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Non-Technical Summary:

The perspective of establishing their own firms in the future
doubtlessly impacts managers current behaviour. This paper
investigates a potential negative externality of new business creation.
We consider that in order to be able to create his own business
tomorrow, which ensures an extra revenue, a manager must be
perceived as good enough: then, he is able to pay back the initial
outlay. We anayse a situation in which information about managers
talent is symmetric but incomplete and is updated at the end of each
period. Thus, managers behave today so as to convince investors they
are talented.

On the one hand, we show that a priori talented managers may
indulge in undertaking risky projects today because such a choice
renders more difficult the updating of beliefs process regarding their
actua types. Unfortunately, this in turn leads them to perform less
effort today, which comes at the expense of economic efficiency.
Hence, the career concerns we examine do not discipline good
managers. However, we show that in such a case, initial employers can
reduce managerial slack by resorting to financial market monitoring.

On the other hand, the analysis regarding a priori untalented
manager is reversed. A priori poorly talented managers want investors
to change their beliefs. Thus, they prefer to choose less risky projects
so as to facilitate the updating of beliefs process. Therefore, in that
case, initial employers do not have to resort to costly financial market
monitoring to discipline them.

Our analysis applies to different kinds of monitoring as well as to
different kinds of informational incompleteness.
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Abstract

This paper investigates a negative externality of new business creation. When being
perceived as a good manager is a necessary condition to establish a firm in the future,
we show that a priori talented managers may indulge in undertaking risky projects now.
Indeed, such a choice renders more difficult the updating of believes process regarding their
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1 Introduction

Overall, the creation of new businesses is essential to economic development. The perspective of
establishing his own enterprise in the future doubtlessly impacts a manager’s current behavior.
The present chapter focuses on the negative externalities this perspective has on his performance.
More specifically, we argue that a priori good managers may indulge in choosing risky projects
that induce them to perform suboptimal levels of effort, which decreases the total value of the
firms they work in. Hence, career concerns do not always discipline managers. We emphasize
this dark side of firm creation and investigate the adequate reaction of employers.

Creating and running one’s own company is often recognized as being a personal goal that
many managers share. On top of the satisfaction that making most of the important decisions
gives, becoming an entrepreneur also increases one’s ego as it enhances social status. Moreover, it
allows formerly employees to appropriate a more important fraction of the surplus they contribute
to create. Finally, embracing an entrepreneur’s career also comes with private benefits such as
pet projects or perks. In this chapter, we consider that becoming an entrepreneur allows to
enjoy an extra revenue as compared to what the manager would earn within the company he is
currently serving as an employee.

However, the founders of companies that have just graduated are relatively seldom. They
often lack the reputation, the experience and/ or the cash resources that are necessary to establish
their own businesses. To capture this in the simplest way, we consider a two-periods model where
every manager works within a company during the first period while only managers who have a
good reputation and enough funds can undertake their own project during the second period.

Reputation on the labor market is principally based on the manager’s past activities. Thus,
there exists a high level of uncertainty regarding these abilities when managers begin their pro-
fessional life as neither themselves nor their employers know whether or not they are fit for the
positions they hold. Hence, we assume that at the beginning of the first period (today) infor-
mation is symmetric but incomplete about the managers’ skills: the market (and the managers)
forms a priori believes regarding their talents, taking into account their diplomas for example.
To further keep the model as simple as possible, we make the assumption that there exists two
types of managers only: good ones and bad ones.

However, as managers go on with their careers, both the market and themselves come to
learn information regarding their competencies. Thus, a priori believes are updated with respect
to available information. Accounting profits and stock prices represent two sources of hard
information. Naturally, managers will take actions in an attempt to influence the market’s
believes. To phrase it differently, managers have career concerns. Indeed, according to DeMarzo
and Duffie (1995), “Career concerns arise whenever the (internal or external) labor market uses
a worker’s current output to update the believes about the worker’s ability and then bases future
wages on these updated believes”. As in traditional models of career concerns, the labor market
anticipates theses actions in equilibrium and so draws the correct inference about ability from
the observed output.

Here, the accuracy of the information that arises depends on two private choices and can
be manipulated. On the one hand, managers have the opportunity to choose the informational
content of the accounting data, using hedging techniques, among others. In the model we con-
sider, managers decide to hedge or not against the idiosyncratic risk of the project. In other



words, they can opt for a more or less risky version of the project they undertake. We suppose
this choice to be observable but not verifiable. This reflects that accounting standards (see De-
Marzo Duffie (1995) for more details) do not impose on those who run firms (i.e. managers) to
disclose their hedging decisions. However, inside owners have privileged information regarding
these hedging decisions: they observe the choices managers make but they are unable to write
contracts contingent on this soft information.

On the other hand, inside owners of companies can use stock prices to elicit information.
Indeed, rendering the stock more liquid enables a speculator that receives private information
to disguise his orders more easily so as to make money against uninformed liquidity traders?.
Thus, it enhances its incentives to gather private information on the firm, which allows to update
more efficiently believes regarding the managers’ abilities. In our framework, inside owners of
companies choose whether to stay private or to go public. A more accurate information regarding
manager’s characteristics is useful since it leads to a level of effort that is nearer the first-best
level.

To sum up, the present chapter analyses how the perspective of creating a new business in
the future influences the current willingness of managers to let the market (and themselves) learn
information regarding their characteristics as well as the employers’ willingness to gather this
information.

It seems reasonable that a condition for managers to have the opportunity to create their own
firms is that the updated believes regarding their types are good enough, that is, they need to be
perceived as good managers at the end of the first period. In this context, we show that opting
for the risky version of the project prevents outside financiers from updating believes efficiently.
Thus, we identify two opposite behaviors depending on whether a manager is a priori good or
bad. On the one hand, a priori bad managers want the market to change its believes regarding
their types. Hence, we prove that, provided that the extra revenue is attractive enough, they
choose the less risky version of the project to facilitate the updating of believes process. On
the other hand, a priori good managers want the market to keep its a priori about their talents.
Therefore, we show that they are likely to opt for the risky version of the project so as to limit
the updating process. Consequently, were the accounting data the only source of information,
a priori good managers would perform a lower level of effort than a priori bad managers. This
would decrease the total value of the firm. However, in equilibrium, inside owners of companies
anticipate such behaviors. Thus, stock prices help improve the accuracy of information regarding
actual managerial talent so as to incentivize a priori good managers to exert a higher level of
effort than they would otherwise perform. We show that inside owners of companies resort to an
IPO when managers are a priori of the good type whereas they remain private when managers
are a priori of the bad type. To sum up briefly these results, employers substitute one source of
information (stock prices) for the other (accounting profits).

More generally, the framework we adopt here allows for other sources of information. For
example, direct supervision can replace monitoring by the market as far as engineers working in
R&D departments are concerned. Then, the supervisor’s variable choice could be the number
of engineers he has under his control (assuming that more engineers render more difficult the
assessment of their individual inputs).

LOf course, for the liquidity traders accepting to buy shares in the first place, the price they pay must take
into account the loss they make when they sell their shares to the speculator.



