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Abstract

We study the problem of going public in the presence of moral hazard, adverse se-
lection and muitiple trading periods. In the multiperiod game managers strategically
choose the level of extraction of private benefits and can develop a good reputation for
expropriating low levels of private benefits. The costs of going public can be signifi-
cantly reduced because of this reputation effect, and this can be an important factor in
sustaining emerging stock markets that offer weak protection to minority shareholders.
Also, allowing controlling nanagers to issue non-voting shares can increase the stock
market efficiency, because the reputation effect is stronger when managers can divest
more without losing control.



Introduction

This paper develops a theory of going public in the presence of moral hazard, adverse selection
and dynamic trading. There is a large body of literature on the moral hazard costs of going
public, that develops the idea that separation of ownership and control leads to a divergence
of interests between managers and shareholders, because managers fully appropriate private
benefits of control, but own only a fraction of the firm value (e.g., Berle and Means ( 1938),
Jensen and Meckling (1976)). Another large part of the literature has studied the problems
generated by selling equity when there are asymmetries of information between entrepreneur-
managers and investors with respect to the value of the firm (e.g., Leland and Pyle (1977) and
Rock (1986)). Most of the work in both areas is developed in a static framework, although,
when going public, a firm’s shares are traded in a stock market, and the implications of
the existence of multiple trading periods are not explored. The contribution of this paper
is to analyze what are the effects in a setup with both moral hazard, adverse selection and
multiple-trading periods on the decision to go public and the firm market value and ownership
structure.

Instead of focusing on the usual agency problem between the manager and shareholders,
we emphasize the agency problem between the large shareholder and minority investors in
the firm. Since the large shareholder in our model exerts full control over the management,
for simplicity, we also refer to this large shareholder throughout the paper as the manager of
the firm. We believe that this is the most relevant agency problem for many capital markets
of the world (Shleifer and Vishny (1995)). The model developed addresses the following
questions: Why do investors buy equity even when they do not get any control rights in
exchange for their funds, and managers, being entrenched, are able to extract significant
private benefits of control? How much should investors pay for shares, and what is the
msider equity ownership and private benefits in equilibrium from the IPO and at every
future trading period? Is there any role for managers’ building a reputation for extracting
low levels of private benefits?

We show that when stock markets are open after the company goes public and cash flow
of the firm is realized across many periods, managers can implicitly commit to investors that
they are not going to divert the cash flow of the firm. This reputation effect can reduce
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the inefficiencies caused by the moral hazard and adverse selection problems, improving the
chances of going public and entrepreneurs’ surplus from going public. It also increases the
market value of the firm and alters the decision of insiders with respect to the amount of
equity to hold in equilibria. The reputation effect serves to protect minority shareholders in
the short and intermediate run even without having a formal legal framework giving them
protection against expropriation. Therefore, the stock markets can start functioning even
before fundamental improvements with respect to minority shareholder protection wait to
take place in the future. The reputation effect is likely to be an important explanation for
the empirical evidence in Singh (1995) about the heavy reliance of developing country firms
on external funds and on public equity as a mechanism to finance growth opportunities,
even though most of these developing countries still lack an appropriate legal framework
protecting minority shareholders. _

Our results have special empirical relevance for situations where managers can extract
significant amounts of private benefits of control, when the reputation effect can be very
significant in the equilibrium outcome. Environments where legal institutions do not offer
enough protection to minority shareholders against managerial discretion, are believed to
prevail in many of the world’s capital markets (LaPorta, Lopez-de-Silanes, Shleifer and
Vishny (1996)). Many empirical studies attempt to estimate the size of private benefits,
and these studies unanimously conclude that private benefits are, on average, substantial for
companies in many countries.! Even in the U.S., where shareholders have one of the best
and most elaborate legal systems protecting their interests, there is substantial evidence
documenting the discretion that managers have over investors’ money, being able to waste
much of it on private benefits.?

The main building blocks of the model can be shortly described as follows. The man-
ager is risk-averse and initially is the sole owner of the firm. ‘The entrepreneur-manager is
motivated to sell shares of the firm in order to share the idiosyncratic risk of the firm with
investors. Investors are not assured of a return on their investment, because the manager
can extract private benefits from the firm, alienating minority investors (a moral hazard
problem). Investors, however, having only a prior probability for the “private-benefit type”

of manager, do not know how much private benefit the manager can extract (an asymmetric



information problem). The model is dynamic, with both the firm’s generating an uncertain
future stream of cash flows over many periods and trading of shares also occurring over many
periods. In the incomplete information model described above, the manager is able to build
a reputation as in the models of Kreps and Wilson (1982) and Milgrom and Roberts {1982).
A manager will act strategically when going public and after that, in order to credibly build
a reputation for extracting low private benefits so as to sell shares at a high price. Even
if investors assign a very low probability that a manager is of a good type (a high cost to
extracting private benefits), she is still able to sell shares at a high price, because investors
know that the manager is willing to develop a reputation for consuming low private benefits.
If she started to extract high private benefits from the initial public offering (IPO), investors
would discount the price of shares accordingly, and the manager’s remaining shares would
sell at a reduced price, a threat that is credible only if the manager has substantial equity
ownership. We show that the reputation effect can play a very significant role in the equi-
librium allocation through a range of numerical examples with several plausible parameter
values.

In our theory, a manager holds concentrated equity ownership to provide a guarantee to
investors that she is willing to build a reputation for low private benefits, which is different
than Leland and Pyle’s (1977) conclusion that a manager holds shares of the firm to signal to
investors the information that the firm has a high market value (which is independent from
the manager’s action). Also, in Allen and Faulhaber (1989), Welch (1989), and Grinblatt
and Hwang (1989) signalling of firm value is the explanation provided for the underpricing
of new issues, because “it leaves a good taste” with investors, allowing the manager to sell
future offerings at a higher price than would otherwise be the case. In our model, there are
not only issues of signalling, but also moral hazard problems, since a bad type can act like
a good type.

As an application of the model, we also address the following question: What are the
benefits of allowing managers to concentrate control with a reduced amount of equity? Can
a regulation that allows managers to dilute ownership, be efficient? We will show that
in stock markets where managers derive significant private benefits of control, there is an

additional benefit that has not been considered before in the literature, of issuing shares with



restricted voting-rights, or more generally using various instruments to dilute ownership, such
as pyramids and cross-shareholdings. We assume that managers in these markets will always
want to retain majority control.® Since majority control can be guaranteed with a smaller
equity ownership, when firms are allowed to issue restricted voting equity, managers are
able to divest more equity without losing control. This gives them more room to build a
reputation for extracting low levels of private benefits, because the mechanism that induces
reputation is the prospect of future sales of shares. Therefore, a dual-class regime has an
additional benefit over a one-share one-vote regulation, because of a more intense reputation
effect. In fact, as we noted before, regulation in these stock markets often allows companies
to issue two classes of equity—voting and restricted voting—and a majority of the firms in
these stock markets do issue shares with differential voting rights (e.g., see Rydqvist (1992)).

Other related work in the literature is Bulow and Rogof’s (1989) model of sovereign
country borrowing where sovereign countries cannot build a good reputation by making re-
payments and borrow primarily because of the threat of direct trade sanctions. The opposite
results of our model are a consequence of our relaxing the full-information and risk neutral-
ity specification of their model. Also, Diamond (1989, 1991) and John and Nachman (1985)
developed a model of acquisition of reputation in debt markets with the same building blocks
as our model (moral hazard, asymmetric information and dynamics), where reputation mit-
igates the conflicts of interest between borrowers and lenders. Differing from the original
work of Kreps and Wilson (1982) and Milgrom and Roberts (1982), in our model, revelation
does not occur at the very end of the game, and the equilibrium outcome depends on the
prior belief of investors, even when the number of periods increases . Qur model shares many
features with existing work in the game theory literature.*

The remainder of the paper is organized as follows with all proofs in the appendix: Section
I presents the model. Sections II and III study the costs associated with the moral hazard
and adverse selection problems and analyze the static model. Section IV shows that the
classic separating equilibrium no longer holds for the multiperiod game; presents an example
in a 2-period game that conveys the idea of the model, and develops the general properties of
the equilibrium in the multiperiod game. Section V analyzes the comparative static results
and discusses the empirical and policy implications of the model. The paper ends with a



summary of conclusions in Section VI.

I The Model

The problem is modeled as a stochastic dynamic game with incomplete information played by
a risk-averse manager owner of a firm that generates an uncertain future stream of cash flows
and investors in a competitive stock market. The action of the manager in every period is to
trade shares and decide how much in private benefits to consume, and the investors’ action
Is to bid for the offered shares. Investors have asymmetric information with respect to how
much in private benefit the manager can extract {the private benefit type of the manager).
Private benefits extracted during each period are assumed to be perfectly observable by
investors, although they cannot be verified. Tt is important to note that although investors
can observe current levels of private benefits, they do not know the private benefit type since
a manager could be strategically extracting low levels of private benefits just to sell shares
at a high price. Investors have a prior on the distribution of the manager’s type.

Because the owner-manager is risk-averse, she is willing to share the risk with investors
in the market. Investors, by forming a diversified portiolio, can place a higher value on
the firm than the entrepreneur: investors only care about systematic or undiversifiable risk,
while the entrepreneur, who has a large fraction of his wealth invested in the firm, is also
concerned with the specific or idiosyncratic risk of the firm. Although there is a possibility
of realization of gains from trading, the moral hazard and asymmetric information problems
are an obstacle for sharing the risk and assessing the market value of shares. So, in our
model the reason for going public is related not with primary equity offerings directed to
finance investment and growth but to secondary equity offerings by owners who want to
diversify their portfolio and to finance consumption. There is empirical evidence showing
that secondary equity offerings might be a more important motivation for going public than
primary equity offerings (see Pagano, Panetta and Zingales (1995}, Rydvist and Hogholm
(1995) and also Mayer (1990))

An important assumption of the model is that there is heterogeneity and asymmetric

information with respect to private benefit types. The private benefit type of a manager is



characterized as the amount of private benefits that maximizes his utility in the short-run,
or in the absence of any long-run effects; it is the amount of private benefits that equates
the marginal cost and the marginal benefit of an additional dollar of cash flow diverted.
The cost of extracting private benefits depends both on the exogenous cost imposed by legal
institutions, and on the manager’s technology and/or disutility for extracting private benefits
(e.g., feeling guilty for breaking the law). The motivation for asymmetric information in the
model is that investors do not know the manager’s technology and/or disutility for diverting
cash flow. When the exogenous costs imposed by the legal system are low, not only is there
more moral hazard, but there can also be more asymmetric information with respect, to the
manager type.”

