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Abstract

This article investigates the ability of regulatory agencies to keep
firms to fixed budgets. The budget implemented at an interim date is
always superior to the one efficient ex ante, since, at the interim stage,
regulators do not internalize the disincentive effect of their intervention
on firm’s effort. Budget constraints are more or less soft according to
the information available to regulators. The ability of financial markets
to generate information is endogenized. It is shown that stock price
information may increase the softness of the budget constraint, decrease
firms’ incentives to exert effort and may reduce social welfare. It also
appears that the “softness” of these constraints depends on the type of
claims used to finance initial investments. A straightforward application
of the model sheds light on the privatisation decision.
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1 Introduction:

Since the beginning of the eighties, numerous utilities have been privatised
in Western European countries. Also the number of contractual relationships
between regulatory agencies and private suppliers has increased. The present
paper is interested in the type of budget constraints faced by these firms and
investigates the existence of an informational link between the capital structure
of these firms and the “soft budget constraint” syndrome. According to Maskin
(1996), this syndrome “pertains whenever a funding source -e.g. a bank or a
government- finds it impossible to keep an enterprise to a fixed budget. That
is, the enterprise can extract ex post a bigger subsidy or loan than would have

been considered efficient ex ante” !

. The “softness” of budget constraints faced
by regulated firms has been a central theme in the regulatory debate over the
last few years.

When a firm is publicly traded, stock prices may convey information. The
finance literature has emphasized the capacity of financial markets to generate
prospective information, i.e. regarding firms’ future performances. Stock prices
are informative when traders have the ability to anticipate future returns, and
trade accordingly®. In particular, one strong argument for privatising pub-
lic utilities is that this additional information can be used by regulators to
implement more efficient regulations.

The paper shows that stock price information may make budget constraints
softer, lessen the power of the incentive scheme and decrease welfare. The broad

intuition of this result is the following: budget constraints are more or less

soft according to regulators’ beliefs concerning firms’ future performance. The

see also Laffont and Tirole (1993): “a public enterprise is not subject to the discipline
of the bankruptcy process because the government always bails it out in case of difficulty”.
As emphasized by these authors, the argument could easily be extended to regulated firms,
in general.

Zsee for example Laffont and Tirole (1993): “ Stock market prices contain information
about the firm’s future prospects and thus about the managers’ long term decisions.”



ability of a regulator to stick to a given budget depends on the information she
receives. News can be good or bad, according to the stock price evolution, and
more or less informative. The consequence of this information is asymmetric:
good news does not affect the regulator’s incentives to alter budget constraints
although bad news does. But the extent to which bad news is really bad
depends on the informational content of prices: the more informative, the
higher these incentives. Hence, with a more precise financial signal, firms
anticipate softer regulation, their own incentives to exert effort diminish and
welfare decreases. This result has some policy implications for the privatisation
process but also sheds light on the debt-equity choice of a firm mainly engaged
in a procurement relationship: the pecking order of financing projects depends,
in this regulatory setting, on the amount of information contained in security
prices.

In a very simple moral hazard setting, the regulator has to provide incen-
tives to induce managers to exert effort. If the firm is privatised, the regu-
lator receives financial information -the security price is observed- regarding
an interim state of the world conditioning the future prospects of the firm.
The price is an imperfect signal on the interim state because the identity of
traders, whether or not they are informed, is unknown. The regulator updates
beliefs accordingly and may decide to undertake an action which is socially
costly, which increases the odds that the firm’s project eventually succeeds. A
straightforward example is when the regulator grants new funds to the firm.
But the interpretation can be enlarged to take into account other alterations
of the economic environment of the regulated firm: the price cap is reviewed in
a less stringent fashion, the competitive policy is changed in a more favorable
way etc... This “regulatory intervention” is more valuable when the project
encounters real difficulties at the interim date. Last, ex post, the social surplus
of the project is realized and the security returns paid.

There are two basic trade-offs driving the model’s results. First, the man-



agerial effort and the regulatory rescue at the interim date are substitute. If
the firm anticipates ex ante that the regulator is willing to intervene, its will-
ingness to exert effort is decreased. As a consequence, the regulator has to give
up higher informational rents when a regulatory rescue is expected. But, in a
complete contracting world, this sole fact does not make the budget constraint
soft: it is possible to stipulate intervention levels and informational rents in
a contract, whatever these levels. The soft budget constraint problem arises
endogenously when contracts are incomplete. At the interim stage, the effort of
the firm is sunk. Then, the regulator chooses an intervention level by compar-
ing the cost of this decision to its expected benefit at this date, i.e. for a given
level of wages for the firm. Compared to the usual second best contract, the
regulator intervenes too often, as the negative effect on rents is not taken into
account at this date. Hence, the constraint is soft because of the impossibility
to commit ex ante to a particular level of intervention.

The second trade-off deals with the informational content of security prices:
the positive effect of precise information is that it allows the regulator to choose
the right decision at the interim date. But with this benefit comes a cost:
consider a case in which the intervention cost is sufficiently high such that the
regulator would never intervene when she receives good news. Now, a precise,
bad signal increases her willingness to intervene relative to an imprecise one.
Ex ante, the firm expects a higher probability of intervention when the signal
is precise which, as just mentioned, decreases its incentive to exert effort. It
may happen that this cost overwhelms the benefit and the expected welfare is
a non monotonic function of the information precision.

