9640
0009297 0101736 0091381 09277 CAPITAL 0007159 0141069 0050749 09598 0013425 0149011  0.090091  0.9287
MARKET CAP LOG -0.001470 0.040236 -0.036535 09711 MARKET_CAP_LOG -0.000534 0.055236 -0.009662 0.9923 MARKET CAP _LOG 0.000388 0.058877 0.006591 0.9948
RESID(-1) 0.075120 0.167284 0.449053 0.6560 RESID(-1) 0.027618 0.169624 0.162821 08715 D(-1) 0.026233 0.169641 0.154636 0.8779
RESID(-2) -0.082438 0169286 -0.486974  0.6291 RESID(2) 0033474 0171687 -0.194969  0.8465 RESID(-2) -0.081268  0.170228 -0.477406  0.6359
R-squared 0.011011 Mean dependent var -2.23E-17 R-squared 0.001729 Mean dependent var 9.68E-18 R-squared 0.006753 Mean dependentvar -6.91E-17
Adjusted R-squared -0.122636 S.D. dependentvar 0.124440 Adjusted R-squared -0.133173 S.D. dependentvar 0.170033 Adjusted R-squared -0.127469 S.D. dependentvar 0.180616
S.E. of regression 0131850  Akaike info criterion -1.085519 SE. of regression 0.181001  Akaike info criterion -0.451837 SEE. of regression 0.191783  Akaike info criterion -0.336119
Sum squared resid 0643222  Schwarz criterion -0.839770 Sum squared resid 1212175 Schwarz criterion -0.206088 Sum squared resid 1360883 Schwarz criterion -0.090370
Log likelihood 29.33865 Hannan-Quinn criter. -0.994894 Log likelihood 1571449 Hannan-Quinn criter. -0.361212 Log likelihood 13.22656 Hannan-Quinn criter. -0.245495
F-statistic 0.082387 Durbin-Watson stat 1.883353 F-statistic 0.012817 Durbin-Watson stat 1.952424 F-statistic 0.050314 Durbin-Watson stat 1.915889
Prob(F-statistic) 0.994583 Prob(F-statistic) 0.999941 Prob(F-statistic) 0.998317
View| Proc| Object || Print| Name | Freeze || Estimate | Forecast | stats | Resids View| Proc| Object || Print| Name | Freeze || Estimate | Forecast | stats | Resias
Breusch-Godfrey Serial Correlation LM Test Breusch-Godirey Serial Correlation LM Test
Fstatistic 0422669 Prob. F(2,37) 0.6584 Fstatistic 0.128000 Prob. F(2.37) 0.8802
bs"R-squared 0950476 Prob. Chi-Square(2) 05186 Obs"R-squared 0295470 Prob. Chi-Square(2) 0.8627
Test Equation: Test Equation.
Dependent Variable: RESID Dependent Variable: RESID
Frasampie mioamg valus lagged residuats set to zero Frasampie miseing valus lagged residuals setto zero
Variable Coeficient _ Std. Emor __ t-Statistic __ Prob. Variable Coefficient  Std. Error _ tStatistic  Prob.
c 0025488 0401509 0063465 09497 c 0040282 0801593  0.050253  0.9602
CORNERSTONE 0004970 0072620 0068426 09458 CORNERSTONE -0.009868 0144270  -0.068402  0.9458
CAPITAL 028875 0177675 0162515 08718 CAPITAL. 0056091 0389337 0151870  0.8801
MARKET_CAP_LOG 0001748 0069123 0025281  0.9800 MARKET_GAPLOG 0001995 0138320 001444 0.9888
RESID(- 132568 0166205 0797618  0.4302 D1y 019495 0185270 0117959 09067
RESID(-2) 0096199 0173372 -0.554869  0.5823 RESIDC2) 0086208 0176414 0488674  0.6280
R-squared 0022337 Mean dependentvar 3.29E17 R-squared 0.006871 Mean dependentvar 77E18
Adjusted R-squared -0.109780 S.D. dependentvar 0216299 Adjusted R-squared -01127335 S.D. dependentvar 0431191
SE. of regression 0227863  Akaike Info criterion 0.008642 E.of regression 457822  Akaike info criterion 1404114
um squared resid 1921095 Schwarz criterion 0254391 um squared resid 7755227 Schwarz crite 1549863
Log likelinood 5814191 Hannan-Quinn criter. 0099267 Log likeli 2418845 Hannan-Quinn criter. 1494738
Fstatis 0.169068 Durbin-Watson stat 1892567 F-statist 0051200 Durbin-Watson stat 2001127
Fron(t statistic) 0972416 Prob(F-statistic) 0.998245