In the model there are two observationally indistinguishable types of manager (0 = G and
¢ = B), and each type can extract a constant fraction bo of cash flow at every period: type
G manager is the good type, which for simplicity, is completely honest and never extracts
private benefits (b = 0), and type B is the bad type that can extract up to a fraction b of
cash flow (bg = b, 0 < b < 1). It is important to remark that a manager being, say of a
30% type, does not mean he will necessarily extract 30% of cash flow in private benefits in
every period. It is at the heart of cur model that he might want strategically to extract less
in private benefits, while he still has a lot of shares, so as to convince investors that he is
of a good type in order to be able to sell shares at a higher price. The 30% manager type
only means that the most the manager can extract in private benefits is 30% of the cash
flow. Although investors cannot distinguish the two types of managers, they have a prior
probability ;. that the manager is of a good type (Pr(8 = G) = u). Also, we assume that
the manager is not able to commit not to extract private benefits by writing an enforceable
contract restricting extraction of private benefits. We will assume that such enforceable
contracts are too costly to write.6

The manager is initially the sole owner of the firm. The firm generates an uncertain
cash flow for T periods {(%:)T_,. Before going public at ¢+ = 1 the firm is wholly owned by
the entrepreneur-manager. We assume, for simplicity, that the cash fow is independently
distributed across time.” The stochastic process is assumed to be common knowledge both

to the manager and investors in the market. The extensive form of the game is described



below (see also Figure 1).
Insert Figure 1 here

Specification of the Extensive Form. At each period ¢ there are two stages. At the first
stage of period ¢, the previous history of the game is known to all players and is summarized
in the history A’. The manager moves by offering to trade a block of shares A, or, equivalently,
choosing a new fraction of equity ownership o (both are related by A, = o, ; — ). The
trading order is then auctioned in a competitive stock exchange market where many investors
bid/ask for shares. Trading is realized at the market clearing price P; (for 100% of shares),
where shares are bought by investors offering prices higher than P, or sold by investors asking
prices lower than P.. At the second stage of period ¢, before the random value y; of cash
flow is realized, the manager decides whether he is going to consume private benefits or not.
Finally, at the end of period ¢ cash flow is realized and the firm earns e; = y; — By, which
is then distributed to shareholders as dividends. Investors, after observing the manager’s
extraction of private benefits and announced earnings, update their prior beliefs with respect
to the manager’s type {we assume throughout the paper, for simplicity, that all investors
have the same prior beliefs about future levels of private benefits and update homogeneously
their beliefs after every action of the manager). The game continues as described above at the
next period, ¢ + 1, with the history at the next stage updated to A'+! = {P' (e, Py, Be)}
and with investors having a new belief obtained from updating posterior belief from the
previous period).

The game described above is a stochastic dynamic game which is not a repeated game:
the game played at period ¢ is dependent on the state variable oz—1. A description of the
strategy profiles, manager’s and investors’ payoff function, and the equilibrium concept used
throughout the paper follows.

Strategy Profile. Each type ¢ manager at the first stage has a pure or mixed strategy
for selling shares, which is specified by the function or distribution AY () or, equivalently,
by af (k') that represents the new equity ownership of the manager. At the second stage
the good type is of a commitment type and never extracts any private benefits, and the

8



bad type has a pure or mixed strategy given by the probability distribution B, (h!, o, B, Yt)

Strategy for investors is simply to quote a price on shares given by the function P,(ht, ay)
We will see that the multiperiod game might not have any equilibrium in pure strategy, so
the introduction of mixed strategies might be necessary.

Specification of Manager’s Payoff Structure. The manager’s income at the end of period
tis, (a1 — oy) B(A, o) +au(y:— By )+ By, where the first term is the amount earned or spent
by trading shares, the second term is the security payout, and the last term is the private
benefits extracted. We assume that the risk-averse manager has negative exponential utility
(for simplicity, the coefficient of risk-aversion is ¢ — 1) and consumes his total wealth at

the end of the game. Type # manager objective function is to maximize the utility at every

period ¢
T
max E, |—exp [— (Z (g1 — ) Py(h%, o) + (g, — B) + BS)H
{as,Bs}s=g CES
st 0<a, <1
o 0 ..<, Bs S b@ ' gs

(manager’s problem)

We emphasize that the manager is assumed not able to commit to a long term strategy,

or commit today to play a predetermined strategy in the future. The short term nature of
the problem or the lack of commitment is an essential feature of the model.

Investors’ Poyoff. Investors are risk neutral (investors diversify the idiosyncratic risk of

the firm) and maximize expected return. A share of stock pays €; = §; — B;. The return to

investors at time t is R, = e—”—}%*—l. Investors maximize expected return

E {EJ = F, [M}

t

which depends not only on the actions of the manager at time ¢ but also on how investors
will update their beliefs about the manager type. We will also assume that the market for
investment in securities is competitive, and for simplicity, interest rate is equal to zero.
Then, it must be the case that at every time ¢ the expected value of R, is equal to 1, given

manager’s strategies and investors’ beliefs. The competitive market condition, zero interest



rate and risk-neutrality of investors imply the following restriction on prices:

P, = E[&]+ By [Byi], or

- z competive condition
H:Et[€t+...+€f[‘] ( )

Equilibrium Concept. The equilibrium concept used throughout the paper is perfect
Bayesian equilibrium (PBE) with the refinement assumptions introduced in the next section.
At the first stage of period ¢ of the game, after having observed the manager trading of
shares, investors update their belief about the manager being of a good type: Pr(f = G) =
2t (R', ), and at the second stage, after observing the manager extraction of private benefits,
investors update their beliefs again: Pr(f = G) = py (h', au, Py, By). At both stages of the
game investors update beliefs using Bayes rule.

II Moral Hazard and Adverse Selection Costs

This section briefly describes the costs of going public associated with the existence of the
moral hazard and adverse selection problems. These costs are in addition to the direct and
indirect costs of going public, which are all borne ex-ante by the entrepreneur. The direct
costs include underwriting expenses, legal expenses and registration fees, and the indirect
costs are associated with the underpricing of shares at the IPO.® The dollar value of the
direct plus the indirect costs will be referred to as a fixed cost (. Since the purpose of this
paper is to model the moral hazard and adverse selection costs, we will abstract from the
direct and indirect costs in most of our analysis, assuming it is zero (C = 0) except when
otherwise explicitly noted.

Without the costs associated with the moral hazard and adverse selection problems the
firm would go public with the manager achieving the first best outcome. The first best
outcome is the outcome where the risk-averse manager diversify all the risk with risk-neutral
investors. Since private benefits are assumed to depend on cash flow, it is also risky, and
any outcome where the manager extracts private benefits is not the first best. The payoff to
the manager, or the value for which the manager is able to sell the firm to investors in the

first best, is given by Pp = w - Er [Zf;l 'y}] or w— C if we take into account the direct and
indirect costs of going public.
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In case the costs are severe enough, then the firm might not even go public and stay
as a closely-held-concern. In the outcome with no market for shares, the manager is not
able to share any of the risk with investors. In that situation the value the firm is w such
that —exp (—w) = —Ep [exp (u Z;"‘;l ﬂt)] or w= — log (ET [exp (* Zg;l 'gjt)]) , which is the
value of the firm as a closely-held-concern. The reservation level of the manager, or the
minimum at which he would be willing to sell the firm, is w.. When the manager cannot
transfer the risk to investors there is a loss of efficiency, since by Jensen’s inequality, W > w.

Let o be any Nash equilibrium where investors break even and the two types of managers
maximize their payoff. Let wg and w% be the certain equivalent payoff to the good and bad
manager, respectively. The costs (or amount forgone) associated with moral hazard and
adverse selection is formally @ — wg.

Capital markets where managers can extract significant private benefits are expected to
be very ineflicient, in the sense that stock markets cannot accomplish one of their main roles:
to share risk across owners and investors. If investors expect to receive only a fraction of the
firm’s cash flow, because managers can extract a fraction for themselves, then investors will
not be willing to pay much for shares. In any market equilibrium, the diversification benefit

of going public is greatly reduced because there is an unavoidable loss of efficiency.

Lemma 1 In the presence of moral hazard and asymmetric information, the first best out-
come cannot be implemented by any Nash equilibrium o. The bad manager can derive rents
at the expense of the good manager in equilibrium, wg = we. The firm with manager of type

6 goes public if and only if there is an equilibrium o such that w§ — C >w.

The intuition for this simple result is that in any equilibrium, either the risk-averse
good manager or the risk-averse bad manager will be holding some of the risk. Recognizing
the fact that investors break even, we conclude that the first best is never achievable, or
pwg + (1 - p)wg < @w. A bad manager derives a rent from being bad without investors
knowing that he is bad. In any equilibrium with sale of shares he can always do better than
the good manager that is not known to be good. In any equilibrium w§ > wE 2 w and the
last inequality comes from the fact that w is the reservation level of the managers. We will

see later on examples where the bad manager gets more than the first best outcome: wg > w.
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This can occur when the asymmetric information parameter y is close to 1, the good manager

is willing to sell a large block of shares for the insignificantly discount (1 — ) bE {ZtT:l if:] )

HI The Equilibrium in the One-Period Game

The equilibrium strategies for the standard static or one-period model is developed in this
section and will be used in the following sections as a benchmark to compare the equilibrium
in the multiperiod game.

The static game is very similar to the Spence’s job market signalling model, Spence
(1974), and Leland and Pyle ( 1977). Here managers move in the first stage offering a fraction
of shares to sell, 1 — «, and then investors bid in a Bertrand fashion. Managers anticipate
some pricing function P (@) (to simplify notation we drop the subscripts in the analysis of
the static game). As in the Spence game, here perfect Bayesian equilibrium (PBE) is a very
weak concept and there are many strategies and beliefs that are PBE. Many of the equilibria
seem implausible because of the beliefs associated with out-of equilibrium beliefs. A number
of refinements have been proposed that attempt to formalize plausible restrictions on the
out-of equilibrium beliefs. For signalling games the most commonly used refinement is the
intuitive criterion of Cho and Kreps (1990}, which in most cases selects the Riley separating
equilibrium.’ Although, as argued by Mailath, Okuno-Fujiwara and Postlewaite (1993) the
intuitive criterion refinement and the equilibrium it selects can be implausible, since in
some cases the pooling equilibrium is a more natural equilibrium. They propose a belief-
based refinement —undefeated equilibria— that addresses some of the problems. In our view,
the Mailath, Okuno-Fujiwara and Postlewaite (1993) refinement leads to a more sensible
equilibrium concept for our model. Although, we do not develop the undefeated equilibrium
concept we claim that it provides a formal framework Justifying the equilibrium selection
based on efficiency we use next. We describe in the following paragraphs the separating
and pooling equilibrium, and when each one is the most plausible equilibrium solution. The
pooling equilibrium is the equilibrium selected when the probability that the manager is of
a good type is above a threshold level and the separating equilibrium is selected otherwise.