Of course, this work is by no mean the first to point out adverse effects of business creation. In
particular, a number of research has emphasized that managers often expropriate their current
employer in the sense that they leave their companies with ideas or projects they developed
therein (Aghion and Tirole (1994), Rajan and Zingales (1997)). However, they consider other
mechanisms (promotions, trailer clauses) than the one we envision here. The present chapter
deeply builds on the career concerns literature. The starting point of this literature is that
managers are disciplined directly through the labor market: superior performances will generate
high wage offers whereas poor performances will generate low wage offers. In such a context,
explicit incentives may not be necessary (Fama (1980)). Holmstrém? (1982, 1999) investigates
in details Fama’s idea that career concerns induce efficient managerial behavior. He derives that
under some narrow assumptions: neutrality with respect to risk and no discounting rate, Fama’s
suggestion is correct. Nevertheless, if managers have time preferences, Holmstrém proves that
Fama’s conclusion does not hold. Hence, there exists a complementarity between explicit and
implicit incentives. Gibbons and Murphy (1992) show that career concerns still create important
incentives, even in the presence of explicit incentive contracts. Thus, the optimal compensation
contract optimizes total incentives, that is, the combination of the implicit incentives from career
concerns and the explicit incentives from compensation contracts. This optimal combination
varies with respect to several criteria. For example, explicit incentives should be stronger for
workers close to retirement, because they are less sensitive to implicit incentives (end of their
careers). The opposite applies for young managers, the current pay of whom should be separated
from current performance. In this chapter, we have chosen not to tackle the explicit incentives
issue. We do not mean to suggest that such incentives are irrelevant: employers actually use
them in formal compensation contracts (Murphy (1998), Gibbons and Murphy (1992)). However,
some constraints limit their utilization (regulated industries, Government agencies, difficulty to
verify the input of each employee, and so on). Hence, implicit incentives play a critical role and
we focus on this role here. The major- and crucial -point of departure of the present chapter vis
a vis the above literature is that we endogenize the information that allows to update believes
regarding the managers’ talent. Indeed, this information depends both on the choice of managers
and of their employers. Thus, the career concerns we consider (i.e. the perspective of creating a
new firm) which usually serve as a disciplining device can trigger adverse managerial behaviors,
here. Finally, our research is closely connected to the papers of DeMarzo and Duffie (1995),
and Breeden and Viswanathan (1998). These authors examine financial hedging decisions by
managers motivated by career concerns. Our work is closely related to theirs in the sense that
hedging improves the information contained by corporate profits regarding management ability
since it eliminates extraneous noise. However, and contrary to us, DeMarzo and Duffie consider
risk averse managers and leave aside the information that is included in stock prices. Furthermore,
they do not allow for different types of managers, which enables us to derive different behaviors
depending on whether these managers are good or bad. Breeden and Viswanathan do consider
two different types of agents, with unobservable hedging policy, but do not take into account the
possibility to create a firm.

The chapter is organized as follows. Section 4.2 introduces the model and discusses the most
important assumptions. In Section 4.3, we determine both the equilibrium stock price and the

2For a general discussion on career concerns models, we shall refer the reader to Dewatripont, Jewitt and
Tirole (1999 part I), who develop a general model of career concerns with multiple tasks and multiple signals.



conditions under which a manager can establish his own firm during the second period. Section
4.4 derives the optimal behaviors of both kinds of managers for both periods regarding their
choices of level of effort and of risk. Concluding remarks follow. Proofs are relegated to the
Appendix.

2 The model

We consider a two-period model. In the second period good managers have the opportunity to
create their own businesses. In the first period all managers work within firms because they do
not possess enough cash to become entrepreneurs.

2.1 First period

There exists an infinity of firms and an infinity of employees so that the latter are paid their
marginal productivities. A firm’s accounting profit m; (gross of the manager’s wage W) is such
that

7‘—1(676777752') :e+0+n+€iv

where e represents the effort of the manager and 6 represents his talent. Effort is unobservable and
costs 1(e) to the manager, with 1(e) increasing and convex in e. Managerial talent is unknown
from both managers and their employers so that information is incomplete but symmetric. 6
is drawn from the distribution § ~ N(6;03). Either 0 = 6™ and managers are assumed to be
of the “good "type or 0 = Oins and managers are of the “bad” type (5SUD > gmf). We assume
n and &; to be two different noises. The first one (with 1 ~ N(0;02)) represents the aggregate
risk of the market and is not under the control of the manager. Conversely, an adequate hedging
policy allows the manager to reduce the idiosyncratic risk ¢; (with ¢ = 1, 2) of the project. To be
more specific, managers can choose between two versions of the project, Version 1 and Version 2.
Version 1 eliminates the idiosyncratic risk, i.e. €; = 0 with probability 1. However, hedging costs
c(g1) = c. On the contrary, Version 2 does not provide hedging in the sense that e, ~ N(0; 02).
Thus, c¢(e2) = 0. We assume the level of risk to be observable but not verifiable so that no
contract can be made contingent on it. This reflects that accounting standards do not impose on
those who run firms (i.e. managers) to disclose their hedging decisions. However, inside owners
have privileged information regarding these hedging decisions: they observe the choices managers
make but they are unable to write contracts contingent on this soft information®. Finally, # and
7 are independently distributed.

At the beginning of the first period, inside owners of companies can release a fraction 7 of
the shares they own via an IPO. We adopt a framework a la Kyle (1985). When companies are
publicly traded, two categories of outside investors hold stocks. Liquidity traders as a whole buy
equity (at the initial price Fp) for investment purposes but will have to sell y shares (at price
Pp)* when unobservable liquidity shocks occur. The number of shares y is normally distributed

3Biais and Casamatta (1999) also study the case of managers exerting effort and choosing the risk of their
ventures. In their paper, both choices are unobservable, which differs from our assumption that the choice of risk
is observable.

4Lemma 2 clarifies the computation of P;.



with mean 0 and variance 05. A speculator can collect information about the future value of the
firm and earns money by trading on that information. The signal he privately observes is

s(e,0,n,w;) =e+60+n+w;,

where w; (with j = 1,2) represents the observation error. This error can be of two types. Either
the speculator chooses to receive a non-noisy signal, which requires an investigation effort that
costs him c¢(wy) = ¢®. Then, w; = 0 with probability 1. Or, he chooses to receive a less accurate
signal w, ~ N (0; afm), which costs him zero. The market cannot observe the speculator’s choice
(nor the signal).

If insiders owners of companies decide to resort to an IPO, they strategically choose the
fraction of shares 7 they release to outsiders. As will become apparent below, 7 will affect the
liquidity of the market. Hence, it will influence the speculator’s incentives to collect the accurate
signal. This will in turn impact the informational content of prices. However, inside owners can
opt to remain private.

Profits and prices are observable by everyone but, here, we assume that employers cannot use
them in a formal compensation contract. This is a shortcut to capture the idea that there exists
constraints which limit the use of explicit incentives (regulated industries, Government agencies,
difficulty to verify the input of each employee, and so on). Hence, implicit incentives are at the
heart of our analysis. We assume that managers are paid a fixed wage W (5) at the end of the
first period as is standard in career concerns models. Since the labor market is competitive,
w (5) corresponds to the first-period marginal productivity of the manager®. Hence, managers
exert effort and choose a level of risk solely to influence their revenues tomorrow.

2.2 Second period

In the second period managers have the opportunity to create their own businesses in a new
industry provided that the updated believes regarding their types are sufficiently good’. Let
E (0 | w1, P1,€;) represent these believes, updated by taking into account the information that
accrue at the end of the first period, i.e. the price of the stock and the profit. Establishing
a new firm requires a high up-front involvement from the potential entrepreneur (e.g. meeting
banks, lawyers, writing a business plan) before a project is actually undertaken. For simplicity,
we assume that the new venture can either succeed or fail as in Holmstrém-Tirole (1997). When
it succeeds, profits are equal to

m(e, A0, n,e) =e+ A+ 0+n+¢,

>That ¢(ww1) = c¢(e1) = ¢ simplyfies the computations without altering the results.