The above non monotonicity of the informational effect on welfare gives
rise to the normative part of the paper: how should regulators control the
informativeness of security prices? The point is to endogenize information
revelation. A simple model of informed trading a la Kyle is used. Strategic

investors can become informed about the underlying state of the world and



place orders to benefit from this information. Consequently, the equilibrium
price is a signal of the future prospects of the project. But, considering that
these traders have to pay a search cost for this information, they will eventually
invest in this search if and only if the extra benefit associated is sufficiently high.
This benefit depends on the uncertainty of the security return. If the security
pays the same amount in all states, private information has no value. In such a
case, strategic traders will not pay for the cost and financial agents, anticipating
that trading orders do not reflect any information. Alternatively, for sufficiently
differentiated payoffs, potential informed traders will invest to find out the
promised return and stock prices will be informative about the interim state.
Considering that privatisation entails the issuance of risky securities, such a
decision is optimal, other things being equal, when the intervention cost is
not too high. Note also that this model can be extended to take into account
liquidity considerations and the choice between partial or total privatisation.
A more liquid market allows informed traders to make greater profits on their
information and increase the price informativeness. Public ownership or partial
privatisation is socially desirable for high intervention costs as it alleviates the
soft budget constraint syndrome. Similarly, for these values, debt financing is
preferable to a more informative security like equity.

This paper is of course related to the literature on soft budget constraints,
initiated by Kornai (1979). In particular, like Dewatripont and Maskin (1996),
the softness of this constraint is due to contract incompletness. Their paper fo-
cuses on the importance of centralised or decentralised credit relationships but
the key force driving their results deals with information flows: in a centralised
system, creditors are fully informed about firm’s prospects while they have no
information at all under decentralisation. From a methodological standpoint,
less drastic information structures are considered here to obtain additional
comparative results. Moreover, information flows are endogenized through se-

curity design. There is also an abundant literature about the privatisation of



monopolistic firms. Shapiro and Willig (1990) consider that politicians pursue
their own agenda and compare the internal and allocative efficiency under the
two ownership stuctures. Another approach, due to Sappington and Stiglitz
(1987), argues that privatisation increases the transaction cost of governmental
subsidies. Nonetheless, it is unclear in these models why an “efficient” regulator
could not replicate any outcome induced by a particular ownership structure?.
Closer to this analysis, Schmidt (1996) endogenizes this government failure in
viewing privatisation as a commitment not to acquire new information about
firms. It makes credible the threat to cut back subsidies to an inefficient firm
which in turn provides incentives for managers to exert effort. Like this pa-
per, the present one tries to model the regulatory process. In contrast with
it, it allows for contingent wage contracts and also models how information is
revealed. Without imposing an exogenous information structure, it appears
that privatisation generates additional information about the firm. This result
is consistent with the finance literature about the monitoring role of financial
markets as well as with some casual evidence?. What is particularly interesting
is the prospective (or speculative to adopt the Holmstrém-Tirole terminology)
nature of this information. Of course, listing a firm necessitates the public
revelation of retrospective information, i.e. regarding past performances. But
there is no reason to believe that a regulator could not obtain this information
from a state owned firm. Nonetheless, as pointed out by Holmstrom and Tirole
(1993): “ it seems clear that the stock market today performs an important
role as a monitor of management...”, the argument being that stock prices are
informative about future payoffs. These ideas have been widely used to inves-
tigate the consequences of financial information on manager incentives. The

present paper adopts the same perspective but looks at the informational effect

3see Laffont and Tirole (1993) for an explanation based on a multiprincipal approach.

Mnformation acquisition is always costly and one has to wonder whether or not a state
agency has more incentives to acquire information than speculators in financial markets. For
instance, regulators in the UK have recently expressed concerns about a possible delisting of
regulated firms following a takeover, on the ground that valuable information may be lost.



on the regulator (principal)’s incentives instead of the manager (agent)’s ones.
The paper is organized as follows: section 2 presents the model and the
second best contract, section 3 considers the incomplete contract case and

section 4 endogenizes the financial signal. A final section concludes the paper.

2 The Model and the Second Best Allocation.

I first present the informational structure of the model. Then, assuming that

contracts are complete, the second best allocation is characterized.