For a given discounted price P, (P < E [#]), the good manager is not. willing to completely

12



diversify and will want to keep some shares. The fraction of shares the good manager is
willing to supply at price P is determined by the solution of the following problem:

max El-exp(=(A- P+ (1~ A)7) 1)

The solution is represented as the supply curve in Figure 2. Note that we can also solve for
the supply function of the bad manager in a similar form. The bad manager has a lower
valuation for shares and, for the same price, is willing to supply more shares. We note, also,
that the single-crossing property holds: the indifference curves of the bad manager intersect
the indifference curves of the good manager with a steeper slope (Figure 2).

Insert Figure 2 here

In a separating equilibrium, the good type manager sells shares at a price equal to
P = E[j] (which is the expected value of shares if the manager Is known to be good) and
the bad type manager sells shares at a price P = (1 —b) E[j] (which is the expected value of
shares if the manager is known to be bad). The additional restriction that must be satisfied
by a separating equilibrium is the incentive compatibility condition: the bad type prefers
to sell all shares at P rather than to sell a few shares at P. In order for this restriction to
be satisfied, the maximum fraction of shares that investors can buy at P is fewer than or
equal to the intersection of the indifference curve of the bad type with the horizontal line at
P = P (represented by Ag in Figure 2). Observe that a separating equilibrium with sale of
some shares always exists (provided that b < 1) and is independent of the value of L. We
remark that the higher the size of the moral hazard (b), the bigger the inefficiency in the
separating equilibrium outcome.

It is usual to restrict investors’ beliefs such that investors should infer that the manager
is a good type if she sells less than Ag, since the bad manager would never play this strategy
because he can get more by selling all shares at the discounted price £. With this assumption
in place, the only separating equilibrium must be the one that gives the good manager exactly
the utility of selling Ag shares at P and the bad manager the utility of selling all shares at
P. This efficient separating equilibrium is also called the Riley equilibrium.

13



In a pooling equilibrium both managers choose to sell the same fraction of shares. The
cquilibrium price must then be P, = E[g] - [u+ {1-6)(1 — )] in order to satisfy the
competitive condition, since there is a probability 1 — i that the manager is bad and is
always going to extract a fraction b in private benefits in the last period. At a price P, the
good manager is willing to supply at most A, shares. Assuming that investors’ beliefs are
monotonic in the amount of shares retained by the manager, no point to the right of the
supply curve of the good manager is chosen in equilibrium: the good manager can sell fewer
shares for at least the same price, and she strictly prefers to do so. Note that if the efficient
separating equilibrium is attainable then in any pooling equilibrium the good manager must
get at least the utility level of selling 1 — b shares for E [7]. Let p* be given by P,. = Ps,
where the price Py corresponds to the intersection of the supply curve of the good manager
and her indifference curve through the separating equilibrium (see Figure 2).10 If ; < u*
then there is no pooling equilibrium, and the good manager in this case is always willing to
separate himself from the bad manager.

In case > p*, there can be many pooling equilibria. Any fraction of shares from A, to
the point A}, represented in Figure 2 can be sustained as a pooling equilibrium for a given
monotonic belief of investors. When there is a pooling equilibrium it is more efficient (strictly
preferred by both the good manager and the bad manager) than the separating equilibrium.
We can summarize the results in the following proposition.

Proposition 1 The most efficient equilibrium in the static game can either be the separating
equilibrium where the good manager sells Ag (b) shares at E[3] and the bad manager sells
100% of shares at (1 — b)E[3] or, when g = p*(b), the pooling equilibrium where both
managers sell A, at a price P,, where Ag (b), u*, A, and P, are given as above.

For the static case, the decision of the firm to go public when there are fixed costs
C < W — w (potential gain from going public higher than the fixed costs) depends on the
extent of the moral hazard problem (b) and asymmetry of information (1) . The decision to
go public is characterized by the following result.

Corollary 1 The firm can go public in o static game depending on the degree of moral

hazard (b) and asymmetric information, (£). One of three situations can occur depending on
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the fized costs of going public (C') :

(i) The firm does not go public if b>b and u < wui(b);

(it) Only the firm with the bad ranagement goes public if b € (Q, EJ and p < pu(b);

(iii) The firm can go public regardless of the management if either b < b or b > b and
p=p(b).

The values of b, b and j are given by wg (E) —w = C and wf—; {b)—w = C and wg (H_, b) —-y =
C, where wi and wf are the values that the type 6 manager get, respectively, in the efficient

separating and pooling equilibria.

The firm with a manager of type § will go public if there can be an equilibrium such
that w§ — C >w. In proposition 1 we have seen that the most that a rnanager of type @
can get is either wj or wf which depends on the parameters b and p. The three cases above
correspond to the conditions under the parameters that satisfy wg — C' >w. For example,
it can be the case that when the moral hazard and adverse selection are significant enough
the firm might not be able to go public (case (1) above).

We will see that even if the firm cannot go public in the static game it is still possible
that it can go public when there are multiple trading periods. The addition of many trad-
ing periods can reduce the inefficiencies caused by the moral hazard and adverse selection
problems and increase the gains from going public,

IV The Multi-Period Game

The first major difference from the equilibrium in the static game and the multiperiod
game is that the extension of the standard separating equilibrium of the static game in
general even fails to exist in the multiperiod game when the managers cannot make long-
term commitments not to trade shares in the future.

A very natural and weak restriction to impose on the PBE is that once investors are
convinced that the manager is of a good type or bad type for sure than the equilibrium price
of shares is fixed respectively at P, = E, [ZL: 374 =T .7, or Pr=(1-6)3T ,7, where
Ey (%] =7.. So, in particular, when the posterior beliefs are either He—y = 0 or 1, then the
equilibrium pricing function is independent of the number of shares offered.

15



Assumption 1: The share price must be P, = YT .7, or P, = (1-63T.,7. if
investors believe that the manager is, respectively, good or bad with probability 1.

To simplify the notation, we define the function w, (.) as follows

we (a) = —log F lexp (—af)] (2}

which represents the certainty equivalent utility of a fraction o of the t—period cash flow Ue.

When assumption 1 holds and managers cannot commit to a future trading strategy, the
precise conditions under which revelation of types can occur in the multiple-trading-period
game are expressed by the next proposition.

Proposition 2 (i) There exists separating equilibrium for the multiperiod game if and only
if the level of moral hazard b satisfies

T —w (1)

b < —
Z?:Q yt

(3)

(i) More generally, the good manager can signal her type at stage 1 of any period t of the

game, when she previously owns cy_; shares, if and only there exists a solution o
07T, — max {wy (), we (o] +b (1 - 7)) — bPocs } = ar_1bP, — w, (b) (4)

with af € [0,1). The good manager can reveal her type by withholding more than w; shares.
(i11) There is revelation of the manager’s type at period t when there is no stealing at stage
2 if and only if share ownership is less than o;", the unique solution of

a"bPr = wy (o] + b (1 — a*) — w, (af") (5)
In particular, of* < %:"

Condition 3 for the existence of a separating equilibrium states that the moral hazard
problem must be lower than the gain from selling the first period cash flow for its expected
value over the future expected value of cash flows. When there are many trading periods

and/or the cash flow at period 1 is relatively small with respect to future cash Aows there will
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be no separating equilibrium except for insignificant levels of moral hazard. The intuition
for the result is that the payoff for the bad manager following separation is very high if he
imitates the separation strategy, since after revelation, the manager is able to sell all the
remaining shares without discount and then extract private benefits after selling. If the
fraction of private benefits the bad manager can extract is large then even if investors buy
no shares, it is not possible to separate the bad manager from the good manager. The bad
manager would prefer not to sell any shares and wait for the next period where he could sell
all shares without discount.

We note that in any equilibria there can never be separation in the first stage after the
initial period. Suppose that there is an equilibrium where there is separation at the first
stage of period ¢ (¢ > 1). The bad manager in equilibria should anticipate the separation
in the first stage of ¢, and therefore to maximize his utility, should extract private benefits
in the second stage of period ¢ — 1, in which case separation occurs in period ¢ - 1, which
contradicts the fact that separation can occur at period ¢.

The expression for revelation at the second stage (private-benefit decision node) states
that separation will occur only when the manager owns few enough shares so that the gain
from diverting today equates the maximum additional overpricing (hP,) of the remaining

shares owned by the manager.

A Refining the equilibria concept

Since the standard separating equilibrium fails to exist in the multiperiod game one has to
look for alternative equilibrium with pooling. To restrict out-of-equilibrium beliefs we will
impose a Markov or stationarity assumption, and a monotonicity assumption, in addition to
the conditions of the PBE and assumption 1. These two technical assumptions have been
used in the bargaining literature to address the problem of multiplicity of equilibria.l!

A perfect Bayesian equilibrium allows strategies and beliefs to be functions of the entire
history h'. We will use the Markov perfect concept, or stationarity assumption, to restrict
strategies and beliefs to be only functions of payoff relevant variables, or state variables, for
the players.'? Qur main state variables will be the previous manager ownership of shares

and previous investors’ belief about manager type (probability of being a good manager).
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Hence both manager’s and investors’ actions and beliefs are the same for any histories A
and 7' that have the same relevant state variable. We note that the state variables at each
of the two stages of the game are not the same. We now introduce a formal definition of the
stationarity property.
Assumption 2 (Stationarity): 4 strategy profile o and investors’ belief are stationary.
Stationarity holds if and only if for any history h' with equity ownership and posterior beliefs
a1 and p,_y (i) the manager strategy ot the first stage of period t, o, (hY), only depends on
&1 and p,_y and not on the previous history; (1) the investor’s pricing strategy, P, (Rf ),
and updating rule at the first stage of any period t, p, (h*, o), depends only on oy, o;_y and
B 1, P (hh o) (i) the investors’ updating rule at the second stage, given that B, = 0, is
te (hf, o) and depends only on a, 0;-

Therefore, for stationary strategies, we can summarize the strategies and the updating
rule in the condensed form:

atg (atkls nu’t—-l) B (ata -1, :"‘Ltﬁl) Pt (ataat—h#x_1) y Beaw, 1), e (s, py)
(stationary strategies and beliefs)
It will be useful to define |7 (at_l, ,u,ﬁ_l) as the expected utility of manager of type € in
the continuation game for a given equilibrium strategy . Throughout the paper we also use
¥ and P, (V, and P.) to represent the utility of a manager of type 8 and price of shares
when investor believe p, = 0 (p, = 1). The other technical assumption that is convenient to
use is the monotonicity assumption.

Assumption 3 (Monotonicity): The stationary posterior belief p, (at,at_l,,ut_l) 18
monotonic in the state variables: it is non-decreasing in c, u, _, and NON-INCcreasing in a;_,.