6Here, W (5) =0 + e* — C, where 0 corresponds to the managerial expected talent, e* represents the level of
managerial effort at the equilibrium, and C represents the generic cost born by the firm. The latter corresponds
to the hedging cost as well as to the IPO cost, if any. See below for more details.

7At the end of the first period, inside owners of firms are aware of shocks realizations that have affected their
results. Thus, they can infer the hedging policies of their competitors. Hence, second-period wages reflect the
updating of the believes taken into account that the level of risk is observable. We implicitly assume managers
can show to lenders their wages at the beginning of the second period so that lenders also update their believes.
As a short cut, we only say that the choice of risk is observable.



where A represents the additional productivity of the new industry. When the venture fails,
cash-flows are equal to zero. The neo-entrepreneur influences the probability of success of the
new firm: if his involvement is high the venture is crowned with success with certainty while if
his involvement is weak, the probability of success decreases to p (with p < 1). However, the
entrepreneur receives a non-monetary and non-transferable private benefit B in the latter case.
Undertaking a new venture also requires a financial investment /. We make the assumption-
which parallels Holmstrom and Tirole’s standard hypothesis (1997) -that talent let aside, a
project needs managerial involvement to be profitable. In other words,

e — (e )+ A—T>0>p[e"+A] — @)+ B -1,

where e* (respectively €*) is the equilibrium level of effort when the new entrepreneur is involved
(respectively not involved). For simplicity, investors are assumed to be competitive. All parties
are risk-neutral and protected by limited liability?®.

So as to have the problem interesting, good (respectively bad) managers must be able (respec-
tively unable) to create their own firms if the market keeps the same believes about their abilities

tomorrow. Let 6(.) denote the- endogenous -threshold above which a manager can establish his
own venture. Thus, we assume®

—=sup

g > §(W <QSUP)) and §im« < g(W (ginf)) .

The timing of events can be summarized as follows:
First period

1. At the beginning of the first period, all managers are hired by existing companies. They
agree on the fixed wages which are paid at the end of the first period. Simultaneously,
within each company, the controlling block of shareholders decides whether to undertake
an IPO or not. In the former case, it chooses the fraction 7 of the capital they release to
liquidity traders at price Fp.

2. Each manager chooses the level of risk e; of the project he undertakes. This choice is
observable but not contractible.

3. Then, each manager chooses his level of effort e, which is not observable.

4. By incurring a cost ¢, the speculator can increase the precision w; of the private signal s
he receives regarding the profitability of the venture.

5. Then, liquidity traders face a liquidity shock and must sell y of their shares to the specu-
lator. Market observes net order flows. The stock price P; is equal to the expected income
conditionally on the net order flow.

8Since entrepreneurs are protected by limited liability, “involving” them requires the design of an incentive
mechanism. Indeed, even if the project fails, which perfectly reveals that the entrepreneur was not involved
enough, the latter cannot be hanged or sent to jail.

9We will later come back to this assumption and examine the importance of the distance between the a priori

believes and the thresholds ()5 (W (§SHP)> — 0| and ‘g(W (ginf)) — Oint )
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6. Wages are paid. First-period profits are realized.

7. Based on realized profits and market-clearing price Pi, believes are updated.

Second period

1. Either updated believes regarding a manager’s type are good enough and the manager cre-
ates his own business or updated believes are not high enough and the manager remains in
his first-period firm. In the first case, the new entrepreneur chooses his level of involvement
after the financial investment has been sunk.

2. Then, whatever the case, managers choose their efforts and hedging policies.

3 Extra revenue and determination of equilibrium share
price

Before investigating the optimal behaviors of both managers and inside owners of companies,
we examine under which conditions a manager can establish his own business and determine the
extra revenue he receives in such a case. Then, we compute the equilibrium share price that
results from an IPO.

3.1 Extra revenue

We first derive under which conditions a manager can create his own firm during the second
period. Note that moral hazard does not prevent very talented managers (ie. 6 — 00) to
establish a company. Indeed, profit is in expectation greater than the level of investment I.
However, when managers are fairly talented, moral hazard imposes that the founder of a new
business must be deeply involved so as to have the project exhibit enough cash-flows. Let D
denote the payment to the investor. For incentive purposes, the entrepreneur must earn more
when he is involved than when he is not involved into the new project. This is equivalent to

e+ A+E(@ |71, &) —Ye)—D]>ple+ A+E(0 | m, Pr,e) — D] —(e) + B,

where e is the level of effort if the neo-entrepreneur is involved and € is the level of effort if

he is not involved. As the neo-entrepreneur’s financial input W (6) corresponds to the wage he
received during the fi



Lemma 1 A manager can establish his own firm if and only if the updated believes regarding his
type are good enough, i.e. if and only if

E(0 | m, Pie;) > 0(W (D)),

where
— _ _ * o o* I~ _ * B
6(W (@) =1 - W (@) — S2—ose +1¢—(;SP) CIC T —

Then, his extra revenue amounts to

B=espt+A—v(esp) — 1.

Note that 5() depends on the manager’s first-period wage, hence on his type. We will come
back to this point more precisely below, when the wages of the two types of employees are
determined. If the manager creates his own firm, his expected gains are equal to the NPV of the
project since investors are competitive. This amounts to

BEP—FE(Q’7T1,P1,€i)+A—’¢(€z~P)—I.

However managers, whatever their types can still work as employees within their first-period
firms. In that case, their wages are equal to their expected marginal productivities E (0 | w1, P, &;)
10 which allows to determine the extra revenue they capture when they become entrepreneurs.

3.2 Equilibrium share price

In addition to the (gross) profit m, the price of the stock P, at the end of the first period
helps updating believes. Let us be more specific about the determination of this price. We adopt
Kyle’s (1985) model of a market with informed traders. In such a framework, market participants
first submit their demands. Then, prices are fixed so as to have arbitrageurs make zero expected
trading profits (conditional on aggregate demand). As usual liquidity traders enable the informed
speculator to disguise his trades; else prices would fully reveal his information and collecting
information would be unprofitable (“no trade” theorem, Milgrom and Stokey (1982)).

When a manager chooses the less risky version of the project, the signal the speculator receives
does not confer on him a private information. Hence, there exists no reason to trade. Besides,
when the speculator does not monitor the firm, we assume the cost of an IPO to be greater than
the marginal effort it triggers on the manager’s side so that the founder of the company does
not resort to an IPO in the first place. Thus, we compute the price of the stock in the only
relevant case, that is, when the speculator chooses to receive a non-noisy signal (1) while the
manager opts for the risky version of the project (€;). In this work, we restrict our attention to
the speculator’s demand strategies that take the linear form

z(s) = o+ As.

10When managers stay within their first-period firms, they exert no effort during the second period as career
concerns are absent. Hence, their expected marginal productivities are equal to (0 | w1, Py, ;).



Total demand amounts to ¢ = y + x(s). To prevent arbitrageurs from earning strictly positive
profits, the price must satisfy the condition

PL=E(m—-W(@) |y+z(s)=q),

where the expectation is taken with respect to y and s, conditional on q and the assumption that
the speculator’s demand is such as described above. The speculator submits his order after he
has received the signal s but unaware of total demand ¢q. Hence, his optimal demand is given by

x*(s) = argrilax zx [E(m —W(O)|s) —E(P|z)

Choosing z the speculator takes into account that P; is a function of x and y. Combining the
above conditions leads to market equilibrium. The speculator’s linear demand is then character-
ized by the coefficients

a = —\e* +0) and
_ Oy
(o2 + 02)t/2’

which parallels Homlstrém and Tirole (1993)’s result!l. As becomes apparent, the more volatile

the market (i.e. the higher 05), the more the speculator can trade aggressively since it is easier

to disguise his orders. The equilibrium price is characterized in the following lemma®?.

