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Hedge funds have become important investors in public companies raising equity
privately. Hedge funds tend to finance companies that have poor fundamentals
and pronounced information asymmetries. To compensate for these shortcomings,
hedge funds protect themselves by requiring substantial discounts, negotiating
repricing rights, and entering into short positions of the underlying stocks. We find
that companies that obtain financing from hedge funds significantly underperform
companies that obtain financing from other investors during the following two years.
We argue that hedge funds are investors of last resort and provide funding for
companies that are otherwise constrained from raising equity capital. (JEL G14, G23,
G32)

Hedge funds have recently become an important source of funding for pub-
lic companies raising equity privately. Financing young companies with
severe information asymmetries is an important investment strategy for
some hedge funds. Since 1995, hedge funds have participated in more than
50% of the private placements of equity securities and have contributed
about one-quarter of the capital raised in such equity issuances, a total
investment that has exceeded the contributions of other investor classes.
This paper sheds light on the role of hedge funds in such private placements.

In perfect financial markets it should be irrelevant whether a firm
obtains funding from hedge funds or from other investors. To investigate
whether the identity of the investors matters, we use a unique dataset that
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includes 5244 transactions of private investments in public equity (PIPEs),
which raised $77 billion between 1995 and 2002.1 PIPEs are negotiated
with a small number of sophisticated investors. Firms issuing private
placements tend to be small, young, and poorly performing companies,
where information asymmetries are most severe and market imperfections
are most prevalent, as shown by Wu (2004) and Gomes and Phillips (2005).
These frictions may limit the investors interested in providing outside
capital to these firms and provide unique opportunities for nontraditional
investors.

While public issuances of equity generally result in homogeneous
securities, the negotiations between the issuing companies and their
investors in private issuances result in highly customized securities.
We distinguish between two main security structures: traditional
and structured PIPEs. Traditional PIPEs are private placements of
conventional common stock and fixed convertibles. On the other hand,
structured PIPEs are private placements of securities that include repricing
rights, which effectively protect the investors against price declines, as
shown by Hillion and Vermaelen (2004). Both securities are generally
sold to investors at predetermined discounts. This heterogeneity in the
specifications of the securities gives an insight into the preferences and the
behavior of the different investor classes.

Hedge funds recently have come under scrutiny because of the perception
that their trading activity can increase uncertainty in the market. Hedge
funds are subject to limited government oversight and they tend to follow
flexible and sophisticated investment strategies involving short-selling
and derivative instruments.2 These transactions enable them to partially
immunize their portfolios against potential price declines. For example,
hedge funds can purchase restricted PIPE securities at discounts directly
from the companies and simultaneously short-sell the underlying securities
of the issuing companies. Hedge funds might therefore be more willing
to invest in companies affected by severe information asymmetries or in
companies that are temporarily over-valued.

We find that hedge funds tend to invest in companies with weaker
fundamentals and higher asymmetric information and take steps to reduce
the risk associated with these investments. First, hedge funds are much

1 Other studies on private placements include Wruck (1989); Hertzel and Smith (1993); Hertzel, Lemmon,
Linck, and Rees (2002); Hillion and Vermaelen (2004); Wu (2004); Krishnamurthy, Spindt, Subramaniam,
and Woidtke (2005); Wu, Wang, and Yao (2005); Chou, Gombola, and Liu (2004); Barclay, Holderness,
and Sheehan (2005); Chaplinsky and Haushalter (2005); Gomes and Phillips (2005); Meidan (2005); and
Wruck and Wu (2005).

2 Other papers discussing the behavior and performance of hedge funds include Fung and Hsieh (1997,
1999, 2000a, 2000b, 2001); Ackermann, McEnally, and Ravenscraft (1999); Brown, Goetzmann, and
Ibbotson (1999); Brown, Goetzmann, and Park (2000, 2001); Liang (2000); Brown and Goetzmann (2003);
Brunnermeier and Nagel (2004); Agarwal and Naik (2004); Gupta and Liang (2005); Fung, Hsieh, Naik,
and Ramadorai (2006); and Jagannathan, Malakhov, and Novikov (2006).

542

The Review of Financial Studies / v 22 n 2 2009



Hedge Funds as Investors of Last Resort?

more likely than other investors to participate in price-protected structured
PIPEs. In our sample, hedge funds account for 72% of the investments in
structured PIPEs and just 16% of the investments in traditional PIPEs.
This behavior indicates that hedge funds have a desire to reduce their
risk exposure. We also find that hedge funds are more likely to negotiate
price-protected structured PIPEs when investing in companies that are
short-sale constrained and that have relatively few institutional holders.
Second, companies that sell their equity to hedge funds are forced to sell
their securities at significantly higher discounts than companies that sell
their equity to other investors, indicating that hedge-funded companies
have more difficulty raising equity capital. Third, we observe that the
short interest of companies issuing their securities to hedge funds increases
around the time of the closing of the deal. If hedge funds are able to
effectively reduce their risk exposure, they may be more willing to be
investors of last resort. This is in sharp contrast to other investors, such as
mutual and pension funds, where regulatory requirements or self-imposed
trading restrictions limit the use of such strategies and the purchasing of
nontraditional securities.

Our main result demonstrates that there is a strong association between
investors and the long-term performance of the funded companies. We
find a significant difference in performance between companies financed
by hedge funds and companies financed by other investors. For example,
the common stocks of companies issuing traditional PIPEs purchased by
hedge funds decline by 19.25% during the first year following the private
placement, while the common stocks of companies issuing traditional
PIPEs purchased by other investors decline by just 0.35% during the first
year.

Although companies obtaining funding from hedge funds perform
relatively poorly, we find that hedge funds that invest in PIPE securities
perform relatively well. PIPE securities can be profitable for hedge funds
because they obtain equity securities at significant discounts, because they
protect themselves through embedded repricing rights and short positions,
and because they can liquidate the securities after a relatively short time
period. Our evidence is consistent with the hypothesis that hedge funds act
as investors of last resort for firms with the fewest alternative financing
options. The persistent activity of hedge funds in the PIPE market and the
relatively strong performance of hedge funds involved in PIPE transactions
indicate that being an investor of last resort pays off.

Our paper is related to the literature analyzing the performance of
companies issuing private placements. Since the seminal paper by Wruck
(1989), there has been significant interest in analyzing the performance
of companies issuing private placements. Wruck (1989) shows that the
announcement of a private sale of equity is accompanied by a positive
abnormal return, because of improved monitoring by active investors.
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More recently, Hertzel, Lemmon, Linck, and Rees (2002) study the long-
term performance of companies issuing private placements and find the
puzzling result that positive announcement period returns are followed by
abnormally low stock price returns during the next three years. Hillion and
Vermaelen (2004) show that companies issuing floating-rate convertibles,
a type of structured PIPE, tend to perform particularly poorly in the
long term. They suggest that such floating-priced convertibles encourage
short-selling by convertible holders and the resulting dilution triggers
a permanent decline in the share price. They also find evidence that
these structured securities are a source of last resort financing. In a
contemporaneous paper, Chaplinsky and Haushalter (2005) investigate
the motivations and the returns to firms and investors using both price-
protected and unprotected PIPE securities. They argue that PIPE securities
enable companies barred from traditional capital markets to obtain much
needed financing. Our paper shows that hedge funds play a crucial role in
such transactions: the poor performance of companies issuing traditional
PIPEs is concentrated among hedge fund investors and hedge funds
account for the vast majority of funding for structured PIPEs.

Our paper is also related to several recent papers that study the cross-
sectional variation in the performance of firms issuing private placements.
Krishnamurthy, Spindt, Subramaniam, and Woidtke (2005) document
that the long-term underperformance is concentrated among companies
that sell equity to unaffiliated investors. Barclay, Holderness, and Sheehan
(2005) show that most of the investors remain passive and that companies
obtaining funding from passive investors perform worse. Their results
support the entrenchment hypothesis, which says that management places
stock with friendly investors that will remain passive. In a recent paper
Wruck and Wu (2005) demonstrate that higher-quality firms are more
likely to transact with related investors than with outside investors.
Our paper is the first to investigate the role of hedge funds in private
placements. Moreover, our paper analyzes a range of security designs,
which gives important insights into the behavior and the preferences of
different investors.

The remainder of the paper is structured as follows: In Section 1,
we give a general overview of PIPE securities. Section 2 describes our
data sources and studies the characteristics of the companies that obtain
funding from different sources. Section 3 analyzes the impact of the security
structure and the investor composition on the short- and long-term stock
price performance. Section 4 investigates in detail the short-selling of the
common stocks of PIPE issuing companies. Section 5 investigates the
performance of hedge funds investing in PIPE securities and Section 6
provides a brief conclusion.
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1. Security structures

The specific characteristics of each PIPE transaction are negotiated
between the investors and the issuing companies, resulting in numerous
different equity-linked security structures. We distinguish between two
basic security structures: traditional and structured PIPEs.

1.1 Traditional PIPEs
Traditional PIPEs are private placements where the securities are sold
at a predetermined price and include common stock, fixed convertible
preferred stock, and fixed convertible debt. In a common stock PIPE a
fixed number of shares are issued and sold at a predetermined discount to
the market price. As shown in the first column of Figure 1, the future value
of the investor’s position increases proportionally with the stock price.
Thus, investors in common stock PIPEs are exposed to future stock price
declines because they generally cannot dispose of their shares immediately.
However, they can hedge their risk by shorting the underlying stocks. In
this case, investors can capture the discount while eliminating their risk
exposure.