Before we move on to analyze the general properties of the multiperiod game it is useful
to solve for a PBE in a 2-period game. The role played by the refinement assumptions on
the PBE are highlighted and the main differences from the static game and the dynamic
game are pointed out in the example.
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B A 2-Period Example

We believe that the main idea of the paper can be grasped by comparing the equilibrium
of the static game with the equilibrium in a 2-trading-period game. We will see how the
existence of many trading periods allows for managers playing strategiéally to build a repu-
tation for consuming low levels of private benefits and its effect on the price of shares and
on managers’ equity ownership.

Consider for simplicity the following 2-period game: the bad manager i1s of a type b =1
and the good is of a type b = 0; there is a probability ¢, that the manager is of a good type;
cash flow at period t is §, with 7, = E [%:] and denote as before the certainty equivalent
value of a fraction o of the cash flow at period ¢ by w; (@) as in equation 2. For comparison
purposes, the static game corresponding to the 2-period game is the one with cash flow
y=iun+ .

B.1 A Perfect Bayesian Equilibrium of the Game

We are going to construct a monotonic and stationary PBE by backwards induction. We

will start by analyzing the last period of the game.,

In the last period of the game... Suppose that the history at the second period is hZ,
n which the manager owns a fraction o, of the shares, and that investors have a posterior
# (obtained after investors update the prior p; in the first period).

The equilibrium in the continuation game is similar to the static game with strategies
and beliefs specified as follows: at a price P, the good manager sells Ay (o, ;) solution
Ofajg[%,}él] El—exp(—(Ay- Py + (1 — Ag) 72))] which can be Ay = 0 if P, is small; the bad
manager imitates the good manager and divert in the last period; investors’ strategy is to
sell shares for 7,, buy at a price P, = 4172, up to Ag (au, 1) shares and pay zero for shares
if the manager tries to sell more than A, (cer, ).

Investors’ strategy is to buy or sell shares for their expected worth, P, = E[&,]. If the
manager offers to buy shares investors would only sell for 7,, since only an honest manager
would be willing to buy shares in the last period, and if the manager is honest for sure, that is
how much the shares are worth. In other words, the buying decision of the manager in the last
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period reveals her honest type and share prices appreciate immediately once this information
is revealed. If the manager offers to sell a fraction A, of shares, and investors believe that
both the honest and dishonest manager would be selling A, shares with probability 1, then
investors buy for price P, = p,7,. If they believe that only the dishonest manager would be
selling A, shares, then the price of shares is zero.

In the first period of the game... We start by analyzing the decision problem of the
bad manager at the second stage of the first period when the cash flow is revealed and the
manager decides how much in earnings to pay to the shareholders and how much in private
benefits to extract.

Second Stage of the first period. Of course, the decision problem of the honest manager
is not to divert any of the realized cash flow (she is of a commitment type at this stage of
the game although she is active at the first stage of every period).

The decision of the bad manager depends on the strategies for the continuation game
specified in the previous paragraph and how investors update their beliefs after observing no
stealing at period 1. The bad manager knows that the most he can gain from not stealing
is wy (1) + Ag (0q,1) - F, + w; (1) and that he can get wy (1) + wy (1) from stealing. So if
As (a1, 1)Fy = wy (1) —un (c1) or the most that he can get is less than the value forgone from
not diverting then he is going to divert for sure. Investors update the posterior probability
of being a good type, consistent with the strategy above for the bad manager, and so =1
when there is no stealing and the inequality above is satisfied.

On the other hand, the manager knows that if he does not divert, the posterior probability
of investors will be at least equal to the prior probability u,. If the minimum he can get is
greater than the value from stealing or if A, {ay, to) Ta = wy (1) — wy (@) then he should
not divert. Investors will not be fooled by increasing the probability that the manager is
of a good type after observing no diversion gtven that the manager owns a; shares and the
prior is pg and 5o ) (o1, 1g) = .

What happens for intermediate values @, when A, (ca, po) - Jo < wy (1) — uy (o) <
Ay (g, 1) -7, 7 Tf the strategy of the manager is not to divert for sure, then investors should
not change their beliefs after observing no diversion but then the manager can do better by

20



diverting today. Assume, on the contrary, that his strategy is to divert with probability 1.
Then a Bayesian investor, after observing no diversion, will conclude that the manager is
honest for sure and update the beliefs to #1 = 1. If investors behave that way, however, the
manager should not divert. We conclude that for any value of @ In the interval above, there
is no equilibrium in pure strategies. We can show that the only equilibrium strategy for the
dishonest manager is not to divert with probability 3, = 3, (o, 1ty) and investors update

their beliefs according to u, = py (1, ) , given by the following expressions

AQ (O!]_, nu’l)l ' ?72 = (1) —un (Q!l) (6)
b=t

whenever Ay (o, prg) - U < wy (1) — wy (o) < Ay (o, 1) - 7y

First stage of the first period. How much will investors pay for a fraction a; of shares?
Let’s assume for a moment that both types of managers choose ¢ with probability 1
and that investors believe that the manager is good with probability p, (1, g) = ptp. In-
vestors should then offer P, () = Ele; | ay] + Ele, | ] for shares. It is simple to ver-
ify that given the strategies for the continuation game specified above then Ele; | )] =
(o + (1 = o) - By (a1, ) T, = myl where 3, and p, are, respectively, the proba-
bility that the bad manager is not going to divert cash flow and the posterior probability,
both determined by equation 6. Because at the last stage the bad type steals for sure then
Eley | o] = p1pF,. So the price function is

Pran) = (g + (1 — 1) - 5y (o1, 10)) 71 + 1157 (7)

As in the analysis of the static game, investors should be concerned with how marny
shares the good manager is willing to sell for the discounted price P, (-) . For example, with
monotonic beliefs a good manager will not supply all shares for a discounted price, if she was
able to sell less shares for at least the same price, which by the monotonicity assumption is
always possible. Considering V,€ (o, #1) as the expected utility of the good manager in the
continuation game, the maximum fraction of shares that the good manager will be willing

to offer solves the maximization problem:
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max K [exp (—((1 =) P (on) + ) - VE (o, g (al,ﬂo))] (8)

a1 €[0,1]
and let af be the solution of the problem.

We are now ready to complete the specification of our PBE strategies and beliefs for
investors and managers: investors buy shares for price P, (o) = mgl + oY, and have
a posterior belief of p, {1, ug) = y if &y > of, and otherwise for P (e1) = 0 and with
posterior equal to py (a1, 1) = 0 if &y < a?; the optimum response for both type of manager
when faced with the pricing function P, (-) is to sell out 1 — aj. The strategies above form a
PBE, since it is easy to show that, by an extension of the single-crossing property, the bad
manager will be willing to sell at least the same amount of shares as the optimum for the
good manager.

B.2 Characteristics of the equilibrium

The first interesting difference from the equilibrium in the 2-period game and the static
game is that the share price can be higher in the former game. The price in static game is
F, = uy (7, +7,) since the bad manager always divert all the cash flow, and the increase in
share price in the 2-period game is AP, = (1 — to) 8,7;. This increase occurs because there
is a chance that the bad manager is not going to divert in the first period so as to mimic
the behavior of the good manager, motivated by the opportunity to sell more shares in the
next period. This increase in price is caused by what we call the reputation effect.

Also, observe that the good manager in her choice of divestiture in the first period, trades
off risk diversification and a higher share price at the second period against a higher share
price at the first period. Divesting more at the first period leads to more risk sharing and
a higher price in the future. The price faced in the second period by the good manager
(or price conditioned on no stealing) is Py = 1,7, and p, is increasing in the amount of
shares sold at the first period {A;). On the other hand, Py = (uy + (1 — o) - 87, + LoTa
is decreasing in A; since the probability of no stealing 3, is decreasing in A;.

The welfare of the good manager in the 2-period game is unambiguously higher than
in the static game: not only can the manager sell the same amount of shares as before for

a higher price, but also she has the additional opportunity to sell more shares in the next
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period for a price that depends on how investors update their beliefs after observing no
extraction of private benefits. In fact the manager might sell more (or less) shares than in
the static game when the benefits of risk sharing and a higher share price in the future are
greater (lower) than the benefits of a higher share price today. This trade off is going to be
key to explain the comparative statics of the gains from going public and the dynamics of
share ownership and price with respect to changes in the number of trading periods and the
moral hazard and asymmetric information parameters.

The main result of the paper is that the inefficiencies caused by the moral hazard and
adverse selection problems are reduced in the multi-period game because of the reputation
effect. When there are additional trading periods after the company goes public and cash
flow of the firm is realized across many periods, managers are able to develop a reputation
for not extracting private benefits by the possibility of additional share sales. Managers can
implicitly commit to investors that agency costs will be reduced.

C Properties of the multiperiod game equilibrium

The general idea used in the construction of the 2-period PBE also works for the multiperiod
game. We first develop some general properties that must hold for any PBE and then
establish the existence of PBE. Note that there exists a PBE even when there is no separating
equilibrium for the multiperiod game.

Lemma 2 Necessary conditions for strategy profile o and system of beliefs (pey11,) to be a
stationary PBE are:
(i) the posterior probability ey given that there is no stealing at stage 2 of period t, ts related

to the t + 1 continuation game by

1 ’EfG,g (G{t,l) <0
pe (e, o) = pr if Geloy, 1) =0 (9)
P i Gilas, py) > 0

where Gy is the additional gain from no divertion relative to diverting at period ¢ :

G (o, 1) = Vtil (ae, ) B [exp(»«—at@;})} ~ Efexp (- {on + (1 - c) b) )] ‘KEH ()
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(ii) the probability of not extracting private benefits at period t, 3,, is related to the updating

rule ot the second stage by Bayes rule: 3, = f‘alﬁtﬁf-;

(i1i) the equilibrium pricing function is related to investors beliefs p, by:
Pe(on 0o, o) = (83 + (1= 8)3,] + (8P + (1 - 6) P,. |

where 6¢ = f:’ or be = p, + (1 = p,) 5y, Yy, =0-6%, and P, = Z?:.t-uﬂs and Fiyy is the

equilibrium price in the continuation game if there is no stealing at t.

Iterns (i) and (ii) state that given the strategy profile for the continuation game starting
at period ¢ + 1 then the strategies at stage 2 of period # are determined. The decision
with respect to private benefits and how investors should update their beliefs p, and 3, are
determined by expression 9 and Bayes rule. Key in the determination of 4, is the function
G, which depends on V.2, (&) and ViZ1 (ar, 1) , respectively, the expected utility of the bad
manager in the continuation game if the bad manager steals or not at period t. G, expresses
the value added to the utility of a bad manager from not diverting the cash flow at period
t. So a positive (negative) G; means that the bad manager utility from cooperating, which
depends on the strategies for the continuation game, is higher (lower) than his utility from
diverting and revealing himself.