Lemma 2 At the equilibrium, the stock price is given by
_ 0—0+n (054022 y

The speculator’s expected (ex ante) revenue corresponds to*

ER=E («" x [E (m — W(@) | s) —E(P, | 2)]) = %ay(ag L o2,

Finally, let us define the equivalent normalized performance measure Z, which will render
the analysis conducted in the next section more tractable. We define Z as

Z=2 <P1+W(5)——(e*;§)>,

where P; is such as computed in Lemma 2. Hence, Z reduces to**

Z:e+9+77+(05—|—0727)1/20£.
y

"'Note that as the liquidity traders’ offer is in expectation equal to zero, the speculator’s demand must also be
zero in expectation.

12The resolution of this problem is standard and can be found in Holmstrém-Tirole (1990) or in Biais, Foucault
and Million (1997).

13 As liquidity traders receive no private information, the price Py they pay for the shares they buy must allow
them to make no loss (in expectation) when they face a liquidity shock that forces them to sell y stocks at price
Py.
Note that Z is built both from public information variables and from hypothesized equilibrium values. To
0—0+n+e—e n (03+0%)1/2 Y

compute Z, we take Py (e,e*) =e* +0 — W + )
2 2 oy
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4  First period optimal behaviors

In this section, we first determine each kind of managers’ levels of effort. Then, we derive the
optimal level of risk they opt for. Finally, we investigate the decision of inside owners to resort
or not to an IPO, which amounts to deciding the level of market monitoring by the speculator.

4.1 Managers’ choices of effort

Since effort is costly, unobservable and does not increase first-period wages (which are already
fixed at the beginning of the period), a manager exerts e solely to influence favorably the updating
process, and thus his future expected gains. These gains correspond to the manager’s expected
ability over all possible values for m; and Z

Er z [Bo(0 | M1, Z,€",6)],
minus his cost of effort

¥ (e),

plus the probability to create a business times the extra revenue § which is obtained in such a
case

Pr <E(0 | m1, Z, €%, e;) > 5) x ).

“Pr <E(9 |.) > 5) ” corresponds to the probability that the random variable E(6 | .) is higher

than the threshold 8. To sum up, each manager chooses his effort level e* so that

e* = argmaxB,, 7 [Ey(6 | m, Z, €, ;)] + Pr (E(H | T, Z, €%, ;) > 5) x B3 —1(e).

Assuming interior solution, the first-order condition for an equilibrium satisfies (detailed in the
Appendix, proof of Proposition 1)

ﬁ(ﬂlﬂZ|e*75i) 0 * n o (¥
cov (0, ]?(ﬂ'l,Z | €*7€i>> + P {Pr <E(8 | T, 2, €%, ;) > 6’) X ﬂ} =1 ("), (1)
te;n:A

J/

where
7T1,Z| /f 7T;|_,Z9‘

and f(my,Z,0|.) respectively denote the marginal density of the observables and the joint
density of the talent and of the observables, given the effort level e* and the choice of version of the
project ;. Besides, f. denotes the derivative with respect to effort of the marginal distribution.
Overall, term A describes the manager’s marginal incentives.

11



Depending on whether the firm goes public or stays private, the equilibrium choices of effort
of the managers vary.
In the TPO case, equation (1) reduces to
2 2 2 2
o Og0,. (N 7 1ok
+ . +uv| (60— 0) X [ = e, 2
B+ 02102 (07 1 o?) (02 + 02+ 202) ( =) @
N ~ J NG ~ J _,_/
term 1 term 2 term 3

~\2
where the function v(.)*® is decreasing in <0 —0) . We derive the first two terms of equation (2)

from the computation of the covariance in equation (1). Term 1 (respectively Term 2) represents
the marginal gain of effort due to the incentives related to the accounting data m; (respectively
the price P,1%) through the updating process. Term 3 indicates the marginal gain of effort due
to the expected extra revenue 3 the manager earns when he becomes an entrepreneur during the
second period. On the one hand, the higher the extra revenue, the higher these incentives: the
attractiveness of creating a firm increases. On the other hand, the farther the manager’s talent

~ N2
from the threshold that allows him to establish his firm (i.e. the higher (0 - 0) ), the lower these

~ N2
incentives. Indeed, the higher (0 — 0) , the less effort impacts the probability to be above the

threshold 6 which allows to create a business and obtain the extra revenue.
In the no-IPO case, the sole measure of performance comes from the accounting profit ;.
Then, the first-order condition given by (2) reduces to
2 ~ 2
Oy 0 1 %
(7)) xsm e, ;
gt B= () ®)
~ N2
where the function #(.)!’ is decreasing in (9 — 0 ) . Except for the incentives implied by the stock

price, the same intuitions apply for equations (2) and (3).

Working backward, we now determine the choice of risk a manager makes regarding the
project he has under his control during the first period.

4.2 Managers’ choices of risk

Each manager has to choose between the two versions of the project, that is two levels of risk:
g1 Or &9.

4.2.1 The no-IPO case

Suppose the firm stays private. Since the first-period wage W () is already determined, managers
opt for the version of the project that maximizes their second-period revenues. Depending on
this choice, the manager’s expected revenue amounts to

W(8) + By, [Be(0 | m1,¢*, )] + Pr (E(e | T, et,e) > 5) % B — (e (&) — (&)

15The function v(.) is defined in the Appendix, proof of Proposition 1.
16To be more specific, in our model, we use Z rather than P;.
17"The function #(.) is defined in the Appendix, proof of Proposition 1.
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At the equilibrium, the market perfectly anticipates e* and observes the choice of project ver-
sion. Thus, B, [E¢(0 | m1,e*,e2)] is equal to E,, [Ee(0 | m1(e*), e*,€2)] . This means that since the
market anticipates e*, we can apply the law of iterated expectations. Finally, the expectation
of the conditional expectation is equal to the non-conditional expectation 6%8. In other words,
the market draws the correct inference about the manager’s ability from the realized first-period
output. Therefore, a manager only considers the impact his choice has on the probability of
creating his firm- which drives the extra revenue (3 -and on the cost resulting from his effort.
Using statistic rules for computing the conditional expectation in the case of normal laws'®, we

find that

4
Oy

E(0 *e)~NO, —2L
( |7T17€76) ( 054’054’0’821.

).

In other words, E(0 | 71, e*,&;) is centered on the non-conditional expectation 0 and its variance
is decreasing with respect to Ji.

First consider the case of a priori good managers. Equation (3) shows that effort increases
when performance becomes more informative in the sense that the variance of the measurement
error 1 + ¢ decreases®®. Hence, the effort the manager performs when he opts for Version 1
( 0'51 = 0) of the project has a greater impact on the updated believes than the one he performs
if he chooses Version 2 ( a§2 > 0). Therefore, choosing the less risky version of the project implies
a higher equilibrium effort (e* (1) > e* (e2)), which results in a higher cost for the manager. In
addition, the manager incurs the hedging cost c. These are the “costs” effects. We have assumed
that a priori good managers have the opportunity to establish their own firms provided that
the updated believes Ey (6 | 71, e*,&;) and the ex ante believes 0" about their talents are equal.
Thus, an a priori good manager prefers the believes regarding his type not to be modified. Hence,
he wants to minimize the variance of E(0 | 71, €*,&;). Since var (E(f | m,e*,¢;)) is decreasing in
agi, it leads him to favor the riskier version of the project. This is the “probability” effect. Hence,
both the “costs” and the “probability” effects go into the same direction: opting for £, today
both decreases the cost resulting from the effort incurred by the manager at the equilibrium and
maximizes the probability to have the opportunity to become an entrepreneur tomorrow (see
Figure 1).