Figure 11: Breusch-Godfrey Serial Correlation LM Test for autocorrelation FDOT — Small

Cap

View |Proc| Object || Print| Name | Freeze | | Estimate | Forecast | stats | Resids View| Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | Stats | Resids View| Proc| Object || Print | Name | Freeze || Estimate | Forecast | stats | Resids
Breusch-Godfrey Serial Correlation LM Test Breusch-Godfrey Serial Correlation LM Test Breusch-Godfrey Serial Correlation LM Test:
F-statistic 2208660 Prop. F(2.4) 02200 Fstatistic 1.450790 Prob. F(2.4) 03359 | Fstatistic 0099771 Prob. F(2.4) 09072
Obs*R-squared 5245634 Prob. Chi-Square(2) 00726 bs-R-squared 4204226 Prob. Chi-Square(2) 01222 || obs*R-squared 0475153 Prob. Chi-Square(2) 0.7885
Test Equation. Test Equation: Test Equation
Dependent Variable: RESID Dependent Variable: RESID Dependent Variable: RESID
Method: Least Methoo: Least Squares thod: L uares
Date: 06/08/17 Time: 07:55 Date: 06/08/17 Time: 07:56 Date: 06/08/17 Time: 07:57
Sample: 1 10 Sample: 110 Sampl
Included observat Included observatior Included observations: 10
Presampie miseing value tagged residuals setto zero Frasampie miseing value lagged residuals set to zero Presample missing value lagged residuals setto zero.
varianle Coeflicient St Error __tStatistic _Prob. Variable Coefficient  Std. Error __ t-Statistic __ Prob, Variable Coofficient _ Std. Error __ t.Statistic __Prob,
c 1001150 1070303 0935399  0.4025 c 0722327 0983709 0734289 05035 c 0096737 1681004 0057547 09569
CORNERSTONE 0059390 0084582 0702155 05213 CORNERSTONE 0024396 0086404 0288134 07876 CORNERSTONE 0003630 0168566 0021536 09838
1033487 0881084 1172071 03059 CAPITAL 723223 0678633 1065706  0.3466 CAPITAL 0211977 0037 0178126 08673
MARKET_GAPLLOG 0107958 0133245 068063 05308 MARKET_CAP_LOG 080990 0159021 0509302 06374 MARKET_CAP_LOG ~ -0.000145 0279679  -0.000522 09995
RESID(-1) 1212370 0713911 1698200 01647 RESID(-1) 0989258 0589495 16781 01686 RESID(-1) “0.268387 07718 -0441631 06816
RESID(2) 0455741 0385648 1181752 0.3028 RESID(-2) -0.358727  0.455720  -0.787166  0.4752 RESID(2) 0017595 0672541 0026162  0.9804
R-squared 0524563 Mean dependentvar 330817 R-squared 0.420423 Mean dependentvar 555617 || R-squared 0047515 Mean dependentvar 7E-1
Adjusted R-squared -0.069732 S.D.dependentvar 0.109854 Adjusted R-squared -0.304049 ependent var 0106350 | Agjusted R-squared 1143000 ependent var 0151391
E. of regression 0113620 Akaike info criterion 1228207 S.E. of regression 121445 Akaike info criterion -1.094982 || SE ofregression 0221626  Akaike info criterion 0108056