Also, determined in a stationary PBE is the price response of investors for a given belief
and strategies for the continuation game. The discount factor 8, represents the probability
of no stealing at period ¢. When the probability of the divertion is 3, = 1 then investors are
sure to receive the discounted cash flow ¥, without any discount, and 8§, = 1. In the other
extreme case where 3, = 0 investors discount the cash fow by the probability they believe
the manager is of a good type, and 6, = pr- The price function in item (iii) states that with
probability ¢; there is no stealing in period ¢ and investors get 7, and the Arm value is P
next period. With probability 1 — &, there is stealing and investors get y.at period ¢ and the
firm value is P, ; next period.

There still remains room for a multiplicity of stationary PBE since the out-of equilib-
rium beliefs of investors p¢ remains unrestricted. Once these beliefs are specified, though,
the equilibrium strategies are determined. In the multi-period game there might not exist
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any equilibria, differently from the static game where there is always at least a separating
equilibria. One needs to show first that there, in fact, always exists an equilibrium satisfying

the refinement assumptions imposed.

Proposition 3 There exists a PBE satisfying assumptions 1-3 for any multiperiod game,
which can be obtained constructively by backwards induction.

The idea of the proof is similar to the procedure used to construct the equilibria in the 2-
period example above. Starting from the last period of the game with any given pair of state
variables (aT_l, ,uT_l) we specify the efficient PBE equilibrium for the static continuation
game as in proposition 1. Working by backwards induction and using the result of Lemma 2
the strategies of the bad manager and investors’ updating rule at the second stage of period
T — 1 is uniquely determined. In order to complete the equilibrium, a set of belief Pr_y
and price Pr_, together with strategies for the managers that are consistent with PBE and
satisfles the incentive compatibility and participation constraints need to be obtained. By
Lemma 2 once the beliefs and strategies for the continuation game are specified the unique
price function Pr_, that is consistent with PBE is determined. Using the flexibility to select
the belief p;._) an equilibrium can be obtained that can be either pooling or separating. We
note that, at both stages one and two, there might not be equilibrium in pure strategies and
that the flexibility in the choice of the beliefs gives rise to a multiplicity of equilibria. The
equilibrium that was selected in the construction of the equilibrium in Proposition 3 is the
one that maximizes the utility of the good manager at every period subject to the strategies

played in the continuation game.

D Comparative Statics

We use the interactive procedure developed in the proof of proposition 3 to obtain PBE
solutions satisfying the refinement assumptions for a range of parameter values. Since a
closed-form analytical solution for the equilibrium is not available for the game with many
periods, we developed a computer program to obtain numerical solutions.!® The relevant
parameters for comparative statics purposes are the number of trading periods of the game

(T), the asymmetric information parameter () and the moral hazard parameter {b)
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The game used for comparative statics is defined as T (T, Hoy D, (g}})le). The t-period
cash flows g, are such that 7 | 4, = ¢, with the #,s independent and identically distributed.
We can compare the utilities in equilibrium for different 7— period games since all have the
same total cash flow 3. For example, the first best outcome and the outcome with no market
for shares are the same for any 7.

We used in our numerical results a coefficient of risk aversion g — 1 and a distribution
['(1,1) for the distributions of cash flow y - with this specification the stochastic process
(yt)t ; is such that g,'s are independent and have a gamma distribution I (1 1) 11 Note
that the value of the firm in the first best outcome is 7 = $1 and the value in the case with
no market for shares where the firm does not go public is w= $0.69.

Since the gain from going public and equilibrium outcome are directly dependent on both
the coefficient of risk aversion and the degree of riskiness of the cash flow, it is appropriate
to normalize the measures of value gain by the potential gain from going public. Therefore,
value added of going public in an equilibrium ¢ is measured as ;}”

The numerical results are represented graphically in Flgures 3 and 4. Each panel in
Figure 3 represents the utilities of the good manager for different number of trading periods
(ranging from 2 to 20 trading periods) and for the same level of moral hazard and asym-
metric information (utilities are represented by the percentage gain from going public with
respect the potential gain). The dashed line in Figure 3 represents the utilities in the static
game. The dynamics of the equilibrium for the multiperiod game is represented in Figure
4. The horizontal axis in the Figure is calendar time starting from the IPO until the firm is
liquidated. We used a game with 20-trading periods to illustrate the results, but games with
different number of trading periods have similar paths. Each panel in Figure 4 represents
both the share ownership and the expected price that investors receive given that there is
no stealing until the previous period. This is the same price that a good manager gets in a
pooling equilibrium. The moral hazard and asymmetric information parameter values were
chosen ranging from low, medium and high values, respectively, b = 2,5, 1 and py = 30%,
50%, 80%.

A list of our numerical results with an intuitive explanation and their empirical implica-
tions are discussed in Section V.
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E Moral Hazard and Adverse Selection Unavoidable Inefficiencies

Differently from other reputation models in the literature, though, the inefficiency is not
completely eliminated as the number of trading periods increase. In many dynamic game
theory models in the literature with moral hazard and asymmetric information there is
convergence towards efficiency when the number of trading periods increases to infinity (this
result is known as the Coase conjecture).’® The moral hazard and asymmetric information
problems impose an efficiency loss in our model that does not approach zero even when the
number of trading periods is increased and the cash flow is spread across many periods. So
it is not surprising that in our numerical results the addition of trading periods does not

lead to an increase in the gain from going public beyond a certain threshold level.

Proposition 4 No eguilibrium o of any T —period version of the game with given parameters
b, u and § converges to the first best outcome. The upper bound on the level of efficiency,
sup {pwg + (1 — w) wi}, is strictly lower than the first best outcome .

In the first best outcome, the manager must be able to completely diversify the risk of
the firm selling all shares to investors for the present value of expected cash flow without
discount. In order for investors to break even when buying without discount, it must be the
case that a bad manager has incentives not to extract private benefits, otherwise investors
would face a loss. As we noted before, the only incentive that a bad manager has for not
extracting private benefits is the threat of not selling additional shares for a high price.
Thus, there cannot be a market equilibrium where managers diversify completely the risk
with investors, since any such equilibrium violates the incentive compatibility condition for

the bad manager.

V  The Reputation Effect;: Corporate Finance Implica-
tions

A Empirical Implications

We derive the empirical implications of the comparative statics results. The hypotheses de-
veloped are based on the numerical results obtained in Section IV.D for the multiperiod game
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r (T, Iig, b, (37;)31:1) . We are interested in seeing how the equilibrium outcome can change with
the lengthening of the number of trading periods, T, for different values of the moral hazard
parameter, b, and the asymmetric information parameter, to- The endogenous equilibrium
variables that are of special interest, are the manager’s utility from going public and the
path of stock price and share ownership from the IPO until the last trading period. Our
goal is to analyze how these equilibrium variables are affected by changes in the parameters
of the game. The main empirical implications that come out of the model, are summarized
n the following hypotheses:

H1. The firm is more likely to go public and the value of the firm is higher, the lower is the
moral hazard problem and the higher is the prior probability that the manager is good.

H2. The firm is more likely to go public in the multiperiod game than in the one-period

game.

H3. The reputation effect is more intense when the moral hazard problem is more severe

and there is more asymmetry of information.

H4. At the IPO, a block of shares is divested, and following the IPQ, shares are gradually
divested.

H5. Shares are divested faster and the revelation period occurs sooner, the lower is the moral

hazard problem and the higher is the prior probability that the manager is good.

HI is the most straightforward result, and we can prove that it holds in general. For

w —w
T-w

goes from 287 to 75% as the moral hazard parameter goes from b = 1 to 0.2 for 1= 0.5. Also,

example, the gain from going public ( ) represented in the panels of Figure 3 for T = 20,

the gain from going public goes from 35% to 75% as the asymmetric information parameter
goes from p = 0.3 to 0.8 for 5= 0.5.

Insert Figure 3 here
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H2 is illustrated by Panel 3.F where the dashed line is at the zero level, indicating that
in the static game, the good manager does not gain anything from going public, while in the
20-trading period game, the good manager can gain almost 30% of the total potential gain
from going public. The introduction of additional trading periods enables the bad manager
to develop a reputation of cooperation with minority shareholders, that leads to an increase
in the likelihood of going public. It is interesting to note that the addition of a few trading
periods is enough to achieve a significant gain in welfare, and that the introduction of more
trading periods does not contribute much after a few periods. Also, the increase in trading
periods does not necessarily lead to a monotonic increase in the good manager’s utility.!?

Note also that it can be the case that the addition of multiple periods can be harmful
when both b and g are small (Panels 3.A and 3.B). This can happen because the static
game has a separating equilibrium which is relatively efficient when b is small although in
the multiple period game, the separating equilibrium might not exist as we have seen in
Proposition 2. and for small values of o the gain from the reputation effect might not be
strong enough to compensate for the loss of the separating equilibrium. Although we cannot
claim that there is no PBE equilibrium in, for example, the 2-period game that dominates
the one-period game equilibrium, we conjecture that this can be the case when both b and
Lo are small.

To understand the intuition behind H3, note that from lemma 2, the gain in share
price in the multi-period game with respect to the price in the static game is, AP =
%Z}ll (ﬁf- — ,uo) , where g, is the equilibrium path for the posterior probabilities. For a
given pg, a higher gain in share price can be induced by reputation when b is big at the
expense of the same amount forgone in terms of risk sharing. This implies that the gap
in welfare from the static and multiple pertod games can be larger for bigger . The same
reasoning applies to the case where b is fixed and tg varies (see changes across vertical panels
in Figure 3). For p, close to zero, a gain in price can only be achieved at the expense of
essentially no diversification of risk except at the very end of the game, so only a small
increase in utility can be achieved for a given number of trading periods. At the other
extreme, for uy close to one, AP] is close to zero and essentially no additional gain can be
obtained from reputation. The gain from reputation is more significant, though, when there
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is more asymmetry of information (s close to 3).

Conditioned on there being no diversion of cash flows, there is no uncertainty with respect
to manager share ownership and price, and both follow the path depicted in Figure 4 for
the equilibrium strategies we consider. If the manager is of a bad type, though, there is
some probability that he is going to reveal himself by extracting private benefits in the early
periods after the TPO. Investors then learn that the manager is of a bad type, and the market
value of the firm moves to P, = (1 — b) 7_, 7., or to (1 —b) in Figure 4. Therefore, the
equilibrium path of share divestiture and price is not deterministic. Note that the path
of share ownership and price of H{ is not always, respectively, monotonic decreasing and
increasing. The price of shares can be driven downwards because it can be optimum for
the good manager to sell out more shares to diversify risk with investors at the cost of a
reduction in the force of the reputation effect. Also, it can well be the case that in the
equilibrium outcome the good manager wants to buy shares to convince investors that he is
of the good type.