"®Note that, even if the choice of the project version were not observable, at the equilibrium, the market
would also perfectly anticipate this choice so that By, [Eg(6 | m1,e*,e*)] = Eqn, [Eo(8 | m1(e*, &%), e*,e*)] = 6 would
obtain.

19 Applying statistic rules for computing conditional expectation in the case of normal law gives: E(6 |

2
— o
m,e5,6) =0+ ——b—— [0 +n+e—0
! i) 054—037—&-031,[ n+ei—0]
_ oy
Donc, E(6 ,e* &) ~ Ny ——).

onc ( ‘7’(’1 e 1) ( O_g _~_0_727+0_31)

20By looking at Appendix, proof of Proposition 1, choice of effort by managers, it is straightforward to see that

~ N2
t ((9 — 9) ) is decreasing in o2, .
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the extra revenue more than offsets the higher cost incurred by the manager due to his higher
effort. This leads a priori bad managers to choose the less risky version of the project.

4.2.2 The IPO case

Consider the case where inside owners of companies resort to an IPO. What are the corresponding
choices of the two types of managers?

As in the no-IPO case, both the “costs” effect and the “probability” effect induce a priori
good managers to opt for the riskier version of the project (Version 2).

Regarding a priori bad managers, the analysis merely differs. Let us first consider the “prob-
ability” effect. When Version 2 of the project involves a high level of risk, i.e. when 052 is high
enough??, the updating process is poor and resorting or not to an IPO- which is supposed to
provide more or less information on the managers’ type -only slightly impacts the probability to
create a firm tomorrow??. If iy is sufficiently smaller than 6 (W (ginf)), then this probability is
low. Thus, opting for Version 1 of the project rather than for Version 2 implies a quite higher
probability to become an entrepreneur regardless the decision to go public. Let us turn to the
“costs” effect. The additional cost of effort that results from the choice of Version 1 rather
than of Version 2 of the project is lower when the company goes public than when it remains
private. This again originates in the relative easiness of the updating process in the former case.
Gathering the two effects, and under the assumptions made above, it turns out that if a bad
manager opts for the less risky version of the project when there is no IPO, he also makes the
same decision if the firm goes public (see the Appendix, proof of Proposition 1, for a rigorous
proof).

The above results are summarized in the following proposition.

Proposition 1 Let the extra revenue related to the creation of a firm be attractive enough (i.e.
6 >p (éinf)) and Version 2 of the project be risky enough. Whether or not the inside owners
of companies resort to an IPO, a priori good managers opt for the riskier version of the project.
Conwversely, a priori bad managers choose the less risky version of the project.

We can now analyze the inside owners’ initial choice to resort or not to an IPO.

4.3 Staying private or going public

First-period wages are determined in a competitive labor market, simultaneously with the de-
cision whether or not to undertake an IPO. This implies that at the equilibrium each wage is
equal to the (expected) marginal productivity of each agent. Besides, inside owners choose the

22Gee the Appendix, proof of Proposition 1, for more details on the level of 032.
ZNote that 022 high enough does not mean that Z is a sufficient statistic when estimating 6, for (m, 7).
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initial dilution which maximizes the total expected revenue of their managers®® so as to be able
to attract them.

When a firm hires an a priori bad manager, there is no rationale to release part of the stocks
since a priori bad managers opt for the less risky version of the project and because (costly)
monitoring by the market cannot procure more information: m; (g1) is a sufficient statistic for
(71 (1), P1) when estimating 6.

When a firm hires an a priori good manager, the IPO decision is more complex. The manager’s
utility reduces to

W (6) — ¢ (e") + 0+ Pr (E(& B 25) x 8. (4)

- 0 +e*—ER if IPO
where W (0) = { O+¢  ifno IPO (5)
The first term in equation (4) corresponds to the first-period wage. According to (5), W (6)
depends on whether or not there was an IPO. The second term in (4) corresponds to the first-
period cost of effort incurred by the manager. The third term is the inference of the managers’
talent: as before, By, 7 [Eg(0 | m1, Z,e*, ;)] = 6 and does not depend on the accuracy of the
signal included in Z.



the threshold <W <§SUp)> above which the manager is able to create his own business, which
increases the probability to become an entrepreneur. On the other hand, dilution has a negative
impact on the probability to become an entrepreneur. Indeed, monitoring by the market implies
an easier revision of the believes, which is not in the interest of an a priori good manager.

The choice to stay private or go public depends on which of the “costs” and the “probability
"effects dominates the other. The inside owners of the company opt for an IPO if 5 < <§SUp>,
with

B(o"
[e* (m1, Z) — ¢ (e (m, Z)) —<C] —>[€

*

(m (e2)) — ¥ (" (m (2)))]

1
=~ —sup —sup 2 2 2\3
& (9(W2(9 )za 2)(ag+gj)(ag:a§+24g§2)% o (o3 + O';;- 02)* (5 (W @sup)) ) gsup>
(09 +o; + 052) (09 + Un) o 0
+20§2ag (05 + 0,2,)

(6)

The intuition is that for low enough values of the extra revenue, the impact the negative effect
of an IPO (i.e. the easier revision of believes) has on a priori good managers’ wealth is low,
and is more than offset by the positive effect (increased first-period net wage and decrease of

] (W (gsuP))) of going public.

Note that the variance of the equivalent normalized performance measure Z remains equal
to VarZ = 2(o5 + 05) whatever the choice of dilution. Therefore, initial owners choose 7 just
2c
(0§ +02)1/2
7 such that o, > 7, would increase the expected gross gain of the speculator (FR), without

to induce the speculator to learn the non-noisy signal, that is o0, = 7, = Raising

1
improving the precision of the signal (V
ar

only requires to have his expected gross gain when he is active offset his cost of monitoring (i.e.
gathering no information pays zero), that is FR = c.

Z>' Inducing the speculator to collect information

The next proposition corresponds to a general rule for the decision whether or not to undertake
an IPO, depending on the managers’ a priori type.

Proposition 2 Let the extra revenue related to the creation of a firm be in the interval [ﬂ (éinf) 0 @SUPH

and Version 2 of the project be risky enough. Then, inside owners of companies resort to an IPO
when managers are a priori of the good type, whereas they do not if managers are a priori of the
bad type.

As shown below, when inside owners decide to release part of their capital, they choose a level of dilution
such that the gain of the speculator just compensates his cost, that is ER = c. Finally, we make the implicit
assumption that c is small enough so that e* (m1,2) — ¢ > e* (m1).
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The Appendix, proof of proposition 2, details the technical conditions on A and i, under
which we have effectively: (Einf) <pB<p (§SUD> )

Consider now the (most) general case of a priori good managers. Suppose that 3 takes inter-
mediate values, then the optimal policy depends on the distance between the manager’s a priori

talent and the threshold that would allow him to establish his firm, i.e. ‘5 (W @SUD)) —P A

closer look at equation (6) shows that (3 <§SUp> depends on this distance. Therefore, the optimal

decision to go public depends on it. More precisely, the optimal decision wether or not to go
public is the following.