Another basic traditional security is a fixed convertible security. Fixed
convertibles yield a current return through interest or dividend payments
and can be converted into a fixed number of shares of the company’s
common stock at a predetermined conversion ratio, as shown in the second
column of Figure 1. If the future stock price is above the conversion price,
then the value of a convertible security is proportional to the value of
the common stock; otherwise, the PIPE security is not converted into
common stock. This inherent protection against decreases in equity prices
can partially mitigate the concerns of investors regarding asymmetric
information. However, the value of a position in a fixed convertible can
still fall below the principal value of the embedded bond security because
the company might default. Many hedge funds follow convertible arbitrage
strategies by purchasing a fixed convertible security and at the same time
dynamically hedging the risk exposure.

1.2 Structured PIPEs
Structured PIPEs are equity-based securities, where the investor can
convert the PIPE security into a variable number of common stocks during
the conversion period. A basic structured PIPE is a variable convertible,
where the conversion price is based on market prices of the common stock
during a fixed time period following the issuance. This feature protects the
investor if the price of the common stock decreases after the PIPE deal is
closed, since the investor will receive a larger number of shares following a
decrease in the stock price. For example, a basic variable convertible states
that the convertible security can be redeemed for common stock with a
fixed value V on the conversion date. Thus, if the stock price during the
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Figure 1
Basic security structures in PIPE transactions
We depict the valuation diagrams and the number of shares issued in three basic PIPE securities: common
stocks, fixed convertibles, and variable convertibles.

future conversion period is p, then the company would issue V/p shares
to the owner of the variable convertible. Thus, the value of the investor’s
position in a variable convertible would equal V , as long as the total value
of the equity of the firm is sufficiently large. Decreasing stock prices will
result in a greater number of shares issued and in a greater dilution of
existing shareholders, as shown in the third column of Figure 1. Variable
convertibles often include caps and floors that limit the possible range of
conversion prices.

This variable security is essentially ‘‘adverse-selection-proof’’ equity
[Stein (1992)], because all parties in the transaction can agree that
this security has a fixed value of V on the conversion date—assuming
the firm does not declare bankruptcy before the maturity date of the
security. Repricing rights are similar to an embedded short position, which
immunizes the investors from changes in the price of the underlying stock
after the PIPE issuance.

Though structured PIPEs theoretically may be an ideal source of financ-
ing for firms with a high degree of asymmetric information, arguments
also have been made that these contracts are faulty and leave the issuing
firm prey to market manipulation. As described by Hillion and Vermaelen
(2004), by short-selling the underlying equity shares during the conversion
period, PIPE investors might be able temporarily to depress stock prices,
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resulting in a more favorable conversion ratio. In such an instance, variable
PIPE investors would receive a larger number of undervalued common
stocks through the convertible security, and this excessive dilution would
permanently reduce the stock value for the original stockholders.

2. Data

Our data set on PIPE transactions was provided by Sagient Research. The
data includes detailed information on the characteristics of PIPE trans-
actions and their investors. All the information from Sagient Research
comes directly from Securities and Exchange Commission (SEC) filings
and public announcements made by the companies. Our data set includes
5244 PIPE transactions between 1995 and 2002.3 To obtain accounting
and stock price measures of companies issuing PIPEs, we match our PIPE
data set with the Center for Research in Security Prices (CRSP)/Compustat
databases using the ticker symbols and the names of the issuing compa-
nies. Of the 5244 PIPE transactions, 914 companies cannot be matched
to CRSP primarily because they are not traded on one of the major
exchanges. However, these unmatched transactions raise less than 5% of
the total proceeds of PIPE transactions.

2.1 Summary statistics
Panel A of Table 1 summarizes the characteristics of the PIPE securities
issued between 1995 and 2002. These 5244 PIPE deals raised a total of
$77 billion. Many companies are involved in multiple PIPE transactions.
While 1560 companies issue exactly one PIPE, 1134 companies issue more
than one PIPE. The total number of firms obtaining PIPE financing (2694
different firms) is very similar to the number of firms obtaining financing
through Seasoned Equity Offerings (SEOs) (2637 different firms) over our
sample period. However, the total proceeds from PIPEs ($77 billion) are
considerably smaller than the proceeds from SEOs ($498 billion). The
importance of PIPEs has increased gradually between 1995 and 2002. The
proceeds of PIPEs equaled 6.9% of the SEO proceeds in the first four years
and 21.1% in the last four years of our sample.

Traditional PIPEs account for the majority of proceeds raised through
PIPE transactions. The 3585 traditional PIPEs raised $65 billion and the
1659 structured deals raised $12 billion. The composition of these deals
has changed considerably over time. Whereas structured PIPEs accounted
for 53.0% of the PIPE transactions between 1995 and 1998, structured

3 We exclude 95 Reg S placements and 469 144-A placements. Regulation S placements are purchased by
foreign institutional investors and have become less prevalent because of changes to SEC regulations.
144-A placements are issued by larger and more mature companies and are not considered PIPEs because
of different regulatory treatments. Our qualitative results are not affected if we include the Reg S and the
144-A transactions.
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Table 1
Summary statistics

Panel A: Characteristics of PIPE transactions

All PIPEs Traditional Structured
PIPEs PIPEs

Number of transactions 5244 3585 1659
Total capital raised (in millions) 76,871 65,240 11,631
Mean capital raised (in millions) 14.66 18.20 7.01
Median capital raised (in millions) 4.50 5.00 3.30
Mean capital raised to market value (%) 20.92 22.84 16.76
Median capital raised to market value (%) 9.93 10.81 8.54
Mean number of investors per deal 4.45 5.02 3.23
Median number of investors per deal 1 2 1

Panel B: Proportion of capital raised by various known investor classes (%)

All PIPEs Traditional Structured
PIPEs PIPEs

Hedge funds 24.45 15.58 71.86
Corporations 17.29 19.60 4.92
Mutual funds and institutional advisors 16.99 19.69 2.58
Venture capital 11.79 12.93 5.71
Buyout firm and private equity 11.55 13.57 0.71
Various individual investors 6.18 6.48 4.60
Brokers and dealers 6.08 6.11 5.88
Banks 2.19 2.10 2.67
Insurance companies 2.02 2.25 0.81
Pension funds 0.91 1.06 0.09
Charitable, educational, and family trusts 0.55 0.62 0.18

Panel C: Proportion of capital raised by industry composition (%)

All PIPEs Traditional Structured
PIPEs PIPEs

Communications 37.16 37.47 35.46
Healthcare 20.20 19.86 22.13
Consumer cyclical 9.79 10.46 6.03
Technology 8.60 7.40 15.27
Industrial 7.31 7.23 7.77
Financial 7.19 7.92 3.09
Energy 3.33 3.46 2.65
Consumer noncyclicals 2.83 2.39 5.27
Utilities 2.31 2.57 0.86
Basic materials 1.18 1.18 1.21
Diversified 0.09 0.06 0.27

The table summarizes the characteristics of PIPE transactions by security structure
(traditional vs. structured).

PIPEs accounted for just 24.4% of the PIPE transactions between 1999 and
2002.4 The PIPE transactions increase the funds available for companies
substantially: the average ratio of the proceeds of a PIPE and the market

4 According to Sagient Research, the number of traditional PIPEs has continued to grow after 2002,
exceeding 1000 deals per year in 2004 and 2005. On the other hand, the number of structured PIPEs
decreased to 72 deals in 2003 and recovered subsequently to 193 and 322 deals in 2004 and 2005,
respectively.
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capitalization of the company exceeds 20%. The number of investors per
deal ranges between one and 84, with most PIPE transactions having only
one investor.

Panel B of Table 1 summarizes the composition of the investors in
PIPE securities. Sagient Research groups the 12,042 PIPE investors into
11 different classes. The investors can be identified for more than 80%
of the capital raised in our sample. Hedge funds are the largest investor
class, accounting for 24.45% of the total investments in PIPE securities by
identified investors. Corporations, mutual funds, venture capital, and pri-
vate equity funds also are important investors in this market and account
for more than 10% of capital raised. Individual investors, who are often
executives [as shown by Wruck and Wu (2005)], account for just 6.18%
of the total investments in PIPE securities. However, individual investors
often are involved in PIPE securities as minority partners, contributing
less than 50% of the total proceeds.

The investor composition differs dramatically between the two basic
security structures. Hedge funds account for 15.58% of the investments in
traditional PIPEs and for 71.86% of the investments in structured PIPEs
with known investor classifications. The remaining investors in structured
PIPEs are dispersed across several investor classes. Thus, we find a very
strong clientele effect for the two security structures, showing that hedge
funds are associated with securities that protect against price declines.

Sagient Research also categorizes the companies issuing PIPEs into 11
industries listed in Panel C. Most companies issuing PIPEs are in high-tech
industries, such as communications, healthcare, and technology.