Insert Figure 4 here

H5 can be compared with the static game in which shares retained by the manager
signal his type, and the size of the block divested is also negatively correlated with the moral
hazard problem. For a given t4g, less gain in share price can be induced by reputation when
b is small, so it is better to trade off some of the reputation gain for more diversification of
risk through a faster divestiture of shares. This also leads to a quicker revelation of type,
because after a minimum threshold level of shares is reached (given by proposition 2), there
is revelation (horizontal panels in Figure 4). The reputation effect and risk diversification
trade-off also explains why shares are divested faster and revelation occurs sooner for a fixed
b as pg increases (vertical panels in Figure 4). As pg increases, the share price gain from
stimulating reputation by future sales of shares decreases, and it pays off to diversify more
of the risk immediately at the IPO, leading to a bigger block being divested initially.

The hypothesis above can be tested using cross-section regression analysis. Ideally, one

would like to test these theories using data where the levels of moral hazard and private
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benefits are significant, and where there is a large shareholder in control. Also, a successful
testing of the model will depend crucially on finding good proxies for the levels of moral
hazard and asymmetric information. Due to the novelty of the model presented and the fact
that the empirical relevance of the results are most applicable for countries other than the
U.S., it is not surprising that we could not find related tests of the model in the literature.

However, we believe that the results Singh (1995) are consistent with an extended version
of our model. The main point in Singh (1995) is that developing countries rely heavily on
external financing and particularly on external equity financing. Singh (1995) concluded
that there are important differences with respect to the financing patterns of developing
countries and the industrial countries studied by Mayer (1990). We believe that a slightly
modified model in which the motivation for going public is not exclusively risk sharing but
also raising equity to undertake growth opportunities, vields results consistent with Mayer
(1990) and Singh (1995). A firm with higher growth opportunities is expected to be able
to raise equity at a lower cost than a firm with lower growth opportunities, because it can
build more reputation for reducing the moral hazard and asymmetric information costs of
a primary security issue. This reinterpretation and extension of the model is likely to be
particularly important in understanding the workings of emerging stock markets, where we
believe that the moral hazard and asymmetric information problems are particularly intense.
The significant growth opportunities encountered in most of the emerging markets (including
transitional economies}, are expected to reduce the costs of going public.

Another interesting extension is to consider that stock markets in developing countries
have weak legal protection in the short run but in the longer run are expected to converge
towards offering more protection to minority shareholders—this could easily be modeled con-
sidering a time varying level of private benefits b. Stock markets, although imperfect in the
short run, can still work as an important mechanism in financing investments and diversifying
risk due to reputation effects.

This effect can be important for the integration of West European countries and East
European countries that are moving away from communism, both in the process of reassessing
which structure of financial institutions to adopt. One important choice they face is with

respect to the emphasis to place on stock markets (including equity and bond markets) as
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opposed to banks for providing finance. Allen (1992) argues that, for the advanced economies
of Western Europe, a model favoring the importance of stock markets is recommended, while
Eastern Europe should concentrate on developing bank-based financial systems.!” The effect
mentioned in the previous paragraph, leads us to opposite conclusions from the ones obtained
by Allen (1992). The significantly higher growth opportunities in East European than in
West European countries, implies that stock markets could work more efficiently in reducing
agency costs and informational problems in Eastern Europe than in Western Furope.

B Dual-Class Shares vs One-Share One-Vote

The reputation effect also has policy implications for the debate about the use of the dual-
class shares voting structure. We show that there is a potential benefit from having a
dual-class structure, that has not yet been addressed in the literature. The main idea is that
when managers can issue restricted voting shares, they are able to develop more reputation
for not expropriating minority shareholders, which can increase the value of the firm. As
we have seen in the previous sections, the mechanism that allows for the reputation effect
to work, is the prospect of selling additional shares in the future for a high price; therefore,
when managers are allowed to issue shares with restricted voting rights, the effect can work
better since there are more shares for the managers to sell while still keeping majority control
of the firm.

We use the assumption that managers of public firms want to retain majority control
of the firm when the capital markets allow then to extract significant private benefits of
control. There is some empirical evidence supporting this assumption.’® To this empirical
evidence, one can add the widespread occurrence of family-controlled business among public
companies in m'a.ny of the emerging markets of the world and less developed European stock
markets (e.g., Portugal, Spain and Italy).

The regulation of the voting-structure directly affects the minimum percentage of equity
needed to maintain majority control, say @, or equivalently, the maximum amount of shares
managers are willing to divest, 1—q. For example, if one-share one-vote were the prevailing
regulatory policy , then one would expect that the manager would divest up to 50% of equity
and retain majority control with the other 50% (q == 50%). If issuing up to 50% of non-voting
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equity were allowed, then managers could divest up to 75% of equity while still retaining
control, with the remaining 25% of equity corresponding to 50% of votes (o = 25%). In fact,
many of the world’s stock markets commonly allow the issuance of up to 50% of non-voting
shares.1?

Using the framework developed in the previous sections, we can also obtain an equilibrium
stmilar to the one in proposition 3 where managers are restricted to holding a minimum of
< shares.

Corollary 2 If managers are restricted to holding o shares, then there exists a« PBE satis-

fying assumptions 1-3.

The reputation effect of dual-class shares can be quantified using the same numerical
procedure to compute the equilibrium, that was developed in the previous section. For
example, the gain from going public for the good manager is 60%, 52% and 41%, respectively,
for the cases where o= 0, 25% and 50%, in the 20-trading period game considered in the
previous section, with parameter b = 1 and j, = 80%. The gains are respectively, 42%, 42%
and 37% for the static game with the same parameters. The reputation effect then accounts
in each of the three cases for, respectively, 18%. 10% and 4% of the increase in the gains
from going public in the multiple trading period game. Clearly, the improvement in efficiency
that the reputation effect can bring about, diminishes as one moves from a dual-class share

voting structure to a one-share one-vote structure.

VI Concluding Remarks

In this article, we develop a model of a firm that is going public in the presence of moral
hazard, asymmetric information and multiple trading periods. The agency problem empha-
sized in the paper is not the standard agency problem between managers and shareholders,
but the conflicts between a large shareholder that can extract private benefits of control, and
minority investors in the firm. The large shareholder exerts control over the management, so
for simplicity, we refer to this large shareholder as the manager of the firm. The motivation
for the owner-manager to take the firm public, is to share the idiosyncratic risk of the firm
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with minority investors. However, all the participants in the market recognize that there is
room for the manager to act opportunistically, expropriating minority investors. Managers
face the problems of whether to take their firms public and how many shares to offer, and
investors face the problem of how much to pay for shares, given the information available to
them.

The equilibrium with multiple trading periods has important differences with respect to
the static case. In the multiperiod game, the manager can strategically choose extraction of
private benefits and can develop a reputation for expropriating low levels of private benefits.
Even if investors assign a low probability that a manager is of a good type, the manager
is still able to sell shares at a high price, because investors know that she has an incentive
to develop a reputation for consuming low levels of private benefits. If she starts to extract
high private benefits from the IPO, investors will discount the price of shares accordingly,
and her remaining shares will sell at a reduced price.

We show that the reputation effect can play a very significant role in the equilibrium
allocation, through a range of numerical examples with several plausible parameter values,
and derive some empirical implications for the model. Because of the reputation effect, the
costs of going public are significantly reduced, and the firm is more likely to go public selling
at a higher price. Also, at the IPO, a block of shares is divested, and following the IPQ,
shares are gradually divested. Shares are divested faster and the revelation period occurs
sooner, the lower is the moral hazard problem and the higher is the prior probability that
the manager is good.

We believe that this model has empirical relevance in understanding the workings of
stock markets in emerging economies, where despite the very weak legal institutions offering
protection to minority shareholders, there is a significant amount of external financing taking
place in the stock markets (Singh (1995)). Another implication of the results for emerging
stock markets is that there is an additional benefit from using the dual-class voting structure,
that has not yet been considered in the literature. Allowing controlling managers to issue
non-voting shares can increase the efficiency of stock markets, because the reputation effect

is stronger when managers can divest more without losing control.
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Appendix

Proofs of Theorems
Proof of Lemma 1

Let wg and wj be the total income stream received in equilibrium by the good and
bad managers. Since both are risk-averse then wg = u (Eu(@%)]) < E[@g] and wh =
ut (B [u(w})]) < E{@%] with strict inequality if the either @7 or @9 are risky. In any
market equilibrium the bad manager always extracts some private benefits, so that at least
one inequality is strict. The total payoff to investors conditioned on the type of manager is
wf | G or @7 | B satisfying @7 | G+ ug =gr+ ...+ and @9 | B4y =gr+... + 1.
Because investors in equilibria break even, and the probability of being of a good type is u
then pE [w] | Gl + (1 — p) E[@] | B] = 0. It then implies that pE W] + (1 — p) E[wg) =
@ = Er[jr+...+ 7] and that pwg + (1 — p)wh < W. We will see several example where
wg >, in Section V. W

Proof of Corollary 1

Let b, b and 4 be given as above. (1) If 6> 5 and y < ¢ (b} then the most that the good
Mmanager can gain in a pooling equilibrium is wf (i1, b) , which is less than the minimum she
needs in order to be willing to go public, we (E, b), so there cannot be any pooling equi-
librium. The bad manager cannot go public in a separating equilibrium, since his payoff is
w3 (b), which is less than the minimum payoff he would need to be willing to go public in a
separating equilibrium, w?, (5) (i) Ifbe (b, BJ and p < u(b) then for the same reasons as
above the good manager is not willing to go public in any pooling equilibrium. Also, since
b > b she is not willing to go public in a separating equilibrium since the most she can get
is wg (b), which is less than w? (b), the minimum payoff for which she would be willing to
go public in a separating equilibrium. (iii) For the last case, observe that if b < b then the
good manager is willing to go public regardless of 1, since she can get wg (b) > w (b) in
a separating equilibrium. If > § and p > 1 (b) then the good manager can go public in a
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pooling equilibrium because w (u, b) > wf (Ea b) .

- Proof of Proposition 2

We start first proving Part (ii). The condition for revelation is that it 1s more profitable
for the bad manager to reveal himself and sell shares for a discount b, than to adopt the
strategy of buying shares at the price without discounting at period ¢ and then selling all
remaining shares for the price without discounting at period t+ 1. In order to formally state
the incentive compatibility condition above let us introduce the following expressions. Let
P, = T, 7, be the market value of the company without discount and V2, (a) be the
bad manager utility with revelation at stage 1 of period ¢, where shares are sold at a fair
discounted price (1 — b)P,. :

—I'-{EBM (o) = E

e (= (a1 -+ 3 )] (10

s=t+1

Also, let me (@) be the bad manager utility from selling all his shares at the price without

—exp (* (aﬁm +b i gs)” (11)

If the bad manager can convince investors that he is of a good type with probability 1 at

discount;:

-5
Vz-g-l (a) =k

stage 1 when he buys (o — o,_;) shares then his utility in the continuation game is the maxi-
mum of expressions F [exp (—ouf) x VEH (at)J and £ [exp (—(ar+b6(1—a))3) x Ve, (at)J ,
which are, respectively, his utility if he decides to divert or not the cash flow at stage 2 of
period ¢.