If the distance (i.e. ’g(W (gsu’))) — HSUpD is small enough, the probability to create a firm

tomorrow when there is market monitoring is of the same order of magnitude as- though smaller
than - the probability to create a firm in the absence of market monitoring (and approaches

%) Hence, the threshold (gsulo) above which it becomes optimal not to undertake an IPO

becomes very high. In that case, monitoring by the market is optimal since it allows to reduce
the inefficiency coming from the choice of project version by a priori good managers, without

modifying the expected extra revenue?®:

Pr <E(9 A = 5) % (3 ~ Pr (E(e | T, et ) > 5) % 6.

For intermediate values of ‘5 <W <§SUp>> —7° , the difference between the probabilities to

be able to create a firm depending on whether there is an IPO or not becomes significant. Going

public decreases the probability to become an entrepreneur. Thus, @Sur)) decreases so that it
is not necessarily optimal to resort to market monitoring.

Finally, if )5 (W (5”“)) _o
there is an IPO or not, the probability to create a firm tomorrow is high

is high, the difference in probabilities is very small. Whether

(Pr <E(9 | T, €%, 6i) > 5) ~ Pr <E(6’ | 1, Z, €%, ;) > 5) —1).

Thus, 3 <§SUp> is very high and it turns out to be optimal to use market monitoring, since that

allows to reduce the first-period inefficiency without modifying the expected extra revenue®.

The following proposition summarizes the above results.

Proposition 3 Suppose 3 takes intermediate values. Then, it is optimal to undertake an IPO
when ‘6’ <W <§SUp>) — 0| is small enough or high enough. When ‘0 <W <§SUD>> — gsuD‘ takes

intermediate values, an IPO is not necessarily optimal.

28In that case, (3 (?sup) will be high. This case can correspond to a case where 3 (Es“p) > B (6ing) and
Proposition 2 will apply. See appendix, proposition 2, for more details on that.
29Here again, (§SUP> will be high. This case can also correspond to a case where 0 (55“") >0 (émf) and

Proposition 2 will apply. See appendix, proposition 2, for more details on that.
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Finally, first-period firms with a priori good managers undertake an IPO so as to induce them
to exert a higher effort. However, even if the firm goes public, managers exert a lower effort than
when Version 1 of the project is chosen®°.

Testable empirical implications are the following. We predict that firms undertaking an IPO
should have a priori more talented managers than firms that do not. Firms going public should

also face a higher turnover as they managers become entrepreneurs more frequently.

5 Concluding Remarks

In this chapter, we have focused on implicit incentives and left aside explicit devices. Obviously,
within the setting of general risk-neutrality we adopt, explicit incentives would allow to obtain
the first-best. Nevertheless, we know from Holmstrom (1979) that when managers are risk
averse, the optimal explicit incentives contract trades off incentives and insurance. Then, it is
impossible to achieve the first-best. In that context, Gibbons and Murphy (1992) showed that
implicit incentives have a role to play, particularly for managers who are at the beginning of
their career. Therefore, it would be worth developing the idea of fallacy of new business creation
as a disciplining device in the context of risk averse managers by combining explicit and implicit
incentives. Our results- a priori good managers’ behaviors, reaction of inside owners -should be
robust to such an extension.

More generally, the framework we develop here allows for other sources of information. As
suggested above, direct supervision can replace monitoring by the market as far as engineers
working in R&D departments are concerned. In such a case, the supervisor’s variable choice
could be the number of engineers he has under his control since this would alter the assessment
of their individual inputs.

References

[1] Aghion, P. and J. Tirole (1994): On the Management of Innovation, Quarterly Journal of
Economics, 109, 1185-1205.

[2] Biais, B. and C. Casamatta (1999): Optimal Leverage and Aggregate Investment, the Jour-
nal of Finance, Vol LIV, Nb0O 4, 1291-15323

[3] Biais B., T. Foucault et P. Million (1997) : Microstructure des marchés financiers, Institu-
tions, Modeles et test empiriques, PUF

[4] Breeden, D, et Viswanathan (1998): Why do Firms Hedge? An Asymmetric Information
Model, Working Paper, Duke University

[5] Dewatripont, M, Jewitt, I, Tirole, J (1999): The Economics of Career Concerns, Part I:
Comparing Information Structures, Review of Economic Studies

30



[10]
[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

DeMarzo, P, D. Duffie (1991): Corporate Financial Hedging With Proprietary Information,
Journal of Economic Theory 53, 261-286.

DeMarzo, P, D. Duffie (1995): Corporate Incentives for Hedging and Hedge Accounting,
Review of Financial Studies 8 p743-T1.

Fama, Eugene F. (1980): Agency problems and the Theory of the Firm, Journal of Political
Economy 88: 288-307

Gibbons, R ad K, J, Murphy (1992): Optimal Incentive Contracts in the Presence of Career
Concerns: Theory and Evidence, Journal of Political Economy

Holmstrém, (1979): Moral Hazard and Observability, Bell journal of Economics, 10, 74-91

Holmstrom, B (1999): Managerial Incentive Problem: A Dynamic Perspective, Review of
Economic Studies 66 p 169-182.

Holmstrom, B and J, Tirole (1989): The Theory of the Firm, Handbook of Industrial Orga-

nization (volume 1)

Holmstréom, B and J, Tirole (1990): Corporate Structure and the Monitoring Role of the
Market, Manuscript. New Haven, Conn.: Yale School of Organization and Management;
Cambridge: MIT

Holmstrom, B and J, Tirole (1993): Market Liquidity and Performance Monitoring, Journal
of Political Economy

Holmstrom, B and J, Tirole (1997): Financial Intermediation, Loanable Funds, and the
Real Sector, Quarterly Journal of Economics 112, 663-691

Kyle, A (1985): Continuous Auctions and Insiders Trading, Econometrica

Milgrom, P., and N. Stokey (1982): Information, Trade and common Knowledge, Journal
of Economic Theory, 26: 177-227

Murphy, K, J (1998): Executive Compensation, Handbook of Labor Economics, Vol 3, North
Holland

Rajan, R. and L. Zingales (1997): The firm as a dedicated hierarchy: a theory of the
organizational growth of firms, Working Paper, Chicago GSB

20



6 Appendix

6.1 Proof of Proposition 1

First, let us determine the choice of effort on the managers’ side.

6.1.1 Choice of effort by managers

Managers choose an optimal effort level e* which maximizes the following objective function
e* = argmax {Em,z [Eg(0 | 71, Z,€e*, ;)] + Pr <E(9 | m1, Z, e, e;) > 5) ﬁ} —(e).

Assuming interior solution, the unique solution satisfies the first order condition

f(0,m,7Z | e e) ~ ~
» df | dF (m,Z | e,e;) + Pr (E(0 | m1, Z,e*,e;) > 6)
oe [ff (f f(7T1>Z | e*, &) ) ( ) e—er
=/ (€")
or
. OPr (B0 | my, Z,e*,e;) > 6) 3
/// ple(mZ e ) £ (9,71, Z | ¢, e2) dmadZdf) + ( ) =/ (e").
f(m, Z | ex,e;) e
(7)
where

7T1,Z| /f 7T1,Z€|

and f (71, Z,0].) denote respectively the marginal density of the observables and the joint
density of the talent and of the observables, given the effort level e* and the choice of version
of the project ¢;. f. denotes the derivative with respect to effort of the marginal distribution.

