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Abstract

Essays in Financial Economics

by

Sung Bin Sohn
Doctor of Philosophy in Economics

University of California, Berkeley

Professor Ulrike Malmendier, Chair

This dissertation consists of three essays in financial economics. The first two essays explore
how initial public offerings are affected by various stock market conditions. In the third
essay, I study the meaning of innovations in investor sentiment.

In the first essay, I use cointegration techniques to decompose stock market shocks into
permanent and transitory shocks, building on the idea that transitory shocks should not have
long-run effects on dividends and stock prices. The decomposed shocks improve on existing
valuation measures by indicating the extent to which market value is driven by permanent
or transitory fluctuations. I then examine the effects of these shocks on several aspects
of IPOs, and find that (1) despite the lack of long-run effects on firms’ value, more firms
go public in response to stronger transitory shocks; (2) firms that go public after stronger
transitory shocks underperform their benchmark more severely in the long run; (3) dur-
ing the book-building period, managers are more likely to limit secondary share sales after
stronger transitory shocks; and (4) managers who limit secondary share sales further during
the book-building period exhibit more severe long-run underperformance. These findings
are consistent with the hypothesis that transitory shocks induce more IPOs that oppor-
tunistically exploit temporarily higher market valuation than IPOs that finance profitable
projects in better market conditions. The findings are also consistent with the hypothesis
that managers are more prone to become overconfident after stronger transitory shocks and
that the resulting overconfidence leads to long-run underperformance. The decomposition
methodology can also be applied to other corporate finance decisions such as SEOs, mergers
and investments.

The second essay establishes a model that incorporates both uncertainty and dispersion of
opinion to examine how these two factors affect IPO stock performance. The model predicts
that, unlike uncertainty, dispersion of opinion has nonlinear effects. There is a threshold
of dispersion of opinion below which the dispersion does not affect IPO stock performance.
Above the threshold, on the other hand, larger dispersion of opinion bids up the stock price
higher and consequently yields the lower long-run return. The level of the threshold is
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increasing in the amount of free-floating shares in the market. Since IPO firms tend to have
relatively small free-floating shares than other listed firms, IPO stocks are more subject to
the dispersion of opinion. Thus, empirical researches that do not control the dispersion of
opinion can produce misleading results on IPO performance. The model also predicts IPOs
observations are subject to self-selection bias. Private firms would decide not to go public
under the combination of high uncertainty and small dispersion of opinion, which could
actually yield high long-run returns. This prediction helps explain the time variation of IPO
volume and the general pattern of IPO long-run underperformance.

The third essay tries to understand the meaning of innovations in investor sentiment. The
role of investor sentiment in the stock market has attracted attentions of economists. Previ-
ous papers show that investor sentiment has return predictability and it is more pronounced
among stocks that are more difficult to value and to arbitrage, and emphasize the behavioral
role of investor sentiment. However, it still remains unclear whether this predictability is
due to a causal effect of autonomous animal spirits or not. Alternatively, investor sentiment
may reflect systematic risks and the predictability could be mere coincidence, not causation.
For a structural interpretation, I introduce a modified version of the long-run risks model
in which sentiment innovations arise from both animal spirit shocks and several risk shocks,
and animal spirit shocks could affect stock returns. By matching impulse responses from
data simulated according to the theoretical model to those from actual data, I estimate pa-
rameters in the model. The estimated model moderately replicates the historical data in the
actual stock market. The estimation results show that a substantial amount of variation in
investor sentiment is explained by systematic risk shocks as well as by animal spirit shocks,
and that animal spirit shocks can have significant effects on stock returns. The findings
suggest that investor sentiment is a noisy proxy of animal spirits and that autonomous ani-
mal spirits are at least in part responsible for the apparent return predictability of investor
sentiment.
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Chapter 1

The Role of Transitory Shocks in Equity
Financing: Evidence from IPOs

1.1 Introduction

Stock prices rise and fall in response to shocks in the market. This fluctuation provides
managers with incentives and opportunities to time the market in equity financing. Indeed,
a large body of literature has documented that managers attempt to time the market in
various forms of equity financing. Lerner (1994), Loughran et al. (1994) and Pagano et al.
(1998) show that the high volume of initial public offerings (hereafter, IPOs) is associated
with a high valuation in the stock market. Seasoned equity issuance increases following a
period of high returns (Marsh, 1982; Asquith and Mullins Jr., 1986) and repurchases coincide
with low valuations (Ikenberry et al., 1995). Also consistent with the notion of equity market
timing, firms issue relatively more equity than debt before a bear market begins (Baker and
Wurgler, 2000). In short, managers try to issue equity at high prices and repurchase at low
prices.

However, note that the current high or low prices, on which the decision of equity financ-
ing is essentially based, can be either permanent or transitory depending on the character-
istics of shocks the prices respond to. For example, innovation in production technology or
opening up of a new market improves firms’ profitability and this type of shock would bring
about higher prices that persist permanently. On the other hand, investing fads or discount-
rate news would affect stock prices only temporarily. Up until now, there has been little
emphasis on making a distinction between shocks that have different persistence. Although
market-timing literature implicitly assumes that what managers attempt to take advantage
of is a transitory shock rather than a permanent one, the empirical analyses in existing pa-
pers do not actually distinguish permanent and transitory shocks. Little emphasis does not
mean, however, that it may well be neglected. In fact, the distinction is crucial to better
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Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

understand the actual practice of equity financing and to test competing hypotheses.
To explore possibly distinct roles of permanent and transitory shocks, this research de-

composes stock market shocks into permanent and transitory shocks using cointegration
analyses. Then I examine the effects of the decomposed shocks on managers’ equity financ-
ing decision using IPO data. I also examine how managers’ expectations on their firms’
prospects change following the shocks, and what implications the shocks have for IPO firms’
long-run performance. To my knowledge, this research is the first study that explicitly distin-
guishes shocks based on their persistence and applies the shocks to the context of corporate
finance.

Throughout the chapter, a permanent shock is defined as one that has long-run effects on
market-wide dividends and stock prices, whereas a transitory shock is one whose effects on
them eventually vanish. That is, the shocks are distinguished by their degree of persistence,
not by their origins. The decomposition is carried out using the fact that the time series of
log dividends and log stock prices are cointegrated.1 This means that log dividends and log
prices are individually non-stationary, but a proper linear combination of them (also known
as a cointegrating error) becomes stationary. Due to the property of a stationary process, the
cointegrating error is mean-reverting. That means that if a shock deviates the cointegrating
error from its mean (e.g., a hike in prices with dividends unchanged), the error reverts to its
mean in the long run. If the mean reversion occurs through the variable that originally causes
the deviation (a decline in prices, in the aforementioned example), the levels of dividends
and stock prices would be the same as before, and the shock is classified as transitory. On
the contrary, if the mean reversion occurs through the other variable (a rise in dividends, in
the aforementioned example), both variables would end up in different levels and the shock
is classified as permanent. In other words, a shock that shifts both dividends and prices is
permanent, while a shock that fluctuates only one variable is transitory.

The idea of the cointegrated log dividends and log prices is similar to Campbell and
Shiller (1998), but this research goes a couple of steps further. Campbell and Shiller (1998)
discuss the stability of dividend-price ratios and empirically show that the ratios forecast
future changes in stock prices. Although they don’t mention cointegration, their main point
can be restated that log dividends and log prices are cointegrated and a cointegrating error is
mostly corrected by log prices rather than log dividends. While they only show a relationship
between price changes and dividend-price ratios by running simple linear regressions, I gauge
how prices and dividends are jointly responding to a cointegrating error by running a vector
error-correction model (hereafter, VECM). The results of the VECM estimation enable us
to see the extent to which current price and dividend changes are attributed to permanent
and transitory shocks.

Cochrane (1994) also examines the cointegration between log dividends and log prices

1This econometric methodology is proposed by Gonzalo and Ng (2001), and Lettau and Ludvigson (2004)
empirically apply this methodology to data of consumption and wealth.
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using a VECM and concludes that dividend innovations are permanent and price innovations
are transitory. Since not all dividend innovations are permanent nor all price innovations
transitory, his conclusion is a convenient approximate description but not sheer truth. This
research differs from Cochrane (1994) in that I add an explicit decomposition process to
make sure that the effects of a permanent shock and a transitory shock indeed persist and
vanish, respectively, in the long run.

The decomposition results show that the methodology used in this research effectively
differentiates stock market shocks that have different persistence, and the decomposed shocks
deliver richer information about stock market valuation than other commonly used valua-
tion measures such as dividend-price ratios and market returns. The dividend-price ratio
provides a big picture about overall market valuation in the long run, but due to its high
persistence, it cannot effectively reflect latest changes in the valuation. On the other hand,
since decomposed shocks show significant variation even in the short run, they can better in-
dicate contemporary information of marginal changes in market valuation. The decomposed
shocks also give better insights than market returns. Although the time series of market
returns can indicate whether the market has been valued high or low, it cannot indicate how
much of the recent return is caused by a permanent shock and how much of it is caused by
a transitory shock. The decomposed shocks, in contrast, can directly indicate the extent to
which recent market valuation is driven by permanent or transitory fluctuations.

Permanent and transitory shocks in the stock market incentivize and influence managers
differently regarding IPOs. A permanent shock that improves firms’ profitability may gener-
ate new investment opportunities, which increases firms’ capital demand. At the same time,
however, the improved profitability may make equity financing and consequent ownership
dilution more costly than before. In this way, the incentive to issue equity following a per-
manent shock is indefinite. On the other hand, temporary high market valuation due to a
transitory shock is clearly conducive to raising money through equity dilution. In addition,
given that managers’ expectations can be subject to change under the influence of market
conditions (Israelsen, 2010), permanent and transitory shocks may play different roles in
managers’ forming expectations.

Moreover, consequences of equity financing can be different depending on which shock
drives the decision. Issuing equity after a permanent shock may well be done to finance
potential investment opportunities created by the shock. Equity issuance after a transitory
shock, on the other hand, is likely to be motivated with the intention of benefiting existing
shareholders at the cost of new shareholders. Therefore, while the equity market timing
after permanent shocks could benefit not only existing shareholders but also the economy by
financing potentially value-adding investment opportunities, equity issuance motivated by
transitory shocks may only redistribute wealth from new shareholders to existing sharehold-
ers. These possibilities imply that high or low market valuation caused by different shocks
needs to be analyzed separately to better evaluate their effects on equity financing.

Having decomposed permanent and transitory shocks from post-World War II data of
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market-wide dividends and stock prices, I examine the role of the shocks in U.S. common
share IPOs from 1970 to 2010. I focus especially on the role of transitory shocks because
more clear and interesting implications emerge from transitory shocks. As will be discussed
in more detail in the following section, transitory shocks are a strong driving force in IPOs
although a transitory shock by itself does not change firms’ value in the long run. Also,
since a transitory shock changes stock prices in the short run but not in the long run, it
may give managers misleading perception. In contrast, permanent shock-driven IPOs have
relatively straightforward motivation and implications. Therefore, it is important to thor-
oughly understand the role of transitory shocks to exactly evaluate the economic significance
of IPOs. IPOs have long been believed to contribute value to the economy by channeling
funds to creative companies, pushing innovation forward, and promoting entrepreneurship.
But if it turns out that most IPOs attempt mere redistribution of wealth by exploiting
transitory shocks, the alleged economic significance of IPOs would be an overstatement. In
addition, if it turns out that managers in IPO firms are prone to mistakenly change their ex-
pectations under the influence of transitory shocks and this mistake is associated with their
poor long-run performance, this possibility of being overconfident should act as a warning
to managers.

Regarding IPOs, main findings are fourfold. First, despite the lack of long-run effects on
firms’ value, more firms go public in response to stronger transitory shocks. Second, firms
that go public after stronger transitory shocks underperform their benchmark more severely
than otherwise identical IPOs in the long run. Third, during the book-building period,
managers are more likely to limit secondary share sales after stronger transitory shocks. Last,
if managers limit secondary share sales further during the book-building period, their firms
exhibit more severe long-run underperformance than otherwise identical IPOs. The effects
of transitory shocks turn out to be strong and clearly distinguished from those of permanent
shocks. The unique role of transitory shocks proves the importance of the decomposition of
permanent and transitory shocks. I repeat the analyses using industry-wide data as well and
find the heterogeneous effects of the shocks across different industries. Although managers’
attempt to take advantage of temporary market valuation is not new, this research has
significance in that it identifies the time and industries in which managers’ opportunistic
behavior is particularly likely.

The first two findings are consistent with the hypothesis that stronger transitory shocks
induce more IPOs that opportunistically exploit temporarily higher market valuation than
IPOs that have been looking to finance profitable investment projects in better market
conditions. Note that a permanent shock raises both dividends and prices. Due to the
trade-off between higher proceeds from increased prices and higher foregone future dividends,
managers do not have a strong incentive to go public after a positive permanent shock unless
additional attractive investment opportunities are created by the shock. A transitory shock
without such a trade-off, on the other hand, provides managers with a strong incentive to
go public. Firms that go public following stronger transitory shocks could be firms that
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have waited for better market conditions to finance profitable projects. However, the finding
that IPOs driven by stronger transitory shocks underperform more severely in the long
run implies that managers’ IPO timing is mostly motivated by a bid to benefit existing
shareholders rather than by capital demand for investment.

The last two findings are consistent with the hypothesis that managers are more prone to
become overconfident after stronger transitory shocks and the resulting overconfidence leads
to their long-run underperformance. Since ownership is a primary concern of managers, the
degree of ownership dilution through the offering must have been very carefully considered
from the beginning. Therefore, other things being equal, there is no a priori reason to
change the degree of dilution during the book-building period. In case that stock market
valuation becomes temporarily more favorable due to a stronger transitory shock during
the book-building period, however, a rational manager could be better off by increasing
the degree of dilution further. Interestingly, the empirical results show that managers are
more likely to decrease, rather than increase, secondary share sales after stronger transitory
shocks. This implies that under the influence of transitory shocks, managers’ expectations
of their firms’ prospects change in a way that they want to keep more ownership. Together
with the fact that managers who decrease secondary share sales during the book-building
period underperform more severely in the long run, this finding supports the hypothesis of
overconfident managers.

This study contributes to corporate finance literature in several ways. First and foremost,
this research provides a novel framework for empirical corporate finance. Note that the
decomposition methodology used in this research can be applied to most corporate finance
decision-making based on stock market valuation. Besides equity financing, mergers and
acquisitions are known to be largely motivated by stock market valuation (Shleifer and
Vishny, 2003). Baker (2009) notes that market conditions play an important role in dictating
corporate finance and investment. Previous literature studies the effect of market valuation
on corporate finance decision-making using various measures such as the level of stock prices
(Loughran et al., 1994), stock returns (Marsh, 1982; Asquith and Mullins Jr., 1986; Baker and
Wurgler, 2000), and market-to-book ratios (Ikenberry et al., 1995; Lerner, 1994; Pagano et al.,
1998). However, these articles do not explicitly distinguish the effect of high valuation caused
by a permanent shock from that by a transitory shock. The decomposition methodology
enables us to separately examine the role of permanent and transitory shocks, and enhances
our understanding of how the stock market influences corporate finance decision-making.

Second, this research sheds light on managerial overconfidence by suggesting a new mea-
sure of overconfidence and its potential origin. So far, managers’ overconfidence has been
mostly assumed exogenously rather than derived endogenously in the sense that a manager
is or becomes overconfident without explaining why (Heaton, 2002; Malmendier and Tate,
2005, 2008; Camerer and Malmendier, 2007).2 This research argues that changes in the

2Malmendier and Nagel (2011) is one of a few studies that attempt to identify the origin of managers’
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degree of dilution during the book-building period can reflect managerial overconfidence,
and empirically shows that managers are more likely to behave as if they were overconfident
after stronger transitory shocks. This finding provides a channel through which managers’
expectations are affected by macroeconomic shocks and suggests that transitory shocks in
the stock market may be a potential source of managerial overconfidence.

Lastly, the findings enhance our understanding regarding the stylized facts in IPOs: IPO
waves and long-run IPO underperformance. Since Ibbotson and Jaffe (1975) and Ritter
(1984) addressed the phenomenon of IPO waves, many researches have tried to rationalize
the apparent excess of IPO volume volatility both theoretically (Pastor and Veronesi, 2005;
Benninga et al., 2005; Alti, 2005) and empirically (Lerner, 1994; Rajan and Servaes, 2004;
Lowry, 2003). But these studies are still far from perfect. Also, the existence of long-run
IPO underperformance, as well as the reasons for such underperformance, has been disputed
(Ritter, 1991; Loughran and Ritter, 1995; Brav and Gompers, 1997; Gompers and Lerner,
2003). This research presents a complementary explanation for the stylized facts by showing
that transitory stock market shocks significantly account for both IPO waves and long-run
IPO underperformance.

The rest of this chapter is organized as follows. Section 2 discusses how permanent
and transitory shocks incentivize managers and develops empirical predictions. Section 3
describes data, and Section 4 explains the methodology of permanent-transitory decomposi-
tion and presents the decomposition results. In Section 5, I test the predictions and interpret
the empirical findings. Section 6 concludes.

1.2 Empirical Predictions

This section discusses how permanent and transitory shocks incentivize managers on deci-
sions about going public and ownership dilution, and develops empirical predictions.3 For
simplicity, I make the following assumptions. A manager’s interest is exactly aligned with
that of existing shareholders so that there is no agency problem. Shocks in the stock market
are applied not only to public firms but also to private firms. To guarantee internal solutions,
the amount of IPO proceeds rises at a decreasing rate as a manager dilutes more ownership
through the IPO. During the book-building period, some managers become overconfident
under the influence of positive stock market shocks. Some permanent shocks bring about
new investment opportunities. Finally, a manager maximizes her utility, which increases in
IPO proceeds and decreases in foregone dividends from her firm.

Before I discuss the effects of the shocks, note that there can be two types of transitory
shocks. One type is a transitory price shock after which stock prices rise initially but come

characteristics.
3Although verbally discussed in this section, the predictions indeed derive from a model. See Appendix A.1

for details.
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down to the original level over time. The other type is a transitory dividend shock, which
fluctuates only dividends. A permanent shock does not have such classification because it
raises both prices and dividends permanently. In the later section, I empirically show that
transitory shocks in the U.S. stock market materialize through fluctuation in prices rather
than dividends. For this reason, I will refer to a transitory price shock as the transitory
shock.

Regarding the decision on going public, permanent and transitory shocks incentivize
managers differently as follows. When the stock market is valued higher after a positive
permanent shock, a manager can charge a higher offer price and raise greater proceeds,
but she has to forego future dividends that also become higher after the shock. Due to
the trade-off between proceeds and dividends, a stronger permanent shock will not provide
managers with a stronger incentive to go public in itself. A permanent shock will work
as a strong driving force for IPOs only if it creates additional investment opportunities
and increases managers’ capital demand. Unlike a permanent shock, a transitory shock only
fluctuates prices, not dividends, so there is no trade-off between greater proceeds and greater
dividends. Therefore, managers will have a stronger incentive to go public after a stronger
transitory shock to take advantage of the short window of temporarily higher valuation in
the stock market. From this argument, we obtain the following prediction:

Prediction 1. More firms go public in response to stronger transitory shocks. However,
IPO volume does not necessarily increase after stronger permanent shocks unless additional
investment opportunities accompanying the shock sufficiently increase managers’ capital de-
mand.

Managers’ stronger incentive for IPOs after stronger transitory shocks does not neces-
sarily mean that all IPO decisions arise only from an opportunistic motive. IPOs that time
stronger transitory shocks could be firms that go public to meet the capital demand for
investment in better market conditions (hereafter, smart IPOs). They could also be firms
that go public even without any concrete capital demand merely to exploit temporarily
higher market valuation (hereafter, opportunistic IPOs). Although we are ex ante agnostic
on which type of IPOs should be more sensitive to transitory shocks, it is possible to ex
post infer which type of IPOs have been more prevalent because the two types of IPOs have
different implications for long-run performance. While smart IPOs may well perform better
than or at least as well as other IPOs in the long run, opportunistic IPOs are likely to exhibit
long-run underperformance (D’Souza, 2008). Therefore, we obtain the following prediction:

Prediction 2. If stronger transitory shocks result in disproportionally more (less) oppor-
tunistic IPOs than smart IPOs, firms that go public after stronger transitory shocks will on
average have poorer (better) long-run performance than otherwise identical IPOs.

As for the decision on the degree of ownership dilution, I take into account the possibility
that managers change their expectations (Israelsen, 2010) and sometimes become overconfi-
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dent during the book-building period under the influence of stock market shocks.4 A manager
is overconfident if she believes her company is undervalued.5 On occasion, managers learn
how favorable the market is during the book-building period and revise the specifics of the
offering such as the offer price and the size of the offering.6 This revision can lead to change
in the degree of ownership dilution through the offering. For example, if a manager decides
to offer more secondary shares than the amount initially filed with the SEC, this revision
leads to an increase in the degree of dilution.

Given that ownership is of foremost importance for managers (Brau and Fawcett, 2006),
it must have been carefully determined from the beginning. Unlike the offer price, which
can be naturally revised as the firm’s value is gradually revealed during the book-building
period, there is little a priori reason to change the degree of dilution unless there are clear
incentives to do so. Therefore, changes in the degree of dilution can be a measure that
reflects changes in managers’ expectations on their firms’ prospects.

Once the decision to go public is made, managers decide how much ownership they will
dilute through the offering. By diluting more ownership, they can raise more IPO proceeds
but they have to forego more dividends as well. Taking this trade-off into account, managers
optimally decide the degree of dilution that maximizes their utility, and file the optimal
number of shares with the SEC. A stock market shock that occurs after the filing can alter
managers’ utility and give incentives to revise the degree of dilution.

A permanent shock, which increases both dividends and prices, does not provide a strong
incentive for a rational manager to change the degree of dilution because of the trade-off
between IPO proceeds and dividends. In contrast, a transitory shock does not have such a
trade-off and has a clearer and stronger prediction about the direction of the dilution change.
A rational manager can be strictly better off by diluting more ownership after a stronger
transitory shock. For a rational manager, it is never optimal to decrease ownership dilution
after a stronger transitory shock.

If any shock makes managers overconfident, they will believe that their shares are more
valuable than the market evaluates. Because overconfident managers consider dilution of
ownership more costly than rational managers, they will not dilute as much ownership as
rational managers would. In an extreme case of overconfidence, managers might decrease,
rather than increase, the degree of dilution even after a stronger transitory shock.

One may argue that under asymmetric information, managers may rationally decide to
decrease ownership dilution after a stronger transitory shock for signaling purposes (Myers

4I can also incorporate this possibility in the stage of the IPO decision, but this consideration does not
qualitatively change Prediction 1 and Prediction 2.

5In Heaton (2002), optimistic managers overestimate the probability of good cash flows from existing
projects and high payoffs from new investment opportunities. In Malmendier and Tate (2005, 2008), over-
confident managers overestimate their ability to create value. The common implication from these definitions
is that managers believe their firms should have greater values than investors assess.

6For the detail of the book-building period, see Wilhelm Jr. (1999).
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and Majluf, 1984). Since many firms are expected to go public after such a shock as shown
in Prediction 1, managers in “good” firms may try to distinguish themselves from those in
“bad” firms by intentionally taking a costly action. Although it is ex ante unclear whether
diluting less ownership after a stronger transitory shock is due to managerial overconfidence
or signaling purposes, we can ex post infer which causes the change in the ownership dilution
because the two potential motives have different implications for long-run performance. Since
overconfident managers are more likely to undertake value-destroying projects than rational
managers (Malmendier and Tate, 2008), if the decision of decreasing dilution is made by
overconfident managers, the IPOs should exhibit poorer long-run performance than other
IPOs. In contrast, if the decision is made for rational reasons such as signaling, the IPOs
should perform better than or at least as well as other IPOs in the long run. From these
arguments, the following predictions derive:

Prediction 3. Provided that signaling purposes are not significant in reality, a rational
manager may increase – but never decrease – the degree of ownership dilution during the book-
building period after stronger transitory shocks; On the contrary, a manager who becomes
overconfident could decrease the degree of dilution after such shocks.

Prediction 4. If a manager rationally decides to decrease the degree of dilution after stronger
transitory shocks, her firm will perform better than or at least as well as otherwise identical
IPOs in the long run. In contrast, if such a decision is the result of managerial overconfi-
dence, the firm will have poorer long-run performance.