2.2 Characteristics of PIPE securities
The detailed specification of PIPE securities is customized to the needs
of the investors and the issuing companies. Thus, we should expect
the detailed contract provisions to differ among the various investor
classes. Table 2 summarizes the characteristics of PIPE transactions by
the two investor classes (hedge funds vs. other investors) and by the
security structure (traditional vs. structured). PIPE transactions are
allocated to ‘‘Hedge Funds’’ if hedge funds account for more than
50% of the total proceeds and to ‘‘Other Investors’’ if other known
investors account for more than 50%. For some deals, we do not know
the identity of the investor or the investor classification. Therefore,
we cannot allocate all PIPE transactions to the two investor classes
considered here.5 We find that hedge funds are majority investors in

5 We do not include deals with unknown or unclassified investor classes in the category ‘‘Other Investors’’
because these investors also might be hedge funds. Hedge funds might be more likely to be unknown or
unclassified than other investor classes such as corporations, mutual funds, brokers, banks, or insurance
companies because hedge funds generally are not as well known as these other investor classes, which are
in direct contact with retail investors and customers.
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Table 2
Characteristics of PIPE transactions

All PIPEs Traditional PIPEs Structured PIPEs

Hedge Other Hedge Other Hedge Other
Funds Investors Funds Investors Funds Investors

Number of observations 1367 1818 586 1559 781 259

Capital raised
(in millions)

9.17 25.21 10.60 27.96 8.09 8.66

Capital raised to market
capitalization (%)

12.27 21.79 13.58 22.74 11.29 16.08

Discount for common
stocks (%)

14.12 9.02 14.12 9.02

Discount for variable
convertibles (%)

16.86 17.59 16.86 17.59

Fraction of deals with
warrants (%)

49.59 29.40 46.47 28.14 51.94 36.96

Relative value of the
warrants (%)

17.19 13.04 19.56 12.61 15.40 15.67

Term for convertible
securities (in months)

35.95 55.55 43.80 63.83 34.56 39.88

Days to first conversion for
convertible securities

33.02 43.71 15.13 32.78 38.36 72.31

The table summarizes the characteristics of PIPE transactions by investor type (hedge funds vs. other
investors) and by security structure (traditional vs. structured). PIPE transactions are allocated to
‘‘Hedge Funds’’ if hedge funds account for more than 50% of the investment and to ‘‘Other Investors’’
if other known investors account for more than 50% of the investment. We test for the differences
between the two investor classes (hedge funds vs. other investors) using a t-test for the means taking
into account clustering by firm. The pairs that are significantly different at the 10% significance level
are indicated in italics.

26.5% of traditional PIPEs with known investors and they are majority
investors for 74.6% of structured PIPEs. The table summarizes the means
of various characteristics. To determine whether there is a statistical
difference in the characteristics between the two investor groups, we
test for the differences using a t-test for the means taking into account
clustering by individual firms. The pairs, where the means are significantly
different from each other at the 10% significance level, are indicated in
italics.

Companies obtaining financing from hedge funds tend to obtain
significantly smaller investments than other companies, indicating that
investors might be unwilling to take a large stake in such companies.
The average hedge-funded PIPE raises $9.17 million or 12.27% of
market capitalization, while the average non-hedge-funded PIPE raises
$25.21 million or 21.79% of market capitalization.

Investors in PIPEs are often induced to participate in these deals because
of favorable contract specifications, which include significant discounts
and valuable warrants. We compute the discount of common stocks as
the difference between the market price and the purchase price divided
by the market price. The discount of variable convertibles does not need
to be computed since it is already included in the specifications of the
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contract.6 The Black–Scholes values of the warrants are computed by
Sagient research using the historical standard deviation over the month
prior to the close.

The total costs associated with issuing PIPEs can be very significant.
Companies issuing common stock PIPEs to hedge funds accept an average
discount of 14.12%, whereas companies issuing common stock PIPEs to
other investors accept an average discount of only 9.02%.7 The discounts
on variable convertibles are also substantial. In addition, a significant
fraction of PIPE transactions include warrants, which effectively increase
the discount of the securities. We find that hedge-funded PIPEs are
significantly more likely to include warrants. The average value of the
warrants included in private placements is substantial and is estimated at
14.82% of the proceeds of PIPEs. These significant discounts offered
to hedge funds are consistent with our conjecture that these firms
are not able to raise capital from other investors or through other
means.

2.3 Characteristics of PIPE companies
Table 3 summarizes some characteristics of firms issuing PIPEs prior to
the issuance of their PIPE transactions. Panel A reports stock market
measures, and Panel B reports accounting measures.

Companies issuing PIPEs tend to be relatively young and small.8 Com-
panies obtaining financing from hedge funds are significantly smaller than
companies obtaining financing from other identified investors. Hedge-
funded companies exhibit significantly higher standard deviations and
higher betas based on the Capital Asset Pricing Model (CAPM) during
the year prior to the PIPE issuance compared to other PIPE compa-
nies. Furthermore, companies issuing structured PIPEs to hedge funds
have significantly less analyst coverage than companies issuing traditional
PIPEs.9 Since the number of analysts following a security is often used
as a proxy for asymmetric information, this difference confirms our view
that companies issuing structured PIPEs are potentially more subject to

6 We can compute the discounts for common stock PIPEs and for variable convertibles, but we cannot
compute the discount of fixed convertibles since we do not have sufficient information on the security
features to compute a reliable value of the convertible bonds.

7 Meidan (2005) analyzes the determinants of the discounts in detail and shows that discounts have an
important role in explaining long-term performance.

8 For each company we determine the age relative to the first listing in the CRSP database.
9 We obtain the number of analysts making earnings per share (EPS) forecasts for PIPE companies 3 months

prior to the PIPE issuance from I/B/E/S. See Brennan and Subrahmanyam (1995); Aboody and Lev (2000);
and Wu (2004). Diether, Malloy, and Scherbina (2002) show that the dispersion of the earnings forecasts
by analysts is a measure of asymmetric information. We also find that companies issuing structured
PIPEs have a significantly higher dispersion of earnings forecasts than companies issuing traditional
PIPEs. However, we do not use this alternative proxy of asymmetric information, since this dispersion
information often is not available for our sample of PIPE companies because 79.6% of PIPE companies
have no or only one analyst following their earnings.
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Table 3
Characteristics of PIPE companies

Panel A: Stock market characteristics of PIPE companies

All PIPEs Traditional PIPEs Structured PIPEs

Hedge Other Hedge Other Hedge Other
Funds Investors Funds Investors Funds Investors

Number of observations 1367 1818 586 1559 781 259

Market capitalization
(in millions)

151.86 301.67 176.81 328.58 133.14 139.71

Stock return in year prior to
close (%)

41.91 31.61 41.84 31.28 41.96 33.48

Standard deviation in year prior
to close (%)

118.98 101.38 118.45 101.90 119.43 98.32

CAPM-beta in year
prior to close

2.00 1.73 1.93 1.76 2.05 1.59

Volume six months prior to
close (%)

253.73 151.54 229.79 146.16 273.71 183.30

Proportion of institutional
holdings (%)

16.22 19.77 21.98 21.29 11.73 10.73

Short interest six months prior
to close (%)

2.61 2.00 2.61 1.96 2.61 2.23

Number of
analysts

1.24 1.60 1.68 1.70 0.91 0.99

Venture capital backed for
recent IPOs (%)

22.75 27.72 27.47 28.67 19.21 22.01

Age (years) 7.08 6.62 7.62 6.66 6.66 6.40

Panel B: Accounting characteristics of PIPE companies

All PIPEs Traditional PIPEs Structured PIPEs

Hedge Other Hedge Other Hedge Other
Funds Investors Funds Investors Funds Investors

Number of observations 1260 1688 565 1457 695 231

Assets (in millions) 104.80 233.13 132.81 257.93 82.02 76.73
Book-to-market ratio (%) 33.44 45.61 35.22 48.42 31.97 28.03
Leverage (%) 56.00 60.77 54.99 61.36 56.82 57.08
Positive return on assets (%) 11.89 16.55 15.48 17.48 8.97 10.57
Return on assets (%) −63.42 −61.06 −64.85 −60.15 −62.26 −66.85
Capital expenses and R&D

relative to assets (%)
33.34 32.54 36.79 32.29 30.54 34.09

The table summarizes the characteristics of the firms that issue PIPE transactions by investor type (hedge
funds vs. other investors) and by security structure (traditional vs. structured). PIPE transactions are
allocated to ‘‘Hedge Funds’’ if hedge funds account for more than 50% of the investment and to ‘‘Other
Investors’’ if other known investors account for more than 50% of the investment. Panel A summarizes
stock market measures of PIPE companies. Panel B compares accounting variables of PIPE companies.
We test for the differences between the two investor classes (hedge funds vs. other investors) using a
t-test for the means taking into account clustering by firm. The pairs that are significantly different at
the 10% significance level are indicated in italics.

information asymmetries and might have more difficulties in raising capital
publicly.

Although companies obtaining financing from hedge funds tend to be
significantly smaller, they exhibit higher trading volumes and higher short
interest positions 6 months prior to the close of the PIPE transaction
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than other companies.10 This relationship might be caused by the fact
that hedge funds prefer to purchase securities of companies that are more
liquidly traded since they often pursue more aggressive trading strategies
involving short-sales and dynamic trading.

Companies obtaining funding through structured PIPEs tend to have
significantly smaller institutional holdings than companies obtaining
funding through traditional PIPEs.11 Whereas large institutions hold
21.49% of the common shares of companies issuing traditional PIPEs, they
hold only 11.47% of the companies issuing structured PIPEs. D’Avolio
(2002) shows that the main suppliers of stock loans are institutional
investors and that stocks with low institutional holdings are more
expensive to borrow.12 This evidence justifies why hedge funds are more
likely to negotiate price-protected securities whenever firms are short-sale
constrained.