2.1 The Model.

Consider a regulated firm which has an investment project of a given size
I. Once this amount is invested, the social surplus generated by this project
may be high, V = V or low, V = V. The probability distribution of this
surplus depends on an effort exerted by the manager of the regulated firm. For
simplicity, assume that this effort is ¢ € {e;, ey} and that the corresponding

probabilities are such that:

cy -H v/

The main features the model is intended to capture are the following: the
odds of success, (v + (1 — v)qr), are higher when the manager chooses e = ey
than when a low effort level is exerted (qr). It is assumed that the project
goes through an interim stage defined by a state of the world o € {L, H}.
This intermediary state determines the conditional probability of success. The
conditional probability is higher in a good state (¢ = H) than in a bad one
(o0 = L). The interim state of the world is not observable by the various

agents. Nonetheless, there exists a signal associated with this state. Consider



that this signal is given by the price of a security issued by the firm. It will be
endogenized in the last section. For the moment, I suppose that both parties
observe a price P = {Pp, Py}, with P, < Py, (if the firm stays in public
hands, no signal is issued, or equivalently P, = Py) which depends on the
interim state in the following way:

H o v Py

I 1 —mr . Py

Of course mp > 7p. If 7y = 7y, the observation of P; is uninformative.

Suppose now that the regulator has the possibility to increase the odds of
success at the interim date. The most straightforward interpretation is that
the regulator provides the firm with new funds at this date: the budget is
increased. But even if direct transfers from regulators to firms are precluded,
this action may also refer to different sorts of “interventions”: the regulator
may decide to relax the regulatory environment, e.g. by increasing a price
cap, changing the competition policy in a favorable way, etc... Whatever the
interpretation, this intervention is socially costly and p denotes this cost. On
the other hand, this action has also a benefit: it increases gz, by Aqr, = ¢ — 4.
For simplicity, it is assumed that Agy = g — q% = 0: the idea is that the
“marginal” benefit of the intervention is higher when the interim state is indeed
bad (the analysis could be extended to Agy < Aqyr). Hence, denoting by ¢ the
probability of the regulator’s intervention, the conditional probability of success
is: qr(i) = qf +1Aqz.

As a benchmark, assume that the manager’s effort is observable. What
would be the first-best effort and intervention levels? First, it is assumed that

ey is optimal:

(r+(1=2).q.(0).V + (1=v).(1=qu(i))V. — en = qu(i).V + (1=q(1))V — ey,



SAV=V-V >

eg — eyp

A1 ) W
The optimal level of intervention depends, of course, on the signal received.
Let 7; be the probability of intervention when the price of the security is
P; € {Py, Py}. ifb maximizes the expected welfare at the interim stage, i.e.

conditionally on P;:

max W(i;) =

v

Prob(H\F;).V + Prob(L\P;)(q(i;)V + (1 — qu(i;))V) —ijp (2)

Then, ifb satisfies:

(3)

120 = ]
J 0 otherwise

gy { Lif p < Prob(L\P;)AqrAV

If p < po = Prob(L\Pr)AqrAV, the regulator intervenes irrespective of the
signal received, if p > p; = Prob(L\Pr)Aq, AV, she does not intervene at
all and finally, for intermediary values of p, she intervenes if and only if the
signal is bad. It is worth remarking that in this first best world, the budget
constraint is not soft: ex ante, the regulator can decide to intervene following
the previous first best rule and she has no incentive to renege on that rule. Note
also that when the first best is implemented, a more accurate signal enhances
social welfare. In our framework, a simple measure of precision is 7y — 7.
For extreme values of p, an increase in 7 for a given 7, does not affect social
welfare at all. But for p € [po, p1], W7°, the social welfare if the first best is

implemented is equal to:

Wit = (1/ + (1 —v)(7r.qy + (1 — WL)qi)).AV—I—

Vo (o1 =) + (1= ). (1= 70))p (4)



WY(.) increases with 7y (and decreases with 7). Finally, the thresholds for

p also depend on mp — 7y, as:

PTOb(L\PH) — _(-v)m and PTOb(L\PL) — (1-v).(1=7p)

vt (—v)rL P A—r )+ =2).(1=71)
Thus, an increase in g diminishes py and increases p;. A more accurate signal
expands the interval where the regulator intervenes only if the security price is
low: given that the signal is accurate, the odds of choosing the wrong decision,
i.e. intervening when, in fact, the interim state is the good one, are low. The
expected welfare under symmetric information increases with the accuracy of

the signal.

2.2 The Contractible Case

Consider now that the effort choice is a moral hazard variable. 1 assume here
that the final outcome (V') ®, the security price (P;) and the intervention i,
are contractible. The timing of the game is as follows: first, the regulator
offers a contract stipulating R, a transfer to the firm, and 7, the intervention
level. Then, the firm chooses e. The signal P; is received and the regulator’s
intervention is ¢;. Last, V is realized. In this complete contracting world, a
contract is defined by a vector of transfers R = {Ry, Rr, R, R} and a pair of
intervention probabilities ¢ = {iy, i1, }. Assuming that the firm is risk neutral,

its expected utility is simply:

Uy = Prob(Py).[Ry + Prob(H\Py)R
+Prob(L\Py)-(qu(im) R+ (1= qu(in)) B)|
+ Prob(PL).[ Ry + Prob(H\Py)R

+Prob(L\PL)-(qu(in) R+ (1 — qu(iL))R)| = (5)

To induce a high effort level, the contract has to be incentive compatible. The

incentive compatibility constraint (I1C) is:

®One may introduce an adverse selection parameter ex post without affecting the results.