1.3 Data

The data are collected from multiple sources. The gross return of the value-weighted
NYSE/AMEX/NASDAQ composite index with and without dividends (RETD and RETX,
respectively) are obtained from the Center for Research in Security Prices (CRSP). From
these return data, the time series of market-wide dividends and stock prices are generated.7

The sample covers the post-World War II period (1948Q1 to 2010Q4). The generated time
series of dividends and prices are used in the decomposition of permanent and transitory
shocks through the estimation of a VECM.

The U.S. common share IPOs from 1970 to 2010 are identified from the Security Data
Company (SDC). For comparability, I follow IPO literature by excluding American Deposi-
tory Receipts (ADRs), closed-end funds (CEFs), real estate investment trusts (REITs), and
unit offerings, which leaves 10,049 IPOs. The available variables in the database include

7The exact procedure of the data generation is as follows. Consider a portfolio composed of all stocks in
NYSE, AMEX and NASDAQ. Without loss of generality, assume the market value of the portfolio is 1 at
time 0 (P0 = 1). The subsequent prices and dividends are determined such that Pt+1 = Pt ×RETXt+1 and
Dt+1 = Pt × (RETDt+1 −RETXt+1).
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the offer price, the filed low/mid/high prices, the number of primary and secondary shares
filed/offered, the SIC code, etc. The number of quarterly IPOs is obtained from this initial
database, which allows us to examine the effects of permanent and transitory shocks on IPO
volume through time-series regressions.

For cross-sectional analyses, stock information for each IPO is retrieved from the CRSP
and matched to the SDC database. From the IPO price history and the market returns,
I compute the market-adjusted three-year holding period return for each IPO firm.8 The
market-adjusted return is the difference between the IPO holding period return and the mar-
ket return for the same holding period. In case a firm is delisted before its third anniversary,
I use the closing price in the day of delisting to compute the holding period return, and
subtract the market return for the same period for market adjustment. The observations
without valid information are dropped. Also, due to the incompleteness of data in 1970s and
the computation of three-year holding period returns, the IPOs before 1980 and after 2007
are excluded from the sample, which leaves 6,046 IPOs from 1980 to 2007. The computed
returns are used in analyzing IPO long-run underperformance.

The degree of ownership dilution is measured using the pre-IPO shares outstanding and
the number of shares offered by original shareholders (secondary shares). Specifically, I use
the ratio of the secondary share sales to the pre-IPO shares outstanding as the measure of
dilution. Since the original number of secondary shares filed with the SEC can be changed
during the book-building period, the initially planned dilution (DiluteP ) implied by filed
shares can be different from the actual dilution (DiluteA) computed from actually offered
shares. The change in the dilution (∆Dilute) enables us to examine how managers’ expec-
tations would be affected by permanent and transitory shocks. The variables are defined as
follows:9

DiluteP =
Filed Secondary Shares

Pre-IPO Shares Outstanding
,

DiluteA =
Offered Secondary Shares

Pre-IPO Shares Outstanding
,

∆Dilute = DiluteA −DiluteP .
8I consider 252 business days as a year. The holding period return is computed with the closing price in

the first trading day and that in the 756th trading day. Since most IPOs do not pay dividends in their first
three years, I consider the ratio of the prices to be the gross holding period return.

9Alternatively, the change in ownership dilution can be measured using post-IPO ownership,
Pre-IPO shares outstanding − Secondary shares
Pre-IPO shares outstanding + Primary shares . As before, since the planned post-IPO ownership (OwnP ) can be

different from the actual one (OwnA), the difference of them (∆Dilute2 = OwnP − OwnA) reflects how
managers’ expectations are revised during the book-building period. Post-IPO ownership has its merits and
demerits. It directly indicates how original shareholders’ ownership retention is changed during the book-
building period, but it is largely dependent on the number of primary shares issued, which is not always
under control of managers. The use of this alternative measure does not change the analysis results quali-
tatively, which demonstrates their robustness. The data are not reported in this chapter but available upon
request.
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Several variables known to be relevant in IPO studies are controlled. Lowry (2003) shows
that the real sales growth, equally weighted future market returns, closed-end fund discount
rates, and the market-wide market-to-book ratio have explanatory power for the fluctuation
in IPO volume. Following the definitions of each variable in Lowry (2003), I obtain the data
of sales and market-to-book ratios for all public firms from the Compustat. I download the
closed-end fund discount rates from professor Jeffrey Wurgler’s website.10 As for the IPO
long-run performance, firm size and venture capital- or private equity-backing status are
relevant (Brav and Gompers, 1997). This information is readily available in the SDC-CRSP
merged database.

Lastly, I classify each IPO into one of the five industries – high technology, manufac-
turing, health care, consumer goods, and others – in order to repeat the whole analyses
using the industry-wide data instead of the market-wide data. Following Fama and French
(1997), the classification is based on the four-digit SIC code. The criterion is obtained from
Professor Kenneth French’s Data Library.11 The industry-wide analyses enable us to test
the predictions in more detail and to check the robustness of the tests.

Table 1.1 and 1.2 provides descriptive statistics of variables used in this chapter. Table 1.1
reports the summary statistics of cross-sectional variables such as the holding period return
of each IPO, the corresponding market return, and the secondary share revisions during
the book-building period. Table 1.2 describes the summary statistics of time-series variables
aggregated to quarterly frequencies such as IPO volume and permanent and transitory shocks
in each quarter.

Not only do the summary statistics confirm already-known stylized facts but they also
reveal new interesting phenomena. The large standard deviation of IPO volume (IPOV ) is
consistent with the excess volatility in IPO volume, and the negative average market-adjusted
holding period return (MHPR3 ) indicates the well-known IPO long-run underperformance.
The changes in the degree of dilution during the book-building period, on the other hand,
have drawn relatively little attention.12 According to the summary statistics, the changes
in the degree of dilution are observed in a substantial number of IPOs. 32.48% of total
IPOs experience secondary share revisions during the book building. Among those IPOs
that made any revisions, 13% decides to limit secondary share sales whereas 87% offers more
secondary shares. I analyze how shocks in the stock market are related with the changes in
the degree of dilution in more detail in Section 1.5.

10http://people.stern.nyu.edu/jwurgler/
11http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html
12Ang and Brau (2003) and Brau et al. (2007) are two of a few papers that deal with changes in secondary

shares during the book-building period. They study how secondary share revisions are related with IPO
long-run underperformance.
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1.4 Permanent-Transitory Decomposition

This section explains a methodology that systematically decomposes shocks in cointegrated
time series into permanent and transitory shocks using a vector error correction model
(VECM), and applies the methodology to data of dividends and prices. The procedure
follows Gonzalo and Ng (2001). They propose this econometric methodology but do not
apply it to an empirical work. Lettau and Ludvigson (2004) apply the methodology to data
of consumption and wealth and investigate how much of the forecast error variance of each
variable is attributed to permanent and transitory shocks, but unlike this research, they do
not use the shocks as independent variables to explain other relevant phenomena.

1.4.1 Methodology

Let Xt be an n-dimensional vector of integrated (I(1)) time series. Since every covariance-
stationary time series can be written as a moving average process with infinite degrees
(MA(∞)) by the Wold representation theorem (Wold, 1954), Xt has a following moving-
average representation:13

∆Xt = B(L)et, (1.1)

where ∆ = 1− L, L is a lag operator, B(L) =
∑∞

t=0BtL
t, Bt is an n× n coefficient matrix,

and et is an n-dimensional innovation vector satisfying E[et] = 0, cov(et) = Ω and E[ete
′
s] = 0

for t 6= s.
If Xt is cointegrated with a set of cointegrating vectors, αn×r, then Xt can be represented

as a VECM by the Granger representation theorem:14

∆Xt = γα′Xt−1 + Γ(L)∆Xt−1 + et, (1.2)

where γ is an n × r error-correction coefficient, Γ(L) =
∑∞

t=0 ΓtL
t, and Γt is an n × n

coefficient matrix. This representation shows that the current change in the cointegrated
time series (∆Xt) depends not only on its current innovation (et) and its past changes
(∆Xt−i, i > 0) but also on the cointegrating error (α′Xt−1). γ indicates how each variable
in Xt responds to the error.

This VECM representation provides information necessary for the decomposition. A
shock is defined as a permanent shock (ηPt) if limh→∞

∂Et[Xt+h]

∂ηPt
6= 0, and as a transitory

shock (ηTt) if limh→∞
∂Et[Xt+h]

∂ηTt
= 0, where Et[·] is an expectation conditional on information

13Deterministic components are irrelevant for analyses and abstracted for notational simplicity.
14Xt is said to be cointegrated with rank r if B(1) has rank n − r and there exist two n × r matrices, α

and γ, such that α′B(1) = 0, B(1)γ = 0, and the matrices are of rank r. See Engle and Granger (1987) for
more details.
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available at t. The fact that B(1) has rank n − r implies that there are n − r permanent
shocks and r transitory shocks in this system. Without loss of generality, the shocks are
ordered so that the first n − r shocks have permanent effects and the last r shocks have
transitory effects: ηt = (ηPt, ηTt)

′. The permanent and transitory shocks are obtained by
appropriately transforming the original innovation (et). The cointegrating vector (α) and
the error correction coefficient (γ) in the VECM representation provide the guidance for this
transformation. Specifically, let G = (γ⊥,α)′, where γ⊥ is an n× (n− r) matrix such that
γ ′⊥γ = 0(n−r)×1, then the transformation of the original innovation by G proves to be the
unorthogonalized permanent and transitory shocks (ut).

15 This decomposition exists as long
as G is non-singular. Incorporating the decomposition, the original Wold representation is
rewritten as follows:

∆Xt = C(L)ut, (1.3)

where C(L) =
∑∞

t=0CtL
t, Ct = BtG

−1, ut = Get, and cov(ut) = GΩG′ ≡ Σ.
The intuition behind the decomposition is as follows. Note that γ = (γ1, γ2, ..., γn)′ is

the error correction coefficient. Therefore, a large value of γj indicates that the jth variable
in Xt significantly corrects the cointegrating error, which implies that a current innovation
in the jth variable is significantly reverted later; on the contrary, a small γj indicates that
the jth variable in Xt is quite independent of the error and autonomously evolves. For this
reason, a large (small) value of γj should assign the jth innovation a small (large) weight in
forming permanent shocks, and this is exactly what γ⊥ in G does. α in G guarantees that
transitory shocks have no long-run effects on the level of Xt.

Note that the decomposed permanent and transitory shocks are unorthogonalized in
the sense that the shocks can be mutually correlated. In other words, the off-the-diagonal
elements in the variance-covariance matrix, Σ, are not necessarily zero. To assess the pure
effects of each shock, the shocks need to be orthogonalized. The orthogonalization is achieved
by the conventional Cholesky decomposition. Let H be the Cholesky decomposition of Σ
so that Σ = HH ′ and H is a lower triangular matrix. Then the transformation of the
unorthogonalized decomposed shocks by H−1 turns out to be the orthogonalized decomposed
shocks (ηt). The final form of the Wold representation is written as follows:

∆Xt = D(L)ηt, (1.4)

where D(L) =
∑∞

t=0DtL
t, Dt = CtH, ηt = H−1ut, and cov(ηt) = I. The equation (1.1) and

(1.4) show that the current change in the variables (∆Xt) can be expressed as a function of
the history of permanent and transitory shocks (ηt) as well as innovations in each variable
(et).

15This is the point where this research goes further than Campbell and Shiller (1998). They argue that
the relationship between dividends and prices are stable over a long horizon, and show that dividend-price
ratios forecast future changes in prices, not dividends. Their work is essentially the estimation of γ with the
restrictions of Γ = 0 and α = (1,−1)′ using the data of log dividends and log prices. Not only does this
research estimate γ, but it also decomposes permanent and transitory shocks using the estimated γ.

13



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

1.4.2 Application

In this chapter, I apply the decomposition methodology to the time series of dividends and
stock prices (n = 2), in which there is one cointegrating vector (r = 1). From the data, one-
dimensional time series of permanent shocks and transitory shocks are respectively obtained.

There are many other economic variables known to be cointegrated, but I use dividends
and stock prices in this research for two reasons. First, the data can be easily generated
from return data as described in Section 1.3. The method is applied not only to market-wide
returns but also to firm-level or industry-wide returns, which facilitates the industry-wide
analyses as well as the market-wide ones. Second and more importantly, dividends and
prices are the most relevant variables that managers take into account in the context of
IPOs. Managers want to raise as much money as possible through IPOs, but at the same
time, they want to keep as much benefits from their firms as possible as well (Brau and
Fawcett, 2006). Prices and dividends well capture these concerns of managers because they
are directly related to the IPO proceeds and the benefit. Therefore, the shocks in these
variables are appropriate in explaining managerial decision-making about IPOs.

The time series of dividends and prices are depicted in Figure 1.1. The figure graphi-
cally confirms that the two time series are individually non-stationary but share a common
trend.16 Figure 1.2 depicts the decomposed permanent and transitory shocks for the period
of 1960Q1 to 2010Q4. The figure also compares the shocks with the quarterly return of the
NYSE/AMEX/NASDAQ composite index for the same period. Note that the shocks are
more informative than the market returns. Although the time series of market returns can
indicate whether the market has been valued high or low, it cannot indicate how much of a
return at a point in time is caused by a permanent shock and how much is by a transitory
shock. The decomposed shocks, in contrast, can directly indicate the extent to which the
market valuation at a point in time is driven by a permanent shock or by a transitory shock.
For example, during the second half in 2010, Panel 2 of Figure 1.2 shows that the market
returns are positive and high, but it does not indicate in itself how long the high market
valuation will persist. The decomposed shocks in Panel 1 of Figure 1.2 show that the high
returns are solely driven by high transitory shocks, which implies that the high valuation
would be temporary.

Figure 1.3 depicts the moving averages of the shocks and compares them with the level of
the logged NYSE/AMEX/NASDAQ composite index. This comparison graphically confirms
that the methodology is actually effective in differentiating permanent and transitory shocks.
During the mid 1980s and the late 1990s, the stock market was all characterized as a bull
market with its prolonged rally, but the decomposition enables us to discern that the bull
markets originate from different types of shocks. While the bull markets in the late 1990s were
caused more by transitory shocks than permanent shocks, the bull market in the mid 1980s
is brought mostly by permanent shocks. This reflects the fact that log dividends increased

16See Appendix A.2 for the formal cointegration test.
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proportionally to log prices in the mid 1980s, but not in the late 1990s. As suggested by the
shocks, the high market valuation in the late 1990s turns out transitory.17

The decomposed shocks deliver richer information about stock market valuation than
other commonly used valuation measures such as dividend-price ratios, price-earning ratios
and book-to-market ratios. Figure 1.4 depicts the time series of these ratios. Although these
measures provide a big picture about overall market valuation and successfully identify the
periods of high/low market valuation in the long run, they are too persistent to effectively
reflect the marginal changes in the valuation in the short run. The highly fluctuating de-
composed shocks, on the other hand, can indicate contemporary information about marginal
changes in market valuation even in the short run.

Figure 1.5 shows how dividends and stock prices are reacting over time in response to
a one standard deviation shock. The top two figures are the impulse response functions to
a permanent shock, while the bottom two figures are to a transitory shock. The figures
indicate that transitory shocks in the post-WWII U.S. stock market are indeed in the form
of shocks on prices rather than shocks on dividends as mentioned in Section 1.2.

This decomposition methodology in this chapter has some desirable advantages over
conventional vector autoregression (VAR) analyses such as Bernanke and Mihov (1998) or
simple VECM analyses such as Cochrane (1994). In general, VAR analyses view identified
structural shocks as innovations to the variables in the system based on a priori assumptions.
However, it is hard in reality to exactly know the origin of the shocks, and the analyses based
on the assumptions are subject to misinterpretation. The methodology used in this chapter is
free from this kind of limitation because the shocks are identified by the degree of persistence,
regardless of their origins.18

Cochrane (1994) identifies the shocks on the dividends-prices system using the VECM
specification as in this research, and finds that the shocks on dividends have almost perma-
nent effects while the shocks on stock prices have almost transitory effects. However, his
analyses are simple orthogonalization of innovations, not decomposition of innovations into
permanent and transitory shocks per se. Indeed, his findings are not robust to a different
sample period. This research explicitly includes the decomposition process (through the
matrix G) as well as the orthogonalization process (though the matrix H−1) to make sure
the resulting permanent and transitory shocks in fact have lasting and vanishing effects,
respectively, in the long run.

17Note that the shocks decomposed in this section are in-sample estimates. I also decompose out-of-sample
shocks using only information available in each quarter. I find that the correlation coefficients between the
in-sample and out-of-sample shocks are 95.16% for transitory shocks and 82.57% for permanent shocks. The
high correlations imply that the cointegration system of log dividends and log prices are quite stable and
that agents can effectively estimate contemporaneous shocks only with available information.

18Blanchard and Quah (1989) also identify permanent and transitory shocks in the system of GNP growth
and unemployment using a structural VAR model. However, a VECM model is more appropriate in case
that considered variables are cointegrated because the structural VAR specification used by Blanchard and
Quah (1989) does not use the information contained in the cointegration properties.
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1.5 Results

This section applies the decomposed stock market shocks to IPOs. First I test the predictions
developed in Section 1.2 using market-wide data and interprets the test results. Then I repeat
the analyses using industry-wide data, which provides detailed insight into the role of the
shocks.

1.5.1 Tests of Predictions

First, I test Prediction 1, which states that more firms go public in response to stronger
transitory shocks. It also states that, by contrast, IPO volume does not necessarily increase
after stronger permanent shocks unless additional investment opportunities accompanying
the shocks sufficiently increase managers’ capital demand. The IPO volume (IPOVt) in this
chapter is defined as the number of IPOs at quarter t deflated by the number of public firms
(in thousands) at the previous quarter.19

Having computed the IPO volume as the dependent variable, I run the following time
series regressions:

IPOVt = Const+
4∑
l=0

(πlPshockt−l + τlTshockt−l) +X ′tω + εt,

where Pshockt (Tshockt) is a permanent (transitory) shock that occurs at quarter t. The
shocks are estimated as discussed in Section 1.4. To take both contemporaneous and de-
layed effects of the shocks into account, I control current and past values of each shock up
to four previous quarters.20 As in Lowry (2003), I also control market conditions (measured
by market-wide market-to-book ratios and past real market returns), managers’ capital de-
mand (measured by future sales growth), and investor sentiment (measured by future real
market returns and closed-end fund discount rates).21 All regressions take the residual serial
correlation into account by controlling the lagged value of the dependent variable. Lastly,
the first-quarter dummy is included to control apparent seasonality.

Table 1.3 shows the results of the regressions with various specifications. The results are
consistent with Prediction 1. I find that current and past transitory shocks have statistically
significant positive effects on IPO volume in every specification, whereas permanent shocks

19Analyses with the raw numbers do not change the results qualitatively.
20In general, if a variable is estimated in the first stage regression and the estimated variable is used as

an independent variable in the second stage regression, the standard error in the second stage should be
appropriately adjusted. However, Pagan (1984) shows that the adjustment is not necessary if the testing null
hypothesis is that the estimated variable has no effect. Throughout the section, I test the null hypotheses
that the estimated shocks have no effect. Therefore, there is no need to adjust the standard errors.

21See Appendix A.3 for the detailed definitions of the variables used in this section.
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lack such effects when all relevant factors are controlled. The effects of transitory shocks
are economically significant as well. On average, a one standard deviation transitory shock
increases the total number of public firms through IPOs by 0.31% over a year after the shock.
Roughly speaking, more than 23 additional IPOs are induced on average by the shock over
a year.22

Note that Prediction 1 does not state that permanent shocks are always insignificant.
IPO volume could have increased after permanent shocks if managers were attracted by
additional investment opportunities that accompany the shocks. The insignificant effect
of permanent shocks implies that in the market level, investment opportunities are not
sufficiently created by permanent shocks and managers don’t have enough incentives to go
public following the shocks.23 The distinguished effects of permanent and transitory shocks
confirm the importance of the permanent-transitory decomposition.

I turn to Prediction 2, which enables us to determine which type of IPOs are more
motivated by transitory shocks: smart IPOs vs. opportunistic IPOs. If stronger transitory
shocks stimulate more opportunistic IPOs than smart IPOs, then the IPOs motivated by
transitory shocks will have on average poorer long-run performance than otherwise identical
IPOs. In contrast, if there are more smart IPOs than opportunistic IPOs following stronger
transitory shocks, the implication for the long-run performance will be the opposite. To test
Prediction 2, I run the following cross-sectional regressions:

MHPR3i = Const+
4∑

k=0

(πkPshocki,−k + τkTshocki,−k) +X ′iω + εi,

whereMHPR3i is the IPO i’s market-adjusted three-year holding period returns and Pshocki,−k
(Tshocki,−k) is a permanent (transitory) shock that has occurred k quarters before the firm i
goes public. The sign and significance of τk will indicate which hypothesis is more consistent
with the empirical results. Other control variables include firm-specific factors and market
conditions during the book-building period.24

Table 1.4 shows that firms that go public after stronger transitory shocks underperform
the benchmark more severely in the long run than otherwise identical IPOs. The results are
statistically and economically significant and robust to various specifications. For example,
the fifth column of Table 1.4 indicates that an IPO motivated by two consecutive quarters
of one standard deviation transitory shocks has a lower three-year holding period return by

220.31% is obtained by the sum of all coefficients of current and past transitory shocks, divided by 1,000.
The average number of public firms listed in NYSE/AMEX/NASDAQ is 7,476.56 for the sample period from
1969Q4 to 2010Q3. 0.31% of 7,476.56 is 23.18.

23In the following subsection, I show that in some industries, permanent shocks do have significant effects
on IPO volume. Since the effects are significant only in some industries, it may appear insignificant in the
market level in which all effects are averaged across all industries.

24I also control the change in the degree of dilution that occurs during the book-building period. I will
discuss the effects of the change in detail when testing Prediction 4.
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11.3%p on average than otherwise identical IPOs. This finding supports the hypothesis that
stronger transitory shocks induce disproportionally more IPOs that opportunistically exploit
temporarily higher market valuation than IPOs that have been looking to finance profitable
project in better market conditions.

Although managers’ attempt to take advantage of temporary market valuation has been
widely documented so far, this research has significance in that it identifies the time in which
managers’ opportunistic behavior is particularly likely. Note that IPO volume has been
fluctuated significantly (Loughran and Ritter, 1995) but it is hard to explain this variation
with commonly used valuation measures such as dividend-price ratios, price-earning ratios,
and book-to-market ratios due to their high persistence. Since the decomposed permanent
and transitory shocks show substantial variation even in the short run, the analyses equipped
with the shocks provide a finer picture about managers’ opportunistic attempts.

Now I shift gears and analyze how permanent and transitory shocks affect managers’
expectations on their firms’ prospects and what implications the change in expectations
have on their long-run performance. I examine managers’ expectations through changes in
the degree of dilution during the IPO book-building period. To do so, I construct dummy
variables that indicate managers who change the degree of dilution during the book-building
period. DiluteLessi (DiluteMorei) indicates managers who decrease (increase) the degree
of dilution. Similarly, DiluteSamei indicates managers who make no change in the degree
of dilution. Prediction 3 states that rational managers have incentives to increase the degree
of dilution if stronger transitory shocks occur during the book-building period. It also states
that if managers become overconfident meanwhile, they may decrease, rather than increase,
the degree of dilution because they perceive the dilution of ownership is too costly. I test
Prediction 3 by running the following multinomial logit regressions:

log
Pr(DiluteLessi = 1)

Pr(DiluteSamei = 1)
= ConstL +

4∑
k=0

(πL,kPshocki,−k + τL,kTshocki,−k) +X ′iωL ≡ ZL,i,

log
Pr(DiluteMorei = 1)

Pr(DiluteSamei = 1)
= ConstM+

4∑
k=0

(πM,kPshocki,−k+τM,kTshocki,−k)+X
′
iωM ≡ ZM,i,

where I control firm-specific factors and market conditions as well as permanent and tran-
sitory shocks to explain the log odds ratios. From the two regressions, we can estimate the
log odds ratios and derive the probability of each case as follows:

Pr(DiluteLessi = 1) =
exp(ZL,i)

1 + exp(ZL,i) + exp(ZM,i)
,

Pr(DiluteMorei = 1) =
exp(ZM,i)

1 + exp(ZL,i) + exp(ZM,i)
,
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Pr(DiluteSamei = 1) =
1

1 + exp(ZL,i) + exp(ZM,i)
.