Brav and Gompers (1997) show that venture capital backing adds value
even after the initial public offering. In our sample, 25.7% of the PIPE
companies that went public during the 5 years prior to the PIPE issuance
are venture-backed, according to the Securities Data Corporation (SDC).
Companies that obtain funding from hedge funds are significantly less
likely to be venture-backed, indicating that venture backing also has an
impact on the opportunities to raise funds subsequent to the IPO.

Panel B reports several accounting measures during the fiscal year prior
to the issuance of the PIPE transactions.13 Companies obtaining financing
through structured PIPEs and hedge funds tend to have relatively smaller
asset values and book values. Companies in our sample experience poor
operating performance during the fiscal year prior to their issuance of a
PIPE. The return on assets for the average company issuing a PIPE is
−62.8%, and only 14.6% of companies issuing PIPEs have positive returns
on assets. Furthermore, companies obtaining funding from hedge funds
are even less likely to be profitable than companies obtaining funding from
other investors.

Companies issuing PIPEs make substantial capital expenditures and
research and development investments despite their poor operating
performance. We do not find that companies obtaining funds from hedge
funds have significantly different capital expenditures and research and

10 The monthly short positions of stocks listed on NYSE, AMEX, and NASDAQ are obtained directly from
the respective stock exchanges.

11 We obtain the CDA/Spectrum Institutional 13(f) common stock holdings from Thompson Financial.
12 See Asquith, Pathak, and Ritter (2005); and Nagel (2005) for additional evidence of the interaction

between institutional holdings and short-selling.
13 The data are obtained from Compustat. We give the exact definitions of the accounting variables in

Appendix C. All the accounting measures are winsorized at the 1% level to eliminate the impact of extreme
outliers.
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development investments. These companies need to raise external funds to
maintain their investment levels.

The dismal operating performance may pose difficulties in raising capital
through public debt markets and secondary equity offerings. According
to SDC, just 0.20% of PIPE companies issue public debt and 3.2% of
PIPE companies make secondary equity offerings in the year of their PIPE
transactions. This supports our earlier contention that firms that issue
PIPEs are limited, because of their size and recent poor performance, in
their abilities to raise financing in the more conventional public debt and
equity markets. These firms must resort to PIPE securities and hedge funds
to be able to maintain their investment levels and to avoid more severe
financial distress.14

Our results on the characteristics of firms that sell PIPEs show that
hedge funds are more likely to invest in smaller, riskier firms with high
asymmetric information. Traditional investors are reluctant to take a large
undiversified position in such companies. Hedge funds, however, are able
to act as investors of last resort because they can offset the risk by short-
selling the underlying securities or by holding nontraditional protected
securities.

3. Stock price performance

This section studies the short- and long-term stock performance of
companies that issue PIPEs. The stock return analysis estimates the returns
that original shareholders of common stocks would have experienced had
they held their stocks for several years post issuance. The return of these
original investors will, in general, be different from the return of the new
investors who purchase the PIPEs.

Figure 2 depicts the average daily buy-and-hold return relatives 250
trading days before and 500 trading days after the closing.15 The PIPE
companies are divided into four groups according to the security structure
(traditional vs. structured) and according to the investor classification
(hedge funds and other investors).16 Consistent with Hertzel, Lemmon,
Linck, and Rees (2002), we find a negative relation between short- and
long-term returns for traditional PIPEs. Though PIPE issuing companies

14 The cost of information production as it relates to the decision to sell equity privately versus publicly is
explored in Chemmanur and Fulghieri (1999); and Habib and Johnsen (2000).

15 The buy-and-hold return relatives are normalized to one on the closing day. The buy-and-hold return

relatives are defined as: RRi,t =
t∏

s=0
(1 + Ri,s ), where Ri,s is the daily rate of return of stock i at time s.

16 The abnormal returns in the second year after the PIPE issues include only a portion of the abnormal
returns for PIPE issuances in 2002, because we only have available stock return data until December 2003.
The results do not change qualitatively if we only analyze the PIPE deals issued between 1995 and 2001,
which have complete return series.
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Figure 2
Performance of companies issuing PIPEs by security type
The figure depicts the average buy-and-hold return relatives of companies that issue PIPEs by security
structure (traditional vs. structured) and by investor (hedge funds vs. other investors). PIPE transactions
are allocated to ‘‘Hedge Funds’’ if hedge funds account for more than 50% of the investment and to
‘‘Other Investors’’ if other known investors account for more than 50% of the investment. The return
relatives are normalized to 1 on the issue dates of the PIPEs.

experience, on average, a positive short-term announcement performance,
they experience a negative long-term performance. We find the stock
price performance differs dramatically between the two investor classes.
Companies issuing traditional PIPEs to hedge funds perform significantly
worse than companies that issue traditional PIPEs to other investors. For
structured PIPE companies, we find a significant decline in the market
value for both investor classifications. The results for the structured PIPEs
are similar to the ones reported by Hillion and Vermaelen (2004), who
study floating convertible PIPEs issued between January 1995 and August
1998. The remainder of this section tests the robustness of these results
using different risk adjustments.

3.1 Short-term stock price performance
The performance of stock prices of PIPE companies for different time
windows is summarized in Panels A (raw buy-and-hold returns) and B
(abnormal returns relative to the benchmark) of Table 4. We follow Barber
and Lyon (1997) and benchmark performance by using a single control firm
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for each PIPE firm. We match each company in our sample to a comparable
company according to its industry, market capitalization, book-to-market
ratio, and momentum characteristics in the previous month, as described
in more detail in Appendix B.17

Companies issuing PIPEs to non-hedge investors experience a strong
positive return during a 10-day event window around the close of the
PIPE transaction (first row labeled [−4, 5]), whereas companies issuing
PIPEs to hedge investors experience no significant positive return during
the announcement period. This result is partially due to the fact that hedge
funds are more likely to participate in structured PIPEs, which tend to
have lower announcement effects. We also find that stock prices start to
move prior to the closing date of the PIPE, which indicates that some
market participants have prior information about the transactions.

3.2 Long-term stock price performance
Table 4 divides the long-term performance of the stock returns after the
PIPE issuance into three different time periods: [6, 100], [6, 250], and
[6, 500]. We observe in the first column of Panel B that companies issuing
PIPEs to hedge funds tend to underperform the matched companies
by 31.40% over the two years after the PIPE issuance. Over the same
time period, the underperformance of non-hedge funded companies is
just 13.33%.18 A long-term underperformance is consistent with the prior
literature on private placements and also can be found for initial public
offerings and for SEOs.19 We also find that companies issuing structured
PIPEs perform significantly worse in the long term than companies issuing
traditional PIPEs. The dismal performance of these companies justifies the
earlier observation that these firms offer securities with repricing rights to
enable investors to protect themselves against price declines.

We also find performance differences between hedge-funded and non-
hedge funded companies after conditioning on the security structure.
Companies issuing traditional PIPEs to hedge funds underperform their
benchmarks by 19.53% in the two years following the PIPE issue.
However, companies obtaining traditional financing from other investors
do not underperform their benchmarks sufficiently to generate statistically
significant results. On the other hand, the abnormal returns do not
differ significantly between the two investor classifications for structured

17 We also compute results using alternative benchmarks (e.g., market return; the appropriate size and
book-to-market matched portfolio by Fama and French; industry and size matched firms; industry, size,
and book-to-market matched firms; and SEO-matched firms). The results are not significantly different
using these alternative benchmarks and are not reported because of space constraints.

18 Choosing nonoverlapping time periods does not qualitatively affect the results. For example, hedge-funded
companies experience abnormal returns of −12.51% during [101, 250] and −12.75% during [251, 500],
whereas non-hedge funded companies experience excess returns of −8.75% during [101, 250] and −6.69%
during [251, 500].