(7TH — WL).(RH — RL) + (R — E)(l — WL.qL(iH) — (1 — WL).qL(iL))

> G CL (6)

The limited liability of the firm implies that the payments R be non negative®.
For simplicity, I assume that the incentive problem is sufficiently severe to
guarantee that the individual rationality constraint of the firm is not binding:
er, < epv/(v+ (1 —v).qr). Finally, I consider that the financial signal is not
too precise, q; .7y < 7, to avoid the extreme case where all incentives depend
only on the financial signal”. The objective function of a benevolent regulator

is then :

W = Prob(Py). [Prob(H\PH). (V= (1= a)R) + Prob(L\Py).
(V= (1= @)+ (1= aulin (1~ (1 = D) — (1 =) — 1)

+ Prob(Py). [Prob(H\PL). (V= (1= )R) + Prob(L\Py).
(qu(i)-(V = (1 = a)B) + (1 = quin))(V — (1 — a)R)) — (1 — a) Ry, — w)]

— — ey (7)

where a denotes the weight of the firm in the welfare function (see for example
Baron and Myerson (1982) for such a modelling). Maximizing this objective

subject to the incentive constraint yields the second best contract:

Proposition 1 The second best contract satisfies:

o Rt = EZE*:O;' R*_ eg—er

T u(l=rpan () —(1=71)-a1(65))

5 Alternatively, the firm can be considered as infinitely risk averse below zero.

"Holmstrém and Tirole (1993) show that basing managerial compensation schemes on
interim stock prices i1s useful only if prices contain information which cannot be recovered
from ex post profit realizations. It may happen that interim information is useless for
incentive purposes but that it helps choosing a better intervention decision.

10



o The probability of intervention decreases with p and ts lower when Py is

observed than when P = Pr.

Proof and details: see appendix 1.

For very low values of p, the regulator always intervenes, then she randomizes
when she receives a good signal and intervenes if the signal is bad, then inter-
venes only if the signal is bad, then randomizes in this case, and last, when
intervention is very costly, never intervenes. Relative to the first best case,
the regulator has to give up rents to the firm in order to obtain a high effort
level. The point is that these rents increase with the intervention level. There
is a free-rider problem since the agent substitutes the regulator’s intervention
at the interim stage for its own effort ex ante. The agent’s incentives to exert
effort are reduced if the regulatory rescue is anticipated: to the extreme, the
reasoning is that managerial effort is useless since in any case, the regulator
will rescue the firm. As a result, the regulator faces a trade-off between the
efficiency of the intervention -social benefits minus direct social costs- and the
level of incentives. Consequently, the second best intervention level is lower
than the first best one. Note that there is no room for a soft budget constraint
if contracts are complete: the level of intervention is given by the optimal con-
tract and in that sense the firm is kept to a fixed budget. In this setting, one

can show the following comparative result:

Proposition 2 Lel ]% and ]5j be two different financial signals. Assume that
g > Ty and 7 = 7. Denote by W*(mg,p) the expected social welfare if
the second best contract is implemented for p, mgy. Then: ¥ p,  W*(7p,p) >
W*(Tm, p).

Proof: immediate. A precise signal makes intervention less attractive when
Py is received, and more attractive if the signal is Pr. Moreover, the slope of

W*(my, p) with respect to p increases with 7.

11



The intuition presented in the symmetric information setting still holds: a
more accurate signal (]5]) allows the regulator to intervene when it is really
necessary, i.e. when ¢ = L. The difference is that now, a higher level of
intervention implies that the regulator has to give up larger informational rents
to induce effort. Nonetheless, for a given level of informational rents, the
expected welfare is higher when the signal is precise, whatever the value of
these rents.

The main conclusion of this section is that the conventional wisdom ac-
cording to which “more information is better” is indeed true in the present
context. If one thinks that financial markets may generate this information,
there is definitely no cost to use them for that purpose. In particular, apply-
ing this result to the privatisation decision (meant as a public floatation of a
state owned company), the regulator can benefit from additional information
once the firm is quoted to implement better regulatory controls. Actually, this
argument has often been put forward in favor of privatisation, like for example
in the debate about the delisting of companies following a takeover. From that
point of view, privatisation is indeed socially desirable and the more informa-
tive the stock price, the better. The next section shows that if the intervention
level is not contractible, the budget constraint is soft and the previous results

are no longer valid.

3 Non Verifiable Intervention and Soft Bud-
get Constraint.

In most cases, the contractibility of regulators’ intervention is a very strong
assumption. For instance, a third party such as a court may be unable to
verify whether or not a regulatory environment has been relaxed, or if a “less”
stringent price cap has been implemented: the court would have to compare
the current regulation with a potential one and the judicial system may simply

lack competence and/or information to achieve this role. Empirical evidence

12



clearly suggests that regulators have room to alter firms’ budgets or regulatory
environment.