Finally, “cov” and “Pr (E(@ |.) > 5) ” correspond respectively to the covariance of two random
variables, and to the probability of the random variable E(6 | .) to be higher than the treshold
6.

Since the likelihood ratio has zero mean, i.e. (?) = 0, the first part on the left-hand side

of equation (7) is such that

fe 7Tl7Z ’ e 51’) fe
/// FmiZ e 82)f(€7T1,Z|e €Z)d7T1dZd0—COU< f) (8)

In our case, the marginal density can be factored as f(m, Z|e*e)=g(m | e e)h(Z | m,e*,e),
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with

9(77-1 | 6*,51‘) x exp (_1 (771_ (6+0)) > ’

2 of+02+02

e (. 0—0)+n+ i
which implies that ge (- = ( 5 ) tnte , and 9)
1(Z —E(Z|m, e, e))

hZ * 7 S )
(Z | m,€", e1) o< exp 2 Var(Z|m,e* &)

By applying statistic rules for computing expectations and variance in case of normal law,
we obtain:
o5+ ol
05+ 02402
2
(05 + O’%) + 2 (03 + 05) €
o5+ U% + 02

E(Z | m,e*e) =e+0+ ((0—0)+n+e), and

Var (Z | m,e*,e;) =

he ()  Z—FE(Z|m,e*e)

hich implies that = 1
which implies tha ) Var (Z [m.e.e0) (10)
Combining (9) and (10) allows to rewrite (8) as
N 2 2 2
cov |0, = | == Ug >+ > 7% : (11)
f 0 + oyt 05 (03 +02)" +2 (03 + 02) 02

Now turn to the second part on the left-hand side of equation (7). Applying statistic rules for
computing conditional expectation in the case of normal laws gives

E(@ | 7T]_,Z, 6*,87;) =
[ ((05 + 0,2])2 +2 (05 + 0727) a?i — ag (03 + 0727 + ai)) —e* (050; + (05 + 0,2]) 05)
+ (05 +02) 05 (0 +n+e+e) + 0502, <0+n+e—|—(a§+g$’)%gi)

Yy

(05 + 05)2 +2 (05 + 0,2,) o2
which leads to
Pr (E(G | 1, Z, €%, ¢;) > 5) =

(5— 5) (03 4 02) (0F + 02 +202) + (e* — €) 05 (05 + 02 + 02))
1—-¢

=

(0 + 02+ 02) (0§ +02)" of + 20804 (0 +02) |
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Thus, the second part on the left-hand side of equation (7) can be rewritten as

0Pr <E(9 | m, Z,e*,e5) > 5)
Oe

e
| 1 (0-9) (s +02)* (0F + 02 +202)°

o exp |—= , (12)

2 [(o—g + 02+ 05) (05 + 0'%)2 of + 204 o) (0(3 + 072])}

A %

2 (-2 2 2
o5 (05 + 0% + 0%
with A = 9( o 1 EZ)

=

((05 + ag + 03) (05 + U%)Z oy + 202‘1,03 (05 + 0727))

According to (7), combining (11) and (12) and rearranging shows that if there is an IPO, the
manager exerts an effort e* that verifies

2 2 .2
o T90c,

Trorrar, | (o) (cgrorant)
,305 (Ug+0'127+0'§i) , L eXp _% <§7§)2(U§+U%)2<U§+U%+ngig2 = wl (6*) °
(03 +02+02) (03 +02) 208 17V [ (0 + 07+ 02) (05 + 7)o
+20? o4 (05 + 02) +202 0 (05 + Un)

For reading convenience, we have denoted in the text

@<(5_5)Z) _

~ \2
03 (o + 02+ o2) Ll (0-9) (07 +02)° (3 + 02 + 202)°
[ (s ) (e fﬁ P [ bt e i)l

+20% 08 (02 + 02) +202,04 (07 + 07)

i

The proof regarding the no-IPO case follows the same lines. Thus, the level of effort performed
by the manager satisfies

~ 2
i 2, 2, 2
2 1 1 (9—9) (0'94‘0' +O'€i)
. 029 > b S exp |—= 7 - =¢'(e). (14)
09 T Oy T O% (02 + 024 02)2 V2IT 2 %6

For reading convenience, we have denoted

T exp | —= 2
05—1—072]—1—031,)2 V2m 2 Oy

t((g_@)z) - ' . 1 (7-7)" (63 + 02+ 02)
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Finally, let us come back to footnote Nb025. In order to compare the actual level of effort of the
manager to the first-best, we compute the latter which verifies

1 1/~ 2 (05402
1+ b exp[—§<9—9> M

_ FB
(03 o)V ey

Oy

Now, we can examine the choice of version of the project by a priori bad managers in the
no-IPO case.

6.1.2 Choice of risk of the first period project when the firm remains private and
managers are of the bad type

An a priori bad manager chooses Version 1 of the project (i.e. €1) if his expected revenue when
doing so is higher than the one he earns if he chooses Version 2 of the project (i.e. &;), which
reduces to

B [Bo(6 ] m1,",22)] — (¢ (c2))
+Pr (E(e | 0, €%, 62) > 0) 3

By [Eg(0 | m1,e7,e0)] =9 (e (1)) — €
+Pr <E(8 | m1,€%,61) > 0) I} -

] . (15)

It is possible to rewrite (15) as a condition on 3. The bad managers favor the riskless version if
and only if 3 > (8 (Hinf) with

= (e (e1)) — (e (e2)) ¢

3 (Oint) = 1 2 _2\3
i) (05 + Ujj 052) : (5 (W (ginf)) — 9inf) o (09 —;2077) <9 (W (ginf)) - g‘”)

Now, consider the choices managers make after the firm has gone public.

6.1.3 Choice of version of the project after an IPO

The level of effort e* (Z,e;) which corresponds to the IPO case and the choice of Version 2 of the
project verifies equation (13) with €; = £,. Regarding the IPO case and the choice of Version 1
of the project, it is possible to rewrite (13) as

~ 2
7 2 2
/Y B Sy (107) et ea) — ¢ (). (17)
0§ + o2 (UgJFUTz])%\/ZW 2 s

We now compare the level of efforts respectively implied by Version 1 and Version 2 of the project
once an PO has been undertaken (respectively given by equation (17) and by equation (13) and
g; = €2). Note we have
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op+02 " of+o2+ol (054 02) (07402 +202)]
assuming that 052 > 05 + 0727 (Ay),
L o5 (0§ + op + 02,
(G+08) [ (oFe o o) (oh oo |
—|—20§20§ (05 + ag)
—\ 2 ~
(0-8) (o5 +02) (0—9) (02 +02) (o2 +0 +2a)
7 > exp —
Tq (oF + )

(09+U +U )
+204 09 (03

™

(18)



@)

(Binr) V(e (e, 2)) —v (e (e, 2)) +¢

(8 (But) )Tt ) (03 +03) (o2 202,) | [@zwzﬁ S W ]
0)) T ) 0 (W (0in Oin
((o—g+ag+o—§2) (03 + 02) ot ) (00 @) o)

—|—20'? O'g (Ug + 05)

2

(19)

We need now to check that 3 (éinf) > B (ginf), respectively given by (16) and (19). Let us first
compare the numerators of these two thresholds. Since choosing Version 1 of the project implies
that m; is a sufficient statistic for (w1, Z) when estimating 6, then ¢ (e* (e1,2)) = ¢ (e* (1)).
Then, compare €* (€2, Z) and e* (e2), which verify respectively equation (13) and equation (3).
We have