Table 1.5 describes the regression results. Note that in the first regression, the coeffi-
cients of transitory shocks (τL) are significantly positive, while in the second regression, the
coefficients (τM) are significantly negative. These results mean that after stronger transitory
shocks, the probability of managers’ decreasing the degree of dilution becomes greater, while
the probability of their increasing the degree of dilution becomes smaller. In other words,
managers have a tendency to dilute less after stronger transitory shocks, which is the oppo-
site of what rational managers are expected to do. Recall that a manager can be better off
by diluting ownership further after stronger transitory shocks. The results imply that man-
agers’ expectations on their firms’ prospects become more optimistic after stronger transitory
shocks and managers are less willing to dilute their ownership than before. This supports
the hypothesis that managers tend to become overconfident after stronger transitory shocks.

Note that the above interpretation of overconfident managers is valid provided that sig-
naling does not play a significant role during the book-building period. As discussed in
Section 1.2, if a manager has an incentive to take seemingly costly actions to signal that she
is a “good” type, the decision of diluting less after stronger transitory shocks can be ratio-
nalized. Prediction 4 helps us to infer whether such a decision is driven by overconfidence or
by the consideration of signaling. Prediction 4 states that if managers decrease the degree of
dilution after stronger transitory shocks for rational reasons, their firms will perform better
than or at least as well as otherwise identical IPOs; on the other hand, if such a dilution
change is the result of overconfidence, the IPO will have poorer long-run performance. To
test Prediction 4, I run the following cross-sectional regressions:

MHPR3i = Const+
4∑

k=0

(πkPshocki,−k + τkTshocki,−k) + δ∆Dilutei

+
4∑

k=0

(µk∆Dilutei × Pshocki,−k + νk∆Dilutei × Tshocki,−k) +X ′iω + εi,

where the independent variables of interest are the change in the degree of dilution (∆Dilute)
and its interactions with transitory shocks (∆Dilute× Tshock).

The columns (3)-(5) in Table 1.4 show that the IPO firm whose manager decides to
dilute less during the book-building period underperforms the benchmark more severely
than otherwise identical IPOs. Interestingly, the effect of the dilution change on the long-run
performance is more pronounced as transitory shocks are stronger. Note that ∂E[MHPR3i]

∂∆Dilutei
=

δ +
∑4

k=0(µkPshocki,−k + νkTshocki,−k), where δ captures the average effect of the dilution
change on the long-run performance and ν (µ) captures its additional effects proportional
to the strength of transitory (permanent) shocks. The significantly positive δ̂ and ν̂k (for
some k) means that managers who decrease the degree of dilution during the book-building
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period have poorer long-run performance and this underperformance is even more severe
when transitory shocks are stronger before the offering. For example, if a manager decides
to decrease the degree of dilution by 10%p during the book-building period, the three-
year holding period return of the firm is lower than otherwise identical IPOs by 3.71%p
on average. If two consecutive quarters of one standard deviation transitory shocks have
occurred before the offering, the firm suffers from additional underperformance by 9.67%p25.
The interactions with permanent shocks, on the other hand, have insignificant effects on the
long-run performance. These results imply that the change in the degree of dilution is likely
to be the result of managerial overconfidence rather than the consideration of signaling.26 In
sum, these findings show that permanent shocks and transitory shocks have distinguished
effects on managers’ expectations and that stronger transitory shocks tend to make managers
overconfident, which subsequently leads to long-run underperformance.

1.5.2 Industry-wide Analyses

To take a closer look and to check the robustness of the tests, I repeat the tests in the previous
subsection using industry-wide data instead of market-wide data. Since the industry-wide
analyses allow heterogeneous effects of the shocks across different industries, they can re-
veal some industry-specific effects that are obscure in the market-wide analyses. Following
Fama and French (1997), I consider four groups of industries: high technology (HT ), manu-
facturing (MANUF ), health care (HLTH ) and consumer goods (CNSMR).27 Industry-wide
IPO volume is computed from the number of IPOs and public firms in each group of indus-
tries. Industry-wide permanent and transitory shocks are estimated from the industry-wide
dividends and stock prices. As the measure of long-run performance, I compute the industry-
adjusted three-year holding period return by subtracting the industry return from each IPO’s
holding period return.

To test Prediction 1 using the industry-wide data, I run the following regressions:

IPOVj,t = Constj +
4∑
l=0

(πj,lPshockj,t−l + τj,lTshockj,t−l) +X ′tωj + εj,t,

j = HT,MANUF,HLTH, or CNSMR

where the subscription j indicates each group of industries. Except for the dependent vari-
ables and the new industry-wide shocks, other control variables are the same as in the

25The numbers are obtained from the column (5) in Table 1.4
26The results in Brau et al. (2007) also imply that signaling doesn’t play a significant role during the

book-building period. They state that the negative effect, if any, that existing shareholders try to conceal
does not lead to poorer aftermarket performance (p.2630).

27There are in fact five groups of industries: the four groups I consider and the others. I don’t include the
industries of the others because they contain a substantial number of financial industries, which most IPO
literature excludes from analyses.
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market-wide tests. Table 1.6 shows that stronger transitory shocks still lead to higher IPO
volume in all industries, but the magnitude and significance of the shock are heterogeneous
across industries. For example, in the high technology industries, where transitory shocks
have the strongest effects on IPO volume, a one standard deviation transitory shock in-
creases the total number of high tech public firms by 0.47% over a year after the shock. The
industry-wide tests also clearly reveal the effects of permanent shocks, which are obscure in
the market-wide tests. In all industries except for the health care industries, stronger perma-
nent shocks do lead to higher IPO volume. The effect is the strongest in the high technology
industries. That is, managers in the high technology industries react most responsively to
stronger permanent shocks by going public soon after the shock. This makes sense because
in the high technology industries, new technologies are presumably perishable in that they
can be quickly disseminated and lose profitability.

I test Prediction 2 by running the following industry-wide cross-sectional regressions:

IHPR3i = Constj +
4∑

k=0

(πj,kPshocki,j,−k + τj,kTshocki,j,−k) + δj∆Dilutei

+
4∑

k=0

(µj,k∆Dilutei × Pshocki,j,−k + νj,k∆Dilutei × Tshocki,j,−k) +X ′iωj + εi

j = HT,MANUF,HLTH, or CNSMR.

The industry-wide analyses present a clearer relationship between shocks and IPO long-run
performance. Table 1.7 shows that in the high technology and health care industries, firms
that go public following stronger transitory shocks exhibit more severe underperformance
in the long run than otherwise identical IPOs. For example, in the high technology (health
care) industries, a single standard deviation transitory shock in the offering quarter leads the
IPOs to lower long-run performance by 10.76%p (11.43%p). On the other hand, such IPOs
in the manufacturing and consumer goods industries perform similarly to other IPOs. These
findings reveal that the severe underperformance of IPOs that ‘time’ the transitory shocks
is concentrated in some groups of industries, rather than widespread over all industries.
The results imply that transitory shock-driven IPOs in the manufacturing and consumer
goods industries are likely to be smart IPOs, whereas such IPOs in the high technology and
health care industries are likely to be opportunistic IPOs. Table 1.7 also shows that firms
that go public after stronger permanent shocks have significantly better performance than
otherwise identical IPOs in most industries.28 This finding is consistent with Prediction 1
that stronger permanent shocks induce more firms to go public only if the shocks creates
enough investment opportunities.

28The permanent shocks have negative effects on the long-run performance in the consumer goods indus-
tries, which is puzzling.

21



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

Now, I analyze the effect of the shocks on managers’ expectations in the industry level. I
test Prediction 3 and 4 using the following industry-wide multinomial logit regressions and
the above cross-sectional regressions, respectively:

log
Pr(DiluteLessi = 1)

Pr(DiluteSamei = 1)
= Constj,L +

4∑
k=0

(πj,L,kPshocki,j,−k + τj,L,kTshocki,j,−k) +X ′iωj,L

log
Pr(DiluteMorei = 1)

Pr(DiluteSamei = 1)
= Constj,M +

4∑
k=0

(πj,M,kPshocki,j,−k + τj,M,kTshocki,j,−k) +X ′iωj,M

j = HT,MANUF,HLTH, or CNSMR

Table 1.8 shows that in all industries, transitory shocks in the first regression have signifi-
cantly positive (or insignificant) coefficients, while those in the second regression have signif-
icantly negative (or insignificant) coefficients. The coefficients mean that after stronger tran-
sitory shocks, the probability of diluting less becomes greater while the probability of diluting
more becomes smaller. In other words, stronger transitory shocks make managers more likely
to dilute less. As for the long-run performance, the rows of ∆Dilute and ∆Dilute×Tshock
in Table 1.7 show that the IPOs that decrease the degree of dilution further have poorer
long-run performance than otherwise identical IPOs. As in the market-wide analyses, the
findings support the hypothesis that managers are more prone to become overconfident fol-
lowing stronger transitory shocks and the managers who become overconfident exhibit poorer
performance than otherwise identical rational managers. Interestingly, however, the extent
to which overconfidence affects the long-run performance is heterogeneous across industries.
In the high technology industries, the dilution change has a constant effect regardless of
the strength of transitory shocks. On the other hand, in other industries, the effect of the
dilution change is proportional to the strength of transitory shocks.

In sum, industry-wide analyses demonstrate the robustness of the tests, and reveal the
role of transitory shocks more clearly than market-wide analyses. The results show that
the effects of transitory shocks are universal across different industries but stronger in some
industries than in the others. In short, stronger transitory shocks induce more firms to go
public; the transitory shock-driven IPOs underperform more severely in some industries;
managers tend to reduce the size of secondary offering after stronger transitory shocks;
such managers exhibit more severe long-run underperformance; and the effects of transitory
shocks are more pronounced in the high technology industries than the other industries.
The susceptibility of the high technology industries can be due to the unique feature of
the industries. Since presumably uncertainty is higher and exact assessment of firms value
is more challenging in the high technology industries, managers opportunistic decisions on
going public may not be easily detected by investors and managers are apt to mistakenly
become overconfident.
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1.6 Concluding Remarks

Transitory shocks play significant roles in equity financing. Although transitory shocks only
fluctuate stock prices of firms without affecting their eventual value, the shocks provide
managers incentives and opportunities to make transitory shock-driven decisions on equity
financing. Despite the economic significance of transitory shocks, there has been little em-
phasis to distinguish transitory shocks from permanent ones in corporate finance literature.
Rather, most literature has implicitly assumed that high or low valuation in the stock market
on which managers’ decision-making is based would be transitory. However, we need to sep-
arately analyze the role of permanent and transitory shocks in order to better understand
the actual practice of equity financing and to determine which competing hypotheses are
more consistent with reality.

In this research, I decompose shocks in the stock market into permanent and transi-
tory shocks using cointegration analyses. The decomposed shocks effectively differentiate
transitory market movements from permanent ones, and provide richer information about
stock market valuation than other commonly used valuation measures. Using the decom-
posed shocks, I examine how transitory shocks affect managers’ decision on going public and
their expectations on their firms’ prospects. I also examine what implications the transitory
shocks have on IPO long-run performance. I find that despite the lack of long-run effects on
firms’ value, more firms go public in response to stronger transitory shocks; firms that go
public after stronger transitory shocks underperform the benchmark more severely than oth-
erwise identical IPOs; managers are more likely to limit secondary share sales after stronger
transitory shocks; and managers who limit secondary share sales further during the book-
building period exhibit more severe long-run underperformance. The findings are consistent
with the hypotheses that stronger transitory shocks induce disproportionally more IPOs that
simply attempt to exploit temporarily high market valuation than IPOs that try to meet
their capital demand in better market conditions, and that stronger transitory shocks are
more likely to make managers overconfident and the resulting overconfidence leads to more
severe long-run underperformance. These effects of transitory shocks are more pronounced
in the industries in which presumably uncertainty is higher and exact valuation of firms is
more difficult.

This study contributes to corporate finance literature in several ways. Most importantly,
this research provides a novel framework for empirical corporate finance. Note that the
decomposition of permanent and transitory shocks used in this research can be applied to
most corporate finance decision-making such as mergers & acquisitions and investments to
see the role of permanent and transitory shocks. The methodology can also be applied
to international data to examine the possibility that transitory shocks have heterogeneous
effects across different countries. Presumably, the shocks have less adverse effects in the
financially more developed countries.

This research also sheds light on managerial overconfidence by suggesting a new measure
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of managerial overconfidence and its potential origin. I empirically show that managers are
more likely to behave as if they were overconfident after stronger transitory shocks. This
finding provides a channel through which managers’ expectations are affected by macroeco-
nomic shocks and suggests that transitory shocks in the stock market could be a potential
source of managerial overconfidence. In addition, the findings enhance our understanding
regarding the stylized facts in IPOs: IPO waves and long-run IPO underperformance. This
research adds a complementary explanation for the stylized facts to existing literature by
showing that transitory shocks significantly account for both IPO waves and IPO long-run
underperformance.

As a final note, I want to emphasize that the findings of this research have implications for
investors, policy makers, and managers. Investors should beware of managers’ opportunistic
attempt to go public especially after stronger transitory shocks and in industries where
uncertainty is higher. While in the consumer goods and manufacturing industries, transitory
shock-driven IPOs are likely to be smart firms that finance profitable projects in favorable
market conditions, such IPOs in the high technology and health care industries are likely
to be opportunists. Since it is difficult to distinguish good firms from bad firms especially
in such industries, investors should be careful of investing in high tech or health care IPOs.
The findings about long-run IPO performance could help to form a potentially profitable
investment strategy.

For policy makers, this research can be used to foster a vibrant and sound IPO market.
IPOs have been an important creator of economic value as a whole, but not all IPOs end up
surviving as successful business. A substantial number of IPOs turn out to be opportunistic.
Severe asymmetric information between issuers and investors makes these opportunistic IPOs
possible and leads suboptimal amount of investment to IPOs. This research identifies time
and industries in which opportunistic IPOs are particularly likely or unlikely, and therefore
if we publish and popularize permanent and transitory shocks and their effects, it could
possibly alleviate the severe asymmetry of information and help to reduce the deadweight
loss.

Managers should also beware of becoming overconfident under the influence of transitory
shocks. It is not only investors but also managers themselves who can be fooled by stronger
transitory shocks in the stock market. In industries in which investors find exact valua-
tion difficult, managers are also subject to making mistakes. Since managers who become
overconfident due to transitory shocks exhibit more severe underperformance than rational
managers, in order to be successful managers, they should always exercise due caution.
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Table 1.1: Summary Statistics of Cross-Sectional Data

Obs. Mean Median Std. Dev.

HPR3 (%) 6,046 -1.45 -27.56 122.46
VW3 (%) 6,046 40.34 44.86 40.34
MHPR3 (%) 6,046 -41.79 -61.15 121.97
OfferPrice ($) 6,046 12.31 12 5.59
Day1Price ($) 6,046 15.32 13 24.50
InitialRet (%) 6,046 19.68 6.70 86.51
SharesOffered (thou) 6,046 4,807 2,700 9,488
SharesFiled (thou) 6,046 4,896 2,726 9,591
PrmOffered (thou) 6,046 4,001 2,250 8,140
PrmFiled (thou) 6,046 4,438 2,500 8,737
SecOffered (thou) 6,046 806 0 4,989
SecFiled (thou) 6,046 458 0 3,973
PropSec (%) 6,046 4.44 0 14.46
Proceeds ($mil) 6,046 73.15 32 201.16
Shrout (thou) 6,046 17,188 8,706 32,821
MarketCap ($mil) 6,046 354.38 112.26 1,096.56
DiluteA (%) 5,945 6.16 0 13.34
DiluteP (%) 5,945 2.38 0 9.41
∆Dilute (%p, if ∆Dilute 6=0) 5,945 11.68 8.69 11.46
DiluteLess (Dummy) 5,945 0.0422 0 0.2011
DiluteMore (Dummy) 5,945 0.2826 0 0.4503
DLST (Dummy) 6,046 0.2364 0 0.4249
HT (Dummy) 6,046 0.3219 0 0.4672
MANUF (Dummy) 6,046 0.1070 0 0.3092
HLTH (Dummy) 6,046 0.1279 0 0.3340
CNSMR (Dummy) 6,046 0.1809 0 0.3850
Backed (Dummy) 6,046 0.4555 0 0.4981
HotIPO (Dummy) 6,046 0.2071 0 0.4052
ColdIPO (Dummy) 6,046 0.2517 0 0.4340
MoreShares (Dummy) 6,046 0.1770 0 0.3817
LessShares (Dummy) 6,046 0.1904 0 0.3926

Table 1.1 reports the cross-sectional summary statistics of the U.S. common share-IPOs.
Data are collected from the Securities Data Company (SDC), the Center for Research in
Security Prices (CRSP) and Compustat. ADRs, CEFs, REITs, and unit issues are not
included in the IPO sample. Observations without valid information are dropped. The
sample period is from 1980Q1 to 2007Q4. Variable definitions are given in Appendix A.3.

25



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

Table 1.2: Summary Statistics of Time-Series Data

Obs. Sample Period Mean Median Std. Dev.

NIPOt 164 1970Q1-2010Q4 61.27 46.5 53.49
NIPOHT

t 164 1970Q1-2010Q4 18.04 11.5 20.07
NIPOMANUF

t 164 1970Q1-2010Q4 7.16 5 6.69
NIPOHLTH

t 164 1970Q1-2010Q4 6.79 4 8.07
NIPOCNSMR

t 164 1970Q1-2010Q4 11.85 6.5 12.88
Nt 164 1969Q4-2010Q3 7,476.58 8,481 3,106.39
NHT
t 164 1969Q4-2010Q3 1,368.39 1,439 825.18

NMANUF
t 164 1969Q4-2010Q3 1,612.24 1,725 378.96

NHLTH
t 164 1969Q4-2010Q3 568.05 655 360.26

NCNSMR
t 164 1969Q4-2010Q3 1,296.16 1,417 392.82

IPOVt 164 1970Q1-2010Q4 8.73 5.83 8.76
IPOVHT

t 164 1970Q1-2010Q4 15.67 10.61 17.32
IPOVMANUF

t 164 1970Q1-2010Q4 4.50 3.23 4.53
IPOVHLTH

t 164 1970Q1-2010Q4 14.56 9.52 18.60
IPOVCNSMR

t 164 1970Q1-2010Q4 8.89 4.90 11.09
FtrSalesGrowtht−1,t+3 (%) 163 1970Q1-2010Q3 5.95 7.25 6.18
RealMktRett (%) 164 1970Q1-2010Q4 2.83 2.22 12.72
FtrRealMktRett+1,t+4 (%) 160 1970Q1-2009Q4 11.19 11.84 25.65
PastRealMktRett−3,t−1 (%) 164 1970Q1-2010Q4 7.81 6.92 22.86
CEFDt (%) 154 1970Q1-2008Q2 9.81 9.63 6.52
MtoBt 164 1970Q1-2010Q4 3.14 3.18 1.44
InitialRett (%) 112 1980Q1-2007Q4 14.24 10.53 15.51
Q1t (Dummy) 164 1970Q1-2010Q4 0.25 0 0.43
Recessiont (Dummy) 164 1970Q1-2010Q4 0.20 0 0.40
∆dt 252 1948Q1-2010Q4 1.42 0.37 204.10
∆pt 252 1948Q1-2010Q4 1.77 2.89 68.72
Pshockt 249 1948Q4-2010Q4 0 -0.14 1
Tshockt 249 1948Q4-2010Q4 0 0.11 1

Table 1.2 reports the time-series summary statistics of variables aggregated to the quarterly values.
Data are collected from the Securities Data Company (SDC), the Center for Research in Security
Prices (CRSP) and Compustat. ADRs, CEFs, REITs, and unit issues are not included in the IPO
sample. Observations without valid information are dropped. The sample period varies depending
on availability. Variable definitions are given in Appendix A.3.
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Table 1.3: Analyses of Aggregate IPO Volume

(1) (2) (3) (4) (5)
Lowry 2003 Shocks Shocks & Shocks, All

Market Capital demand &
conditions Investor sentiment

Pshockt 0.65* 0.63* 0.66 0.54
(0.37) (0.38) (0.54) (0.52)

Pshockt−1 0.67* 0.39 0.57 0.05
(0.39) (0.41) (0.53) (0.52)

Pshockt−2 0.19 -0.23 0.34 -0.23
(0.35) (0.41) (0.45) (0.48)

Pshockt−3 -0.25 -0.59 -0.61 -1.12
(0.53) (0.54) (0.79) (0.82)

Pshockt−4 0.52 0.51 0.38 0.40
(0.52) (0.47) (0.65) (0.57)

Tshockt 1.15*** 1.20*** 1.16*** 1.20***
(0.37) (0.38) (0.42) (0.42)

Tshockt−1 1.09*** 0.87* 1.31*** 1.02**
(0.38) (0.45) (0.44) (0.47)

Tshockt−2 0.69** 0.47 0.57 0.21
(0.32) (0.40) (0.43) (0.52)

Tshockt−3 0.57* 0.31 0.66* 0.25
(0.33) (0.47) (0.40) (0.52)

Tshockt−4 0.13 0.44 0.10 0.41
(0.33) (0.36) (0.42) (0.41)

MtoBt−1 -0.57* -0.32 -0.72*
(0.34) (0.30) (0.41)

PastRealMktRett−3,t−1 6.41* 7.30* 8.00*
(3.66) (3.69) (4.36)

HighMBt−1 -3.34 -4.80 -2.30
×PastRealMktRett−3,t−1 (3.93) (3.54) (3.48)
FtrSalesGrwtht−1,t+3 15.02* 0.01 3.72

(8.78) (10.59) (9.83)
FtrRealMktRett+1,t+4 -6.42*** -3.47* -4.44**

(2.33) (2.08) (2.10)
CEFDt−1 0.11 0.16 0.11

Continued on the next page

27



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

Table 1.3 – Continued from the previous page

(1) (2) (3) (4) (5)
Lowry 2003 Shocks Shocks & Shocks, All

Market Capital demand &
conditions Investor sentiment

(0.18) (0.18) (0.18)
CEFDt−2 -0.30 -0.41* -0.43*

(0.25) (0.25) (0.24)
CEFDt−3 0.47** 0.59** 0.60**

(0.22) (0.27) (0.27)
CEFDt−4 -0.39 -0.30 -0.33

(0.25) (0.28) (0.27)
Q1t -2.50*** -2.59*** -2.39*** -2.87*** -2.48***

(0.74) (0.80) (0.79) (0.77) (0.78)
Constant 0.64*** 0.70*** 0.70*** 0.68*** 0.67***

(0.10) (0.11) (0.10) (0.10) (0.10)

R2 68.92% 69.39% 70.94% 71.26% 73.42%
(Adjusted-R2) (66.42%) (66.94%) (67.97%) (67.28%) (69.02%)
Obs. 149 163 163 149 149

***: p-value < 1%, **: p-value < 5%, *: p-value < 10%

Table 1.3 reports the results of the following time-series regressions;

IPOVt = Constant+

4∑
l=0

(πlPshockt−l + τlTshockt−l) +X ′tω + εt.