I first show that the impossibility to write ex ante enforceable contracts
stipulating future interventions makes the budget constraint soft. This is due
to the fact that at the interim date, regulators always prefer a level of inter-
vention greater or equal to the efficient one ex ante. The intuition comes from
the substitutability of the regulator’s intervention and the firm’s effort. In the
second best contract, the regulator takes into account the negative effect on
incentives of her own intervention. But at the interim stage, once the effort
has been sunk, the regulator prefers a higher level of intervention. The second
result of this section is that, for a whole range of parameter values, a more
accurate signal is socially harmful. An imprecise signal decreases the regu-
lator’s incentives to intervene once P is received: with respect to a precise
signal, it is less likely that the true state is a bad one. But as regulators tend
to intervene too much, an imprecise signal makes it easier to induce effort ex
ante, and informational rents are saved. Faure-Grimaud (1995) shows that all
the results in this section also hold if intervention is verifiable but contracts

can be renegotiated.

When 1; is not contractible, the regulator determines her intervention level
on the basis of the signal received at the interim date. Three situations may
arise: the regulator intervenes in any case, i.e. even if the signal is Pp; the
regulator intervenes only if she observes a drop in the price, i.e. P = Pr;
or there is no intervention at all. Hence, the regulator has to solve the three
problems corresponding to the different cases and then to compare the three
optimal contracts offered to the firm. The generic program of the regulator

can be stated in the following way:

max Prob( Py). [Prob(H\PH).(V —-(1- oz)E’) + Prob(L\ Pg).

13



(i) (V= (1= ) R) + (1 = qu (i) (V. = (1 = a)R)) — (1 — a) Ry — i?—;-p)]

+ Prob(Py). [Prob(H\PL). (V= (1= )R) + Prob(L\Py).

(a2 (i5)-(V = (1 = @) B) + (1 = qr(ig))(V. — (1 = @)B)) — (1 — )Ry — i%-ﬂ)]
—[ —aey (8)

. B €y — €,
IO R-B > - ~
5 (Z ) - - 1/(1 — WLQL(Z?'{) - (1 - WL)qL(Z%))

and some requlator’s incentive constraints to ensure that the level of interven-
tion chosen at the interim date corresponds to the particular case considered:

O

Case A: Intervention even if P = Pp: % = i3 = 1:
o Prob(L\Pi)-(qh(V — (1 = 0)R) + (1 — g))(V. — (1 — a)R)) — p >
Prob(L\Pi)-(g3(V — (1 = a)R) + (1 — g))(V. — (1 — a)R))
Case B: Intervention only if P = Pp: i% =043 = 1

o Prob(L\Py).(qp(V — (1 —a)R) + (1 — g )(V. — (1 = @)R)) —p >
Prob(L\P)(qp(V — (1 — o) R) + (1 — gz )(V — (1 — @) 1))

o Prob(L\Py).(qp(V — (1 = a)R) + (1 —q)(V. — (1 —a)R)) —p <
Prob(L\Py).(q ( L—a)R)+(1—gp)(V—(1-a)R))

—
° =% =0
o Prob(L\Pp).(q(V — (1 —a)R) + (1 = ¢ )(V. — (1 = a)R)) — p <

Prob(L\Pp).(¢7(V = (1 = @) R) + (1 — gz )(V. — (1 — a)R))

Case C: No Intervention: 9

o
Il

To illustrate the significance of these constraints, the first one in Case B, for
instance, states that the regulator prefers to intervene if she observes bad
news; the second one that she does not intervene if P = Ppy. The following

proposition summarizes the results:

Proposition 3 Ifthe intervention of the requlator is not contractible, the levels
which are implemented, as well as the informational rents of the firm, are
always greater or equal to the second best levels. The expected welfare is a non

monotonic function of the intervention cost , p, and can be illustrated with the

14



following graph:

PopP1 P2 P3 P

Proof and details: See appendix 2. For low values of p, the regulator always
intervenes, for values between py and py, only if the stock price goes down and
last, when intervening is very costly, :° = 0. In all cases, however, the regulator
tends to intervene too often (for instance, py > p,).

In the second best case, the regulator maximizes her welfare simultane-
ously (at the ex ante date) with respect to wages and intervention levels. A
higher intervention level decreases the incentives to exert effort and conse-
quently requires a higher transfer to the firm to obtain ey. But the second
best contracts solve optimally this trade-off between informational rents and
intervention levels. Now, if the intervention is not contractible, the regulator

chooses her preferred level at the interim date, i.e. once the effort has been

15



chosen. Hence, the negative effect of a higher intervention level is no longer
internalized. At this date, wages are fixed and the regulator, conditional on
her information, decides to rescue the firm or not on the sole basis of economic
efficiency (i.e. she compares the marginal cost p with the marginal benefit
Aqr Prob(L\P;)(AV — AR)). Ex ante, the firm anticipates this effect and asks
for a higher transfer to exert effort. To put it in another way, the regulator
faces a time inconsistency problem: the optimal decision ex ante differs from
the optimal interim decision. Expected welfare is always lower or equal to the

one which would prevail in the complete contract setting.

The most intriguing part of the proposition deals with the range of parameters
for which the welfare function increases along with the intervention cost. This
occurs when the “no-intervention” constraint of the regulator is binding. For
instance, between [pg, p1], the regulator is better off not intervening if she
observes a rise in the stock price. Nonetheless, the intervention cost is relatively
small and the constraint ensuring that the regulator does not intervene is indeed
binding. In this case, an increase in p softens this constraint and, overall,
welfare is increased.