19 See, for example: Spiess and Affleck-Graves (1995); and Loughran and Ritter (1995, 1997).
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Table 4
Returns to common stocks of companies that issue PIPEs

Panel A: Raw buy-and-hold returns

All PIPEs Traditional PIPEs Structured PIPEs

Hedge Other Hedge Other Hedge Other
Funds Investors Funds Investors Funds Investors

Observations with
available data

1242 1609 553 1370 689 239

Announcement- 1.22 6.95*** 3.60*** 7.71*** −0.68 2.59
term [−4, 5] (0.81) (0.77) (1.13) (0.85) (1.15) (1.67)

Short-term −14.68*** −2.21 −7.48** −0.94 −20.45*** −9.47**

[6, 100] (2.15) (1.89) (3.65) (2.09) (2.48) (4.24)
Medium-term −19.25*** −0.35 −14.29*** 2.29 −23.22*** −15.47**

[6, 250] (3.61) (3.71) (4.93) (4.19) (4.86) (6.39)
Long-term −31.70*** −8.77* −27.39*** −6.21 −34.42*** −21.65**

[6, 500] (4.13) (5.03) (5.49) (5.64) (5.66) (8.83)

Panel B: Excess buy-and-hold returns relative to matched companies

All PIPEs Traditional PIPEs Structured PIPEs

Hedge Other Hedge Other Hedge Other
Funds Investors Funds Investors Funds Investors

Observations with
available data

1242 1609 553 1370 689 239

Announcement- 1.40 5.74*** 3.70*** 6.29*** −0.44 2.58
term [−4, 5] (0.93) (0.88) (1.24) (0.98) (1.34) (1.85)

Short-term −10.85*** −4.02* −4.97 −1.68 −15.57*** −17.43***

[6, 100] (2.57) (2.16) (4.20) (2.32) (3.02) (5.01)
Medium-term −18.06*** −7.49* −11.07** −2.64 −23.67*** −35.27***

[6, 250] (3.94) (4.18) (5.47) (4.42) (5.33) (12.15)
Long-term −31.40*** −13.33* −19.53*** −7.88 −38.87*** −40.65***

[6, 500] (5.88) (7.03) (7.00) (7.90) (8.21) (12.35)

The table summarizes the mean raw and abnormal returns for companies issuing PIPEs by investor type
(hedge funds vs. other investors) and by security structure (traditional vs. structured). The buy-and-hold
returns are computed over four different time periods measured in trading days around the close of the
PIPE transaction ([−4, 5], [6, 100], [6, 250], [6, 500]). PIPE transactions are allocated to ‘‘Hedge Funds’’
if hedge funds account for more than 50% of the investment and to ‘‘Other Investors’’ if other known
investors account for more than 50% of the investment. Abnormal returns are computed by subtracting
the raw return for companies matched in the month prior to the PIPE deal according to industry, size,
book-to-market ratio, and momentum from the return of PIPE companies. The returns are expressed in
percent. The standard errors for the means are reported in parentheses and are corrected for clustering
by firm. The significance levels for each individual raw and abnormal return are denoted by ‘*’, ‘**’, and
‘***’ and indicate whether the results are statistically different from zero at the 10, 5, and 1% significance
levels. We test for the differences between the two investor classes (hedge funds vs. other investors) using
a t-test for the means taking into account clustering by firm. The pairs that are significantly different at
the 10% significance level are indicated in italics.

PIPEs. This insignificant result is caused by the relatively small number of
structured PIPEs by ‘‘Other Investors’’ and by the fact that the composition
of the ‘‘Other Investors’’ differs between traditional and structured PIPEs.
For example, regulated mutual funds account for a large fraction of
traditional PIPEs and for a very small fraction of structured PIPEs, as
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shown in Table 1. Moreover, brokers and dealers, who, like hedge funds,
are unregulated and can make use of sophisticated trading strategies,
account for a relatively large fraction of structured PIPEs.

Companies issuing structured PIPEs and companies obtaining funding
from hedge funds experience a substantial deterioration of their stock
valuations over the two years considered here. These abnormal returns are
economically and statistically highly significant. The underperformance
of companies issuing traditional PIPEs to non-hedge investors is less pro-
nounced, particularly during the first year following the PIPE issuance. The
statistical inference is not affected much if the standard errors are estimated
using bootstrap-simulations following Lyon, Barber, and Tsai (1999).20

In unreported results, we also analyze the short- and the long-term
performance of PIPE companies using a more detailed definition of PIPE
securities and using additional investor categories. Our results remain
consistent using these alternative classifications.21

The poor performance of companies issuing structured PIPEs is consis-
tent with the manipulation hypothesis of Hillion and Vermaelen (2004).
However, the poor performance of companies issuing traditional PIPEs
to hedge funds cannot be explained by market manipulation, because
investors in traditional PIPEs cannot increase the value of their position
through short-selling pressure during the conversion period. Instead, we
argue that hedge funds are investors of last resort for troubled firms. At
the time of the closing of the PIPE, the market may not have been fully
aware of the troubled state of the issuing firm. Subsequently, as the market
becomes informed, prices decline. The relatively slow market adjustment
can be justified by the fact that companies often do not identify immedi-
ately the investors in their private placements. Furthermore, these firms
are very small with little analyst coverage, which might cause an additional
delay in the market reaction. Hedge funds are ideally suited to be investors
of last resort as they have few restrictions in establishing short positions
to hedge any possible downside risk associated with investing in troubled
firms, as described in Section 4.

3.3 Calendar time portfolios
In this section, we compute calendar time abnormal returns of companies
that issue PIPEs. Fama (1998) and Mitchell and Stafford (2000) argue that
the event study methodology does not appropriately take into account

20 A relatively large number of companies issue multiple PIPEs over our sample period. Thus, the returns
of these companies are weighted more heavily. However, our results are not affected significantly if we
exclude multiple deals. Moreover, our results do not change qualitatively if we exclude companies with
stock prices below $5 on the closing day of the transaction or if we exclude companies with market
capitalizations below $10 million. See Ball, Kothari, and Shanken (1995) for a discussion of potential
problems caused by low-price stocks.

21 Appendix A summarizes the detailed security structures.
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cross-sectional dependencies in returns. In a first step, we form a buy-and-
hold portfolio of all the common stocks of companies that issue PIPEs
during the past 500 trading days between 1996 and 2002.22 In a second
step, we compute the abnormal returns using various factor models. The
equally weighted portfolio invests $1 in each PIPE issuing company the
day after the close of the PIPE transaction. Thus, the portfolio holds each
position for 500 days.

Because of the low liquidity in some of the companies issuing PIPEs,
daily closing prices often are stale. Therefore, we analyze the weekly
instead of daily returns and additionally include lagged factor returns.23

We compute abnormal returns using several different factor models. The
first model simply computes the average excess return relative to the mar-
ket return.24 The second model estimates the abnormal return using the
one-factor CAPM. The third model follows Fama and French (1993) and
includes a market, size, and book-to-market factor. The fourth model adds
a momentum factor following Carhart (1997). The fifth model follows the
conditional model of Ferson and Schadt (1996) and uses predetermined
instruments to capture time-varying factor loadings. Our specification
includes interaction terms between the Carhart factor returns and various
demeaned lagged macro-economic variables.25 We obtain similar results
if we use a conditional model based on a one- or a three-factor model. The
sixth model is based on the factor model by Eckbo, Masulis, and Norli
(2000) and includes six macro factors, which control for event-dependent
risk characteristics.26 Eckbo, Masulis, and Norli (2000), Carlson, Fisher,
and Giammarino (2006), and Lyandres, Sun, and Zhang (2006) argue

22 The results are consistent if we only include companies that issued PIPEs in the last 100 or 250 trading
days.

23 We obtain similar results if we use daily returns and if we do not include the lagged factor returns.
Actually, the standard errors tend to be lower with daily returns.

24 The daily factor returns for the three-factor model are obtained from Kenneth French’s Web site:
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data Library. The daily momentum return is
constructed following the description on French’s website.

25 The macro variables of Ferson and Schadt (1996) are the one-month Treasury bill yield, the dividend
yield of the CRSP value-weighted index, the Treasury yield spread (10-year minus 1-year Treasury bond
yields), the quality spread in the corporate bond market (AAA minus BAA corporate bond yields), and a
January indicator variable.

26 The macro factors of Eckbo, Masulis, and Norli (2000) are the value-weighted market index, the return
spread between Treasury bonds with 10-year and 1-year maturities, the return spread between 90-
and 30-day Treasury bills, the seasonally adjusted percent change in real per capita consumption of
nondurable goods, the difference in the monthly yield change on BAA- and AAA-rated corporate bonds,
and unexpected inflation. The Treasury and corporate bond yields are obtained from the Web site of the
Board of Governors of the Federal Reserve System: http://www.federalreserve.gov/releases/. The Treasury
bill yields are obtained from CRSP. Per capita nondurable consumption is obtained from the NIPA
accounts of the Bureau of Economic Analysis (http://www.bea.doc.gov), and the consumer price inflation
is obtained from the Bureau of Labor Statistics (http://www.bls.gov/cpi/). The estimation of expected
inflation follows Eckbo, Masulis, and Norli (2000) by running a regression of real Treasury bill returns on
a constant and 12 of its lagged values. We regress the portfolio returns on the original raw factor series, as
reported in Panel D from Table 9 of Eckbo, Masulis, and Norli (2000).
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Table 5
Returns of calendar time portfolios of companies that issue PIPEs

All PIPEs Traditional PIPEs Structured PIPEs

Hedge Other Hedge Other Hedge Other
Funds Investors Funds Investors Funds Investors

Excess return −32.37*** −11.83 −16.50 −7.24 −42.03*** −24.49*

above market (11.62) (9.97) (12.45) (10.05) (12.16) (12.59)
CAPM alpha −35.85*** −14.86 −19.77* −9.90 −45.99*** −28.69**

(10.91) (9.39) (11.77) (9.49) (11.47) (12.04)
3-Factor Fama– −29.78*** −10.52* −13.99* −5.71 −39.99*** −24.81**

French alpha (7.19) (5.91) (8.22) (6.15) (8.58) (10.00)
4-Factor Carhart −27.54*** −11.22* −14.44* −6.71 −36.05*** −22.64**

alpha (7.35) (6.02) (8.42) (5.87) (8.74) (10.23)
4-Factor Ferson– −29.61*** −13.23** −16.53* −8.84 −37.07*** −24.91**

Schadt alpha (7.15) (5.87) (8.51) (6.10) (8.59) (10.61)
6-Factor Eckbo– −35.43*** −14.51 −19.41* −9.56 −45.51*** −28.39**