Squared resia 0051638  Schwarz criterion “1.0a5656 uared resic 0058997  Sai criterion 0.913431 Squared resi 0198472 erion 0289607
Log likelinood 1214103 Hannan-Quinn criter. 1427388 Log likelinood 11.47491  Hannan-Quinn criter. 1292242 || Loglietinooa 5459719  Hannan-Quinn criter. 0091105
F-statistic 01882664 Durbin-Watson stat 555149 F-statis 0580316  Durbin-Watson stat 1647635 _statistic 0.039909 Bin-Watson stat 1723799
Prob(F-statistic) 0.563826 Prob(F-: 5‘3"5“'3) 0.719331 PrOD(F statistic) 0.998336
B3 Equation: TREMANADER Wo ROP A AP ed £3 Equatio ANAD o e RO ~ AP ed
View] Proc| Object Jij Print| Name | Freeze Jj Estimate | Forecast | Stats | Resids View | Proc| Object | | Print | Name | Freeze | | Estimate | Forecast | Stats | Resids
Breusch-Godfrey Serial Correlation LM Test: Breusch-Godfrey Serial Correlation LM Test:
F-statistic 1.355984 Prob. F(2,4) 0.3552 F-statistic 0832447 Prob. F(2,4) 0.4986
Obs*R-squared 4.040496 Prob. Chi-Square(2) 0.1326 s*R-squared 2938967 Prob. Chi-Square(2) 0.2300
Test Equation: Test Equation
Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares
Date: 06/08/17 Time: 07:58 Date: 06/08/17 Time: 07:58
Sample:110 Sample: 1 10
Included observations: 10 . Included observations: 10
Presample missing value lagged residuals setto zero Presample missing value lagged residuals setto zero.
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
c -0.829180 1.489536  -0.556670 0.6074 c -1.073909 3.287157 -0.326698 0.7603
CORNERSTONE 0.040804  0.139878 0291714 07850 CORNERSTONE 0162380 0320513 0506624 0.6391
CAPITAL__ 1.005004 1.040392 0.965986 0.3888 CAPITAL. 0.936096 2221519 0.421377 0.6951
MARKET_CAP_LOG 0075994  0.244470 0310853 07714 MARKET_CAP_LOG 0.120998 0537044 0225304 08328
RESID(-1) -0.942895 0.575030 -1.639733 0.1764 RESID(-1) -0.560985 0.603784 -0.929115 0.4054
RESID(-2) -0.281204 0.468115 -0.600717 0.5804 RESID(-2) -0.527592 0.507377 -1.039841 0.3571
R-squared 0.404050 Mean dependentvar 8.33E-17 R-squared 0.293897 Mean dependentvar 1.41E-16
Adjusted R-squared -0.340888 S.D. dependentvar 0.167750 Adjusted R-squared -0.588732 S.D. dependentvar 0.334478
S.E. of regression 0.194249  Akaike info criterion -0.155642 S.E. of regression 0.421592 Akaike info criterion 1.394152
Sum squared resid 0.150931  Schwarz criterion 0.025909 Sum squared resid 0.710959 Schwarz criterion 1.575703
Log likelihood 6.778210 Hannan-Quinn criter. -0.354803 Log likel -0.970759 Hannan-Quinn criter. 1.194991
F-statistic 0542394 Durbin-Watson stat 1.492777 F-statistic 0.332979 Durbin-Watson stat 2103076
Prob(F-statistic) 0741617 Prob(F-statistic) 0870514



Figure 12: Breusch-Godfrey Serial Correlation LM Test for autocorrelation FDOT+1 — All