This non-monotonicity of the welfare function explains why a more accurate

signal may be socially harmful.

Proposition 4 Lel ]% and ]5j be two different financial signals. Assume that
g > Ty and 7 = 7. Denote by We(mm,p) the expected social welfare if
the optimal incomplete contract is implemented for p, wp. Then, there exists

a threshold p* such that:
o Vp<p', W°(km,p) = W°(%u,p)
o Vp=p', Wo(km,p) < W°(7m,p)

Proof: immediate. py decreases and p, increases if the signal is more accurate.

However, W*°(p;) remains constant. Last, one can check that the threshold

16



Aqp Prob(L\Pp) _
u-l-(l—u)qi-I-Prob(If’L)AqL(Prob(L\F’L)—Prob(L\PL))

value is p*= (vH(1=1)g ) (AV=Re).

W=(..p)

A more precise signal decreases the willingness of the regulator to intervene
when P = Py and increases it when P = Pp. The intervention is marginally
more efficient if the true state of nature is indeed bad, i.e. L. The conditional
probability, given P = Py, that the true state of the world is bad is lower if
the signal is more precise. Ex ante, the regulator knows that if she observes
Prr, she will be less tempted to intervene if the signal is precise. Conversely, a
precise, bad signal increases the incentives to intervene relative to an imprecise,
bad signal. Then, remember that the regulator intervenes too often compared
to the second best contract. These two facts together give the result: the
discrepancy between the solution if the intervention is not verifiable and the
usual second best contract depends on the precision of the signal. For low
values of the intervention cost, a precise signal reduces the difference between

the two contracts. For high values, the reverse holds. The argument that the
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regulator could simply ignore the signal and obtain a welfare at least as high
as what she would get without the signal, is not valid.

The counter-intuitive result of this section is that, for p > p*, less infor-
mation is socially desirable. In this “third best” world, and for these values of
the project cost, it is as if less information is the only way for the regulator
to commit not to intervene. Ex ante, some informational rents can be saved
and the welfare enhanced. Another interpretation is that the signal affects the
opportunistic behavior of the regulator. The above setting is close to a double
moral hazard problem in which both the agent (the firm) and the principal
(the regulator) can put efforts into the project. The difficulty is to make the
regulator choose the right level of intervention, that is to say the second best
one, which in turn determines the incentive contract. The precision of the
signal modifies the regulator’s incentives to behave opportunistically by affect-
ing her willingness to intervene. This result is related to those of Aghion and
Tirole (1994), Crémer (1994, 1995) or Dewatripont and Maskin (1995): in an
incomplete contract setting, the information flows alter principals’ incentives
which in turn modify the set of implementable contracts.

The next section deals with the regulator’s ability to control financial infor-
mation flows. Is it possible for regulators to modulate these information flows
through the design of securities? What are, in particular, from this informa-

tional standpoint, the costs and benefits of privatising a public utility?
4 Security Design and Financial Information.

The ability of financial markets to generate information about firm’s manage-
ment or its long term prospects is a well known theme in financial literature.
This section aims at providing a normative answer to the previous questions
by endogenizing this informational process. A simple microstructure model, a
la Glosten-Milgrom (1985) is employed to represent the functioning of financial

markets. Agents can be of two types: either informed traders (or speculators
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as defined by Holmstrom-Tirole (1993)) or liquidity traders. Informed traders
are active traders. They can be referred to as “insiders” but the key idea is
that they are agents who are particularly skillful in processing information.
Liquidity traders are “passive” ones in the sense that they trade for exoge-
nous reasons. The special feature of the model is that informed traders are
considered as potential ones. They have to pay a search cost to obtain their
piece of information. They are willing to pay for this cost if and only if it is
overcompensated by the associated expected benefits. These benefits in turn
depend on the uncertainty of the future earnings paid by the security: know-
ing in advance the true state of the world is valueless if the security yields the
same return in all states of the world. The next step is to assume that the
regulator has the ability to design the regulated firm security (see below for a
discussion of this assumption) at the beginning of the game to finance the ini-
tial investment /. Stock prices are informative provided that final payoffs are
“sufficiently uncertain”. Focusing on the privatisation issue, a public flotation
may allow to generate information. Whether or not this decision is optimal
depends on the softness of the budget constraint: there exists a threshold p*,
above which privatisation decreases welfare. Some refinements of the privati-
sation decision are also considered, in particular liquidity issues are taken into
account. The stock has to be sufficiently liquid to be informative and some
conclusions are drawn regarding partial privatisation. These results can be
reinterpreted and adapted to provide insights for designing the capital struc-
ture of a private regulated firm: the choice between debt and equities is also
governed by the value of p. Projects with a “high rescuing cost” should be
financed by debt to decrease the accuracy of the signal and the oprobability of
a regulatory intervention. Conversely, equity financing dominates if the budget
constraint is not too soft.