The number in the parenthesis is the Newey-West corrected standard error. All regressions take the residual
serial correlation into account by including the lagged value of the dependent variable. The sample period
is either 1970Q2-2010Q4 or 1970Q2-2007Q2 depending on the specification. Variable definitions are given in
Appendix A.3.
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Table 1.4: Analyses of IPO Long-Run Performance

(1) (2) (3) (4) (5)
Shocks Shocks & Shocks & All All &

Market Firm specifics Interactions
conditions

Pshock0 0.37 0.47 -1.10 -0.93 -1.67
(2.56) (2.56) (2.07) (2.08) (2.13)

Pshock−1 -4.78* -4.40 -6.86*** -6.59*** -7.28***
(2.69) (2.70) (2.18) (2.18) (2.25)

Pshock−2 0.20 0.37 -0.83 -0.81 -0.71
(2.61) (2.61) (2.10) (2.10) (2.16)

Pshock−3 2.43 2.54 -0.06 -0.06 -0.02
(2.48) (2.48) (2.01) (2.01) (2.08)

Pshock−4 -1.96 -2.28 -3.03 -3.24 -3.80
(2.97) (2.97) (2.41) (2.41) (2.50)

Tshock0 -6.85*** -6.43*** -4.51** -4.13** -4.96**
(2.23) (2.25) (1.82) (1.82) (1.89)

Tshock−1 -13.25*** -12.85*** -4.84*** -4.40*** -6.34***
(2.21) (2.23) (1.81) (1.81) (1.88)

Tshock−2 -2.85 -2.94 -2.53 -2.40 -2.15
(2.07) (2.07) (1.68) (1.68) (1.76)

Tshock−3 -4.49** -4.75** -3.13** -3.24** -3.00**
(2.01) (2.02) (1.64) (1.64) (1.71)

Tshock−4 3.32 3.27 0.87 0.85 1.11
(2.17) (2.18) (1.77) (1.77) (1.85)

∆Dilute 0.46*** 0.49** 0.37**
(0.11) (0.11) (0.13)

ShareOffered (mil) 1.85*** 1.69** 1.69***
(0.37) (0.37) (0.37)

Proceeds ($bil) -51.61*** -44.34** -43.48**
(18.27) (18.42) (18.43)

InitialRet -0.18*** -0.14*** -0.14***
(0.04) (0.04) (0.04)

PropSec 0.43*** 0.44*** 0.45***
(0.09) (0.09) (0.09)

MktCap ($10bil) 41.68** 42.33** 41.46**

Continued on the next page

29



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

Table 1.4 – Continued from the previous page

(1) (2) (3) (4) (5)
Shocks Shocks & Shocks & All All &

Market Firm specifics Interactions
conditions

(16.27) (16.28) (16.30)
Backed 19.57*** 19.74*** 19.73***

(2.55) (2.57) (2.57)
MoreShares -4.12 -3.16 -3.62

(3.42) (3.45) (3.45)
LessShares 10.73*** 9.18*** 9.39***

(3.39) (3.46) (3.46)
HotIPO 3.56 -5.69 -5.72

(4.09) (3.62) (3.62)
ColdIPO 12.46*** 7.02** 7.39**

(3.79) (3.16) (3.16)
∆Dilute×Pshock0 0.31

(0.23)
∆Dilute×Pshock−1 -0.08

(0.23)
∆Dilute×Pshock−2 -0.17

(0.21)
∆Dilute×Pshock−3 0.26

(0.21)
∆Dilute×Pshock−4 0.05

(0.19)
∆Dilute×Tshock0 0.19

(0.19)
∆Dilute×Tshock−1 0.77***

(0.20)
∆Dilute×Tshock−2 -0.02

(0.19)
∆Dilute×Tshock−3 -0.14

(0.19)
∆Dilute×Tshock−4 0.02

(0.16)
Constant -36.69 -40.63 -35.82 -40.63 -40.99

(1.87) (2.33) (4.42) (4.72) (4.73)

Continued on the next page

30



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

Table 1.4 – Continued from the previous page

(1) (2) (3) (4) (5)
Shocks Shocks & Shocks & All All &

Market Firm specifics Interactions
conditions

R2 1.10% 1.27% 4.04% 4.19% 4.57%
(Adjusted-R2) (0.93%) (1.08%) (3.73%) (3.85%) (4.07%)
Obs. 6,046 6,046 5,945 5,945 5,945

***: p-value < 1%, **: p-value < 5%, *: p-value < 10%

Table 1.4 reports the results of the following cross-sectional regressions,

MHPR3t = Constant+

4∑
k=0

(πkPshocki,−k + τkTshocki,−k) + δ∆Dilutei

+

4∑
k=0

(µk∆DiluteiPshocki,−k + νk∆DiluteiTshocki,−k) +X ′iω + εi,

where Pshocki,−k (Tshocki,−k) is the permanent (transitory) shock from k quarters prior to the
IPO i. The number in the parenthesis is the corresponding standard error. The sample period is
from 1983Q1 to 2007Q4. Definitions of other variables are given in Appendix A.3.
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Table 1.5: Analyses of Ownership Dilution

(1) (2) (3)
Shocks Shocks & All

Firm specifics

DiluteLess DiluteMore DiluteLess DiluteMore DiluteLess DiluteMore

Pshock0 0.09 -0.9* -0.08 -0.07 -0.07 -0.09
(0.1) (0.05) (0.11) (0.05) (0.11) (0.05)

Pshock−1 0.36*** 0.08 0.15 0.12** 0.16 0.11**
(0.11) (0.05) (0.12) (0.05) (0.12) (0.05)

Pshock−2 0.17 -0.02 0.07 -0.01 -0.08 0
(0.12) (0.05) (0.11) (0.05) (0.11) (0.05)

Pshock−3 0.22* -0.05 0 -0.03 -0.01 -0.03
(0.11) (0.05) (0.11) (0.05) (0.11) (0.05)

Pshock−4 0.23* -0.05 0.12 -0.02 0.08 -0.01
(0.14) (0.05) (0.13) (0.06) (0.14) (0.06)

Tshock0 -0.12 -0.30*** -0.14 -0.33*** -0.11 -0.36***
(0.09) (0.04) (0.1) (0.05) (0.1) (0.05)

Tshock−1 0.12 -0.20*** 0.11 -0.24*** 0.16 -0.28***
(0.09) (0.04) (0.1) (0.04) (0.11) (0.04)

Tshock−2 0.24** -0.21*** 0.24** -0.22*** 0.23** -0.23***
(0.1) (0.04) (0.1) (0.04) (0.1) (0.04)

Tshock−3 0.20** -0.28*** 0.27*** -0.28*** 0.27*** -0.28***
(0.09) (0.04) (0.1) (0.04) (0.1) (0.04)

Tshock−4 0.30*** -0.29*** 0.26*** -0.29*** 0.25** -0.29***
(0.1) (0.04) (0.1) (0.04) (0.1) (0.04)

Proceeds -3.74*** 6.13*** -2.97*** 5.38***
(0.92) (0.71) (0.93) (0.7)

ShareFiled 0.03** -0.18*** 0.01 -0.17***
(0.01) (0.02) (0.01) (0.02)

PropSec 5.34*** 0.38 5.38*** 0.27
(0.31) (0.29) (0.31) (0.29)

Backed 0.75*** 0.13** 0.67*** 0.07
(0.15) (0.06) (0.15) (0.06)

HotIPO 0.51** 0.41***
(0.2) (0.08)

ColdIPO 1.11*** -0.08

Continued on the next page
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(1) (2) (3)
Shocks Shocks & All

Firm specifics

DiluteLess DiluteMore DiluteLess DiluteMore DiluteLess DiluteMore

(0.17) (0.08)
Constant -3.14*** -0.66*** -3.97*** -0.37*** -4.45*** -0.41***

(0.1) (0.03) (0.16) (0.05) (0.19) (0.06)

Pseudo R2 3.31% 9.32% 10.18%
Obs. 5,945 5,945 5,945

***: p-value < 1%, **: p-value < 5%, *: p-value < 10%

Table 1.5 reports the results of the following multinomial logit regressions,

log
Pr(DiluteLessi = 1)

Pr(DiluteSamei = 1)
= ConstantL +

4∑
k=0

(πL,kPshocki,−k + τL,kTshocki,−k) +X ′iωL,

log
Pr(DiluteMorei = 1)

Pr(DiluteSamei = 1)
= ConstantM +

4∑
k=0

(πM,kPshocki,−k + τM,kTshocki,−k) +X ′iωM ,

where Pshocki,−k (Tshocki,−k) is the permanent (transitory) shock from k quarters prior to the IPO i.
It shows the effects on the permanent and transitory shocks on the probability of changing the post-IPO
ownership relative to maintaining the status quo during the book-building period. The number in the
parenthesis is the corresponding standard error. The sample period is from 1983Q1 to 2007Q4. Definitions
of other variables are given in Appendix A.3.
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Table 1.6: Industry-Wide Analyses of IPO Volume

(1) (2) (3) (4)
HT MANUF HLTH CNSMR

Pshockj,t 1.36** -0.46 -0.21 0.87*
(0.64) (0.31) (1.43) (0.51)

Pshockj,t−1 1.54** 0.58** -0.16 0.85
(0.74) (0.28) (1.42) (0.6)

Pshockj,t−2 1.32* -0.13 0.96 0.72
(0.77) (0.28) (1.42) (0.62)

Pshockj,t−3 0.67 0.33 0.31 0.75
(0.78) (0.29) (1.48) (0.61)

Pshockj,t−4 0.68 0.37 2.1 -0.12
(0.63) (0.31) (1.34) (0.47)

Tshockj,t 1.35** 0.73*** 0.59 0.31
(0.58) (0.21) (1.15) (0.56)

Tshockj,t−1 1.12* 0.35 2.10* 0.74
(0.58) (0.24) (1.19) (0.55)

Tshockj,t−2 1.18** 0.65*** 0.28 1.06*
(0.6) (0.24) (1.29) (0.54)

Tshockj,t−3 0.78 -0.05 -0.76 0.17
(0.61) (0.24) (1.23) (0.56)

Tshockj,t−4 0.22 0.17 0.46 1.70***
(0.58) (0.21) (1.25) (0.58)

MtoBt−1 -2.07** -0.43* -4.37*** -1.27**
(0.88) (0.23) (1.26) (0.53)

PastRealMktRett−3,t−1 12.00** 0.21 18.09** 2.7
(5.93) (1.74) (8.6) (4.82)

HighMBt−1 -10.95 0.83 8.51 -2.66
×PastRealMktRett−3,t−1 (7.64) (2.1) (11.75) (5.22)
FtrSalesGrwtht−1,t+3 7.12 1.03 -7.61 20.17*

(16.13) (4.45) (25.92) (10.74)
FtrRealMktRett+1,t+4 -12.51*** -2.59*** -19.99*** -6.40***

(3.54) (0.99) (5.28) (2.32)
CEFDt−1 0.28 -0.02 0.88 -0.23

(0.36) (0.1) (0.55) (0.24)
CEFDt−2 -0.68 -0.03 -1.53* 0.02

Continued on the next page
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(1) (2) (3) (4)
HT MANUF HLTH CNSMR

(0.53) (0.14) (0.82) (0.37)
CEFDt−3 0.85 0.08 1.08 0.08

(0.53) (0.14) (0.82) (0.36)
CEFDt−4 -0.52 -0.04 -1.15** -0.07

(0.39) (0.1) (0.58) (0.26)
Q1t -2.27 -1.21** -3.66 -4.93***

(1.99) (0.53) (3.06) (1.29)
Constant 16.12*** 3.62*** 32.62*** 10.21***

(4.55) (1.18) (6.37) (2.7)

“R2” 65.61% 69.64% 42.12% 68.20%
Obs. 149 149 149 149

***: p-value < 1%, **: p-value < 5%, *: p-value < 10%

Table 1.6 reports the results of the seemingly unrelated regressions (SURs),

IPOVj,t = Constantj +

4∑
l=0

(πj,lPshockj,t−l + τj,lTshockj,t−l) +X ′j,tωj + εj,t,

where Pshockj,t (Tshockj,t) is the permanent (transitory) shock specific to in-
dustries j at quarter t, and j ∈ {HT, MANUF, HLTH, CNSMR}. The number
in the parenthesis is the corresponding standard error. All regressions take the
residual serial correlation into account by including the lagged value of the de-
pendent variable. The sample period is 1970Q2-2007Q2. Definitions of other
variables are given in Appendix A.3.
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Table 1.7: Industry-Wide Analyses of IPO Long-Run Performance

(1) (2) (3) (4)
HT MANUF HLTH CNSMR

Pshock0 -3.14 4.78 0.69 -6.38*
(3.3) (8.35) (5.58) (3.71)

Pshock−1 0.15 2.02 24.70*** -10.97***
(3.41) (7.62) (5.54) (3.64)

Pshock−2 17.97*** 7.97 16.32*** -2.42
(3.45) (7.28) (5.68) (3.47)

Pshock−3 10.02** -11.33 16.91*** -7.46**
(3.01) (7.35) (6.01) (3.4)

Pshock−4 8.88** 2.99 18.58*** -8.59**
(3.2) (9.68) (5.78) (3.49)

Tshock0 -10.76*** 6.36 -11.43** -0.77
(2.79) (6.68) (4.87) (4.05)

Tshock−1 -13.76*** -7.36 -13.77*** 0.07
(2.95) (5.72) (5.1) (0.04)

Tshock−2 -19.82*** -3.86 -13.92*** -3.33
(3.39) (6.55) (5.34) (3.94)

Tshock−3 -12.68*** 6.92 -18.53*** 2.25
(3.14) (5.92) (5.1) (4.15)

Tshock−4 -11.62*** -0.91 -7.77 0.28
(3.41) (6.16) (4.81) (4.19)

Dilute 2.14*** 0.56* 1.51** 1.23
(0.54) (0.29) (0.67) (21.56)

ShareOffered (mil) 1.37 3.21** 8.80*** 1.09*
(1.16) (1.33) (2.57) (0.61)

Proceeds ($bil) 13.6 -74.06 -301.75 -42.13
(61.89) (76.34) (189.63) (26.64)

InitialRet 0.05 -0.43* -0.36* -0.23**
(0.07) (0.22) (0.21) (0.09)

PropSec -0.71*** 0.1 -0.38 0.53***
(0.25) (0.21) (0.47) (0.17)

MktCap ($10bil) 15.92 7.65 330.23 79.49
(33.88) (89.78) (331.77) (61.06)

Backed 43.90*** 15.09* 17.02** 19.93***

Continued on the next page
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(1) (2) (3) (4)
HT MANUF HLTH CNSMR

(6.52) (7.87) (8.6) (5.00)
MoreShares -16.11* -9.12 -5.39 -3.88

(8.79) (10.17) (10.59) (6.60)
LessShares 12.45 14.53 4.24 5.96

(8.18) (10.46) (10.88) (7.09)
HotIPO -9.62 -12.64 -28.86** 0.09

(7.97) (12.3) (13.31) (6.69)
ColdIPO 7.11 9.57 -2.04 -1.18

(8.38) (8.74) (9.19) (6.11)
∆Dilute×Pshock0 -0.31 -0.66 -1.45 0.58**

(0.52) (0.58) (1.33) (0.24)
∆Dilute×Pshock−1 0.25 -0.22 -2.30* 0.03

(0.48) (0.53) (1.18) (0.25)
∆Dilute×Pshock−2 -1.34*** 0.4 -0.67 0.26

(0.45) (0.52) (1.06) (0.26)
∆Dilute×Pshock−3 -0.83* 0.92* 0.73 -0.49**

(0.49) (0.54) (1.17) (0.23)
∆Dilute×Pshock−4 0.25 -0.39 -0.86 0.37

(0.48) (0.64) (0.62) (0.3)
∆Dilute×Tshock0 0.79* -0.14 0.66 0.87**

(0.48) (0.52) (0.7) (0.38)
∆Dilute×Tshock−1 -0.1 0.79* 1.72** 0.59*

(0.44) (0.43) (0.86) (0.32)
∆Dilute×Tshock−2 0.76 -0.21 1.73* 0.75**

(0.67) (0.49) (0.99) (0.29)
∆Dilute×Tshock−3 0.28 -0.23 1.33 1.16***

(0.64) (0.48) (0.93) (0.34)
∆Dilute×Tshock−4 -1.53** 0.01 0.45 -0.02

(0.6) (0.37) (0.77) (0.34)
Constant -161.48*** -32.04 -79.37*** -73.89***

(10.58) (24.57) (26.01) (11.46)

R2 9.79% 10.37% 13.85% 10.47%
(Adjusted-R2) -8.31% -5.75% -10.24% -7.83%
Obs. 1,926 634 772 1,081

Continued on the next page

37



Chapter 1. The Role of Transitory Shocks in Equity Financing: Evidence from IPOs

Table 1.7 – Continued from the previous page

(1) (2) (3) (4)
HT MANUF HLTH CNSMR

***: p-value < 1%, **: p-value < 5%, *: p-value < 10%

Table 1.7 reports the results of the following cross-sectional regressions,

IHPR3i = Constantj +

4∑
k=0

(πj,kPshocki,j,−k + τj,kTshocki,j,−k) + δj∆Dilutei

+

4∑
k=0

(µj,k∆DiluteiPshocki,j,−k + νj,k∆DiluteiTshocki,j,−k) +X ′iωj + εi,

where IHPR3i is the industry-adjusted 3-year holding period return of
IPO i, Pshocki,j,−k (Tshocki,j,−k) is the permanent (transitory) shock
from k quarters prior to the IPO i specific to industries j, and j ∈
{HT, MANUF, HLTH, CNSMR}. The number in the parenthesis is the cor-
responding standard error. The sample period is from 1983Q1 to 2007Q4.
Definitions of other variables are given in Appendix A.3.
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Table 1.8: Industry-Wide Analyses of Ownership Dilution

(1) (2) (3) (4)
HT MANUF HLTH CNSMR

DL DM DL DM DL DM DL DM

Pshockj,0 0.06 -0.29*** -0.14 -0.03 -0.35 -0.21 -0.62** -0.05
(0.11) (0.07) (0.53) (0.18) (0.5) (0.16) (0.27) (0.09)

Pshockj,−1 0.16 -0.14** 0.23 0.15 -0.05 0.03 -0.07 0.37***
(0.12) (0.06) (0.44) (0.17) (0.42) (0.14) (0.27) (0.09)

Pshockj,−2 0.19 -0.12* 0.38 0.09 -1.21** -0.32* 0.22 0.20**
(0.12) (0.06) (0.44) (0.17) (0.54) (0.17) (0.28) (0.09)

Pshockj,−3 0.05 -0.29*** 0.41 -0.13 0.82** -0.11 0.01 0.12
(0.12) (0.06) (0.42) (0.17) (0.37) (0.16) (0.26) (0.08)

Pshockj,−4 -0.1 -0.30*** 0.58 -0.11 -0.36 0.09 0.75*** 0.21**
(0.13) (0.06) (0.58) (0.21) (0.55) (0.15) (0.29) (0.09)

Tshockj,0 -0.09 -0.19*** 0.37 -0.40*** -0.52 -0.13 0.09 -0.24**
(0.08) (0.06) (0.41) (0.16) (0.4) (0.12) (0.31) (0.11)

Tshockj,−1 0.1 -0.10* 0.31 -0.2 0.26 -0.11 0.84*** -0.21*
(0.1) (0.06) (0.38) (0.13) (0.41) (0.13) (0.3) (0.11)

Tshockj,−2 -0.13 -0.31*** 1.15*** -0.24* 0.35 -0.14 0.34 -0.29***
(0.11) (0.07) (0.45) (0.14) (0.47) (0.13) (0.28) (0.1)

Tshockj,−3 0.18* -0.21*** 0.24 -0.29** 0.3 -0.03 0.51 -0.14
(0.1) (0.06) (0.42) (0.13) (0.45) (0.13) (0.32) (0.11)

Tshockj,−4 0.17 -0.23*** 0.35 -0.51*** 0.84* -0.13 -0.36 -0.19*
(0.13) (0.06) (0.38) (0.14) (0.44) (0.12) (0.3) (0.11)

Proceeds -0.77 7.00*** 4.43 6.82*** -54.29*** 11.34* -3.27 5.60***
(3.45) (1.52) (2.74) (2.18) (14.65) (6.16) (2.27) (2.08)

ShareFiled -0.05 -0.24*** 0.01 0.13*** 0.38*** -0.24** 0.03 -0.15***
(0.06) (0.04) (0.02) (0.04) (0.12) (0.11) (0.03) (0.5)

PropSec 7.05*** -0.94 4.01*** 0.35 12.47*** 0.4 6.73*** -0.28
(0.66) (0.65) (0.79) (0.6) (2.73) (1.54) (0.82) (0.64)

Backed 0.60** 0.35*** 0.43 0.16 0.97 -0.59*** 1.12*** 0.11
(0.26) (0.12) (0.46) (0.19) (0.77) (0.21) (0.41) (0.14)

HotIPO 0.39 0.2 -0.6 0.2 -1.27 0.79*** 0.41 0.61***
(0.32) (0.13) (0.86) (0.27) (1.48) (0.29) (0.56) (0.17)

ColdIPO 1.44*** -0.43*** 1.42*** 0.17 0.34 -0.11 1.20*** -0.06
(0.3) (0.15) (0.5) (0.21) (0.63) (0.25) (0.43) (0.17)

Continued on the next page
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Table 1.8 – Continued from the previous page

(1) (2) (3) (4)
HT MANUF HLTH CNSMR

DL DM DL DM DL DM DL DM

Constant -4.30*** 0.08 -4.52*** -0.35*** -5.50*** -0.82*** -5.37*** -0.47***
(0.35) (0.12) (0.62) (0.15) (1.03) (0.21) (0.59) (0.14)

Pseudo R2 16.37% 12.43% 13.90% 13.11%
Obs. 1,926 634 772 1,081

***: p-value < 1%, **: p-value < 5%, *: p-value < 10%

Table 1.8 reports the results of the following multinomial logit regressions,

log
Pr(DiluteLessi = 1)

Pr(DiluteSamei = 1)
= Constantj,L +

4∑
k=0

(πj,L,kPshocki,j,−k + τj,L,kTshocki,j,−k) +X ′iωj,L,

log
Pr(DiluteMorei = 1)

Pr(DiluteSamei = 1)
= Constantj,M +

4∑
k=0

(πj,M,kPshocki,j,−k + τj,M,kTshocki,j,−k) +X ′iωj,M ,

where Pshocki,j,−k (Tshocki,j,−k) is the permanent (transitory) shock from k quarters prior to the IPO i specific
to industries j, and j ∈ {HT, MANUF, HLTH, CNSMR}. DL and DM are the abbreviation of DiluteLess and
DiluteMore, respectively. It shows the effects on the industry-wide permanent and transitory shocks on the
probability of changing the post-IPO ownership relative to maintaining the status quo during the book-building
period. The number in the parenthesis is the corresponding standard error. The sample period is from 1983Q1
to 2007Q4. Definitions of other variables are given in Appendix A.3.
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Table 1.9: Cointegration Test

(1) (2) (3) (4) (5)
dt pt ∆dt ∆pt dt − α̂pt

t-statistic 0.1315 -0.8429 -4.4097 -3.3082 -4.8989
Critical Value (5%) -2.5737 -2.5737 -2.5737 -2.5737 -3.3654
p-value 0.9675 0.8042 0.0010 0.0158 < 0.01

Table 1.9 reports the results of the augmented Dickey-Fuller (ADF) tests. dt
and pt denote log dividends and log prices of the NYSE/AMEX/NASDAQ
composite index, respectively. The sample period is from 1948Q1 to 2010Q4.
The null hypothesis for each test is that the considered time series has a unit
root. The length of the lags in the ADF tests is obtained by criterion in
Campbell and Perron (1991). Critical values assume tests for a unit root with
drift. The critical value for the estimated cointegrating error (Column 5) is
obtained from Phillips and Ouliaris (1990).

Table 1.10: Estimation of the Vector Error-Correction Model

LHS Variable RHS Variables

Constant dt − α̂pt ∆dt−1 ∆pt−1 ∆dt−2 ∆pt−2

∆dt -9.6706 -0.0298 -0.6437*** -0.0327 -0.2031*** -0.0718
(s.e.) (13.8181) (0.0331) (0.0687) (0.0932) (0.0647) (0.0920)
∆pt 24.6703*** 0.0549*** -0.0423 0.0981 -0.0326 -0.0532

(s.e.) (9.6121) (0.0230) (0.0478) (0.0648) (0.0450) (0.0640)

Table 1.10 reports the estimation results of the vector error-correction model in Section 1.4. dt and
pt denote log dividends and log prices of the NYSE/AMEX/NASDAQ composite index, respectively.
The sample period is from 1948Q1 to 2010Q4.
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Figure 1.1: Time Series of Log Dividends and Log Prices, 1960Q1 – 2010Q4
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Panel 2. Log Prices of the NYSE/AMEX/NASDAQ Composite Index

Note: The figures depict the log dividends and log prices (times 100) of the value-weighted

NYSE/AMEX/NASDAQ composite index. The data are generated as follows. First, the gross return of

the index with and without dividends (RETD and RETX, respectively) are obtained from the CRSP. With-

out loss of generality, set the price of the index to 1 in 1926Q1. Then the subsequent prices and dividends are

determined by the following formulas: Pt+1 = Pt ×RETXt+1 and Dt+1 = Pt × (RETDt+1 −RETXt+1).
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Figure 1.2: Time Series of Decomposed Shocks (Raw Data), 1960Q1 – 2010Q4
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Note: Panel 1 depicts permanent and transitory shocks estimated from the log dividends and log prices of

the NYSE/AMEX/NASDAQ composite index. Panel 2 is the returns of the composite index.
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Figure 1.3: Time Series of Decomposed Shocks (Moving Average), 1960Q1 – 2010Q4
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Panel 2. Log Prices of the NYSE/AMEX/NASDAQ Composite Index

Note: Panel 1 plots the decomposed permanent and transitory shocks, smoothed with a trailing exponentially

weighted moving average. The smoothed series are generated by the following formula: MAt(η) = 0.1ηt +

(1− 0.1)MAt−1(η). Panel 2 plots the the log prices of the composite index.
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Figure 1.4: Time Series of Stock Market Valuation Ratios, 1960Q1 – 2010Q4
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Note: Panel 1 plots the market-wide log dividend-price ratios. The data are from the
NYSE/AMEX/NASDAQ composite index. Panel 2 shows the market-wide prices to smoothed
earnings ratios. The data are obtained from Professor Robert Shiller’s online database:
http://www.econ.yale.edu/shiller/data.htm. Panel 3 depicts the equally-weighted average market-to-book
ratios of all firms recorded in Compustat. The data cover the period from 1969Q2 to 2010Q4.
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Figure 1.5: Impulse Response Functions
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Note: The figures plot the impulse response functions with respect to a one standard deviation shock. The

dotted lines indicate one standard deviation error bands obtained by a Monte-Carlo estimation with 1,000

repetitions.
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Chapter 2

The Effect of Uncertainty and Dispersion
of Opinion on IPO Stock Performance

2.1 Introduction

How do investors’ uncertain and heterogeneous valuations affect an initial public offering’s
stock performance? Due to the lack of history about previous stock performance and the
scarcity of publicly available accounting information, it is likely not only that an investor is
uncertain about her valuation of an IPO stock but also that investors have heterogeneous
valuations from one another. Uncertain and heterogeneous valuation can materialize in the
following ways: each investor’s valuation is in the form of a distribution rather than a point
estimate, and the expected values of the distributions are dispersed across the investors.