Masulis–Norli alpha (10.76) (9.27) (11.72) (9.40) (11.28) (11.84)

The table summarizes the abnormal returns of a calendar-time portfolios that include all the stocks of
companies, which closed a PIPE deal during the last 500 trading days. The portfolios are formed by
investor type (hedge funds vs. other investors) and by security structure (traditional vs. structured).
PIPE transactions are allocated to ‘‘Hedge Funds’’ if hedge funds account for more than 50% of
the investment and to ‘‘Other Investors’’ if other known investors account for more than 50% of
the investment. We compute abnormal returns according to several factor models as summarized in
the first column. The abnormal returns are expressed in percent and are annualized. The standard
errors are summarized in parentheses. ‘*’, ‘**’, and ‘***’ denote abnormal returns that are statistically
different from zero at the 10, 5, and 1% significance levels. We test for the differences between the
characteristics of traditional and structured PIPEs and for the two investor classes (hedge funds vs.
other investors) by computing the intercept of the factor regressions using the difference in the raw
returns of the two portfolios as the dependent variable. The pairs that are significantly different at the
10% significance level are indicated in italics.

that the risk exposure changes around SEOs. Such risk changes might
explain the underperformance of the issuing companies relative to matched
companies.27

Table 5 summarizes the annualized abnormal returns for various
portfolios of PIPE issuing companies, according to the investor
composition and the security structure. The first row shows that a portfolio
including all the stocks that issue PIPEs to hedge funds during the previous
2 years has an average annualized excess return of −32.37% per year
relative to the market. On the other hand, a corresponding portfolio of
companies obtaining financing from other investors does not exhibit a
significantly negative excess return.

The calendar time portfolios confirm our previous results that companies
issuing structured PIPEs and companies raising capital from hedge fund
investors perform poorly. Thus, our results are not driven by common

27 We do not find large changes in risk for our sample of PIPE companies during the two years following the
PIPE issuances. Whereas the standard deviation of the returns decreases slightly during the two years after
a PIPE issuance, the beta does not decrease. Furthermore, risk levels would need to change dramatically
to explain the dismal returns of PIPE issuing companies.
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variation in risk levels and risk premia or by changes of the fundamentals
of the companies, which result from equity issuances.

3.4 Determinants of stock price performance
This section analyzes whether our results are robust if we include additional
control variables in a multivariate regression specification. The dependent
variable is the excess buy-and-hold return of a PIPE issuing company
relative to one of the six Fama–French size and book-to-market portfolios.
The independent variables are indicator variables for the security structure
and the investor composition and additional firm and deal characteristics.
All the accounting variables are winsorized at the 1% level to eliminate the
impact of extreme outliers. The standard errors are robust and corrected
for clustering of observations by the same company. All estimations
include unreported year- and industry-fixed effects.

The first three columns of Table 6 summarize the results over the 10-day
event window. We find that companies obtaining financing from hedge
funds perform substantially worse in the short-term even after controlling
for the security structure. Moreover, the results indicate that companies
issuing structured PIPEs also perform significantly worse than companies
receiving funding from other investor classes.

The remaining columns summarize the regression results using the
long-term excess returns over two different time periods ([6, 250],
and [6, 500]) as the dependent variables. The indicator variables
for hedge fund investors and for structured PIPEs enter significantly
and confirm the previous results. These results are not affected
substantially if we control for additional variables. Companies with larger
market capitalizations experience larger underperformance than smaller
companies. An important determinant of stock price performance is the
indicator variable for whether a company recently received venture capital
funding. Companies that are venture capital backed outperform companies
that are not venture capital backed by a substantial margin.

3.5 Additional measures of long-term performance
We find that companies receiving funding from hedge funds are more
likely to be delisted within two years of the PIPE issuance. For example, in
the two years following the PIPE issuance, 34.6% of companies receiving
funding from hedge funds and 25.6% of companies receiving funding from
other known investors are delisted. Looking at the delisting codes in CRSP
indicates that the vast majority of companies are delisted because they do
not satisfy the listing requirements (e.g., price fell below acceptable level;
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violations of exchange’s financial guidelines; insufficient float or assets).
Only 15% of delisted companies merged with other companies.28

In unreported results, we analyze whether there is a relationship between
the investor composition and the accounting performance. Consistent with
the stock market performance, we find that companies obtaining financing
from hedge funds and through structured PIPEs tend to experience worse
operating performance after the PIPE issuance.

We do not argue that the poor long-term performance is caused by the
involvement of hedge funds. It is possible that many of the companies that
obtain funding from hedge funds might not have been able to attract other
investors and would have performed even worse without the hedge fund
investment, since many of these companies might have been forced into
default or more acute financial distress.

The poor long-term performance of hedge-funded companies is
consistent with worse fundamentals and with more difficulty in obtaining
financing from other more conservative investors. Hedge funds act as
investors of last resort for firms with the fewest alternative financing
options. Hedge funds often are more willing to invest in companies with
substantial asymmetric information or in companies that are temporarily
over-valued, because they are able to hedge the downside risk by either
negotiating PIPE securities with repricing rights or by entering into short
positions of the underlying stocks of the issuing companies. This is in sharp
contrast to other investors, such as mutual and pension funds, for whom
regulatory requirements or self-imposed trading restrictions limit the use
of such strategies.

4. Short interest of PIPE companies

This section investigates whether short-selling pressure is associated with
hedge fund investors. Hedge fund investors often use short-selling or
derivative securities. Other investors are more likely to be buy-and-hold
investors because of regulatory requirements or a lack of knowledge and
experience using sophisticated trading strategies.

Investors might be interested in hedging their risk exposure of PIPE
securities through short-selling because they might have anticipated that
these firms would perform poorly in the long term. The incentives to hedge
tend to be larger for traditional PIPEs than for structured PIPEs because

28 Delisted companies are included in our stock performance analysis. We use the actual daily returns until
the delisting date and the delisting return from CRSP on the last trading date. The returns of delisted
companies in the event study are replaced by the returns of the matched company after being delisted to
avoid missing observations. In the calendar time portfolios, the portfolios are rebalanced on the delisting
date. Shumway (1997) documents a bias in CRSP because correct delisting returns are often not available.
He finds that this effect biases returns upward for delists owing to bankruptcy and other negative reasons.
In our case, this effect would bias against our results since companies obtaining financing from hedge
funds and through structured PIPEs are more likely to be delisted.
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structured PIPEs are already partially protected against price declines.
Hillion and Vermaelen (2004) argue that a structured PIPE might give its
investors incentives to manipulate the price downward in order to receive
a higher percentage of the firm upon conversion. One way to reduce the
effective price temporarily is to short-sell the stocks aggressively during the
conversion window. In this case, we should observe a significant increase
in the short interest for companies that issue structured PIPEs.

To investigate the short-selling behavior around the closing date of the
PIPE securities, we compute the average ratio between securities shorted
in a specific month and the total number of securities outstanding for firms
surrounding the PIPE transaction. Unfortunately, we do not observe the
identity of the short-sellers. Thus, we do not know whether short-selling is
driven by the investors in the deals or by unaffiliated short-sellers. Also, if
investors are attempting to manipulate a security, they have an incentive
to hide their actions, making it more difficult for us to find an effect.

Figure 3 reports the abnormal short interest of companies issuing
traditional and structured PIPEs for hedge fund and non-hedge fund
investors. Abnormal short interest is defined as the difference between the
short interest of companies issuing PIPEs and the short interest of matched
companies according to industry, size, book-to-market, and momentum,
as described in Section 3. We find that traditional PIPE companies that
obtain financing from hedge funds have significantly higher initial levels
and significantly larger increases in their short interest around PIPE
issuances. This result is consistent with hedge funds’ eliminating their risk
exposure after investments in PIPE securities by taking short positions in
the underlying stocks. In unreported results we find that the increase in the
short interest is larger for common stock than for fixed convertible PIPEs.
This should be expected since the optimal hedge ratio is substantially
larger for common stock than for fixed convertible securities, as discussed
in Section 1. Moreover, we find that the abnormal short interest of
traditional PIPE companies that obtain financing from hedge funds
decreases gradually within the first two years after the PIPE issuances. This
result is consistent with hedge funds closing out their short positions as
they dispose of the stocks acquired through their original PIPE purchase.29

For structured PIPEs, we find that the short interest increases for
transactions done by both hedge and non-hedge fund investors. However,
the change in short interest for hedge fund deals is not significantly

29 The short interest of companies issuing traditional PIPEs to hedge funds increases on average by 0.9% of
the shares outstanding. On the other hand, the median hedge fund investment for these deals is 6.6% of the
market capitalization. It should not be expected that the short interest increases by the whole amount of
the proceeds. First, investors might hedge using derivative securities or using off-shore markets. Second, a
significant portion of traditional PIPEs is fixed convertible securities, which have an optimal hedge ratio of
less than 100%. Third, it might be difficult to short-sell some less liquid securities. We find that the increase
in short-selling is concentrated in a small number of companies, which have relatively high institutional
holdings.
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Figure 3
Abnormal short interest companies issuing PIPEs
We depict the abnormal short interest of companies issuing PIPEs by security structure (traditional vs.
structured) and investor (hedge funds vs. other investors). Short interest is defined as the proportion of
shares sold short relative to shares outstanding. Abnormal short interest is the difference between the short
interest of companies issuing PIPEs and the short interest of matched companies according to industry,
size, book-to-market, and momentum. PIPE transactions are allocated to ‘‘Hedge Funds’’ if hedge funds
account for more than 50% of the investment and to ‘‘Other Investors’’ if other known investors account
for more than 50% of the investment.

different from the change in short interest for other deals. This can be
explained by the fact that ‘‘Other Investors’’ for structured PIPEs often
are brokers and dealers, who might follow trading strategies similar to
those of hedge funds. We find that the increase in short interest is less
pronounced for companies issuing structured PIPEs to hedge funds than
for companies issuing traditional PIPEs to hedge funds. Furthermore, as
discussed in Section 3.5, companies exhibit negative operating performance
after issuing structured PIPE securities. The lack of a substantial increase
in short interest for companies issuing structured PIPEs and the poor
operating performance of these companies are more consistent with the
investor of last resort hypothesis than with market manipulation.