companies

B Equation: FDOT Workfile: COPY OF EVIEWSDATA V.13 MED FDOTPRIS OCH| E3 Equation: VECKA Workfile: COPY OF EVIEWSDATA V.13 MED FDOTPRIS OCH OM) B3 Equation: ENMANAD Workfile: COPY OF EVIEWSDATA V.13 MED FDOTPRIS OCH OMXsq]
[ view]roc] object | print [ Name [ Freeze Jf ectimate [orecast [stats [esias
Breusch-Godfrey Serial Correlation LM Test: Breusch-Godifrey Serial Correlation LM Test Breusch-Godfrey Serial Correlation LM Test
F-statistic 0.159941  Prob. F(2,51) 0.8526 Fstatistic 0881927 Prob. F(2,51) 0.4202 F-statistic 1667152 Prob. F(2, 0.1989
bs"R-squared 0355287 Prob. Chi-Square(2) 038372 Obs*R-squared 1.905466 Prob. Chi-Square(2) 0.3857 Obs*R-squared 3.497889  Prob. Ci 0.1740
Test Equation Test Equation: Test Equation:
Dependent Variable: RESID Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares Method: Least Squares
Date: 06/08/17 Time. 08:39 Date: 06/08/17 Time: 08:40 Date: 06/08/17 Time: 08:41
Sample: 157 Sample: 157 Sample: 15
Included observations: 57 Included observations: 57 Included observations
Presample missing value lagged residuals setto zero. Presample missing value lagged residuals setto zero Presample missing pvd lagged residuals setto zero.
Vvariable Coefficient  Std. Error  t-Statistic  Prob. Variable Coefficient  Std.Error  t-Statistic  Prob. Variable Coefficient  Std_Error  t-Statistic  Prob.
c -0.010197 0145535  -0.070065 09444 c -0000371  0.081762 -0.004534  0.9964 0014545 0110144 0132063  0.8955
CORNERSTONE -0.000187 0035464 -0.005286  0.9958 CORNERSTONE 0002004 0019099 0104929 09168 CQRNERSTONE 0002097 0026085 0080383  0.9362
CAPITAL__ 0006615 0095754 0069085  0.9452 CAPITAL__ 0005098 0052076 0115183 09088 667E-05 0070285 0000949 09992
MARKET_CAP_LOG 0001242 0023039 0053216 09572 MARKET_CAP_LOG ~ -0.000553 0012766 -0.043340  0.9656 MARKET c,;p LOG  -0.002667 0017293 -0.154235  0.8780
RESID(-1) 0080629 0142785 0564689 05748 RESID(- 0184737 0140743 1312579 01952 RESIDC1) 0247366 0141381 1749643  0.0862
RESID(-2) -0012127 0143235 -0.084663 09329 RESID(-2) 0061134 0151467 -0.403611 06882 RESID(2) 0117197 0145727 0804226  0.4250
R-squared 0.006233 Mean dependentvar -6.09E-18 R-squared 0033429 Mean dependentvar 1.10E-18 R-squared 0.061366 Mean dependentvar 114E-17
Adjusted R-squared -0.091195 S.D. dependentvar 0.126680 Adjusted R-squared 0061333 S.D. dependentvar 0.068537 Adjusted R-squared .0.030656 S.D. dependentvar 0.095074
SE. ofregression 0.132330  Akaike info criterion 1107738 SE. of regression 0.070607  Akaike info criterion 2364068 SE. of regression 0096521 Akaike info criterion 1738818