Although a large variance of each distribution and highly dispersed distributions are
likely to occur simultaneously when overall uncertainty is high, it is not always the case. For
example, consider a firm that has very specific technology and a profit model. Some investors
would fully appreciate the value of this specific profit model, while others would not. In this
case, the dispersion of valuations can be fairly large although each investor may believe that
her private valuation is certain. The opposite case is also plausible. Consider another firm
whose profit model is well known by investors but it is subject to business cycle fluctuations
which are time-varying and hard to foresee. Under this circumstance, each investor will have
a distribution with large variance, but the expected values of investors’ distributions are
likely to be close to one another. Hough et al. (2001) and Diether et al. (2002) support this
notion that uncertainty and dispersion of opinion capture different pricing factors. Hough
et al. (2001) empirically explore the relation between investor uncertainty, divergence of
opinions, and the IPO performance. The correlation coefficient between the proxies for the
two factors is 0.26, which implies that the two factors are positively related but they are
not always moving together. The empirical result of Diether et al. (2002) shows that larger
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dispersion of analysts’ opinions yields lower subsequent returns, which is inconsistent with
the view that dispersion of analysts’ opinions proxies for uncertainty.

In this chapter I develop a model that incorporates both the uncertainty of each investor
and the dispersion of opinion across investors. Specifically, first I derive each investor’s
demand function for an IPO share by maximizing her expected utility, and then I integrate
all individuals’ demand functions to obtain the aggregate demand function for the share.
The aggregate supply of the free-floating share is the sum of the original amount of stock
issuance and the realized short-sale of the share, if any. In each period, the equilibrium stock
price is determined where the aggregate demand is equal to the aggregate supply.

This model predicts that dispersion of opinion has a non-linear effect on an IPO stock
performance and that IPO firms are more likely to be affected by the dispersion of opinion
than other listed firms. As most financial theories argue, the model implication states that
higher uncertainty lowers the stock price and yields a higher subsequent return. Unlike this
linear effect of uncertainty, dispersion of opinion nonlinearly affects the IPO stock perfor-
mance. When the degree of dispersion is smaller than a threshold, changes in the dispersion
of opinion have no effect on the IPO stock. Above the threshold, however, larger dispersion
of opinion bids up the stock price higher and consequently yields the lower long-run return.
This nonlinearity is basically due to a short-sale constraint. When investors have dispersed
valuations over a single IPO firm, optimists bid for the share and drive up the price while
pessimists short the stock and pull down the price. As long as investors as a whole have an
unbiased valuation and there is no short-sale constraint, the stock price is irrelevant to the
degree of dispersion of opinion. However, bidding is unbounded while shorting is bounded
in the sense that an investor should borrow shares first to short while bidding has no such
requirement. As opinion is more dispersed and optimists bid up the price further, pessimists
want to borrow more shares to short, but since the amount of stocks available for lending
is limited, it becomes more difficult for pessimists to borrow and short the desired amount
of stocks. Interestingly, the level of the threshold is an increasing function of the amount of
free-floating shares in the market. Since IPO firms tend to have relatively small free-floating
shares than other listed firms, dispersion of opinion is likely to be above the threshold. This
fact implies that empirical researches which do not control the dispersion of opinion can
produce misleading results on IPO performance.

The model also predicts that the IPO observations are subject to self-selection bias.
Private firms, which otherwise might have considered going public, would decide not to go
public or to postpone the IPO plan under the combination of high uncertainty and small
dispersion of opinion. Under this circumstance, the offer price would be prohibitively low so
that an issuer should dilute her ownership too much in order to raise an aimed amount of
funds. If she does not want to lose her control over the firm too much, then she would decide
not to go public. According to the model, this combination of uncertainty and dispersion of
opinion could actually yield high long-run returns for IPO stocks. Since firms tend not to go
public at this time, we would rarely observe IPO stocks that outperform both in the short-
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run and in the long-run. This prediction helps explain why the IPO volume is time-varying
and why IPOs are generally characterized by its long-run underperformance.

The main findings of this research derive from a simple model, but I show that the results
still hold even in more realistic settings. In the baseline model, an investor’s demand function
is derived from her valuation of the IPO stock and all investors make the investment decisions
solely based on their demand functions. In order to check the robustness of the model, I
consider the following cases. First, I consider the possibility that short-horizon investors
make speculative investment decisions. That is, regardless of their valuation, this group
of investors may purchase the stock when they expect the price in the next period to be
much higher than that in the current period. Second, investors may take the winner’s curse
problem into account. Given dispersion of opinion, if an investor is allotted shares during
the book-building period, then it could be because her valuation of the stock is higher than
others. She would accordingly revise down her valuation and derive a new demand function.
I argue that these two variants of the model predict essentially the same results.

The remainder of the chapter is organized as follows. In Section 2.2, I briefly review
the relevant literature and point out how this research is different from existing studies.
Section 2.3 introduces the basic model that considers the dispersion of opinion and the
within-investor uncertainty simultaneously, and the implications of the model are provided
in Section 2.4. In Section 2.5, I show in detail that the main predictions of the basic model
are robust to more realistic settings, and Section 2.6 concludes.

2.2 Literature Review

An IPO has several unique characteristics that are distinguished from other financial phe-
nomena. These characteristics are well summarized with the three stylized facts: the initial
underpricing, the poor long-run performance, and the time-series behavior of first-day re-
turns and IPO volume. The initial underpricing refers to the phenomenon that the first-day
trading prices typically far exceed the price at which the shares were offered to initial in-
vestors. The poor long-run performance is an empirical anomaly that the IPO stock returns,
measured since the first trading day, tend to be lower than various benchmark returns. The
time-series behavior means that IPO volume and the IPO initial returns fluctuate signifi-
cantly over time.

Many theoretical approaches have aimed to explain these stylized facts. As for the initial
underpricing, three theories are usually cited as the potential explanations: winner’s curse,
signaling, and an agency problem. According to the winner’s curse explanation of Rock
(1986), in an informational environment in which some investors are perfectly informed and
all other investors, issuers and underwriters are uninformed about the fundamental value
of firms, issuers rationally underprice in order to induce ‘adversely selected’ uninformed
investors to demand the stock. The signaling explanation in Welch (1989) states that if
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companies have better information about the fundamental value of themselves than investors
do, underpricing is necessary for good firms to separate themselves from bad firms. Finally,
in the agency problem explanation of Baron (1982), where issuing firms are uninformed
while underwriters are informed, an incentive-compatible contract involves underpricing in
equilibrium as an informational rent. All the above theories use asymmetric information and
uncertainty in common as the key factor that explains the initial underpricing.

The poor long-run performance of IPO stocks has only been explored in earnest since
1990s. Ritter (1991) and Loughran and Ritter (1995) show that nominal five-year buy-and-
hold returns are much lower for recent IPOs than they are for comparable size-matched firms.
Brav and Gompers (1997) argue that the long-run underperformance is not an IPO effect
by finding that similar size and book-to-market firms that have not issued equity perform
as poorly. Gompers and Lerner (2003) show that the relative performance of IPOs depends
on the method of examining performance and cast doubt on whether a unique IPO effect on
long-run performance indeed exists.

As for the time variation of IPO returns and activities, although the efficient market
hypothesis implies that the timing of a financial decision should not matter since any offering
will be fairly priced, actually there are clear signs of positive autocorrelation of IPO volume.
Ibbotson and Jaffe (1975) shows that the periods of high IPO volume are likely to be followed
by further heavy IPO activity. Loughran and Ritter (2004) explore the possible reason for the
time-variation of the initial IPO returns. They attribute the fluctuation to changes in issuers’
objective functions. Alti (2005) explains the time-varying IPO volume with information
spillovers. He argues that high offer prices better reflect investors’ private information and
trigger a large number of subsequent IPOs.

As far as the initial underpricing is concerned, the above explanations were quite suc-
cessful in explaining the tendency of underpricing, but they tend to be inconsistent with two
other stylized facts. For example, the signaling explanation should predict that good firms
that are initially underpriced outperform comparable firms in the long-run but empirical
studies do not support this prediction. Moreover, in a model that explains underpricing,
the magnitude of the initial returns will vary when the underlying fundamental parameters
vary. As yet, however, there has been no convincing effort to endogenize how and why these
parameters change with macroeconomic and stock market conditions. Concerning the long-
run underperformance, scholars have not yet reached consensus on whether an IPO effect
exists due to inconclusive empirical results. Despite the volume of previous research, the
time-varying IPO returns and volumes is also far from complete understanding.

This is the motivation for considering the dispersion of opinion as an additional factor to
explain IPO performance. Indeed, dispersion of opinion better explains stock performance.
Diether et al. (2002) present evidence that stocks with higher dispersion of opinion earn lower
future returns than otherwise similar stocks. Their evidence suggests that dispersion of opin-
ion is not the proxy for risk. Anderson et al. (2005) find that dispersion of investor opinions
is a priced factor in traditional factor asset pricing models and argue that heterogeneity is a
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“missing factor” when it comes to predicting returns and volatility. My model incorporates
dispersion of opinion and tries to give better explanation about the IPO stock performance.
While Anderson et al. (2005) develop a model in which different opinions are shown in differ-
ent stochastic discount factors, I directly posit that investors have heterogeneous expected
valuations of an IPO stock.

The role of dispersion of opinion was studied by Miller (1977), but it is far from perfect.
According to his argument, when there are short-sale constraints, a stock price will reflect
all optimists’ valuation but not all pessimists’ valuation so that as the dispersion of opinion
increases the equilibrium stock price is higher and the subsequent return is lower. Although
his intuition is quite convincing, he does not formally model his idea. I introduce a simple
model that incorporates the effect of different opinions across investors as well as that of
traditional uncertainty. Moreover, I spell clearly the condition under which the dispersion
of opinion does indeed play roles in determining an IPO stock price, which is not exploited
before. Similar to Miller (1977), my model also uses short-sale constraints as a friction. The
model implication is analogous to Jones and Lamont (2002), in which they find that a stock
can be overpriced when short-sale constraints bind, but my model deepens the implication
in that I argue that IPO stocks are more subject to the short-sale constraints.

Chen et al. (2002) also introduce the dispersion of opinion in a theoretical way, but
their model restricts the variance of each investor’s valuation to one. That is, the degree
of uncertainty is always the same in their model. On the other hand, my model allows the
within-investor uncertainty to vary with economic circumstances so that I can distinguish
the effect of dispersion of opinion from the effect of uncertainty. In addition, Chen et al.
(2002) assume an exogenous short-sale constraint in stock trading, while my model argues
that the short-sale constraint is endogenous and inherent in the nature of IPO stock trading.

2.3 Model

In this section, I introduce a simple model that incorporates the roles of uncertainty and
dispersion of opinion, and show how stock prices and returns are determined in this setting.

2.3.1 Assumptions

The objective of an issuing firm is to raise funds. Consider a firm that needs to raise funds
of $M . The initial owners of the firm are willing to dilute their ownership up to α percent.
If the amount of issuance is Q, then the fund financed from the IPO is the offer price (P0)
times the amount of issuance (Q). These assumptions imply that in order for the firm to go
public, the amount of IPO proceeds should be greater than M and the issue size (Q) should
be smaller than α percent of the total outstanding share.
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One share of the firm has a constant but unknown fundamental value (F ) and an in-
vestor i has a valuation of this stock. Since no one is certain about her valuation of the
fundamental value, i ’s valuation (Vi) is in the form of a distribution rather than a point
estimate. Specifically, the valuation is normally distributed with mean vi and variance ω.
There is a continuum of investors with different expected values of valuations. The expected
values of valuations (vi’s) are uniformly distributed over the interval [F − D,F + D]. vi
can be interpreted as a private signal the investor i receives. D measures dispersion of the
expected values of valuations across investors, while ω measures within-investor uncertainty.
Under these assumptions, each individual investor may have a biased expected valuation
but investors as a whole have an unbiased valuation. These distributional assumptions are
summarized in the following way;

Vi ∼ N(vi, ω) where ω is within-investor uncertainty,
vi ∼ U [F −D,F +D] where D is dispersion of opinion across investors.

Investors have mean-variance utility and they maximize their expected utilities. There
are two groups of investors with possibly different risk aversions (AC and ANC). One is
a group of clients of the underwriter which manages the IPO and the other is a group of
non-client investors. The former is denoted as C and the latter as NC. Only client investors
are participating in the book-building process.1 The number of investors in group C is
normalized to 1 and the number of investors in group NC is N . The number of non-client
investors is fairly large relative to the number of client investors.

2.3.2 Period 0: During Book-Building

This model has three periods and they are denoted as 0, 1, and 2. Each period, investors
trade assets based on their respective valuations. Specifically, each investor establishes the
demand function for the stock by maximizing her expected utility. At period 0, only client
investors participate in the book-building process. They maximize their expected utilities
as follows,

max
xi

Ei[−exp(−ACWi)]

⇒ max
xi

Ei[Wi]− AC
2
V ari[Wi]

= (vi − P )xi − AC
2
ω x2

i

1Book-building is the “price discovery” process. In a traditional IPO, the underwriter gives potential
investors estimates of the price per share and number of shares to be issued, and then markets the offering
through a series of presentations to create interest in the stock. Finally, the underwriter “builds the book”
by recording how many shares each investor is willing to buy at various price levels. This is the reason why
this procedure is called book-building.
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⇒ FOC : (vi − P )− AC ω xi = 0,

where xi is the quantity of the stock demanded by an investor i, P is the price, and Wi is
the investor i’s perceived wealth: Wi = xi(Vi − P ). Therefore, the investors in client group
C would want to hold the following quantity of the shares,

xi,C(vi) = 1
ω
aC(vi − P ),

where aC is a reciprocal of risk aversion (aC = 1
AC

) and can be interpreted as risk tolerance.
This demand function has natural interpretations. An investor wants to hold the positive

amount of the stock if the expected valuation is greater than the price. If her expected
valuation is smaller than the price, her demand is negative, which means that she wants
to short the stock. For given vi and P , higher risk tolerance and lower within-investor
uncertainty lead the investor to demand more. The aggregate demand for this stock at
period 0 (AD0) can be obtained by integrating all client investors’ demands. Note that if P0

is greater than the lowest possible expected valuation (F −D), then ‘short-sale constraint’
binds. That is, some investors have lower expected valuations than the price and want to
short the stock, but they cannot. During the book-building period, no new investor has yet
possessed the stock, so that short-sale is impossible by nature. Therefore, if the offer price in
equilibrium happens to be greater than the lowest expected valuation, the most pessimistic
opinions will not be reflected in the aggregate demand, and it is expressed as follows;

AD0 =
1

2D

∫ F+D

p0

xi,C(s)ds

=
1

2D

∫ F+D

P0

1

ω
aC(s− P0)ds

=
aC

4Dω
(F +D − P0)2.

On the other hand, if the equilibrium offer price happens to be even lower than F −D, all
opinions are reflected in the aggregate demand, and it is expressed as follows;

AD0 =
1

2D

∫ F+D

F−D
xi,C(s)ds

=
1

2D

∫ F+D

F−D

1

ω
aC(s− P0)ds

=
aC
ω

(F − P0).

The aggregate supply of the stock at period 0 (AS0) is Q. The offer price is determined
where the aggregate demand is equal to the aggregate supply (AD0 = AS0).
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It turns out that if the dispersion of opinion is below a threshold (Qω/aC), then the
equilibrium offer price is lower than the lowest possible expected valuation (F −D). In this
case, the price does not depend on the degree of opinion dispersion because the price reflects
every investor’s opinion and investors as a whole are unbiased so that the effect of the disper-
sion of opinion cancels out across investors. On the other hand, if the dispersion of opinion
is above the threshold, the equilibrium price depends on the degree of opinion dispersion
because some pessimistic investors simply do not submit their bids. The equilibrium offer
price is as follows;

P0 =

{
F − Qω

aC
if D < Qω

aC

F +D −
√

4QDω
aC

if D ≥ Qω
aC
.

In reality, of course, the book-building process is much more complicated than described
here. I simplify all the process and posit that investors submit their limit bids as Back
and Zender (1993) do. I also assume that there is no conflict of interests between the
issuing firm and the underwriter. I assume that the excess demand is always cleared but in
practice IPO stocks are sometimes rationed as indicated by Cornelli and Goldreich (2003).
This simplification of the model makes it easier to identify the effect of uncertainty and
dispersion of opinion at the cost of reality.

2.3.3 Period 1: When Trade Begins

Investors in non-client (NC ) group begin to participate in the trade at period 1. Since non-
client investors share the same preference with client investors except for the risk aversion
and they also maximize the expected utility, their demand function for the stock for a given
price is similarly derived as follows;

xi,NC(vi) = aNC(vi−P )
ω

, where aNC = 1
ANC

.

Note that at period 1 investors whose expected valuation is smaller than P1 would want to
short the stock, while other investors would be willing to hold a positive amount of stocks.

At period 1, the aggregate supply as well as the aggregate demand depend on whether the
equilibrium price on the first trading day ends up being above or below the lowest possible
expected valuation (F −D). If the first day price is smaller than F −D, no initial investor
wants to short the stock and all investors want to hold this undervalued stock.2 In this case,

2Here, investors are assumed to maintain their initial investment strategy. Their investment decisions are
fully based on their demand functions.
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the aggregate demand and aggregate supply of the stock are as in the following;

AD1 =
1

2D

∫ F+D

F−D
xi,C(s)ds+

1

2D

∫ F+D

F−D
N xi,NC(s)ds

=
1

2D

∫ F+D

F−D

1

ω
aC(s− P1)ds+

1

2D

∫ F+D

F−D
N

1

ω
aNC(s− P1)ds

=
aC + aNCN

ω
(F − P1),

AS1 = Q.

If P1 turns out to be greater than F −D, the aggregate demand for this stock at period
1 is calculated in the same fashion as before, but the aggregate supply at period 1 is a little
bit subtle. Unlike at period 0, short-sales are practicable at period 1 and the short-sales will
increase the aggregate supply of the stocks.3 Initial investors who value the stock above the
price would still hold the positive amount of stocks and would be willing to lend the stocks,
and all investors whose expected valuations are smaller than the price would want to borrow
the stocks to short. Accordingly, the amount of available lending (QL) and the amount of
desired borrowing (QB) are written as follows, respectively;

QL =
1

2D

∫ F+D

P1

1

ω
aC(s− P1)ds,

QB = − 1

2D

∫ P1

F−D

{
1

ω
aC(s− P1) +N

1

ω
aNC(s− P1)

}
ds.

Note that QL is decreasing in P1 while QB is increasing in P1. Specifically, no one wants to
short when P1 = F −D. Once P1 ≥ F −D, some investors would want to borrow and short
the shares. Since the amount of available lending is relatively sufficient when P1 is slightly
above F − D, all the desired short-sale will be actually implemented. But as P1 rises, the
demand on shorting increases while the supply of share lending decreases. Therefore, if P1 is
above a threshold point, then some of the desired short-sale cannot be implemented due to
the insufficient lending of the stocks. Consequently, the realized amount of short-sale (QSS)
when P1 ≥ F −D is the minimum among QL and QB as follows;

QSS = min{QL, QB}.

Note that this short-sale increases the supply of free floating share at period 1. Thus, the
aggregate supply at period 1 is the sum of the amount of original issuance and the realized
short-sale.

3I conservatively assume that there is no transaction cost for short-sale. If there is a positive transaction
cost, then the aggregate supply of stocks at period 1 decreases and the resulting model prediction becomes
more favorable to my conclusion.
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In sum, when P1 ≥ F −D, the aggregate demand and aggregate supply at period 1 are
as in the following;

AD1 =
1

2D

∫ F+D

P1

xi,C(s)ds+
1

2D

∫ F+D

P1

N xi,NC(s)ds

=
1

2D

∫ F+D

P1

1

ω
aC(s− P1)ds+

1

2D

∫ F+D

P1

N
1

ω
aNC(s− P1)ds

=
aC + aNCN

4Dω
(F +D − P1)2,

AS1 = Q+QSS

=

{
Q+ aC+aNCN

4Dω
(F −D − P1)2 if QL ≥ QB

Q+ aC
4Dω

(F +D − P1)2 if QL < QB.

P1 is determined where AD1 = AS1 and its expression turns out to depend on the degree of
dispersion of opinion as follows,

P1 =

{
F − Qω

aC+aNCN
if D < Qω

aC+aNCN

(
1

1−2K

)
F +D −

√
4QDω
aNCN

if D ≥ Qω
aC+aNCN

(
1

1−2K

)
,

where K is a constant value defined as K =
(√

a2
C + aCaNCN − aC

)
/aNCN . The condition

D < Qω
aC+aNCN

(
1

1−2K

)
is equivalent to P1 < F − D + 2KD. This implies that the short-

sale constraint is not binding and the price reflects all investors’ valuations as long as the
first day price is smaller than F − D + 2KD. Since both client investors and non-client
investors have unbiased valuations as a whole, the price is not affected by the dispersion
of opinion as long as everyone’s opinion is reflected in the price. But once the first day
price is above the threshold, then there is greater demand on borrowing stocks for short-sale
than available lending so that some investors cannot short the stock as much as they desire.
This short-sale constraint inherent in IPO stocks is distinguished from any institutional and
conventional short-sale constraint and makes the dispersion of opinion play an important
role in determining the first day price.

The initial return is accordingly determined as follows;

r1 =
P1 − P0

P0

=



Qω
(

1
aC
− 1
aC+aNCN

)
F− Qω

aNCN

if D < Qω
aC+aNCN

(
1

1−2K

)
D+Qω

aC
−
√

4QDω
aNCN

F− Qω
aNCN

if Qω
aC+aNCN

(
1

1−2K

)
≤ D < Qω

aC(
1−
√

aC
aNCN

)√
4QDω
aC

F+D−
√

4QDω
aC

if D ≥ Qω
aC
.

56



Chapter 2. The Effect of Uncertainty and Dispersion of Opinion on IPO Stock Performance

2.3.4 Period 3: In the Long-Run

In this basic model, I assume that at period 2 the stock price converges to its fundamental
value. In this sense, the period 2 describes the long run circumstances. This assumption is
plausible since the dispersion of opinion disappears and any uncertainty is resolved in the
long run as more and more information becomes available over time. Therefore, the price at
period 2 and the consequent return are determined as in the following;

P2 = F,

r2 =
P2 − P1

P1

=


Qω

aC+aNCN

F− Qω
aC+aNCN

if D < Qω
aC+aNCN

(
1

1−2K

)
−D+

√
4QDω
aNCN

F+D−
√

4QDω
aNCN

if D ≥ Qω
aC+aNCN

(
1

1−2K

)
.

I regard the return between the first trading day and the finale period as the long-run return
of the IPO stock.

2.4 Implications of the Model

2.4.1 Theory Predictions

This model predicts that the offer price, the first-trading-day price, and the consequent
returns are indeed dependent of dispersion of opinion as well as uncertainty. The qualitative
effects of these two factors on the prices and the returns are summarized in Table 2.1.