The incentive compatibility condition for revelation of the manager type at stage 1 of
the game is that the utility of the bad manager if he reveals his type at period ¢, which is
VEB(a, 1), is bigger than or equal to what he can get by mimicking the revelation strategy:
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E

VP (a-1) > exp (— (1 — ) ?:) max{ B

exp (%) x Vﬂl (at)} ' }
exp (- (@ + b (1~ ) §) x V2, (a)]

(12)

The bad manager by mimicking the revelation strategy can obtain the right hand side of

expression 12. This is the maximum of the manager’s payoff after trading (e _; — o) shares

at period ¢ and not extracting cash flow at period ¢ and subsequently selling oy for Py,

or trading (a;_; — o) shares followed by divertion of the cash flow and sellout of a; for the

discounted price. Simplifying equation 12 vields

O!gyt — max {wt (Cig) , Wy (Ott -+ b (1 — Cit)) -— bﬁﬂ_l} 2 O:t_lbﬁt — Un (b) (13)

where w, (@) = —log E [exp (—aaq:)] is the certainty equivalent of a fraction a of the cash
flow at time ¢.
Since the left hand side is increasing in ¢; then there is a solution to equation 13 for
a; € [0,1] if and only if
Qg < Yp — Wy I(j}}_:))t'*‘ w (b)
and let the solution be represented by @’ {a-1) (for convenience let @’ (—1) = 1 when

there is no solution).

Proof of Part (i). From equation 13 we can conclude that initially, when the manager
owns g = 1 shares, there can be separation at the first stage of period 1 if and only

7 —w; (1) > 0Py — w, (b)

or equivalently,
7 —w (1)
i T,
Only when condition 14 is satisfied the manager can signal her type by withholding
ay € [0,1] shares at period 1.

b < (14)

Proof of Part (ili). We want to determine the maximum level of ownership @ that
determines revelation of the type when there is no stealing in stage 2 of period £. In order
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words @, is the maximum amount of shares such that no stealing convinces investors that

the manager is good for sure or y, = 1. The expression of @ is given by the solution of

El-ow (- (& + 0 (1-a0)) 0)] ¥ (37) = E [~ exo (- (=0))| 7, (a5)

which always exists. The manager must then be good for sure if o, < @’ and there is no
stealing at stage 2. Simplifying the above expression we get

TP, = w, (af+b(1 -@)) —w (Ef) (15)
which implies that _
w, < %i

since w; (Fif +b (1 — Ef)) — w, (af) <w (b) < by, |
Proof of Lemma 2

Proof of Part (i). Consider the continuation game starting with state variables (o, p,)
at the stage 2 of the {-period decision node. Suppose that G (at,1) < 0 : case in which even
if investors believed that the manager were good for sure the gain from no stealing would
be less than the gain from stealing. In this case the bad manager should steal for sure and
investors should believe that the manager 1s good with probability u, = 1 after observing no
stealing.

Suppose now that G, (o, pe) > 0 : case in which even if investors did not updated the
prior pu, = p, the gain from no stealing would be greater than the gain from stealing. The
bad manager should then not steal with probability 1 and investors should believe that the
manager is good with probability u, = p, after observing no stealing.

On the other hand, if G, (ct, p;) < 0 and Gy (e, 1) > 0 then both conditions above are
not met and there is no equilibrium in pure strategy. Therefore, if there exists an equilibrium
it must be a mixed strategy equilibrium in which the manager must not be diverting with

probability 3, and investors update their beliefs according to g7, given implicitly by the
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following expressions

Gt (ah ,U,:) = O (16)
_ Pt
B Pa+(1 _Pz)ﬁt

and the bad manager is just indifferent between stealing or not. Note that the Bayes rule

I_T"L which proves Part
14

e

condition above determines the expression for By as B, (cu, py) = f‘a
(ii).

Proof of Part (iii). For any equilibrium the competitive condition must hold:
F, (at, af_l,,uz_l) =F, [é} [ a, at_l,,ut*l} + E, [ﬁ’tﬂ TP ,u,t_lJ where e, is the reported
earnings, e; = y, — B;. We have

E {et | oy, oct_l,,ut_l] = Pr (9 =0c | o, at_l,,ut_l) - K [eg | oft,a,g_l,,u,t_l,QGJ
+ Pr (9 =0pg | at;at—h}ut—l) - F [ez | e, Qep_1, Ly 1, 98]
where p, = Pr (9 =0g | at,at_lut_l) and 1 — p, = Pr (6‘ =0g | at,at_l,,ut_l). Also,

E; [et | ag,atwl,ut_l,f)(;] =7, and E, [et | at,at_l,ut_l,é?,g] = B3, + {1 - B:) y,. because
the bad manager does not divert with probability 3, and divert with probability (1-23,)

Putting together the expressions above we get:

E [et | s g, #t—l] =& + (1 - 5:)% (17)

The term, E, [ﬁ’tﬂ | g, o1, ,ut_l] =F, [1334_1 b ay, pt] , 18 similarly obtained conditioning on
Bt :

Ey [ISH-I | Ofmpg] = Pr(B;=0{a,p) Py +Pr(B,>0] Oy i) By g (18)

= ((1 - pt))@t + Pt) P+ (1 - (1 - p:) ﬁz - Pt) -Et+1
= 6Py +{1-6) Py

Putting together expressions 17 and 18 we conclude the proof of the Lemma. m
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Proof of Proposition 3

The proof is by induction. Consider the last period game that starts with a pair of shares
and beliefs (aT_l, #T-1) . Define the standard set of strategy profile for the one-period contin-
uation game as in Proposition 1 by aﬁ} (OfT—1=NT_1) , Pr (a, ar_1, ,uT_l) s P (a, or_q, MTq)
with manager utilities represented by Ve (aT_l, ,uJTq) . The static equilibrium can be either
pooling or separating depending on the value of My as discussed in Section II1.

Suppose we are given a set of strategies and beliefs that form a PBE for the ¢ + 1 period
continuation game. We will show how to proceed in steps in order to obtain strategies and
beliefs for the ¢ period game.

Step 1:

Let the decision strategy of the bad manager with respect to private benefits, ERGTN AR
and investors updating rule, , {ou, p,), for the continuation game starting with a history
(o, p,) at stage 2 of the ¢ period game be defined as in Lemma 2 by expressions 9 and the
Bayes rule.

Step 2:

We proceed to obtain a set of equilibrium strategies af (O!g_ 1, ll:—1) ,

P (a, Oﬂs—1,,ug_1) , Py (at, o1, #t—1) - For any given pair (a, p,) the only price that is consis-
tent with PBE according to Part (iii) of Lemnma 2 is given by B, (e, p,) = [6,@ + (1 —6) QJ +
[6:Fis1 + (1~ &) Py, y] where 6, = E‘;. So, given any belief function p, (a,at_l, ,u,t_l) then
the pricing function is determined by P, (at, 1, #r,_1) =P (at, 24 (at;atkl, ,ut_I)) :

In order to obtain a set of beliefs that is consistent with PBE start by considering tem-
1 iley > af ()

Py if e € (o (a-1) , 0]
Is the separating level of ownership for the multiperiod game as determined by Proposition

2. The parameter 5, will be determined below so that the belief function is part of a PBE.

porarily a belief function p, (at, o1, ﬂt_1) = , where af (0y_1)

Given the belief and associated pricing function above the problem of the good manager
is

max F [eXp (= (a1 ~ ) P () + ) - V:til (e, 44 (p, (at)))] (19)

Q’:E[ﬂ,l]
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Let the solution of the good manager problem be af (,) which depends on the still to
be determined 7,. Since no o; < af (oq—)) is going to be chosen by the good manager in
equilibrium we redefine the belief function as
1 ifoy > of ()
i (Gft, at_l,,ut_l) =470 ifac (a;“ (as1),af (,'o't)} so that it can be part of a PBE.
0 if o < af (5,)
The incentive compatibility solution for the bad manager is o (p,) solution of

max { E [exp (= ({1 — ) Pi(ag) + i) - VB, (&t,#t)} } (20)
€0 Efexp (— ((cu-1 ~ ) B (@) + ouff + b (1 — ) )] VE (o)

The solution of the bad manager problem is either of (p,) = 0 (the separating outcome), or
of (7,) = af (,). If the bad manager tries to sell more than the optimum amount for the
good manager (o, < af (5,)) then investors will know for sure that the manager is of a bad
type (p, = 0) and so the optimum for the bad manager is either to mimic the good manager
by offering of (5,) = of (7,) or to completely divest by offering of (p,) = 0.

Step 3:

Let B, = p,_, and consider the strategies and beliefs obtained by construction as above.
If of (,ut_l) = af (ut_l) then we are done and the strategies and beliefs form a pooling
equilibrium. We are also done if o (,ut_l) = 0 and of (#5—1) = af (o) because then
the strategies and beliefs form a separating equilibrium. Observe that in both cases the
strategies and beliefs are consistent with the Bayes rule, are incentive compatible and satisfy
the participation constraints.

However, if of (#zq) = 0 and af (,ut_l) # af (a; 1) then the strategies and beliefs
specified as above do not form an equilibrium. To obtain an equilibrium consider the smallest
P, greater than u,_, such that of (7,) = o (7,). Such P, exists by continuity and because
forp, = 1, of (3,) = af (7,) = 0. At this new level of P, the bad manager is just indifferent
between either separating by selling all shares or mimicking the strategy of the good manager.
Consider the following strategy for the bad manager:

G (= . .
B _ | of (p,) with probablity = o
o (Ozt_l,,ut_l) = { 0 with probablity 1 — 7 ° where 7 is given by Bayes rule
= e 1-p
gy Py -
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We have finally concluded the induction steps and obtained a PBE for the multiperiod
game starting at period ¢ with parameters a,_, and ty_y- The PBE for the multiperiod
game can be constructed proceeding with the induction steps until the first period of the
multiperiod game is reached. W

Proof of Proposition 4

Suppose by contradiction that there is a sequence of games and equilibrium whose end-
of-period income is given by @ and wg, and certain equivalent payoffs given by wes and wh,
which approaches the payoff of the first best. This means that nll_{g() pwp + (1 — p)wl =,
As has been shown in proposition 1, uFE [@5] + (1 — p) E[W}] = @ and both w}, < E (W]
and wi < E[wp] with strict inequality holding whenever the total income is risky. In order
for the first best be approached it then must be the case that both lim wg— E[@w2] = 0 and

n—oo

that Jlim wj — E[@}] = 0. This implies that in the limit both the good manager and the
bad manager are sharing all the risk with investors, but this cannot be true since the bad
manager must then be getting private benefits that are approaching zero and at the same
time holding an amount of shares that is also approaching zero, which contradicts the fact

that %% is an equilibrium and the bad manager is maximizing his utility. W
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Notes

'Barclay and Holderness (1989) find for the US that the premium of block trades over the
post-announcement exchange price is, on average, 4% of a firm’s market value. Bergstrom
and Rydqvist (1992) finds a premium of voting relative to non-voting shares of 6.5% in
Sweden; Zingales (1994) finds a premium of 81% in Italy; Levy (1983) finds a premium of
45.5% for Israel; Horner (1988), 20% for Switzerland; Megginson (1990), 13.3% for the UK;
Robinson and White (1990), 23.3% for Canada, and Lease, McConell, and Mikkelson (1983)
find an average premium of 5.4% for the U.S.