Sum squared resid 0.893070 Schwarz criterion -0.892680 Sum squared resid 0254254  Schwarz criterion 2149010 Sum squared resid 0475120 Schwarz criterion 1523760
Log likelinood 37.57055 Hannan-Quinn criter. -1.024160 Log likelihood 7337593  Hannan-Quinn criter. -2.280489 Log likelihood 5559630 Hannan-Quinn criter. i e55239
Fstatistic 0.063976 Durbin-Watson stat 1971288 F-statistic 0352771 Durbin-Watson stat 2017079 Feotatistic 0.666861 Durbin-Watson stat 2007994
Prob(F-statistic) 0.997080 Prob(F-statistic) 0.878109 Prob(Fstatistic) 0650280
& Equation: IREMANADER Wo e: COPY O DATA D FDOTP & Equatio ANADER ° e: COPY O DATA D FDO
View | Proc] Object [if Print| Name [ Freeze Jj] Estimate | Forecast] Stats | Resids View | Proc| object [| Print [ name [ Freeze [| estimate | Forecast [ stats | Resias
Serial C LM Test Breusch-Godfrey Serial Correlation LM Test
Fstatistic 0825628 FProb F(2.51) 0.4437 Fetatistic 0360718 Prob. F(2.51) 06989
bs-R_squared 1787643 Prob. Chi-Square(2) 0.4091 Obs-R.squared 0795063 Prob. Chi-Square(2) 06720
Test Equation Test Equation
Dependent Variable: RESID Dependent variable: RESID
Methoa: Least Squares Method: Least Squares
Date: 06/08/17 Time: 08:41 Date: 06/08/17 Time: 08:42
Sample: 157 Sample: 15
Included observations: 57 Included observations: 57
Presample missing value lagged residuals set to zero. Presample missing value lagged residuals setto zero.
Variable Coefficient  Std. Error  t-Statistic Proo variable Coefficient Sta. Error t-Statistic Proo.
-0.002012  0.158414  -0.012701 0.9899 c -0.010430 0385785  -0.027036 0.9785
coRNERSTONE 0.007711 0.038746 0199022  0.8430 CORNERSTONE 0.008966 0.095766 0.093626 09258
0001068 0103564 0010317  0.9918 CAPITAL__ 0.028406 0261755 0.108523 09120
MARKET CAF‘ LOG  -0.000492  0.024794  -0.019851 09842 MARKET_CAP_LOG  -0.001080 0061132  -0017672 0.9860
0177265 0141230 1255153  0.2151 RESID(-1) 0.056845 0140497 0.404600 06875
RESIDC2) -0.070432  0.148469  -0.474386  0.6372 RESID(-2) -0.109056 0143700  -0.758914 0.4514a
R-squarea 0031362 Mean dependentvar 3.58E-17 R-squared 0.013948 Mean dependentvar 502E-17
Adjusted R-squared -0.063602 S.D. dependentvar 0.136934 Adjusted R-squared -0.082723 S.D. dependentvar 0341617
S.E. of regression 0.141222  Akaike info criterion -0.977669 S.E. of regression 0.355466 Akaike info criterion 0868528
Sum squared resig 1.017124 Schwarz criterion -0.762611 Sum squared resia 6.444173 Schwarz criterion 1083587
Log likelihood 33.86357 —Quinn criter. -0.894090 Log likelihood -18.75306 Hannan-Quinn criter. 0952107
F-statistic 0330251 Durbin-Watson stat 2018096 F-statistic 0.144287 Durbin-Watson stat 1995366
Prob(F-statistic) 0.892380 Prob(F-statistic) 0980865