2 2 2 2
Og 0g0¢, Og

. + > ,
of+02+0%  (0f+02) (03 +02+202) 05+ 02+ 0Z

5 03 (ag + 05 + 052) - 1
’ 1 1
(F+o2+02) (G +o2)od |F (5 +ah+or)’
+20§203 (0'5 + 0727)

3. assuming

(05 + 05)2 (05 + ag)

2
A,), 20
052 0_32 + 2 ( 2) ( )
2 2
we have 0(3 + O’% + afz (05 + ag) (05 + 05 + 2032)
Ug (02 + 02 + 02 ) (0'2 + 02)2 or
0 n €2 0 n 0

—|—20§202 (03 + UTZ])

Consequently, under (A,) we obtain that e* (e, Z) > e* (¢2). To sum up, since €* (2, Z) >
e* (e2), and e* (g1, Z) = €* (e1) , we have

V(e (e1, 2)) — (€' (e2, 2)) + ¢ <9 (€7 (1)) — ¥ (" (e2)) + ¢,

which means that the numerator of 3 (5inf) is greater than the numerator of B (?inf). Let us now
compare the denominators of these two thresholds.

2, 2., 2\1 ,_
1 & (09 + Unz—i- 052) <9 (W (ginf)) — Einf> is increasing in o

Oy

2
€2
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2

assuming that o;, <

(03 + 0’127) (A3>v (21)

(o + O'g) (0F + 0727 + 202)) ‘ L,
we have J = - increasing in oZ,.

( (05 + 02 +02,) (0F + 02 )203 )5

+20§203 (0'9 + 02)

[\ UV

Under assumption (Ay), @ [J] is increasing in ¢2,. This means that for o2, high enough,

0k )" (G o () ) | 0 [ (5 (7))~ 7).

Oy

Hence, for 052 high enough the denominator of 3 (ginf) is close to the denominator of (3 (ginf),

whereas the numerator is lower. Thus, for 052 high enough, we have ﬁ (Einf) <0 (ginf). Note
that 0822 high enough does not mean 032 — +o00. Thus, Z is not a sufficient statistic for (my, Z)
when estimating 6.

Finally, we need to check that assumptions (A,;), (A,) and (A;), respectively given by (18),
(20) and (21) are compatible.

e (A,) and (A,) are compatible.

, (dh+ab)” (05+0$)> |

It suffices to choose 2, > max (05 + oy 5 5
o
€2

e (A;) and (A;) are compatible. It suffices to choose of + 07 < 02, < 3 (o3 + O’%) :

(02 +02)* (03 +02)
2 +
og, 2

e (A,) and (A,) are compatible. 3 (07 + of) > & 02, > (0§ 4 02)

which corresponds to (A, ).

Now, let us examine the decision to go public when firms hire a priori good managers.

6.2 Proof of Proposition 2 and 3

At the equilibrium, initial owners of companies choose to undertake an IPO if and only if doing
so maximizes the total expected revenue of the manager they hire, that is iff

) —
A By, z [Bo(0 | M1, Z, €, €2)] + Pr (E(9 | 1, Z,€*,2) > 5) I6;

0+ e (m1 (2)) — o (e (m1 (€2))) ~
VE,, [Eg(0 | 71, ¢, 22)] + Pr (E(Q | 1, €%, 65) > 0) 3

( 0+e(m(e2),Z) — (e (mi(e2) , Z)) —c )
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This reduces to 8 < 8 <§SUP>, with

ﬁgesup =
[e* (1 (e2), Z) =P (e* (mi(e2), Z)) — ] = [e* (m1(e2)) — ¥ (e" (m1 (e2)))]

N

P Rl i sy Y (o6 + 7+ &) (i (w (7)) -7
( (02402 +02) (02 + 02) o ) %

+20§203 (05 + 0727)77

(22)

Now let us compare the thresholds (ginf) and [ (§SUD> . We first make some preliminary
statements.

1) Regarding 3 (ginf) given by (16):

e Its numerator ¢ (e* (1)) — 1 (€* (e2)) + ¢ is positive, since e* (e1) is higher than e* (¢;) and
since 1) (e) is an increasing function of e.

e Its denominator

o (o5 + JS; 0‘32)% (5(W (Oint)) — 5inf> -0 M <§(W (Ounr)) — gim)

Oy Oy

corresponds to the difference between two probabilities.

If 5(W (?inf)) = giﬂf, both probabilities are equal to % The denominator is equal to 0
and (3 (éinf) tends to the infinity.

Ifo (W (ginf)) pe ginf, the denominator is strictly positive. Hence, (3 (Einf) is positive and
finite.

If § (W (Einf)) > Oins and sufficiently high, these probabilities are equal to 1. Hence,
B (Oint) tends to the infinity.

2) Regarding [ <§SUp) given by (22):

e Its numerator [e* (71, Z) — ¢ (e* (71, Z)) — c]—[e* (71 (€2)) — ¢ (e* (w1 (£2)))] is positive since
it corresponds to the difference of profit resulting from the choice of effort associated with
the information set (71 (e2), Z) in the first case and with the information set 71 (€2) in the
second case. This effort is nearer the first-best level in the first case.
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e Its denominator

N e L P G I
( (02 + 02+ 02) (03 + 02)? o ) %

+20§20§' (05 + 05)

corresponds to the difference between two probabilities.

—sup

o« 10 (W (7
to 0 so that (8 <§SUp> tends to the infinity.

)) = §SUp, both probabilities are equal to % The denominator is then equal

If (W (§SUD>> pe ESUD, the denominator is strictly positive. Hence, 3 (§SUD> is positive
and finite.
Ifo (W <§SUp)> >0 " and sufficiently high, these two probabilities are equal to 1. Hence,

164 <§SUD> tends to the infinity.

The proof of proposition 3 is direct from point 2). If § takes an intermediate value, then if
0 (W @SUp)) =" ord (W <5SUD)> > §SUp, g <p <§SUp> and it is optimal to undertake an

IPO. But, if 5(W <§SUP 2 7™ then we can have either 6 <p (§SUP> or 3>p <§SUD> It is
then not necessarily optimal to undertake an IPO.
3) Moreover,

g(W <§SUD>> I esp — pesp + Y (€sp) —lesp) AL B 174 <§S“p> 7

. 1-» 1-p
ter‘;z 1
- _ * s S _ * _
O(W Bis)) =1 — €sp — PEsp +1¢<68P) V(esp) At B W (Gin)
N —bp l-p
te;nrl 1

_ Term 1 is independent of the type of the agent since egp, €5p, A, p and B do not depend on
0. W (Ginf, 51) = Oing +€* (Hinf, sl) — ¢ is strictly increasing in fjy¢. Indeed, by using equation (14)

d e (Oint,€1)

d Gin
>0 by definition L
_ 7= — _ (02+02)5 ~ _ _ \202+40?
Oint (9 (W (Oint)) — 9inf> \/%007377 exp —3 <9 (W (6int)) — 9inf> % o
Y"(e*) ‘

Thus, for example if we consider the cases where either P 2 §<W <§SUp)> or 0" >
5<W @SUP)), we adjust Term 1 in such a way that 0" is just above ] (W @su’))) or much
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—sup —=sup

higher than 6 (W <€ >> Then, we choose 0ins sufficiently low - such that W <9 > >W (ainf),
7 g(W (Binf)) and such that 3 (finf) is finite. In that case, we obtain /3 (§SUD> > (3 (Gin)-
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