Before presenting the financial model, a few comments regarding the hy-

pothesis that the regulator designs the regulated firm’s securities may be useful.
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In the privatisation case, there is little doubt that the regulator - who is also the
initial owner, directly or indirectly through a governmental agency - controls
the process. But even if the firm is in private hands, this assumption seems
appropriate. First, at a theoretical level, the security choice is observable and
verifiable. There is no reason why this choice should not be part of a regulatory
contract. The regulator has the possibility to control the financial structure
unless she decides herself not to do so. At an empirical level, most regulators
design regulated firms’ capital structure either formally or informally. For ex-
ample, in the United States, “a majority of the state commissions have the
power to regulate or control purchases, mergers, consolidations, issuance of
securities, property and security transactions with affiliated companies [...] In
addition, a few state commissions (fifteen) have the authority to regulate divi-
dends” (Phillips, 1988). But other informal agreements may also allow a tight
control on the issuance of securities. As an example, regulators can control the
choice of investment projects via the monitoring of capital expenditures. This
may also take the form of an implicit control on the financing of these projects.
There is a last case in which this assumption seems less appropriate: a procure-
ment relationship between a private supplier and a regulatory agency. A priori,
this agency does not control the capital structure of the supplier. Nonetheless,
there are still many examples where the supplier is a state owned firm like, for
instance, military industries of many countries. Note also that the regulator

can choose a firm according to its existing capital structure.

4.1 The Financial Market.

The objective of this section is to introduce a model in which the security price
is a signal of the interim state of the world. The simplest way to do that is
to assume there exists a class of financial agents who are able to discover the
true state of nature at the interim stage. They are the speculators or informed

traders. In fact, this representation is a “black box” which does not explain how
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this information is acquired. One may imagine that the information acquisition
process is something complex, based on the ability to aggregate different pieces
of information etc... Allen (1993) provides a rationale for this assumption: an
informed trader has the competence to process different pieces of information.
Indeed, a speculator is like an expert who may have a better knowledge of the
intermediary situation than the firm itself. The crucial assumption is not that
the firm ignores o, but that a direct revelation mechanism is not feasible. More
generally, one can wonder why the regulator does not simply hire this expert.
This question arises in our model, but also in the real world. The conventional
wisdom takes for granted not only that financial market have a monitoring role,
but also that they are the only ones, or equivalently the most efficient ones,
performing such a role. A possible explanation for the impossibility of hiring
an expert or asking the firm to reveal (if known) the interim state could lie
in the nature of the information generated: the regulator cannot remunerate
this expert directly if the information is hardly transferable or non verifiable.
Another reason may involve collusion issues: the firm and the expert have an
incentive to collude to announce that the project is in trouble to push the
regulator to rescue.

To obtain an imperfect signal on o, it is also essential that some other
agents trade for liquidity reasons. Hence, a market maker does not know if
a trading order comes from an informed or a liquidity trader. He updates
his beliefs accordingly. It is also assumed that there are at least two market
makers, competing a la Bertrand such that a fair price is quoted on the basis
of the posterior beliefs.

I consider a simple version of the Glosten-Milgrom model. Assume first
that the security is given, yielding (R, B;) according to the value of V or
equivalently to the firm’s revenue R. There is another riskless asset in the
economy whose return is normalized to zero. Financial markets are open at

date 0 (ex ante) when the security is issued, at date 1 (interim) and at date 2
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(ex post). All the contracts are observable and investors are able to anticipate
effort and intervention choices. At the interim date, a speculator can discover
the true state of nature o by paying a cost ¢. This cost represents the price
of information®. Investors are supposed to be risk neutral. Finally, I make the
convention that R; > ;.

With a probability 4, traders do not need liquidities at the interim date and
can trade for strategic reasons. They have the possibility to discover the true
interim state o if they pay a cost e¢. With probability (1 — ¢), trade at that
date is stochastic: according to their liquidity needs, financial agents buy with
probability p and sell with probability 1 — g. The number of securities issued,
N, is normalized to 1°.

It is assumed that agents have rational expectations, given their informa-
tion. In particular, potential informed traders or market makers correctly
anticipate the intervention level of the regulator following trading orders and
price equilibrium. Identically, the regulator and market makers know if, for a
given (R;, Rr), a potential insider is willing to pay ¢ to get the information.
Now, for a given security, what are the equilibrium prices at the different dates?

Consider first the ex ante date. At t=0, information is symmetric and the
market price, given that the manager is induced to exert effort and given the

anticipated intervention level of the regulator, is simply!:

Po=(v+(1=v)qp) R+ (1 —v)(1 = q1)E; (9)

where ¢ 1s the expected probability of success if ¢ = L. As the cost of the

8Note that our formulation could be extended to the case where a potential informed
trader may find the true state with a probability p(e) by exerting an effort e at a cost ¢(e).
Here, e € {0;1} and ¢(0) =0, ¢(1) = ¢, p(0) =0, p(1) = 1.

“Trading volumes are restricted to be either —1 (sell) or +1 (buy): what matters for the
model is that the market can be bull or bear.