Figure 13: Breusch-Godfrey Serial Correlation LM Test for autocorrelation FDOT+1 —
Mid cap

B3 Equation: FDOT Workfile: MID CAP FDO! E3 Equation: ENVECKA Workfile: MID CAP FDO'

3 Equation: ENMANAD Workfile: MID CAP FDOT:Untitled\

View | Proc| Object | print | Name | Freeze || estimate | Forecast  stats  Resias | View|Proc| object || Print [ Name | Freeze || Estimate | Forecast [ stats | Resias |
Breusch-Godirey Serial Correlation LM Test Breusch-Godfrey Serial Correlation LM Test: Breusch-Godfrey Serial Correlation LM Test
F-statistic 0205068 Prob. F(2,37) 08148 F-statistic 1200387  Prob. F(2, 03125 F-statistic 1654237 Prob. F(2,37) 0.2051
Obs*R-squared 0473486 Prob. Chi-Square(2) 07892 Obs*R-squared 2620082 Prob. Cl 0.2698 Obs*R-squared 3.520391 Prob. Chi-Square(2) 01712
TestEquation: Test Equation Test Equation
Dependent Variable: RESID Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares Method: Least Squares
Date: 06/08/17 Time: 08:45 Date: 06/08/17 Time: 08:46 Date: 06/08/17 Time: 08:47
Sample: 143 Sample: 143 Sample: 143
Included observatio Included observations: 43 Included observations: 43
Presample missing vaiie lagged residuals setto zero. Presample missing value lagged residuals setto zero. Presample missing value lagged residuals set to zero.
Variable Coefficient ~ Std.Error  t-Statistic  Prob. Variable Coefficient  Std.Error  t-Statistic  Prob Variable Coefficient ~ Std. Error  t-Statistic  Prob
0002081 0231851 0012858  0.9898 0084413 0154490 0546402  0.5881 c 0121532 0196934 0617123 05409
CORNERSTONE 0.002980  0.041763  0.071346  0.9435 CORNERS‘I’ONE -0.008369 0025339  -0.330293  0.7430 CORNERSTONE -0.011552  0.032875 -0.351386  0.7273
0009297 0101736 0091381  0.9277 CAl 0012132 0062067 0195459  0.8461 CAPITAL__ 0009370 0080530 0116353  0.9080
MARKET CAP _LOG  -0.001470  0.040236 -0.036535  0.9711 MARKET CAP LoG -0.014376 0.026339  -0.545795 0.5885 MARKET_CAP_LOG -0.020200 0.033716  -0.599134 0.5527
RESID(-1) 0075120 0167284 0449053 06560 D(-1) 0269576 0175958 1532051  0.1340 RESID(-1) 0314878 0174808 1801275 00798
RESID(-2) -0.082438 0169286 -0.486974 06291 RESID(—Z) 0.008272  0.177686 0.046555  0.9631 RESID(-2) -0.016401 0171300  -0.095744 0.9242
R-squared 0011011 Mean dependent var 223817 R-squared 0.060932 Mean dependent var -5.24E-18 R-squared 0.082079 Mean dependentvar 1.00E-17
Adjusted R-squared  -0.122636 S.D. dependentvar 0.124440 Adjusted R-squared -0.065969 S.D. dependentvar 0076266 Adjusted R-squared -0.041965 S.D. dependentvar 0.101207
S.E. of regression 0.131850  Akaike info criterion -1.085519 SE of regression 0.078742  Akaike info criterion -2.116503 S.E. of regression 0.103309  Akaike info criterion -1.573397
Sum squared resid 0.643222  Schwarz criterion -0.839770 Sum squared resid 0.229409  Schwarz criterion -1.870754 Sum squared resid 0.394892 Schwarz criterion -1.327648
Log likelihood 29.33865  Hannan-Quinn criter. -0.994894 Log likelihood 5150481 Hannan-Quinn criter. -2.025878 Log likelihood 39.82803 Hannan-Quinn criter. -1.482772
F-statistic 0082387  Durbin-Watson stat 1883353 F-statistic 0.480155  Durbin-Watson stat 2020733 F-statistic 0.661695 Durbin-Watson stat 1.967199
Prob(F-statistic) 0994583 Prob(F-statistic) 0.788720 Prob(F-statistic) 0654696

View | Proc| object | | Print [ Name | Freeze | | Estimate [ Forecast [ stats [ Resias

Breusch-Godfrey Serial Correlation LM Test j i Estimate | Forecast | Stats | Resids
F-statistic 0831533 Prob. F(2.37) 0.4434 Dependent Variable: _6_MONTHS_AR
Obs*R-squared 15849617 Prob. Chi-Square(2) 0.3966 b

Method: Least Squares
Date: 05/09/17 Time: 22:38

Test Equation: Sample: 143

Dependent Variable: RESID ions-

fit v ool Included observations: 43

Date: 06/08/17 Time: 08:47

Sample: 143 Variable Coefficient Std. Error t-Statistic Prob.
Included observations: 43

Presample missing value lagged residuals setto zero

-0.560150 0.650148 -0.861572 0.3942

Vvariable Coeficient _ Std. Emor __ t-Statistic __Prob. CORNERSTONE 0.069642  0.116521 0597676  0.5535