Table 7 analyzes the determinants of the short interest after the PIPE
issuance using a multivariate regression. Three dependent variables are
considered on the basis of the average short interest during the first
6 months, the second 6 months, and the second year after the PIPE
issuance. The independent variables include indicator variables for the
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Table 7
Determinants of short interest

Short interest during Short interest during Short interest during
the first six months the second six months the second year

after close (%) after close (%) after close (%)

Traditional PIPE and 0.79*** 0.84*** 0.62*** 0.69*** 0.01 0.17
hedge fund investor (0.16) (0.16) (0.22) (0.22) (0.30) (0.29)

Structured PIPE 0.39* 0.64*** 0.33 0.67** 0.47 0.97**

(0.20) (0.21) (0.29) (0.31) (0.43) (0.44)
Structured PIPE and 0.17 0.14 0.31 0.23 −0.28 −0.35

hedge fund investor (0.22) (0.24) (0.32) (0.34) (0.47) (0.47)
Short interest during the six 0.86*** 0.80*** 0.68*** 0.60*** 0.54*** 0.42***

months before close (0.03) (0.03) (0.03) (0.04) (0.05) (0.05)
Log of proceeds from 0.13* 0.20** 0.20*

PIPE (0.07) (0.10) (0.12)
Log of market value 0.44*** 0.69*** 0.91***

at close (0.08) (0.12) (0.16)
Book-to-market ratio in −0.01 0.00 0.30

year prior to close (0.10) (0.15) (0.33)
Excess return in year 0.12*** 0.13** 0.05

prior to close (0.03) (0.05) (0.05)
Log of trading volume −0.07 −0.15** −0.22***

six months before close (0.05) (0.07) (0.08)
Venture capital funded −0.18 −0.14 −0.23

during prior five years (0.14) (0.21) (0.32)
Return on assets at −0.04 0.04 −0.24

fiscal year before close (0.09) (0.13) (0.22)
Leverage in fiscal −0.20** −0.10 −0.01

year before close (0.10) (0.14) (0.24)
Number of analysts 0.02 0.04 0.09

(0.03) (0.05) (0.06)
Proportion of 0.63* 0.91 1.96**

institutional holdings (0.38) (0.61) (0.97)

Number of observations 2665 2362 2379 2124 1567 1414
R-squared (%) 63.24 67.62 39.28 44.98 23.99 33.11

The table summarizes the results of regressing the average short interest during several time periods
after the close of the PIPE transaction on the characteristics of the PIPE and firm attributes. All
regressions include indicator variables for the years of the close of the deal and the industry sectors.
The standard errors are robust and corrected for clustering of observations by the same company
and are summarized in parentheses. ‘*’, ‘**’, and ‘***’ denote estimates that are statistically different
from zero at the 10, 5, and 1% significance levels.

security structure and the investor composition, the lagged value of short
interest, and additional control variables. All regressions include year- and
industry-fixed effects and correct the standard errors for clustering.

The regression results are consistent with Figure 3 and indicate that
companies that issue traditional PIPEs to hedge funds have significantly
higher short interest during the first year after the issue of a PIPE.
Furthermore, we also find that companies that issue structured PIPEs
experience an increase in short interest relative to companies that issue
PIPEs to non-hedge fund investors. However, the results for the security
structure tend to be less significant than the results for the investor
classification.
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These results indicate a significant association between short interest and
investor classifications. We find that companies that issue traditional PIPEs
to hedge funds and companies that issue structured securities experience
a significant increase in short interest after the PIPE issuance. This result
supports our hypothesis that hedge funds are an investor of last resort.
Hedge funds are willing to invest in poorly performing companies because
they are able to protect themselves either by obtaining price-protected
structured PIPEs or by short-selling the underlying stocks.

5. Performance of hedge funds that invest in PIPEs

Although the performance of the underlying stocks of companies obtain-
ing funding from hedge funds is very poor, it is not necessarily the case
that the PIPE investors also perform poorly. Unfortunately, we cannot
compute the returns investors generate in specific deals for several reasons:
first, we do not know when the investors exercise their conversion rights
and liquidate their positions.30 Second, we do not observe whether the
investors short-sell the stocks of the issuing firm. Third, PIPE securities are
usually sold at significant discounts and often include warrants, various
convertibility features, repricing rights, and other option-like characteris-
tics. We generally do not have sufficiently detailed information to price all
these various security components.31

Whereas we cannot observe the profitability of individual transactions
of hedge funds, we can investigate whether hedge funds repeatedly invest in
PIPE securities and whether hedge funds investing in PIPE securities tend
to perform poorly. First, we should expect that hedge funds would stop
participating in PIPE investments if these investments are unprofitable.
Second, if PIPE investments are unprofitable for hedge funds, then we
should observe that hedge funds specializing in PIPEs experience poor
performance subsequent to the PIPE investments.

The Sagient Research database identifies over our sample period a total
of 1666 different hedge funds, of which 1452 participate in fewer than 10
PIPE transactions. The remaining 214 hedge funds participate, on average,
in 23.86 PIPEs over an average time span of 3.58 years. The fact that some

30 Companies cannot generally sell the securities on the open market before their registration statement to
the SEC is declared effective. If there are no material problems with the registration statement, it can
generally be declared effective within 20 days. Unfortunately, we do not have these effective dates for
most of our PIPE transactions. However, we checked a sample of 1757 PIPE transactions between 2003
and 2005 and found that the median filing date occurs 32 days after the close of the PIPE transaction
and the median effective date occurs 71 days after the close. The inter-quartile range between the closing
and the filing date is 17–58 days and the inter-quartile range between the closing and the effective date is
38–118 days.

31 A related literature investigates the performance of investors in private equity. Moskowitz and Vissing-
Jørgensen (2002) investigate the returns on nonpublic traded equity. Lerner, Schoar, and Wong (2005)
compute the performance of different investors in private equity fund investments and show substantial
heterogeneity in the performance of different classes of limited partners.
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hedge funds invest in multiple PIPE securities over relatively long time
periods supports the hypothesis that these PIPE transactions are profitable
for hedge funds.

To investigate the performance of hedge funds investing in PIPEs, we
merge our database of PIPE investors with the Lipper TASS hedge fund
database. Unfortunately, we cannot match all funds between the two
databases.32 We can find hedge fund investors in TASS for around 30% of
the PIPE transactions with hedge funds as main investors. However, these
PIPEs represent about 58% of the capital raised through PIPE transactions
by hedge funds as main investors.

Table 8 summarizes the raw and abnormal performance of hedge funds
that recently invested in PIPEs. The abnormal returns are computed by
subtracting the return of a comparable hedge fund, which has the same
strategy and the nearest asset size according to TASS. If asset size is missing
in TASS, then the fund is matched randomly to the contemporaneous
return of another fund with the same strategy and with missing assets.33

We find that the average return of hedge funds equals 2.03% in the
month they purchase PIPE securities. The performance decreases if we
include a longer time window. For example, the average return decreases
to 1.02% per month or about 12% per year if we consider all the hedge
funds that purchased PIPEs during the prior 12 months.34 Table 8 also
documents that hedge funds purchasing PIPE securities do not significantly
underperform matched hedge funds.35

Hedge funds investing in PIPEs tend to exhibit relatively favorable
annualized Sharpe ratios.36 The average Sharpe ratio for hedge funds
purchasing PIPEs equals 0.71.

32 This problem seems to plague hedge fund studies that use the available databases. Liang (2000) argues
that the TASS database is generally superior to the HFR (Hedge Fund Research) database. He shows that
there is not a very large overlap in the coverage between different hedge fund databases. For example, in
1997/1998 there were 465 live and dead funds included in both TASS and HFR. However, 697 funds in
HFR were not included in TASS and 1162 funds in TASS were not included in HFR.

33 The hedge funds purchasing PIPEs and the matched hedge funds have similar risk exposures. The market
beta of hedge funds that purchase PIPEs during the prior 12 months is 0.49, whereas the beta of matched
hedge funds is 0.44. The average annualized standard deviation over the prior 12 months of hedge funds
purchasing PIPEs is 14.4%, whereas the corresponding standard deviation for matched hedge funds is
13.8%.

34 The longer term performance results are also consistent with the monthly raw returns of funds in the
TASS database that list ‘‘Reg-D’’ as an investment focus. The raw return of these hedge funds is 0.84%
per month over our sample period and exceeds significantly the return of matched funds. Regulation D
concerns the limited sale and offering of securities without registration and covers PIPE securities.