Some of the implications are quite natural and consistent with the results of existing
literature, while others make some original contributions. The positive relation between
uncertainty and returns is consistent with general financial theories. As the degree of uncer-
tainty increases, both the initial return and the long-run return are predicted to rise (row
(5) and (6) in Table 2.1). High uncertainty discourages the demand for the stock, and the
consequent low prices (row (1) and (2) in Table 2.1) are attributed to the high subsequent
returns.

All the other rows state that, unlike the effect of uncertainty, dispersion of opinion has
non-linear effects on stock prices and returns of IPOs. When opinions among investor are
similar one another, the dispersion of opinion will have no effect on the prices and the
returns. Even though some investors have more optimistic or pessimistic valuations than
others, investors as a whole have an unbiased valuation and the moderate dispersion of
opinion does not keep any investors from trading the stocks. While optimistic investors bid
up the price, pessimistic investors take advantage of the optimism by shorting the stock.
These two tensions cancel out each other as long as all investors participate in the trading.

However, the balance of these two tensions breaks if opinions are severely dispersed.
Note that, by nature, bidding is unbounded but shorting is bounded in the sense that an
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investor should borrow the stock first in order to short it while bidding does not require such
a restriction. As the degree of opinion dispersion increases, optimistic investors will keep
bidding but some of pessimistic investors will not be able to borrow the desired amount of
stocks to short. Therefore, above the threshold, the larger dispersion of opinion will drive
up the price further.

One interesting theory prediction is that the level of the threshold is increasing in the
amount of free-floating shares. Note that the thresholds (Qω

aC
and Qω

(aC+aNCN)(1−2K)
) are pro-

portional to the amount of original issuance (Q). This prediction implies that the stock
performance of an IPO firm is more likely to be affected by dispersion of opinion, as the
amount of its free-floating shares is limited. This theory prediction is consistent with Di-
ether et al. (2002). They show that the effect of dispersion of opinion is most pronounced
in small stocks. To the extent that smaller firms have less free-floating shares, smaller firms
are more subject to the dispersion of opinion.

2.4.2 Empirical Implications

The IPO stock performance can have various empirical patterns depending on the degree
of uncertainty and dispersion of opinion. Parametric examples depict these patterns in
Figure 2.1 and Figure 2.2. The possibility of various patterns is consistent with Loughran
and Ritter (1995), who find that high initial returns do not necessarily predict long-run
underperformance. If the high initial return is fully attributed to the overshooting of the
price on the first trading day, then naturally the stock should perform poorly in the long
run. According to my model, however, the initial increase of the stock price happens not
necessarily due to overshooting. Thus, the high initial return is not always followed by the
long-run underperformance, which is consistent with the empirical findings in Loughran and
Ritter (1995).

The dependence of IPO performance on uncertainty and opinion dispersion has empirical
implications. First, empirical research which does not take into account both dispersion of
opinion and uncertainty simultaneously can produce misleading results. Note that investors
are likely to have dispersed valuations of the stock when uncertainty in the stock value is
high. As long as the dispersion is above the threshold, the effect of large dispersion and
high uncertainty on the long-run return can cancel out each other because their effects are
in opposite directions.

For example, consider two IPO firms (A and B) which have the same fundamental value.
Suppose that investors have low uncertainty and small dispersion of opinion about Firm A
but they have high uncertainty and large dispersion of opinion about Firm B. When the
effect of uncertainty on the long-run return is estimated without controlling dispersion of
opinion, one may mistakenly conclude that the uncertainty has no significant effect on the
long-run return. High uncertainty indeed has a positive effect on it but large dispersion of
opinion associated with high uncertainty might offset this effect.

58



Chapter 2. The Effect of Uncertainty and Dispersion of Opinion on IPO Stock Performance

This potential mis-specification is likely to be common in case of IPO stocks for two
reasons. Note that this concern arises only when dispersion of opinion is above the threshold
and the threshold is increasing in the amount of free-floating shares. Since IPO stocks have
never been traded and evaluated in the market, dispersion of opinion is likely to be great
for IPO stocks. Moreover, IPO firms tend to have the small amount of free-floating shares.
According to Habib and Ljungqvist (2001), only 29.7% (38%) of the total outstanding shares
are freely floating in the market for a median (mean) IPO firm. Other 70% of the shares
are usually locked up for 90-180 days after the IPO. The relatively large dispersion and the
relatively small threshold make IPO stocks subject to dispersion of opinion.

Second, the IPOs observations are subject to self-selection bias. A private firm that might
have considered going public would decide not to go public or to postpone the IPO under
the combination of high uncertainty and small dispersion of opinion. When within-investor
uncertainty is high, the underpricing is more pronounced. If uncertainty is sufficiently high
but opinion dispersion is small, then the offer price can be prohibitively low. Note that in
order to raise the aimed amount of fund with the lower offer price, an issuer should dilute
more ownership. If the issuer would not want to lose too much ownership, then it would
invalidate or postpone its IPO plan. The survey study by Brau and Fawcett (2006) supports
this implication. According to the survey, the most important concern of issuing firms is to
maintain decision-making control. If the market is efficient, the timing of a financial decision
should not matter because any offering will be fairly priced, but although it is fair for a stock
with more uncertain to have a lower price, issuer’s concern is not whether the price is fair,
but whether it can raise enough fund without losing the decision-making control.

This implication is consistent with the market-timing hypothesis in Baker and Wurgler
(2000). In their paper, firms effectively time the market when they are issuing equities.
The prediction of my model that firms would not issue equity when the offer prices are
prohibitively low can be interpreted as the market-timing behavior. The implication is
also consistent with Lee et al. (1991). They find that the number of IPOs increases when
closed-end fund discounts are low. The closed-end fund discount rate is a proxy for investor
sentiment, and it may well be related with uncertainty. My model predicts that when
uncertainty is lower, the offer price is higher, which would make more firms go public.

Interestingly, the combination of high uncertainty and small opinion dispersion that would
keep firms from going public can actually yield a high long-run return. Due to this selection
bias, once an IPO is observed, it is likely to have relatively poor long-run performance.
This selection bias could be one reason why IPOs are usually characterized by long-run
underperformance on average.

These two main implications can be interpreted both in cross-sectional and time-series
context, since various combinations of uncertainty and dispersion of opinion can occur among
investors in a cross-section and in different time periods.

59



Chapter 2. The Effect of Uncertainty and Dispersion of Opinion on IPO Stock Performance

2.5 Discussion

2.5.1 Short-Horizon Investors vs. Long-Horizon Investors

So far all investors are assumed to make decisions based on their valuations of the stock and
its current price. Under this assumption, an investor will go long in the stock if its current
price is lower than her valuation and vice versa. However, not all investors have the same
investment horizon. Some initial investors’ investment horizon may be short, so they do care
about the interim resale price of the stock they hold, not the fundamental value of the stock
(Shleifer and Vishny, 1990). This section studies the effect of the existence of short-horizon
investors.

Let λ be the fraction of unit mass client investors who make short-horizon investment
decisions and 1− λ be the fraction of long-horizon investors. Unlike Long-horizon investors
(LH), short-horizon investors (SH) care only about the expected price of the stock in the
next period, which is not necessarily equal to its fundamental value. A short-horizon investor
will have a long position if she expects that the price in the next period would be higher than
the offer price, regardless of its fundamental value. The objective functions of these two types
of investors are distinguished by their perceived wealth. Long-horizon investors’ perceived
wealth is xi(Vi − P0), while short-horizon investors perceive their wealth as xi(P1 − P0).
Recall that xi is the quantity of the stock demanded by the investor i, Pt is the stock price
at time t, and Vi is the investor i’s valuation of the stock. The expected utility maximization
produces the two different demand functions for the two different groups of investors;

xi,LH =
aC(Ei[Vi]− P0)

V ari[Vi]
,

xi,SH =
aC(Ẽi[P1]− P0)

˜V ari[P1]
.

Note that P1 is non-stochastic per se,4 but since investors do not know the values of F
and D, an investor cannot exactly know at period 0 what P1 would be. Investors guess
the value of P1 by assuming subjective distributions of F and D. From the distributional
assumption, they can calculate the “expected value” and the “variance” of P1, which are
denoted as Ẽi[Pa] and ˜V ari[P1], respectively. Suppose that every investor has the same
subjective distribution on D and rationally assumes the possible value of F using her prior

4All investors know that the price at period 1 is determined as follows;

P1 =

 F − Qω
aC+aNCN if D < Qω

aC+aNCN

(
1

1−2K

)
F +D −

√
4QDω
aNCN if D ≥ Qω

aC+aNCN

(
1

1−2K

)
.
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and additional distributional assumptions.5 If investors assume that all values between zero
and an upper limit (DU) are equally likely as the true dispersion of opinion, the best guess
for the distribution of F would be a tent-shaped density function around her prior expected
valuation, vi. These distributional assumptions can be formally written as follows,

Pr(D̃ = d) =
1

DU

1(d ∈ [0, DU ]),

Pr(F̃i = f) =
1

D2
U

(f − vi +DU)1 (f ∈ [vi −DU , vi))

− 1

D2
U

(f − vi −DU)1 (f ∈ [vi, vi +DU ]) ,

where 1(·) is the indicator function. Using these assumptions on subjective distributions,
investors calculate the “expected value” and the “variance” of P1 as follows,

Ẽi[P1] = vi + µ,
˜V ari[P1] = τ,

where µ and τ are constant values. µ is positive for reasonable values of DU .6

A constant “variance” across investors and a constant additive term on the “expected”
future price are not specific to the distributional assumptions made in this research. As long
as investors have the common subjective distributions on D and this distribution affects the
guess for F in a symmetric way, then the above results stay valid.

Short-horizon investors will want to hold a positive amount of stocks if vi +µ > P0. This
implies that some short-horizon investors are willing to hold the stock even though their
valuations are indeed lower than the offer price. If short-horizon and long-horizon investors
behave according to their respective demand functions, the aggregate demand at period 0 is
derived as follows;

AD0 =


aC
{
λ
τ
(F + µ− P0) + 1−λ

ω
(F − P0)

}
if P0 < F −D

aC
{
λ
τ
(F + µ− P0) + 1−λ

4Dω
(F +D − P0)2

}
if F −D ≤ P0 < F −D + µ

aC
{

λ
4Dτ

(F +D + µ+ P0)2 + 1−λ
4Dω

(F +D − P0)2
}

if P0 ≥ F −D + µ.

The offer price is determined where this aggregate demand is equal to the aggregate
supply of shares at period 0 (Q). The expression for the equilibrium offer price is not
reported here due to its notational messiness. Despite the messy notation, the main empirical

5The prior information each investor has is identical except for the expected value of her valuation (vi).
Investors know that this expected value of the valuation is uniformly distributed, but they have no further
information. Under this circumstance, it is not surprising for all investors to have the common subjective
distribution on D.

6See Appendix A.4 for detailed derivations.
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implications qualitatively remain the same. In other words, the offer price is higher as
opinions across investors are more dispersed and within-investor uncertainty is smaller. The
consequent implications of the initial return are also qualitatively the same.

The offer price tends to be higher as µ is larger and τ is smaller, which is consistent
with intuition. The larger µ is, the more short-horizon investors will hold the stocks even
when the offer price is greater than their valuations. And this activity will be stronger as
the “variance” of P1 (τ) is smaller. This speculative demand will drive up the offer price
and consequently lower the initial return.

2.5.2 Winner’s Curse

A book-building process can be interpreted as a special case of a sealed bid common value
auction (Benveniste and Busaba, 1997). Therefore, the winner’s curse problem may arise
during the book-building period. If an investor is allotted shares, it could be because her
expected valuation is greater than others. Taking this possibility into account, she will revise
down her expected valuation. Specifically, an investor will optimally recalculate her demand
function by taking expectation of her valuation conditioning on the case she ‘wins’ shares.
That is, she will use the revised expected valuation, v∗i = Ei[Vi|xi > 0], rather than the raw
expected valuation, vi = Ei[Vi].

In an ordinary auction setting in which there are finite bidders and both the true value
of the object and the private signals are independently drawn from a known distribution,
it is relatively easy to obtain the conditional expectation. In my model, however, there is
a continuum of investors and the investors’ valuations are not randomly drawn. Investors
have to form subjective distributions on F and D in order to calculate this conditional
expectation. In this research, I do not derive a closed-form of the conditional expectation,
but I simply argue that every investor will adjust her expected valuation by a constant value,
δ. Intuitively, if all investors line up in a row with the same information but no one knows
her relative position to others, and if they are in fear of winner’s curse, then there would
be no reason for anyone to revise her valuation differently than others do. This argument
states that v∗i = vi − δ.

Parlour and Rajan (2005) show that the effect of the winner’s curse problem can decrease
when the issuing firm rations the shares. Specifically, the adjustment term is increasing in
the number of investors and decreasing in the degree of rationing. Although the underlying
assumptions in Parlour and Rajan (2005) are not exactly aligned to those in this chapter,
their findings can be supportive to my argument about the constant revision. Since in my
model the number of client investors is fixed and there is no rationing, there is no reason
that the adjustment term would vary.

The equilibrium offer price derived with the revised expected valuations is smaller ex-
actly by δ than the price derived without consideration of the winner’s curse problem. As
the degree of the downward adjustment increases, investors will bid more prudently and
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consequently the offer price will be lower. This parallel shift of the price does not harm the
qualitative implications of the model.

2.6 Concluding Remarks

In this chapter, I set up a model that incorporates both uncertainty and dispersion of opinion
to examine how these two factors affect IPO stock performance. The model predicts that
dispersion of opinion does affect the behaviors of the offer price, the first-day closing price,
and the subsequent returns in a nonlinear way. The threshold above which opinion dispersion
has effects is an increasing function of the amount of free-floating shares in the market. Since
IPO firms tend to have relatively small free-floating shares and investors might have largely
diverse opinions on IPO firms, IPO stocks are largely subject to the dispersion of opinion.
This implies that empirical researches which do not control the dispersion of opinion can
produce misleading results on IPO performance. The model also predicts that IPO decisions
are subject to self-selection bias. Private firms would decide not to go public under the
combination of high uncertainty and low dispersion of opinion, which would yield high initial
and long-run returns. This prediction helps explain the time variation of IPO volume and
the general pattern of IPO long-run underperformance.

The predictions of the model are robust against more realistic settings in that the con-
sideration of the speculative trading and the winner’s curse problem does not harm the
qualitative results. In addition, the model implications are consistent with many previous
works. The theory prediction about the effect of dispersion of opinion can be a good ex-
planation for the empirical findings by Diether et al. (2002). The various possible patterns
implied by this model are consistent with Loughran and Ritter (1995). My model is also
consistent with the fact that scholars have not reached a consensus on the existence and
the degree of IPO long-run underperformance. The predicted time variation of IPO volume
seems to be consistent with Baker and Wurgler (2000).

Despite its simplicity, this model has meaningful contributions. First, I introduce a
genuine tool to theoretically integrate dispersion of opinion and uncertainty into one unifying
framework. Despite rich studies in empirical field, there has been rare attempt to model
dispersion of opinion and uncertainty simultaneously. My model is simple and easy to
modify. So it can be a baseline model for further theoretical research about the dispersion of
opinion. Second, my model makes a practical contribution in that it helps allocate available
resources in more efficient way. In the last decade, 1,740 firms have gone public and the
aggregate proceeds sum to $344.54 billion. Better understanding of IPO stock performance
will help investors make more efficient and desirable decisions.
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Table 2.1: Summary of Qualitative Effects of Uncertainty and Dispersion of Opinion

D ∈
(

0, Qω
(aC+aNCN)(1−2K)

)
D ∈

[
Qω

(aC+aNCN)(1−2K)
, Qω
aC

)
D ∈

[
Qω
aC
,∞
)

(1) ∂P0

∂ω
(−) (−) (−)

(2) ∂P1

∂ω
(−) (−) (−)

(3) ∂P0

∂D
0 0 (+)

(4) ∂P1

∂D
0 (+) (+)

(5) ∂r1
∂ω

(+) (+) (+)

(6) ∂r2
∂ω

(+) (+) (+)

(7) ∂r1
∂D

0 (+) (+)

(8) ∂r2
∂D

0 (−) (−)

Note: Table 2.1 reports the summary of the qualitative effects of uncertainty and dispersion
of opinion. ω and D are measures of uncertainty and dispersion of opinion, respectively, Pt

is the equilibrium price at period t, rt+1 is the return defined as the percentage change in
the price between period t and t+ 1, Q is the amount of issuance, aj is the risk tolerance of
investors in group j, where j ∈ {Client (C),Non-client (NC)}, N is the number of non-client
investors, K is the constant number defined in Section 2.3.
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Figure 2.1: Effects of Uncertainty and Dispersion of Opinion on Prices
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Note: The figures show how the offer price and the first-trading-day price are affected as uncertainty and

dispersion of opinion vary. ω is the degree of uncertainty, D is the degree of dispersion of opinion, P0 is the

offer price, P1 is the first-trading-day price, and P2 is the price in the long run, which is assumed to equal

to the fundamental value of the share.
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Figure 2.2: Effects of Uncertainty and Dispersion of Opinion on Returns
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Note: The figures show how the initial return and the aftermarket return are affected as uncertainty and

dispersion of opinion vary. ω is the degree of uncertainty, D is the degree of dispersion of opinion, r1 is the

initial return, and r2 is the aftermarket return.
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Chapter 3

What Does Investor Sentiment Reflect:
Animal Spirits or Risks?

3.1 Introduction

In classical finance theory, there is no room for investor sentiment to play a role. Stock
prices are determined as the expected present value of future cash flows and any influence
from wrong expectations or irrational behaviors will be offset by the actions of rational
arbitrageurs. However, many economists have argued that some financial phenomena can
plausibly be understood within the framework in which some agents are not fully rational.
De Long et al. (1990) and Shleifer and Vishny (1997) theoretically show that arbitrage does
not always perfectly work and irrationality among investors may affect the stock market.
Hirshleifer (2001) and Barberis and Thaler (2003) survey theorys and evidence that there
are limits to arbitrage and investor psychology is a determinant of asset prices.

Meanwhile, the role of investor sentiment has attracted attention of economists. Baker
and Wurgler (2006, 2007) construct a measure of investor sentiment using six proxy variables
and show that the investor sentiment index can predict returns for some groups of stock
portfolios. Kumar and Lee (2006) show evidence that support a noise trader model in which
investor sentiment play an important role in the stock market. Brown and Cliff (2005) use
survey data on investor sentiment and provide evidence that investor sentiment affects asset
valuations. These papers have the common conclusion that investor sentiment predicts stock
returns in the cross-section or in the aggregate, and the predictability is more pronounced
among stocks that are more difficult to value and to arbitrage. The underlying reasoning
is simple as follows. If some stocks have significant arbitrage constraints and valuation of
them is challenging, high investor sentiment could bid up their stock prices for a while,
which accounts for cross-sectional return comovements. As sentiment disappears, the prices
eventually revert to their fundamental values, and this explains that high investor sentiment

67



Chapter 3. What Does Investor Sentiment Reflect: Animal Spirits or Risks?

could predict low subsequent returns for those stocks.These papers argue that macroeconomic
information, systematic risks, or analyst earnings forecast revisions do not explain these
results, which suggests that investor sentiment has an independent causal effect on stock
returns. In this chapter, this causal channel of investor sentiment to returns is referred to as
the animal spirit view.1

Despite the above empirical evidence, however, it still remains unclear whether the return
predictability of investor sentiment is indeed due to a causal effect of autonomous animal
spirits. Alternatively, investor sentiment may reflect systematic risks that could affect the
future expected returns of some stocks, and the predictability could be mere coincidence that
simply reflect a complex pattern of compensation for risks, not causation. Or, it may be
the case that investor sentiment still reflects systematic risks but the predictability is caused
by overshooting of returns. If reduced risks contemporaneously boost up both investor
sentiment and returns but some returns overshoot possibly because of limited arbitrage,
then the apparent predictability can be observed. In either case, investor sentiment does not
have any causal effect. I refer to this coincident relationship between returns and sentiment
as the systematic risks view. In the previous papers, authors try to isolate the pure effect
of autonomous animal spirits from investor sentiment by orthogonalizing components that
may reflect the current economic conditions, but the attempts are still far from perfection.2

In this chapter, I try to understand the meaning of innovations in investor sentiment and
their role in the stock market. Unlike previous papers that survey the effects of investor senti-
ment based on regressions of reduced-form specifications, I introduce a structural model and
this enables us to evaluate the pure effect of investor sentiment through autonomous animal
spirits as opposed to that through systematic risks. For this purpose, Section 2 starts with
the reduced-form vector autoregressive (VAR) analyses that show the empirical relationship
between investor sentiment and returns. The VAR estimation results are consistent with
previous studies and show that there exists apparent return predictability in innovations in
investor sentiment for some group of stocks.3

Since it is hard to interpret the empirical evidence without a structure, in Section 3, I
modify the standard long-run risks model (Bansal et al., 2009) in such a way that the role of
investor sentiment is explicitly taken into account and its time series is specified. The model

1I use this terminology following Barsky and Sims (2012). They study whether consumer confidence
reflects animal spirits that have causal effects on economic activities.

2For example, Baker and Wurgler (2006, 2007) construct the sentiment index based on proxies that
have been orthogonalized to some current macroeconomic variables. However, this treatment is not enough
because current macroeconomic variables may fail to incorporate some news shocks as argued in Beaudry and
Portier (2006) and Barsky and Sims (2011). Kumar and Lee (2006) and Brown and Cliff (2005) respectively
use trading activities of retail investors and the number of bullish, bearish, or neutral market newsletters
as a measure of investor sentiment, which are likely to reflect systemic risks and information as well as
autonomous animal spirits.

3The reduced-form VARs are seemingly unguided by a model, but they work as important statistics for
estimating model parameters as detailed later.

68



Chapter 3. What Does Investor Sentiment Reflect: Animal Spirits or Risks?

enables us to measure the extent to which the apparent empirical return predictability of
investor sentiment is attributed to animal spirits shocks and systematic risk shocks, respec-
tively. In the model, I allow the possibility that investors could have erroneous perception
of the growth rate in the economy. I interpret this erroneous perception as the animal spir-
its and assume that innovations in investor sentiment arise from both animal spirit shocks
and several systematic risk shocks. Depending on parameter values, this model can either
be reduced to a classical asset pricing model in which animal spirit shocks play no role, or
describe a behavioral finance theory in which investor sentiment not only reflects systemic
risks but also has a causal effect on the stock market.

In Section 4, I estimate parameters in the model by minimizing the distance between
impulse responses from data simulated according to the model in Section 3 to those from
actual data in Section 2. The estimated model moderately replicates the historical data in
the actual stock market such as average returns, return volatilities, dividend growth, price-
dividend ratios, etc. Using the estimated parameters, I construct the theoretical impulse
responses to each structural shock to see the pure effect of animal spirits shocks as opposed
to other systematic risk shocks. I also decompose the forecast error variances of returns
and examine how much of return variations are attributed to animal spirits shocks and risk
shocks, respectively. The estimation results show that a substantial amount of variation in
investor sentiment is explained by systematic risk shocks as well as by animal spirit shocks,
and that animal spirit shocks can have significant effects on stock returns. The findings
suggest that investor sentiment is a noisy proxy of animal spirits and autonomous animal
spirits are at least in part responsible for the apparent return predictability of investor
sentiment.

Finally, Section 5 concludes the chapter.

3.2 Investor Sentiment and Stock Returns

Does investor sentiment have any effects on stock returns? The simplest and the most
direct way to answer this question is to run regressions of stock returns on a measure of
investor sentiment and other control variables. Indeed, Baker and Wurgler (2006) follow
this strategy. They first construct a measure of investor sentiment by extracting a common
factor from six proxies of investor sentiment. Then, they show that the sentiment index has
return predictability. Specifically, they run the following time-series regressions for several
portfolios and find that the sentiment index has significant effects on returns,

Rit = c+ dSENTIMENTt−1 + uit,

where Rit is the return of long-short portfolio i at time t (e.g., i ∈ {Small minus Big, Young
minus Old, etc.}), and SENTIMENTt is the measure of investor sentiment at time t. They
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conclude that the several aspects of the results are inconsistent with the classical explanation
that the results reflect compensation for systematic risks.

The univariate regressions that Baker and Wurgler (2006) survey are the most straight-
forward approach and in fact, they successfully reveal the relationship between investor
sentiment and returns. However, they do not incorporate the interdependencies between
sentiment, returns, and other control variables. Their studies also lack the dynamic effects
of an innovation in investor sentiment on returns.