= Gos3c68  oossois  ooosr1r  ooses CAPI 0262256  0.284828  0.920751  0.3628

CORNERSTONE 0004192 0043997  -0.095272  0.9246 MARKET CAP LoG 0091432  0.112637 0811738  0.4219

CAPITAL l0.002025 0108611  -0.026931  0.9787

A Sioey % 0%0sess  ofe23l 928328 02333 R-squared 0.057294 Mean dependent var 0.128919

RESID(2) 0043551 0177045 0244739  0.8080 Adjusted R-squared -0.015222  S.D. dependent var 0.370390

S.E. of regression 0373198 e info criterion 0.954992

oot B-squarea 0050908 S0 depondentvar o Ta5ate Sum squared resid 5.431791 Scnwarz criterion 1.118825

SE. of regression 0139194  Akaike info criterion 0977112 Log likelihood -16.53234 Hannan-Quinn criter. 1.015409

f:"“”i:::;i‘; resid ;7783?,;1 ﬁ‘;’r“";:"'i;‘:ﬁ'r"“;"er o 7;‘353 F-statistic 0.790088 Durbin-Watson stat 2.012409
Fostatistic 0532013 Sieonstat 1979758 Prob(F-statistic) 0.506784

Probo(t

statistic) 0889971




Figure 14: Breusch-Godfrey Serial Correlation LM Test for autocorrelation FDOT+1 —
Small cap

E3 Equation: FDOT Workfile: SMALL CAP FDOT=Untitled\ 3 Equation: ENVECKA Workfile: SMALL CAP FDOT:Untitled\ 3 Equation: ENMANAD Workfile: SMALL CAP FDOT:Untitled\
V] roc] Obiect ] Pt Name ez ] Estmate Frecaet it i [View proc] obct I pin | ameFreee I Esimate [ Forecaststats i
Breusch-Godirey Serial Correlation LM Test Breusch-Godfrey Serial Correlation LM Test Breusch-Goafrey Serial Correlation LM Test:
F-statistic 2206660 Prob. F(2.4) 02260 | F-statistic 6544632 Prob. F(2.4) 00548 || F-statistic 0218335 Prob. F(2,4) 08128
Obs*R-squared 5245634 Prob. Chi-Square(2) 00726 || Obs*R-squared 7.659349  Prob. Chi-Square(2) 00217 || Obs*R-squared 0.984220  Prob. Chi-Square(2) 056112
Test Equation Test Equation: Test Equation
Dependent Variable: RESID Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares Method: Least Squares
Date: 06/08117 Time- 08:49 Date: 06/08/17 Time: 08:50 Date: 06/08/17 Time: 08:51
Sample- 110 Sample: 110 Sample: 11
Included observations: 10 Included observations: 10 Included observations: 10
Presample missing value lagged residuals setto zero Presample missing value lagged residuals setto zero Presample missing value lagged residuals set to zero.
Variable Coeffiient _ Oid.Emor  tStalisic  Prob. Variable Coefiicient  Std.Emor  t-Statistic  Prob. Variable Coefficient  Std. Eror  t-Statistic  Prob.
c 0113693 0180721  0.629105 05634 c 0139574 0737459 -0.189263  0.8591
c 1001160  1.070303  -0.935399  0.4025
CORNERSTONE 0029390 0.084583 0705125  0es13 CORNERSTONE ~ -0.037840 0023284 -1625138  0.1795 CORNERSTONE 0005533 0088610 0062445 09532
CAPITAL T 053487 0881084 1179971 03050 CAPITAL__ 0170580 0108067 -1578459  0.1896 PITAL 0030181 0484907 0062241 09534
MARKET CAPTLOG 0107036 0128245 0062002 02328 MARKET_CAP_LOG ~ -0.005073 0031555 -0.160753  0.8801 MARKET_CAP_LOG 0026314 0125393 0209856  0.8440
RESIDCT). 0292370 0719011 1508208 01047 RESID(-1) 1480695 0469803 -3.151738  0.0345 RESID(-1) 0325811 0568305 0573302 05971
RESID(2) iaeras  ossso4s  1s1es 03038 RESID(-2) 0524641 0443008 -1.184268  0.3019 RESID(-2) 0022838 0837722  0.027261  0.9796
» = a0c. R-squared 0.765935 Mean dependentvar 113617 || R-squared 0.098423 Mean dependentvar 4.63E-17
E:‘fs“t:;e;,s vared 73 gg;?’,gg g?%sezﬁggﬁf"’;?’ 03138953;: Adjusted R-squared 0473354 S.D. dependentvar 0.034828 Adjusted R-squared -1.028548 S.D. dependentvar 0.067055
PNttt vel 0013630 Akaike e crterion Sa2es07 SE. of regression 0.025275  Akaike info criterion 4234303 SE. of regression 0.095505  Akaike info criterion -1.575564
o bbe bt O eIoa e e 53822l || sumsquaredresia 0.002555 Schwarz criterion 4052752 || Sum squared resid 0.036485 Schwarz criterion 1394013
D e e Ha o er. 1955588 || Logiikelinooa 2717152 Hannan-Quinn criter. 4433464 || Log likelihood 13.87782 Hannan-Quinn criter. 1774725
. P A 1i23%s | Festatistic 2617853 Durbin-Watson stat 0958402 || F-statistic 0.087334 Durbin-Watson stat 1.635948
oSttt 0 oea090 Prob(F-statistic) 0186133 Prob(F-statistic) 0.990111
5 Equation: TREMANANDER Waork =3 Equatio ANADER Wo - A AP FD ed