For example, oil industry firms in the mid-1980s spent significant resources in nega-
tive NPV projects (Jensen (1986)); negative returns to bidders in the announcements of
acquisitions were motivated by managers’ preferences for diversification and growth instead
of shareholder value (Morck, Shleifer and Vishny (1990)); managers resisted takeovers to
protect their private benefits rather than to serve shareholders (e.g., Jarrell and Poulsen
(1987)).

3In the U.S., majority ownership is relatively uncommon, probably due to the superior
legal protection of shareholders and to legal restrictions on high ownership and exercise of
control by financial institutions. In the rest of the world, large shareholdings are the norm, as
well as the use of pyramids, cross-holdings and the issuance of dual class shares. In Germany,
Japan and France banks and other financial institutions often control the major industrial
corporations (Franks and Mayer (1994), OECD (1995)). In most of the rest of the world,
including Europe (e.g., Italy, Spain and Sweden), Latin America and East Asia, public
corporations are usually majority-controlled by their founders or their offspring (Zingales
(1994), Bergstrom and Rydqvist {(1990)).

“The work of Hart and Tirole (1988) with respect to the interaction between a monopolist
seller of a durable good and a buyer whose valuation for the good is his private information,
has dynamics (Coasian dynamics) with similarities to ours. These same dynamics are found
in many bargaining models in the literature (for references see Fudenberg and Tirole (1991)).
Also, Laffont and Tirole (1988) find that in a regulatory relationship run by short-term
contracts, in equilibria there may be a substantial amount of pooling in the first period of a
2-period contract.
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SPrivate benefits are assumed to be inelastic with respect to ownership of equity, whereas
in Jensen and Meckling (1976) elasticity of private benefits with respect to insider ownership
Is at the core of their theory.

%1f the exogenous cost imposed by legal institutions on diverting cash flow is low, then
it could be very costly to enforce privately a contract inhibiting the extraction of private
benefits (this cost can be even higher if the judicial system is inefficient). Even if the parties
decided to design such a private contract, it would be plagued by incomplete contracting
problems, related to the fact that this contract would have to specify the manager’s actions
under the many possible states of nature affecting the firm, which would be very complex
and costly to do.

"We could have specified the model with a general stochastic process, but for the point
we want to make it is enough to use an independently distributed process.

®Ritter (1987) has estimated that for U.S. companies, the direct cost of going public
average 21% of the realized market value of securities issued using firm commitment offers
and 31% for best effort offers.

°For a list of Nash Equilibrium refinements for signalling games, see Fudenberg and Tirole
(1991). The intuitive criterion of Cho and Kreps (1987), applied to our setting, essentially
states the following: Let o be any PBE equilibrium where the bad manager gets utility wg.
Suppose that for some A shares at the price P; the utility of the bad manager is less than
the equilibrium utility wg. It then must be the case that the equilibrium outcome can be
sustained by beliefs that put probability zero on A shares being offered by the bad manager.

1 Analytically Ag (b) is the solution of:
Blexp (= (A5 Ef + (1 - As) (1~ )5+ 5))] = Flexp (— (1~ BE[5) + 13))].
#* 1s given by
max E[—exp(~(A- Pe + (1= A)§)] = Bl-exp (~ (AsE ) + (1 — Ag) )

Ae(0,1j

and A, =argmax F [—exp(— (A P +(1-4) vl
Ac(0,1]

' Ausubel and Deneckere (1939) have imposed these restrictions to narrow down the set
of equilibria for bargaining games. See also Fudenberg and Tirole (1991) for other papers in
the bargaining literature that use the same restrictions.

2Maskin and Tirole (1994) develop formally the concept of Markov perfect equilibrium
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for a dynamic game with incomplete information.

*3The program has been written in MATLAB.

“We have also analyzed the results using different specifications for the cash flow § but
the results are qualitative similar.

*For example, the Coase conjecture holds for the Hart and Tirole (1988) and for other
bargaining models {(see Fudenberg and Tirole (1991)).

YWe remark that the equilibrium outcomes were computed using one of many possible
PBE satisfying the refinements assumptions, and it might well be the case that the Pareto
frontier of the equilibrium outcomes is monotonic with respect to the addition of trading
periods. However to establish the main claims of the paper, which are based on comparisons
with the static game, it is sufficient to show that there exist equilibria in the many period
game where the good manager derives more utility than in the most efficient equilibrium in
the static game.

""This conclusion is obtained in a model where there are divergence of opinions about
how firms should be managed. Stock markets works relatively better when there is little
consensus on how a firm should be run since it provide checks that the manager’s decision
are sensible. Stock markets work best in oligopolist and changing technology industries
(industries important for advanced countries) and less well for basic industries where the
technology is already established (industries important for developing countries).

¥Bergstrom and Rydqvist (1990) estimate that the largest shareholder in Sweden owns
61% of the votes. Zingales ( 1994) estimates that for Ttaly the largest holds 52% of the votes.
DeAngelo and DeAngelo (1985) estimated that this number for dual-class companies in the
U.S. is 55%. A

Y¥Kristian Rydqvist (1992) describes the regulation related to dual-class shares prevailing
in European stock markets and how often compantes in these markets issue dual-class shares.
In most of these stock markets, companies are allowed to issue restricted voting shares and
very often do issue such shares: Denmark (75%), Finland (67%), Netherlands (50%), Italy
(40%), Sweden (75%), and Switzerland (68%). To this list, one could also add most of the

emerging stock markets {e.g., in Brazil almost 100% of the companies use dual-class shares.

49



stage 1 stage 2

Manager Investors Manager decides ~ Cash flow
offers shares buy shares  how much 18 realized
to investors private benefits

to extract

Figure 1: Timing - one period of the game



Supply
good manager

upply
bad manager

|
|
[
I Indifference curve
| good manager

b

:

t Indifference curve
bad manager

|
)
|
{
|
|
f

i |

| 1

i |

: :

| |

i —
As A, 100
% Shares sold

Figure 2: The static game



Figure 3: Gain from going public with multiple trading periods.
of PBE for the game with different numbers of trading periods (horiz
different values of the moral hazard (b) and adverse selection param
panel draws the equilibrium utility of the

game with parameters (b,mu).

Panel A Panel B Panel C
b=.2 mu=30% b=.5 mu=30% b=1 mu=30%
70 50 20 :
3] 15
< i . ?
365 /\/\’J\/ 335 H10 |
52 2 0 —//_/w ks ;
5 3 :
25 | |
80 +— : — V+—m—— 0 . ———
2 4 6 8101214 16 18 20 2 4 6 8 10121416 18 20 2 4 6 8 1012 14 16 18 20
T-period T-period T-period
Panel D Panel E Panef F
b=.2 mu=50% b=.5 mu=50% b=1 mu=502%
80 55
e7s /_,_,__._/\, 50
o i %
o o .
®0l 45 |
65 ———e ‘ ‘ 40— 7 — — —
2 4 6 8 10 12 14 16 18 20 2 4 6 310121416 18 20 2 4 6 810 12 14 16 18 20
T-period T-period T-period
Panel G Panel H Panel |
b=.2 mu=80% b=.5 mu=80% b=1 mu=80%
90 80 65 ‘
60 -
5 /_”-’__\’— 'uE,?s | . % o _/_M/\‘__‘
A ST o om ;
I f00 3250 -
45
sl — ; 65 +— — — ap LT U
2 4 6 8101214 16 18 20 2 4 6 8101214 16 18 20 2 46 8 1012141618 20
L T-period | T-period T-period
B - - . Gain in the static-game
B ___ Gain in the T-period-game

Numerical solutions
ontal axis) and for
eters (mu). Each
good manager for the multiple trading period

The good manager utility (vertical axis) is expressed as a
percentage of the potential gain from going public ($1-30.69). The total distribution of
cash flow has gamma distribution with parameters (1,1).




Panel A
b=.2 mu=30%

9

-

Panei B
b=.5 mu=30%
;

Panel C
b=1 mu=30%

0.8 0.8 4 0.8 -
0.6 - 0.6 - 0.6 -
0.4 1 0.4 0.4
0.2 /\ 0.2 0.2
0+ —_— —_ 0 —— ‘ ‘ I — :
1357 91113151719 1357 91113151718 1357 91113151719
time time time
Panel D Panel E Panel F |
b=.2 mu=50% b=.5 mu=50% b=1 mu=50% i
1 E 1 1 '
0.8 1 . ; 0.8 +-- |
0.8 1 5 0.6 - i
0.4 - E 0.4 ‘I
0.2 \’\ 0.2 - !
- . — . - 0l—r0 ‘ — ———— . |
1357 91113151715 | 135 7 911131517 19 1357 91113151719 |
time ' time time ‘
Panel G Panel H Panel |
b=.2 mu=80% b=.5 mu=80°% b=1 mu=80%
1 1 1 -
0.8 3 o8l 0.8 - e
0.6 0.6 0.6 -
0.4 - 0.4 \ 0.4 1
0.2 | 0.2 4 0.2 4
0 \ 0 - y 0

1357 91 131517 19
time

1.3 57 911131517 18
time

- - - Share Price
___ Ownership

1357 91113151718
time

Figure 4: Dynamics of the share price and insider equity ownership. Numerical
solutions of PBE for the game with 20 trading periods. The horizontal axis represents
time from the [PO until the end of the game and the vertical axis represents the

percentage of shares owned by the manager and the share

manager as a percentage of the

values with different parameter
distribution with parameters (1,1

price received by the good

price without discount. Each panel draws the equilibrium
(b,mu). The total distribution of cash flow has gamma

S

).



Members of the Center
1997-1998

Directing Members

Ford Motor Company Fund

Geewax, Torker & Company

Merck & Co., Inc.

Miller, Anderson & Sherrerd

The Nasdaq Stock Market Educational Foundation, Inc.
The New York Stock Exchange, Inc.

Members

Aronson + Partners
Banque Paribas
EXXON

Goldman, Sachs & Co.
Spear, Leeds & Keilogg

Founding Members

Ford Motor Company Fund

Merrill Lynch, Pierce, Fenner & Smith, Inc.
Oppenheimer & Company

Philadelphia National Bank

Salomon Brothers

Woeiss, Pack and Greer