VAR analyses cover these shortcomings of univariate regressions. The VAR analysis cap-
tures the interdependencies among considered variables and enables us to construct impulse
response functions to an unexpected change in a variable. Note that, of course, we cannot
use the result of a reduced-form VAR to analyze the effects of structural shocks. To identify
the pure effect of a structural shock, we need to set up a model and to impose restrictions
derived from the model to the VAR regression. Although the reduced-form VAR analysis
neither derives from a model nor provides structural interpretations, it is still informative
in that the results from the reduced-form VAR provide guidance for estimating parameters
in the structural model I will introduce in the following section. In this section, I run the
reduced-form VAR regressions with investor sentiment, the small-cap portfolio return, the
growth portfolio return, and other control variables and compare the result with Baker and
Wurgler (2006).

3.2.1 Data

I use the sentiment index constructed by Baker and Wurgler (2006) as the measure of investor
sentiment, which is denoted by Sent in this chapter. It is constructed as a linear function of
the six proxy variables: the closed-end fund discount, the log turnover ratio of NYSE stocks,
the number of IPOs, the average first-day returns of IPOs, the share of total equity issues
in total equity and debt issues, and the premium of dividend-paying stocks as opposed to
non-paying stocks. The weights are obtained from the principal component analysis, and
the resulting index is standardized to have a mean of zero and a unit variance. This measure
has been widely used by many researchers in various contexts as in Kurov (2010), Massa
and Yadav (2010), Cen et al. (2011) and McLean and Zhao (2011) among many others. The
sample is the annual investor sentiment index that spans from 1934 to 2005. The data are
downloaded from Jeffrey Wurgler’s homepage.4

To examine its return predictability, I consider the returns on a small-cap stock portfolio
and a growth stock portfolio. Arguably, small-cap stocks bear more valuation difficulty
and arbitrage for these stocks is more limited, so that they are more subject to investor
sentiment than large-cap stocks. Indeed, many previous papers consider small-cap stocks to
test return predictability of investor sentiment (Brown and Cliff, 2005; Baker and Wurgler,

4http://people.stern.nyu.edu/jwurgler
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2006; Kumar and Lee, 2006). The return on the growth stock portfolio is taken into account
as a benchmark. Baker and Wurgler (2006) also consider this portfolio and show that
the relationship between investor sentiment and the return on the growth portfolio is not
significant.

The small-cap stock portfolio is constructed at the end of each June based on the June
market capitalization and associated NYSE breakpoints. Specifically, stocks in all NYSE,
AMEX and NASDAQ whose market capitalization is smaller than the bottom 30% stock
in NYSE are included in the portfolio. The small-cap return is the value-weighted average
return of this portfolio. The growth stock portfolio is similarly constructed based on the
June book-to-market ratio, and its value-weighted average return is referred to as the growth
return. The data are downloaded from Kenneth French’s Data Library.5

Asset pricing models based on consumption-related utility maximization imply that con-
sumption growth is a determinant of asset returns. Also, the log-linearization of a return as
in Campbell and Shiller (1988) implies that the log price-dividend ratios could have return
predictability. Therefore, I consider the consumption growth and the log price-dividend ra-
tios of the portfolios as additional control variables in the VAR analyses. The consumption
growth is the log difference of the seasonally adjusted per-capita real consumption available
on the Bureau of Economic Analysis (BEA). The log price-dividend ratios of the portfolios
are derived from the returns with and without dividends.6

3.2.2 VAR Regressions

In this subsection, I empirically show the relationship between investor sentiment and the
small-cap return by estimating several reduced-form VAR systems. Figure 3.1 depicts se-
lected impulse responses from the VAR in which investor sentiment (Sent), consumption
growth (∆c), log price-dividend ratios ((p − d)j), and log returns (rj) are included in the
stated order, where j ∈ {small-cap stock portfolio (S), growth stock portfolio (G)}. This
figure clearly shows negative subsequent returns of the small-cap portfolio after an unex-
pected positive change in investor sentiment. In contrast, the growth return does not show
as significant responses to such a sentiment innovation as the small-cap return does. Investor
sentiment is decaying naturally. These results are consistent with the finding in Baker and
Wurgler (2006).

Note that VAR estimation results are sometime sensitive to the ordering of the variables
in the system. To check the robustness of the empirical relationship, I reestimate the system
with investor sentiment ordered last and compare the results (Figure 3.2). When investor

5http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data library.html
6The exact procedure of the data generation is as follows. Without loss of generality, assume that the

market value of the portfolio is 1 at time 0 (P0 = 1). The subsequent prices (Pt+1) and dividends (Dt+1)
are determined such that Pt+1 = Pt × Rx

t+1 and Dt+1 = Pt × (Rd
t+1 − Rx

t+1), where Rd
t+1 and Rx

t+1 are the
gross returns at time t+ 1 with and without dividends, respectively.
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sentiment is ordered last, it implicitly imposes restrictions that a sentiment innovation does
not have any contemporaneous effects on other variables. For this reason, returns have zero
responses at the impact but the subsequent responses are almost identical to the previous
case, which shows that the empirical relationship between investor sentiment and small-cap
returns is robust.

When only sentiment and returns are included in the VAR, the empirical relationship is
more clearly revealed. The small-cap returns are more significantly negative in subsequent
years and the response of the growth return remains less significant (not reported). These
results imply that the empirical return predictability of investor sentiment is not primarily
driven by interactions of returns and other variables such as consumption growths and log
price-dividend ratios.

These findings confirm that there exists a significant return predictability in innovations
in investor sentiment for some group of stocks.7 However, it still remains unclear whether this
predictability is indeed due to a causal effect of autonomous animal spirits as suggested by
previous literature. Since it is hard to interpret the empirical evidence without a structure,
the next section introduces a simple model.

3.3 The Long-Run Risks Model with Investor Senti-

ment

In this section, I slightly modify the long-run risks model (Bansal and Yaron, 2004; Bansal
et al., 2009) in such a way that the role of investor sentiment is explicitly taken into account
and its time series is specified.

In this model, there is a representative agent who has the recursive type of preferences
as in Epstein and Zin (1989),

Vt =
[
(1− δ)C

1−γ
θ

t + δ
(
Et[V

1−γ
t+1 ]

) 1
θ

] θ
1−γ

, (3.1)

where Ct is real consumption at time t, δ ∈ (0, 1) indicates the agent’s time preference, γ is
the coefficient of relative risk aversion, θ = 1−γ

1−1/ψ
, and ψ is the elasticity of inter-temporal

substitution. The agent maximizes the life-time utility Vt subject to the following budget
constraint,

Wt+1 = RC,t+1(Wt − Ct), (3.2)

where Wt is the level of wealth at time t and RC,t is the gross return on aggregate wealth.

7I want to emphasize that I do not mean that the VAR specifications I examine here are necessarily
correct and/or the IRFs have structural interpretations. However, the VAR analyses are still meaningful as
detailed in Section 3.4.
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The time series of consumption and dividends are determined by the following dynamics,

∆ct+1 = µc + xt + σtηt+1 (3.3)

xt+1 = ρxt + ϕeσtet+1 (3.4)

σ2
t+1 = νσ2

t + (1− ν)σ̄2 + σwwt+1 (3.5)

∆dj,t+1 = µj + φjxt + πjσtηt+1 + ϕjσtud,t+1, (3.6)

where ∆ct and ∆dj,t are the first difference of log consumption and log dividends of asset j,
respectively. xt and σ2

t are time-varying components of the expected growth rate and the
conditional variance of consumption, respectively, and they follow the first-order autoregres-
sive processes. ηt is the level shock that has immediate but one-time effects on consumption,
et is the news shock that has lagged but long-lasting effects, wt is the volatility shock, and
ud,t is the dividend shock. All shocks follow the jointly independent standard normal dis-
tribution. The above equations indicate that consumption and dividends are growing with
time-varying drift and volatility.

The utility maximization subject to the budget constraint yields the following inter-
temporal Euler equation for any asset j,

Et

[
exp

(
θ log δ − θ

ψ
∆ct+1 + (θ − 1)rC,t+1 + rj,t+1

)]
= 1, (3.7)

where rj,t is the log gross return of asset j at time t. Bansal et al. (2009) solve the model
and yield the analytical solutions for rC,t+1 by log-linearizing the return on the consumption
claim as in Campbell and Shiller (1988) and assuming that the log price-consumption ratio
(zt) is linear in the two state variables in the model: expected consumption growth (xt) and
the conditional variance (σ2

t ). Formally,

rC,t+1 = k0 + k1zt+1 − zt + ∆ct+1 (3.8)

zt = A0 + A1xt + A2σ
2
t , (3.9)

where k1 = exp(z̄)
1+exp(z̄)

, k0 = log(1 + exp(z̄)) − k1z̄, and z̄ = A0 + A2σ̄
2. By substituting (3.8)

and (3.9) into the Euler equation (3.7) and putting j = C, {A0, A1, A2} can be analytically
solved for. Similarly, the log return on asset j is expressed as follows,

rj,t+1 = k0,j + k1,jzj,t+1 − zj,t + ∆dj,t+1 (3.10)

zj,t = A0,j + A1,jxt + A2,jσ
2
t , (3.11)

where zj,t is the log price-dividend ratio of asset j. {k0,j, k1,j} are defined in the same way
as above, and {A0,j, A1,j, A2,j} are calculated using the Euler equation.8

8See Appendix A.5 for the analytical solutions for A′s and A′ms.
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Now I add the role of investor sentiment into the model. In this specification, investor
sentiment follows the first-order autoregressive process and sentiment innovations arise from
animal spirit shocks as well as other systematic risk shocks. To define the animal spirit
shock, I assume that the representative agent may have erroneous perception of the time-
varying expected consumption growth (xt). These investors are referred to as the small-cap
investors. Formally,

x̃t = xt + σaat, (3.12)

where x̃t is the expected consumption growth perceived by the agent, σa is the volatility of
the perception errors, and at follows the i.i.d. standard normal distribution. Note that if
at is positive, it means that the small-cap investors erroneously perceive a higher expected
consumption growth than it actually is, and vice versa. For this reason, I interpret at as the
animal spirit shock.9

Since the small-cap investors correctly observe the growth rates of consumption and
dividends of the small-cap portfolio (∆ct+1 and ∆dj,t+1) but wrongly perceive their expected
growth rates (x̃t and φjx̃t), they consequently form wrong estimates for the structural shocks
according to equation (3.3), (3.4), and (3.6);

η̃t+1 = ηt+1 −
σa
σt
at (3.13)

ẽt+1 = et+1 −
σa
ϕeσt

(at+1 − ρat) (3.14)

ũd,t+1 = ud,t+1 +
σa
ϕjσt

(πj − φj)at. (3.15)

Since they do not realize that their perception of xt could be biased, they erroneously believe
that their estimates of the structural shocks also follow the i.i.d. standard normal distri-
bution. Note that the volatility shock (wt) is unaffected by the influence of animal spirit
shocks.

The innovation in investor sentiment is determined as a linear combination of the animal
spirit shock and other systematic risk shocks. Formally,

εt+1 = ζηη̃t+1 + ζeẽt+1 + ζwwt+1 + ζdũd,t+1 + ζaat+1 + ζmum,t+1, (3.16)

where um,t+1 captures all other factors that affect investor sentiment and is assumed to follow
the standard normal distribution. It could also be interpreted as the measurement error in
the sentiment data. The resulting time series of investor sentiment is expressed as follows,

Sentt+1 = ρSSentt + εt+1, (3.17)

9Barsky and Sims (2012) also interpret the measurement error of a noisy signal as the animal spirit shock
for the same logic.
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where Sentt is a measure of investor sentiment at time t and ρS is the coefficient of persis-
tence.

Note that the effect of animal spirit shocks on small-cap returns depends on the parameter
value of σa. If σa is equal to zero, this model is reduced to a classical asset pricing model in
which asset prices are entirely determined by the expected present value of future cash flows
and animal spirit shocks play no role. It is worth noting that even in this case, a measure
of investor sentiment can still have return predictability because the investor sentiment
may reflect systematic risks such as volatility shocks and news shocks.10 However, this
predictability should not be interpreted as evidence of a causal effect of market irrationality.
On the other hand, if σa is not equal to zero and significantly large, it could be the case that
investor sentiment is an imperfect measure of animal spirit shocks and some asset prices are
determined by not only systematic risks but also animal spirits.

3.4 Estimation

In this section, I estimate parameters in the model and discuss their meaning. To be com-
parable to the empirical finding in Section 3.2, I consider two assets: the small-cap stock
portfolio (S) and the growth stock portfolio (G). The model in Section 3.3 is characterized
by 29 parameters which determine investors’ preference (δ, γ, ψ), the growth of consumption
(µc, ρ, ϕe, ν, σ̄, σw), the growth of dividends on the stock market index (µM , φM , πM , ϕM),
the growth of dividends on the small-cap stock portfolio (µS, φS, πS, ϕS), the growth of divi-
dends on the growth stock portfolio (µG, φG, πG, ϕG), and the evolution of investor sentiment
(ρS, σa, ζη, ζe, ζw, ζd, ζa, ζm). Among these, the first 13 parameters are already in the original
version of the long-run risks model, and the last 16 parameters are additionally introduced in
this chapter to take into account the role of investor sentiment. Bansal et al. (2009) calibrate
the first 13 parameters and successfully describe the stock market phenomena such as risk
premium, return volatility, risk-free rate, etc. Since this calibration is quite standard, in this
chapter I take the calibrated parameter values as given, and only estimate the additional 16
parameters.

3.4.1 Methodology and Results

I estimate the parameters by minimizing the distance between the impulse responses from
the data simulated according to the model and those from the actual data. This “matching

10Campbell and Vuolteenaho (2004) decompose the unexpected return into the component attributed to
cash-flow news and that attributed to discount-rate news. In the long-run risks model where there are four
structural shocks (η, e, w, and ud), it turns out that volatility shocks (w) and a part of news shocks (e) are
classified as discount-rate news, whereas other shocks are cash-flow news. The discount-rate news has return
predictability by its nature.
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impulse responses” approach has several advantages. First, the empirical impulse responses
should not necessarily be computed from a structural VAR, nor the reduced-form VAR should
be correctly specified. Although the empirical impulse responses do not have structural
interpretations, they still work as important statistics that a well-estimated model should
be able to match. Second, although it utilizes limited information, this approach lets the
estimation focus on the fact a researcher put the most emphasis on: the relationship between
investor sentiment innovations and subsequent returns.11 For the estimation, I focus on only
impulse responses to an orthogonalized innovation in investor sentiment because impulse
responses to other innovations are not of primary interest in this research.

Let Ψ̂i,h be the empirical impulse response of variable i at horizon h from a sentiment

innovation, and Ψ̂ be the stacked vector of them. In addition to impulse responses, I consider
thirteen statistics that are important in characterizing the small-cap portfolio and investor
sentiment: E[rS − rF ], E[rG− rF ], E[∆dS], E[∆dG], E[pdS], E[pdG], corr(rS − rF , rM − rF ),
corr(rG − rF , rM − rF ), corr(∆c,∆dS), corr(∆c,∆dM), corr(∆dM ,∆dS), corr(∆dM ,∆dG)
and AC(Sent), where rF is the log risk-free rate, pd is the log price-dividend ratio, corr is the
correlation coefficient, and AC is the first-order autocorrelation coefficient. These additional
moments help the estimated model to better match the real historical data, but do not
significantly affect the estimation result. Since I focus on six variables (i = Sent,∆c, (p −
d)S, (p− d)G, rS, rG) up to two years from an impact (h = 0, 1, 2), the resulting Ψ̂ is a 31×1
vector.

I simulate a dataset for a given set of parameters, Θ. Following the standard in literature,
I assume that investors make monthly decisions. To be comparable with the actual data with
annual frequency, I appropriately aggregate the monthly observations to the annual values.
The resulting simulated data have the same sample size as the actual data. Impulse responses
are computed from the simulated dataset, and the similarly stacked impulse responses and
additional moments constitute Ψ(Θ).

The estimates are obtained by solving the following minimization problem,

Θ̂ = argmin
Θ
J(Θ) ≡

(
Ψ̂−Ψ(Θ)

)′
W−1

(
Ψ̂−Ψ(Θ)

)
(3.18)

where W is a diagonal matrix whose diagonal elements are the empirical variance of Ψ̂. The
variances of impulse responses are computed based on 1,000 Bootstrap simulations. The
estimated parameters are tabulated in Table 3.1 together with calibrated parameters.

Figure 3.3 depicts the impulse responses generated from the data simulated given the
estimated set of parameters, Θ̂. Note that the simulated impulse responses well reside
within the confidence bands of the empirical impulse responses. The estimated model also
successfully replicate the historical data in the stock market such as average returns, re-
turn volatility, dividend growth, price-dividend ratios, etc. Table 3.2 presents the selected

11This estimation approach is implemented by Rotemberg and Woodford (1997), Christiano et al. (2005),
and Barsky and Sims (2012), among others.
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moments computed from 1,000 sets of simulated data and compares them with the actual
empirical statistics. Note that all corresponding values are reasonably close to each other,
which supports the validity of the estimation.

3.4.2 Discussion

In this subsection, I examine the implications of the estimation result and discuss the rela-
tionship between investor sentiment and stock returns.

The estimation of the model enables us to construct the theoretical impulse responses
to each structural shock so that we can evaluate their pure effects. Figure 3.4, 3.5 and 3.6
show how investor sentiment, the small-cap return, and the growth return are affected by
each structural shock. Returns have positive contemporaneous responses to favorable struc-
tural shocks, but the persistence of the effects varies across shocks. While the consumption
(short-run risk) shock (η) and the dividend shock (ud) have only one-time effects on returns,
the news (long-run risk) shock (e) and the volatility shock (w) have effects that last for more
than one period, which implies that these shocks have return predictability. The reason is as
follows. In the long-run risks model, risk premiums vary over time due to persistently fluc-
tuating uncertainty. Therefore, a volatility shock that perturbs uncertainty in a predictable
way will affect the future expected discount rates. A news shock also turns out to work as
discount-rate news as well as cash-flow news. For these reasons, these shocks have predictive
power for future returns.

Note that animal spirit shocks also affect returns for more than one period and have
return predictability. A positive animal spirit shock makes the agent erroneously believe
that a favorable news shock occurs and the growth rates of consumption and dividends
would be greater in the future, and this “good” news is immediately incorporated in stock
prices. In the next period, when they observe not so great growth rates as they expected,
they again erroneously believe that they face unfavorable structural shocks, which lowers the
stock prices. This is how an autonomous animal spirit shock can immediately affect stock
returns and predict subsequent negative returns of the small-cap portfolio without any risk
shocks.

The response of investor sentiment is also naturally interpreted. Investor sentiment jumps
up in response to favorable structural shocks. Since investor sentiment is very persistent
(ρ̂S = 0.929), the shocks have long-lasting effects except for as to an animal spirit shock.
With all other structural shocks being held fixed, a positive animal spirit shock in one period
implies unfavorable perceived risk shocks in the next period. For this reason, the effect of
an animal spirit shock on investor sentiment is not as persistent as other shocks.

Not only do the theoretical impulse responses indicate the direction of the effects, but
they also show their quantitative magnitude. Figure 3.4, 3.5 and 3.6 show that all systematic
risk shocks have considerably large effects on returns. Note that the small-cap return is more
strongly responding to news shocks and volatility shocks than the growth return does. For
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example, a good news about the future growth rate raises the small-cap return by about
7%, but the growth stock portfolio reacts by less than 2%. A reduced uncertainty induces
the small-cap return to jump up about 5%, but the growth portfolio gains less than 1%. In
contrast, the growth return is more sensitive to consumption shocks and dividend shocks.
The estimation result also shows that an animal spirit shock has substantial effects on returns
and investor sentiment. Interestingly, the small-cap returns are more affected by an animal
spirit shock than the growth return, which is exactly aligned with the findings of Baker and
Wurgler (2006).

Based on the estimated model, I decompose the one-period ahead forecast error vari-
ances and compute how much of them is attributed to each shock. The decomposition result
is tabulated in Table 3.3. Consistent with the implications from the theoretical impulse
responses, the unexpected variation in investor sentiment mostly comes from animal spirit
shocks (80.42%). However, systematic risk shocks also explain a significant amount of senti-
ment variation. Specifically, dividend shocks and news shocks account for 18.14% and 1.44%
of the total sentiment variation, respectively. As for the forecast error variances of returns,
animal spirit shocks play a more important role in the small-cap return than in the growth
return. Whereas it is news shocks (42.26%) and animal spirit shocks (25.76%) that account
for the most of the small-cap return variations, the growth return variation is explained
mostly by dividend shocks (77.64%) and consumption shocks (15.56%).

The theoretical impulse responses and the variance decomposition support the animal
spirit view. In other words, investor sentiment reflects animal spirits of investors, and the
apparent relationship between investor sentiment and returns is at least in part attributed
to the causal effect of autonomous animal spirits.However, note that systematic risks in the
stock market also explains a substantial variation in investor sentiment.

3.5 Concluding Remarks

The role of investor sentiment in the stock market has attracted attentions of economists,
but there has been little attempt to analyze it in a structural framework. In this research, I
try to understand the meaning of innovations in investor sentiment and their role in the stock
market using a structural model. I modify the long-run risks model and this enables us to
evaluate the pure effect of investor sentiment through autonomous animal spirits as opposed
to that through systematic risks. In the model, I allow the possibility that investors could
have erroneous perception of the growth rate in the economy. I interpret this erroneous
perception as the animal spirits and assume that innovations in investor sentiment arise
from both animal spirit shocks and several systematic risk shocks. Depending on parameter
values, this model can either be reduced to a classical asset pricing model in which animal
spirit shocks play no role, or describe a behavioral finance theory in which investor sentiment
not only reflects systemic risks but also has a causal effect on the stock market.
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By matching impulse responses from data simulated according to the theoretical model to
those from actual data, I estimate parameters in the model. The estimated model moderately
replicates the historical data in the actual stock market. The estimation results show that a
substantial amount of variation in investor sentiment is explained by animal spirit shocks, and
that animal spirit shocks can have significant effects on stock returns. The findings suggest
that investor sentiment is a noisy proxy of animal spirits and that autonomous animal spirits
are at least in part responsible for the apparent return predictability of investor sentiment.
However, given that systematic risk shocks also account for a non-trivial amount of investor
sentiment variation, further research is necessary for a clearer understanding of investor
sentiment.
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Table 3.1: Configuration of Model Parameters

Calibration

δ γ ψ
Preferences 0.9989 10 1.5

µc ρ ϕe ν σ̄ σw
Consumption 0.0015 0.975 0.038 0.999 0.0000028 0.0072

µM φM πM ϕM
Market Dividends 0.0015 2.5 2.6 5.96

Estimation

µS φS πS ϕS
Small-Cap Dividends 0.0086 8.02 2.17 4.75

(0.0007) (0.54) (0.17) (0.33)

µG φG πG ϕG
Growth Dividends 0.0000 2.28 4.38 9.78

(0.0005) (0.31) (0.27) (0.50)

ρS σa
Investor Sentiment 0.929 0.000213

(0.003) (0.000042)
ζη ζe ζw ζd ζa ζm

0.0000 0.0162 -0.0001 0.0575 0.1085 0.0000
(0.0025) (0.0176) (0.0012) (0.0624) (0.1178) (0.0070)

Note: Table 3.1 reports the model parameters. The parameters related to preferences, consumption,
and market dividends are from Bansal et al. (2009). The other parameters are estimated in this chapter.
Standard errors for the estimated parameters are given in parentheses. All parameters are in monthly
terms. δ is the discount factor, γ is the relative risk aversion, ψ is the elasticity of inter-temporal
substitution, µc is the mean growth rate of consumption, ρ is the persistence of long-run risks, ϕe is the
volatility multiple for long-run risks, ν is the persistency of uncertainty, σ̄2 is the mean uncertainty, σw
is the volatility of uncertainty, µj is the mean dividend growth of asset j, φj is the exposure of dividend
growth of asset j to long-run risks, πj is the impact of a consumption shock on dividend growth of
asset j, ϕj is the volatility multiple for dividend growth of asset j, σa is the volatility of animal spirit
shocks, ρS is the persistence of investor sentiment, and ζi is the loading of structural shock i for investor
sentiment, where j ∈ {small-cap stock portfolio (S), growth stock portfolio (G), stock market index
(M)} and i ∈ {η, e, w, d, a,m}.
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Table 3.2: Selected Moments

Moments Data Model

E[∆c] 1.92 1.81
σ(∆c) 2.12 2.99
AC1(∆c) 0.46 0.17
E[∆dM ] 1.36 1.81
σ(∆dM) 11.05 17.35
Corr(∆c,∆dM) 0.57 0.43

E[RM ] 7.84 8.45
σ(RM) 20.16 21.05
E[(p− d)M ] 3.36 3.11
σ((p− d)M) 0.45 0.20

E[∆dS] 8.45 10.41
σ(∆dS) 29.89 17.80
Corr(∆c,∆dS) 0.60 0.58

E[RS] 10.18 24.11
σ(RS) 27.26 45.68
E[(p− d)S] 3.82 3.00
σ((p− d)S) 0.72 0.61
/midrule E[∆dG] 1.21 0.00
σ(∆dG) 13.07 28.17
Corr(∆c,∆dG) 0.2591 0.40

E[RG] 6.06 7.35
σ(RG) 18.82 32.27
E[(p− d)G] 3.60 3.61
σ((p− d)G) 0.53 0.18

E[RF ] 0.86 1.17
σ(RF ) 1.74 1.03

Note: Table 3.2 reports selected moments from the actual data (in col-
umn 1) and the simulated data (in column 2). The model moments are
calculated from 1,000 sets of simulated data that has the same sample
size as the actual data. The actual data are in real terms, sampled on
an annual frequency, and cover the period from 1930 to 2008. E[·], σ(·),
Corr(·, ·), and AC1(·) are mean, standard deviation, correlation coeffi-
cient, and autocorrelation coefficient, respectively. ∆c is the consumption
growth, ∆dj is the dividend growth of asset j, Rj is the percentage net
return of asset j, and (p − d)j is the log price-dividend ratio of asset
j, where j ∈ {small-cap stock portfolio (S), growth stock portfolio (G),
stock market index (M)}. 81
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Table 3.3: Forecast Error Variance Decomposition

Variance of

Due to Sentt+1 − EtSentt+1 rS,t+1 − EtrS,t+1 rG,t+1 − EtrG,t+1

Consumption Shock (η) 0.00 2.10 15.56
News Shock (e) 1.44 42.26 4.12
Volatility Shock (w) 0.00 19.81 0.11
Dividend Shock (ud) 18.14 10.07 77.64
Animal Spirit Shock (a) 80.42 25.76 2.57

Sum 100 100 100

Note: Table 3.3 reports the forecast error variance of selected variables attributed to structural
shocks. Each number indicates the percentage of the total variation attributed to the corresponding
structural shock. Sent is the measure of investor sentiment and rj is the log return on asset j,
where j ∈ {small-cap stock portfolio (S), growth stock portfolio (G)}.
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Figure 3.1: Empirical Impulse Responses to Investor Sentiment Innovation (Investor Senti-
ment Ordered First)
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Note: The figures depict the empirical impulse responses to a one standard deviation investor sentiment

innovation. Sent is the measure of investor sentiment, dc is the consumption growth, (p − d)j is the log

price-dividend ratio of asset j, and rj is the log return on asset j, where j ∈ {small-cap stock portfolio (S),

growth stock portfolio (G)}. The red lines indicate the one standard error confidence band. The confidence

band is constructed based on the 1,000 Bootstrap simulations. Investor sentiment, consumption growth, log

price-dividend ratios, and returns are included in the VAR system, where investor sentiment is ordered first.