View | Proc| Object || Print | Name | Freeze | | Estimate [ Forecast | stats | Resias
Breusch-Goafrey Serial Correlation LM Test: Breusch-Godfrey Serial Correlation LM Test.
F-statistic 0903333 Pron. F(2.4) 0.4745 F-statistic 1421270 Prob. F(2.4) 032417
Obs*R-squared 31111365 Prob. Chi-Square(2) 02110 Obs*R-squared 4154217 Prob. Chi-Square(2) 01253
Test Equation: Test Equation:
Dependent Variable: RESID Dependent Variable: RESID
Method: Least Squares Method: Least Squares
Date: 06/08/17 Time: 08:51 Date: 06/08/17 Time: 08:52
Sample: 110 >
Included observations: 10 OB ey soservations: 10
Presample missing value lagged residuals set to zero, .
g value lagged residuals setto zero
Variable Coeficient  Std.Eror  tStatistic  Prob. ys—— pep— to Error pre—" oo
c 0151761 0487777 0311127 07712
CORNERSTONE 0009573 0046657 0205179  0.8475 < 0.243632 1.683451 0.144722 0.8919
CAPITAL. 0192841 0208426 0652757 05405 CORNERSTONE 0122756 0177104 0693127 05264
MARKET_CAP_LOG 0.014965 0.083991 0.178171 0.8672 TTAS -0.474165 1.137434 -0.416872 0.6982
RESIDC1) 0548044 0514945 1064277 03472 MARKET_CAP_LOG -0.020794 0279625  -0.074365 0.9443
RESID(-2) 0223034 0556098 0401069 07089 RESID(-1) 0019163 0504770 0.027964 09715
RESID(-2) -0.848861 0505248  -1.680087 o.1682
R-squared 0311137 Mean gependentvar 2.296-17
Adjusted R-squared -0549943 SD.dependentvar 0.052597 R-squarea 0415422 Mean dependentvar 5.83E-17
SE. of regression 0065482  Akaike info criterion 21330370 Adjusted R-squared -0/315301 S.D. dependentvar 0196792
Sum saquared resia 0017152 Schwarz criterion -2.148819 SE. of regression 0225695 Akaike info criterion 01
Log likelinoo 17.65185 Hannan-Quinn criter. 2529531 squared resid 0203752 Schwarz criterion 0325992
F-statistic 0361333  Durbin-Watson stat 1753484 Log likelihood 5277795 Hannan-Quinn criter. -0.054720
Prob(F-statistic) 0.853009 F-stat c 0568508 Durbin-Watson stat 2523843
Prob(F-statistic) 0726213