35 Consistent with Fung and Hsieh (2000) we find a significant ‘‘instant history bias.’’ Eliminating backfilled
returns tends to reduce the levels of the returns. For example, the average raw returns of hedge funds
investing in PIPEs equals 2.14 (current month), 1.21 (6 months), 0.81 (12 months), and 0.54 (24 months)
after eliminating backfilled returns.

36 The Sharpe ratio is computed for each hedge fund as the ratio between the mean annualized excess return
of the fund relative to the risk-free rate divided by the annualized standard deviation of the return over
the time period between the first PIPE investment and 24 months after the last PIPE investment.
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Table 8
Performance of hedge funds investing in PIPE securities

Monthly abnormal return of hedge
Monthly raw return of hedge funds fund invested in PIPEs relative

invested in PIPEs (%) to matched hedge fund (%)

All Traditional Structured All Traditional Structured
PIPEs PIPEs PIPEs PIPEs PIPEs PIPEs

Current 2.03*** 2.20*** 1.69*** 0.49 0.12 1.31***

month (0.36) (0.49) (0.27) (0.45) (0.62) (0.43)
[477] [333] [161] [477] [333] [161]

6 months 1.40*** 1.38*** 1.45*** 0.60*** 0.53** 0.68**

(0.19) (0.23) (0.23) (0.23) (0.27) (0.34)
[1525] [1236] [520] [1525] [1236] [520]

12 months 1.02*** 0.97*** 1.20*** 0.37*** 0.33 0.61**

(0.15) (0.18) (0.21) (0.18) (0.21) (0.28)
[2216] [1881] [780] [2216] [1881] [780]

24 months 0.80*** 0.76*** 1.07*** 0.18 0.17 0.31
(0.12) (0.14) (0.18) (0.15) (0.16) (0.23)
[3161] [2759] [1084] [3161] [2759] [1084]

The table summarizes the performance of hedge funds that recently invested in PIPE securities
by security structure (traditional vs. structured). The abnormal returns are computed by
subtracting the return of a hedge fund that has the same strategy and the nearest asset size
according to TASS. If asset size is missing in TASS, then the fund is matched randomly to
the contemporaneous return of another fund with the same strategy and with missing assets.
The returns are expressed in percent and are computed at a monthly frequency. The standard
errors are summarized in parentheses. The number of monthly observations for each sample
is noted in brackets. ‘*’, ‘**’, and ‘***’ denote abnormal returns that are statistically different
from zero at the 10, 5, and 1% significance levels.

The persistent activity of hedge funds in the PIPE market and the
relatively strong performance of hedge funds involved in PIPE transactions
indicate that being a lender of last resort pays off for hedge funds, even if
the underlying stocks perform relatively poorly.

6. Conclusions

This paper discusses the role of hedge funds in private placements. We find
investments by hedge funds are associated with significantly negative long-
run performance of the underlying equity, even after controlling for the
security type. On the other hand, we find little to no abnormal performance
in firms issuing traditional private placements to other investors.

We find evidence consistent with the fact that firms that sell their equity
to hedge funds have few alternatives to raise external financing because of
severe information asymmetries and poor operating performance. Firms
that obtain equity financing from hedge funds tend to be smaller and
riskier and are less likely to have analyst coverage compared to firms that
obtain financing from other investor classes. The firms that obtain equity
financing from hedge funds also are more likely to sell their securities
at a greater discount and with more warrants and shorter times to first
conversion.
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Hedge funds are well suited to act as investors of last resort. Either
by negotiating repricing rights, shorting the underlying security, or other
means, hedge funds are able to reduce their risk in what could otherwise be
a high-risk and illiquid position. Thus, hedge funds might be more willing
to invest in firms that otherwise would be shut out of the external capital
market. We also show that hedge funds that invest in PIPE securities
tend to perform relatively well, even though the companies they invest in
perform poorly. Our results are consistent with the hypothesis that hedge
funds act as investors of last resort, playing an important role in the market
for young, high-risk firms with substantial asymmetric information and
large capital needs.

Appendix A: Detailed security structures

This appendix describes the various PIPE securities in more detail. Securities (1–4) are
traditional PIPEs and securities (5–10) are structured PIPEs.

(1) The most basic security is a common stock PIPE, where a fixed number of shares are
issued and sold at a predetermined discount to the market price. A common stock
PIPE sometimes includes warrants that let the investor purchase additional shares at a
fixed price during a specific time period.

(2) A fixed convertible preferred stock PIPE represents equity ownership that is ranked
higher than common stock in case of bankruptcy or liquidation. A fixed convertible
yields a current return through dividend payments and can be converted by the investor
into a fixed number of shares of the company’s common stock at a predetermined
ratio. The implied fixed conversion price is usually above the current market price. The
investor in a fixed convertible exchanges the PIPE security for common stocks if the
stock price is sufficiently high on the conversion date.

(3) A fixed convertible debt PIPE is a loan obligation of the company that ranks higher
than any equity securities and pays a current interest rate. The other specifications are
identical to a fixed convertible preferred stock.

(4) A small number of PIPEs are shelf sales of common stocks, which are sales of a company’s
common stock from an existing shelf registration statement. The registration allows
the company to sell the securities over a period of time.

(5) A floating convertible preferred stock PIPE has a variable conversion price that is
based on the future market price of the common stock after the issuance. This feature
protects the investor if the price of the common stock changes after the PIPE deal is
closed, because the investor will receive an increasing number of shares if the stock
price decreases. Floating convertibles often include caps and floors, which limit the
possible range of conversion prices.

(6) A floating convertible debt PIPE has similar specifications as a floating convertible
preferred stock PIPE, except for the ranking in case of bankruptcy or liquidation.

(7) A structured equity line is an agreement that requires the investor to purchase a
predetermined value of the company’s common stock over a certain period of time.
The price of the stock is usually determined as an average of the closing prices during
a pre-specified period in the future minus a fixed discount.

(8) A small number of common stock private placements are classified as common stock
reset PIPEs. These deals include repricing rights, which allow the investor to receive
additional shares of common stocks if the market price decreases after the closing

570

The Review of Financial Studies / v 22 n 2 2009



Hedge Funds as Investors of Last Resort?

date. The repricing clause functions very similarly to a floating convertible in that the
number of shares issuable can change every day.

(9) A reset convertible preferred stock PIPE has a fixed conversion price that is subject to
a number of resets at specific times following the closing date. At the time of each of
the resets, the fixed conversion price is adjusted as a percentage of the current market
price and then remains fixed at this new price until the next reset date.

(10) A reset convertible debt PIPE is similar to a reset convertible preferred stock PIPE
except for the ranking in case of bankruptcy or liquidation.

Appendix B: Estimation methodology

This section explains the methodology used to perform the event study in Section 3. First,
we download from CRSP the SIC codes and the market capitalizations at the end of each
calendar year of all the common stocks that are not closed-end funds, ADRs, REITs, and that
are headquartered in the U.S. We merge this data set with the corresponding book-to-market
ratios from Compustat. For companies with fiscal-year-ends before October, we use the
book value at the end of the current fiscal year; and for companies with fiscal-year-ends after
September, we use the book values at the end of the previous fiscal year to allow some time
delay for the publication of the accounting values after the end of the fiscal year.

Second, we match companies according to their industry classification, size, book-to-
market ratio, and momentum. We classify all the companies into 48 industries according to
the SIC codes, as described in Fama and French (1997).37 We rank the companies in each of
these 48 industries by their market capitalization, their book-to-market ratio, and their return
during the previous 12 months. We match each company monthly to another company in
the same industry that did not issue a PIPE in the previous two years so that the sum of
the absolute deviations of the size, the book-to-market ratio, and the momentum rankings is
smallest. If the size, the book-to-market ratio, or the momentum returns are missing, then
we match the company to another company in the same industry group with missing size,
book-to-market ratio, or momentum returns. The distribution of the characteristics for the
PIPE and the comparable companies is very close.

Third, we compute the daily buy-and-hold returns for all companies in our sample during
a 750 trading day window starting 250 days prior to the close of the PIPE transaction. If the
returns for a company that issues a PIPE are not available in CRSP, we set the returns equal
to the returns of the matched company. If the holding period returns for a matched company
are not available in CRSP, then we replace this company with the company that had the
next-closest match at the end of the calendar year prior to the closing date of the PIPE.

Fourth, we compare these average returns for different PIPE deals over various sample
periods. The abnormal return is defined as the difference between the buy-and-hold return
of the PIPE company and the buy-and-hold return of the matched company.

Appendix C: Compustat data definitions

This section explains the accounting variables used in the previous regressions. All data
are obtained from Compustat. The Compustat data items used are as follows: total assets
(item 6); book equity [total assets − total liabilities (item 181) − preferred stock (item 10
or, if missing, item 56) + deferred taxes (item 35) + convertible debt (item 79)]; book debt

37 The industry classification can be obtained from Kenneth French’s Web site:
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data Library.
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[total assets − book equity]; leverage [book debt/total assets]; book-to-market ratio [common
equity (item 60)/(common shares used to calculate EPS (item 54) × fiscal year close price
(item 199)]; return on assets [net income (item 172)/total assets (item 6)]; capital expenses and
R&D relative to assets [capital expenditures (item 128) + research and development expenses
(item 46)/total assets (item 6)].
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