The sample period is from 1934 to 2005.
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Figure 3.2: Empirical Impulse Responses to Investor Sentiment Innovation (Investor Senti-
ment Ordered Last)
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Note: The figures depict the empirical impulse responses to a one standard deviation investor sentiment

innovation. Sent is the measure of investor sentiment, dc is the consumption growth, (p − d)j is the log

price-dividend ratio of asset j, andrj is the log return on asset j, where j ∈ {small-cap stock portfolio (S),

growth stock portfolio (G)}. The red lines indicate the one standard error confidence band. The confidence

band is constructed based on the 1,000 Bootstrap simulations. Investor sentiment, consumption growth, log

price-dividend ratios, and returns are included in the VAR system, where investor sentiment is ordered last.

The sample period is from 1934 to 2005.
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Figure 3.3: Simulated Impulse Responses to Investor Sentiment Innovation (Investor Senti-
ment Ordered First)

0 1 2 3 4

0
0.2
0.4
0.6

Years

Se
nt

0 1 2 3 4
−0.4
−0.2

0
0.2

Years
dc

0 1 2 3 4

−0.05

0

0.05

Years

(p
−d
) S

0 1 2 3 4

0

0.02

0.04

Years

(p
−d
) G

0 1 2 3 4

−0.05

0

0.05

Years

r S

0 1 2 3 4
−0.02

0
0.02
0.04
0.06

Years

r G

Note: The figures depict the simulated impulse responses to a one standard deviation investor sentiment

innovation. Sent is the measure of investor sentiment, dc is the consumption growth, (p − d)j is log price-

dividends ratio of portfolio j, and rj is the log return of portfolio j, where i ∈ {small-cap stock portfolio (S),

growth stock portfolio (G)}. The red lines indicate the one standard error confidence band. The confidence

band is constructed based on the 1,000 Bootstrap simulations. Monthly data are simulated according to the

model in Section 2.3 and aggregated to annual values. Simulated values of investor sentiment, consumption

growth, log price-dividend ratios, and returns are included in the VAR system, where investor sentiment is

ordered first. The simulated annual sample has the same size as the actual dataset.
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Figure 3.4: Selected Theoretical Impulse Responses I
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Note: The figures depict the selected theoretical impulse responses to a one standard deviation consumption

shock (η) and a one standard deviation news shock (e) in the estimated model. Sent is the measure of

investor sentiment and rj is the log return on asset j, where j ∈ {small-cap stock portfolio (S), growth stock

portfolio (G)}.
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Figure 3.5: Selected Theoretical Impulse Responses II
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Note: The figures depict the selected theoretical impulse responses to a one standard deviation negative

volatility shock (w) and a one standard deviation dividend shock (ud) in the estimated model. Sent is the

measure of investor sentiment and rj is the log return on asset j, where j ∈ {small-cap stock portfolio (S),

growth stock portfolio (G)}.
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Figure 3.6: Selected Theoretical Impulse Responses III
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Note: The figures depict the selected theoretical impulse responses to a one standard deviation animal spirit

shock (a) and a one standard deviation noise shock in investor sentiment (um) in the estimated model. Sent

is the measure of investor sentiment and rj is the log return on asset j, where j ∈ {small-cap stock portfolio

(S), growth stock portfolio (G)}.
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Appendix A

A.1 Two-Stage Model with Permanent and Transitory

Shocks

This appendix section shows that the empirical predictions discussed in Section 1.2 are
derived from a model. Formally, this section presents a simple two-stage model that demon-
strates the effects of permanent and transitory shocks on managers’ decisions on going public
and the degree of dilution.

Let Proceeds be the total amount of money raised through an IPO and Dividends be
the amount of dividends per a unit of ownership. Pshock and Tshock are permanent and
transitory shocks, respectively, and Dil is a measure of the degree of dilution (0 < Dil < 1).
OC and IO represent measures of managerial overconfidence and the benefit from investment
opportunities, respectively. Finally, U is the utility of going public that managers maximize.
Then, the assumptions stated verbally in Section 1.2 can be restated as follows:

A 1. No principal-agent problem between managers and original shareholders

A 2. ∂Proceeds
∂Pshock

> 0, ∂Proceeds
∂Tshock

> 0, ∂Dividends
∂Pshock

> 0, and ∂Dividends
∂Tshock

= 0

A 3. ∂Proceeds
∂Dil

> 0, ∂
2Proceeds
∂Dil2

< 0, ∂
∂Pshock

(∂Proceeds
∂Dil

) > 0, and ∂
∂Tshock

(∂Proceeds
∂Dil

) > 0

A 4. ∂OC
∂Pshock

> 0, ∂OC
∂Tshock

> 0 for some managers, OC ≡ 0 for rational managers

A 5. ∂IO
∂P

> 0 on occasion

A 6. U = c1Proceeds− (c2Dividends+ c3OC)Dil + c4IO

I assume that the overconfidence term (OC) plays a role only in the second stage when
managers can revise the degree of dilution since my goal is to demonstrate how the shocks
affect managers’ expectations during the book-building period. The inclusion of the term in
the first stage does not change qualitative results.
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A.1.1 Decision on Going Public

In the first stage, managers decide to go public if the utility of going public is greater than a
reservation utility, U∗. Permanent and transitory shocks influence the utility of going public
as follows:

∂U

∂Pshock
= c1

∂Proceeds

∂Pshock
− c2

∂Dividends

∂Pshock
+ c4

∂IO

∂Pshock
,

∂U

∂Tshock
= c1

∂Proceeds

∂Tshock
.

Note that the utility of going public always increases following a stronger transitory shock
( ∂U
∂Tshock

> 0). After a permanent shock, however, the utility may or may not increase de-
pending on the cost of ownership dilution and the benefit of going public from additional
investment opportunities. Unless additional investment opportunities are sufficiently ap-
pealing (c4

∂IO
∂Pshock

� 0), the utility does not necessarily increase after a stronger permanent
shock. Since the higher the utility is, the more likely it is to hit the threshold, IPO volume is
expect to increase after a stronger transitory shock. In contrast, there is no clear prediction
about IPO volume after a stronger permanent shock. Therefore, we obtain Prediction 1.

A.1.2 Decision on the Degree of Dilution

Given the decision to go public, the degree of dilution through the IPO is optimally deter-
mined as follows:1

Dil∗ = argmax
Dil

U ⇐⇒ ∂U

∂Dil
|Dil=Dil∗ = 0

⇐⇒ c1
∂Proceeds

∂Dil
|Dil=Dil∗ − c2Dividends− c3OC = 0.

The issuance size corresponding to the optimal degree of dilution is filed with the SEC.
During the book-building period, managers may revise the issue size after permanent

and/or transitory shocks as the shocks can change the optimal degree of dilution. For
rational managers (OC ≡ 0), it is always optimal to increase the degree of dilution after a
stronger transitory shock:

∂

∂Tshock

(
∂U

∂Dil

)
|Dil=Dil∗ = c1

∂

∂Tshock

(
∂Proceeds

∂Dil

)
|Dil=Dil∗ > 0.

On the other hand, some overconfident managers (c3
∂OC

∂Tshock
� 0) may find it more beneficial

to decrease the degree of dilution after a stronger transitory shock:

∂

∂Tshock

(
∂U

∂Dil

)
|Dil=Dil∗ = c1

∂

∂Tshock

(
∂Proceeds

∂Dil

)
|Dil=Dil∗ − c3

∂OC

∂Tshock
< 0.

1The second-order condition is satisfied by A 3.
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As for a permanent shock, the directions are less decisive due to the term of Dividends.
Prediction 3 derives from the above arguments.

A.2 Cointegration and Vector Error-Correction Model

This appendix section describes the cointegration tests and presents the estimation results
of the VECM discussed in Section 1.4. Note that cointegration is essential for the Granger
representation theorem to hold, which is the ground for decomposition. First, I test the
hypotheses of a unit root for the time series of log dividends (dt) and log stock prices (pt)
using the augmented Dickey-Fuller (ADF) test. The length of the lags in the ADF tests is
obtained by the criterion in Campbell and Perron (1991). Table 1.9 presents the test results
for the variables under consideration. The first (second) column shows that the hypothesis
that the level of log dividends (log stock prices) has a unit root cannot be rejected at the
significance level of 10%. As for the first-differenced time series, however, the unit root
hypotheses are rejected at the 5% significance level as shown in the third and the fourth
columns.

Having checked that both log dividends and log stock prices follow the I(1) process,
I estimate a cointegrating vector, α = (1,−α)′, to test the unit root hypothesis of the
cointegrating error. The estimation is implemented using a dynamic least-squares procedure:
dt = Const. + αpt +

∑K
j=−K βj∆pt−j + εt. I use eight leads and lags of the first differences

of log prices in the dynamic least-squares regression (K = 8) as in Lettau and Ludvigson
(2004). Note that the estimate, α̂, is super-consistent, which eliminates potential problems
that may arise when an estimated value is used as an explanatory variable in regressions.
The estimated cointegrating vector is (1,−0.7388)′. Then I test the unit root hypothesis for
the cointegrating error, dt − 0.7388pt, using the residual based cointegration test (Phillips
and Ouliaris, 1990). The final column of Table 1.9 shows that at the significance level of 1%,
the hypothesis that the cointegrating error has a unit root is rejected, which confirms that
dividends and stock prices are indeed cointegrated.

Using the estimated cointegrating vector, I fit the data of log dividends and log stock
prices to the VECM with two lags of the first differences. Longer lags add more wiggles
to the short-run impulse response functions but have little effect on the long-run behaviors
of the variables. The estimation results are tabulated in Table 1.10. Consistent with the
impulse responses, stock prices play a significant role in correcting the cointegrating error.
The resulting decomposition matrix G is [0.8785, 0.4777;−1, 0.7388]. Since stock prices move
in the direction that corrects the error rather than evolve autonomously, the matrix G assigns
small weight (0.4777) to price innovations in forming permanent shocks. In contrast, dividend
innovations have large weight (0.8785) as dividend innovations are more autonomous and
less reverted later.

One may argue that the cointegrating vector should be (1,−1)′. The log-linearization of
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a gross return indeed implies that log dividends and log stock prices are cointegrated with
the cointegrating vector of (1,−1)′(Campbell and Shiller, 1988). Although actual data of
dividend-price ratios are shown to be non-stationary and incompatible with this theory-based
cointegrating vector, (1,−1)′ is still crucial for studies on return predictability because any
cointegrating vectors other than (1,−1)′ are not compatible with the definition of a return
and would not yield correct returns. However, the purpose of my research is not to predict
returns. Rather, the goal is to estimate how much of fluctuations in prices and dividends
come from transitory shocks as opposed to permanent shocks. As long as the two time series
are empirically shown to be cointegrated with any cointegrating vector, the decomposition
technique can be applied. It is a pure econometric technique, which doesn’t require any
underlying theory for the considered time series (Gonzalo and Ng, 2001). In sum, although
we cannot predict returns based on the “wrong” cointegrating vector, (1,−α), we can still
decompose the permanent and transitory shocks.

The non-stationary dividend-price ratios can arise for several reasons: speculative bub-
bles, investing fads, a narrow measure of dividends excluding other forms of cash distributions
such as share repurchases and merger distributions, and the omission of other relevant vari-
ables such as retained earnings (MacDonald and Power, 1995). In addition, Parlour et al.
(2011) recently show that price-dividend ratios can be explosive as dividends increase even
without any bubbles. Lastly, the gradual decrease in the proportion of dividend payers can
be a reason for the non-stationary dividend-price ratios. Fama and French (2001) show that
the proportion of dividend payers in NYSE, AMEX, and NASDAQ firms falls from 66.5%
in 1978 to 20.8% in 1999, and explain that the decline is in part due to an increasing tilt
of publicly traded firms toward the characteristics of firms that typically have never paid
dividends. This finding implies that market-wide dividend-price ratios has fallen due to an
influx of non-paying firms and the resulting increase in the total market capitalization. This
finding is consistent with the notion that the market-wide log dividends and log prices are
cointegrated with a cointegrating vector of (1,−α)′, where α < 1.2

A.3 Variable Definitions

This appendix section presents the definition of all variables used in the empirical analyses
in Chapter 1.

2I could have circumvented this problem by using the time series of prices and earnings. Unlike dividend-
price ratios, price-earning ratios are empirically “well behaved” in that they are stationary. Indeed, the
analyses with price-earning data are not qualitatively different; permanent and transitory shocks estimated
from prices and earnings also have explanatory power for IPO waves, IPO underperformance, and managerial
overconfidence. With prices and earnings, however, it is hard to extend the analyses to industry-level tests
because industry-level earnings are harder to obtain. Industry-level dividends are, in contrast, easily obtained
from the CRSP.
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• HPR3 : the 3-year holding period return of an IPO firm; measured as a net return
computed from the first price record in CRSP and the price of its 756th trading days3

• VW3 : the 3-year holding period return of the value-weighted market portfolio over the
same period as each IPO firm

• MHPR: the market-adjusted holding period return; computed as the difference between
HPR3 and VW3

• OfferPrice: the price at which new shares are issued

• Day1Price: the first price recorded in CRSP

• InitialRet : the net return computed from the OfferPrice and Day1Price

• SharesOffered : the numbers of total shares offered in the IPO; reported in thousands

• PrmOffered : the numbers of primary shares offered in the IPO; reported in thousands

• SecOffered : the numbers of secondary shares offered in the IPO; reported in thousands

• SharesFiled : the numbers of total shares initially filed with the SEC; reported in
thousands

• PrmFiled : the numbers of primary shares initially filed with the SEC; reported in
thousands

• SecFiled : the numbers of secondary shares initially filed with the SEC; reported in
thousands

• PropSec: the proportion of the secondary shares filed in the total shares filed

• Proceeds : the amount of money raised through the IPO; reported in million dollars

• Shrout : the shares outstanding after the IPO; reported in thousands

• MarketCap: the market capitalization at the issuance; reported in million dollars

• DiluteA: the actual dilution of original shareholders; computed from the number of
shares filed

• DiluteP : the planned dilution of original shareholders; computed from the number of
shares offered

3If the firm is delisted before its third anniversary, the price on the delisting date is used instead.
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• ∆Dilute: the difference between DiluteA and DiluteP

• DiluteMore: a dummy variable equal to one if the ∆Dilute is positive

• DiluteLess : a dummy variable equal to one if the ∆Dilute is negative

• DiluteSame: a dummy variable equal to one if the ∆Dilute is zero

• DLST : a dummy variable equal to one if the IPO stock is delisted within three years
since the public offering

• HT : a dummy variable indicating the industries of the high technology4

• MANUF : a dummy variable indicating the industries of manufacturing

• HLTH : a dummy variable indicating the industries of health

• CNSMR: a dummy variable indicating the industries of consumer goods

• Backed : a dummy variable equal to one if the IPO is backed by venture capital or
private equity

• HotIPO : a dummy variable equal to one if the offer price is greater than the filed high
price

• ColdIPO : a dummy variable equal to one if the offer price is smaller than the filed low
price

• MoreShares : a dummy variable equal to one if SharesOffered is greater than Shares-
Filed :

• LessShares : a dummy variable equal to one if SharesOffered is smaller than Shares-
Filed :

• NIPOt: the number of IPOs at quarter t

• NIPOj
t : the number of IPOs at quarter t in industries j, where j ∈ { high technology

(HT), manufacturing (MANUF), health (HLTH) and consumer goods (CNSMR) }

• Nt: the number of public firms at quarter t

• Nj
t : the number of public firms at quarter t in industries j, where j ∈ { high technology

(HT), manufacturing (MANUF), health (HLTH) and consumer goods (CNSMR) }
4The classification is based on the four-digit SIC code. The criterion is obtained from Professor Kenneth

Frenchs Data Library:
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data Library/det 5 ind port.html.
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• IPOVt: the measure of IPO volume; defined as the ratio of NIPOt to Nt−1 multiplied
by 1,000

• IPOVj
t : the measure of IPO volume of industries j, where j ∈ { high technology (HT),

manufacturing (MANUF), health (HLTH) and consumer goods (CNSMR) }; defined
as the ratio of NIPOj

t to Nj
t−1 multiplied by 1,000

• FtrSalesGrowtht−1,t+3: the growth rate of real sales from quarter t− 1 to quarter t+ 3;
averaged across all firms recorded in Compustat

• RealMktRett: the real return on the equally weighted market index at quarter t

• FtrRealMktRett+1,t+4: the compound real return on the equally weighted market index
over one year subsequent to the IPO

• PastRealMktRett−3,t−1: the real return on the equally weighted market index over three
quarters prior to the IPO

• CEFDt: the discount on closed-end funds at quarter t

• MtoBt: the market-to-book ratio; averaged across all firms in Compustat with equal
weights

• InitialRett: the return on the first trading day; averaged across all IPOs listed at
quarter t

• Q1t: a dummy variable equal to one if quarter t is the first calendar quarter of each
year

• Recessiont: a dummy variable equal to one if quarter t is classified as recession by
NBER

• Pshockt: the structural shock at quarter t that has permanent level effects on dividends
and stock prices; estimated using the vector error-correction model (VECM) as in
Lettau and Ludvigson (2004)

• Tshockt: the structural shock at quarter t that has transitory level effects on dividends
and stock prices; estimated using the vector error-correction model (VECM) as in
Lettau and Ludvigson (2004)
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A.4 Consideration of Short-Horizon Investors

In this appendix, I derive the “expected value” and the “variance” of the stock price at
period 1 when there exists the short-horizon investors, as discussed in Section 2.5.

Recall that investors are assumed to have the following subjective distributions on D and
F ;

Pr(D̃ = d) =
1

DU

1(d ∈ [0, DU ]),

Pr(F̃i = f) =
1

D2
U

(f − vi +DU)1 (f ∈ [vi −DU , vi))

− 1

D2
U

(f − vi −DU)1 (f ∈ [vi, vi +DU ]) .

From these distributions, the following moments are derived,

Ẽi[F ] = vi,

Ẽi[F
2] = v2

i +
1

6
,

Ẽi[D] =
DU

2
,

Ẽi[D
2] =

D2
U

3
,

Ẽi[
√
D] =

2

3

√
DU ,

Ẽi[D
√
D] =

2

5
DU

√
DU .

These moments work as useful building blocks for the following computations.

Let D̄ ≡ Qω
aC+aNCN

(
1

1−2Kn

)
. Since the value of P1 depends on whether D is greater or

smaller than D̄, the “expected” value of P1 is decomposed into the weighted average of two
conditional moments as follows;

Ẽi[P1] = Pr(D̃ < D̄)Ẽi

[
F − Qω

aC + aNCN

]
+ Pr(D̃ ≤ D̄)Ẽi

[
F +D −

√
4QDω

aNCN

]

=
D̄

DU

(
vi −

Qω

aC + aNCN

)
+

(
1− D̄

DU

)(
vi +

DU

2
− 2

3

√
4QDUω

aNCN

)

= vi +
D̄

DU

(
− Qω

aC + aNCN

)
+

(
1− D̄

DU

)(
+
DU

2
− 2

3

√
4QDUω

aNCN

)
≡ vi + µ.

96



Chapter A. Appendices

Similarly, the “variance” of P1 can be solved for as follows;

˜V ari[P1] = Ẽi[P
2
i ]− Ẽi[P1]2

= Pr(D̃ < D̄)Ẽi

[(
F − Qω

aC + aNCN

)2
]

+ Pr(D̃ ≤ D̄)Ẽi

(F +D −
√

4QDω

aNCN

)2


−Ẽi[P1]2

=
D̄

DU

{(
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1

6

}
+

(
1− D̄

DU
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2
− 2

3

√
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1

6
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where ν = 1
12
D2
U − 2

15
DU

√
4QDUω
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+ 1
18

4QDUω
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.

A.5 Analytical Solutions for Log Price-Dividend Ra-

tios

This appendix section provides the analytical solutions for the expressions for the log price-
consumption ratio and the log price-dividend ratios discussed in Section 3.3. The log price-
consumption ratio for the consumption claim is zt = A0 + A1xt + A2σ

2
t , where

A0 =
1

1− k1

[
log δ + k0 +

(
1− 1

ψ

)
µc + k1A2(1− ν)σ̄2 +

θ

2
(k1A2σw)2

]
A1 =

1− 1
ψ

1− k1ρ

A2 = −
(γ − 1)(1− 1

ψ
)

2(1− k1ν)

[
1 +

(
k1ϕe

1− k1ρ

)2
]
.

Let λη = γ, λe = (1 − θ)k1A1ϕe, and λw = (1 − θ)k1A2. Then, the log price-dividend
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ratio for asset j is zj,t = A0,j + A1,jxt + A2,jσ
2
t , where

A0,j =
1

1− k1,j

[
Γ0 + k0,j + µj + k1,jA2,j(1− ν)σ̄2 +

1

2
(k1,jA2,j − λw)2 σ2

w

]
A1,j =

φj − 1
ψ

1− k1,jρ

A2,j =
1

1− k1,jν

[
Γ2 +

1

2

{
(πj − λη)2 + (k1,jA1,jϕe − λe)2 + ϕ2

j

}]
,

where Γ0 = log δ − 1
ψ
µc − 1

2
θ(θ − 1)(k1A2σw)2 and Γ2 = (θ − 1)(k1ν − 1)A2.
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