10Note that I abstract from any underpricing issue: if the initial offer is subscribed by
uninformed agents who may have liquidity shocks at the interim date, they anticipate that
they are going to make losses when trading with informed agents. Holmtstrom and Tirole
(1993) show that uninformed traders are willing to buy the security only if the amount of
underpricing compensates these expected losses. This underpricing would add a cost to the
privatisation decision.
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investment is I, NPy > [. With N = 1, this individual rationality constraint
is:

(v + (1= v)g)Br + (1= v)(1 =g )Ry > 1 (10)

At the interim date, the equilibrium price depends on the possibility that
strategic traders are informed about the interim state. Assume first that the
security issued induces them to pay for the search cost. Knowing that, market

makers update their beliefs and quote a price satisfying:

P; = Prob(H\j)R; + Prob(L\j)R}” (11)

where j = b,a according to the order (b stands for bid and a for ask). R}
denotes the expected return given that ¢ = L and the anticipated intervention
i Ry = qu(i;)R; + (1 — qr.(i;))R;. An informed trader buys if o = H and
sells if 0 = L. Hence, the equilibrium price given that speculators pay for the
search cost ¢ (assuming that market makers anticipate this) is:

v(6+ (1 =) - |
Ve + (1 —6)u (Rr = Bp)(1 = qr(ia)) (12)

(1 — Zg(ls __|_ fl)(i E)Z) 0 (Rr— Rp)(1 — qu(i)) (13)

Pr= Ry +

By =Ry +

When i, = 13, the ask price is greater than the bid price: trading reveals
some information and a spread arises endogenously to reflect this fact. When
i, = 1 and 1, = 0, the regulator’s intervention has the opposite effect on
prices, but it is still assumed that P, is greater than P, , which is true if
v /(1 = Sl = v8 — (1 = D)) > Aaw/(1 — a}).

The optimal strategy of a potential informed trader at the interim stage
can now be characterized: buying the information is optimal if the expected

gain is greater than the search cost, i.e.:
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— c

fr =1ty = vProb(L\a)(l — qi(ia)) + (1 — v) Prob(H\b)(1 — qu(is))

(14)

Hence, to be informative, the security has to be sufficiently “risky”.

The second case to be considered is if the security issued does not satisfy
(14). Hence, any potential speculator refuses to pay for the search cost. In this
case, market makers know that any demand cannot come from an informed
agent. Thus, demand is uninformative and P} = P} = F,. The regulator does
not observe any financial signal and keeps her a priori at the interim stage to

base her intervention.

4.2 The Privatisation/Security Design Problem.

The objective of this paragraph is to endogenize the privatisation decision or
equivalently, the security choice. Ex ante, the regulator has two options: ei-
ther she chooses a security whose returns satisfy (14), e.g. by privatizing a
sufficiently large proportion of the firm’s capital - or she decides not to ob-
tain a signal at the interim date. The timing of the whole game is as follows:
initially, the regulator chooses contracts: (R, R, Ry, Rz) is the regulatory con-
tract, (Rz, B;) the financial one. P, is determined at t=0. At the interim
date, H or L is realized. If investors do not need liquidity, they may choose
to pay ¢ and the security price is established. On the basis of this price, the
regulator may intervene. Ex post, the social surplus is realized and transfers
are paid. In any event, the price is supposed to be either non contractible or
insufficiently informative (as in the previous section) such that wage contracts
are not contingent on it. It is equivalent to ¢ not too large.

The regulator has to solve a program identical to those of the previous
section except that now security design matters. It is assumed that the regu-
lator’s objective is unchanged if privatisation occurs: financial agents’ welfare

does not enter the regulatory agency program. This assumption is required
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because of the necessity to keep things comparable in order to isolate the pure
informative effect. Another argument could be that regulatory agencies pursue
their own objectives, as some casual evidence (like conflict of interest between
e.g., Ofgas and British Gas shareholders in the UK) may indicate. Hence,
the problem can be written as in the previous section except that now, the
regulator takes into account the payoffs paid by the security. According to
the values of Ry — R; and the inequality (14), investors decide whether or not
they want to invest in the search cost and the price may or may not reflect
some information. In fact, the effect of Ry — R; on the welfare is twofold: an
increase in the spread decreases, other things being equal, the absolute benefit
of an intervention: AV — AR — AR;. Hence, it introduces a bias toward less
intervention. In the privatisation case, this effect can easily be interpreted:
once the firm is in public hands, the regulator gets the full benefits of a success
while in the private case, some of these benefits accrue to private shareholders.

In the latter case, intervening is relatively less desirable.

The methodology employed is the following (see appendix 3 for details):
first, the program is solved given that the security price at the interim date
is uninformative (i.e. with (14) not satisfied). This program is divided into
two “sub-programs” according to the intervention level of the regulator. As
the price is uninformative i, = i, = °. 1 first solve for the non inter-

vention case (i.e. subject to the following non-intervention constraint: p >

Prob(L)Aqr(AV — AR — ARy)), and then under the alternative assumption.
One particular solution of these programs is Ry = R; = I, which is simi-
lar to riskless debt. Second, the program is solved when the security price is
an imperfect signal of the interim state, i.e. when AR; > ¢/K(is,1,) with
K{(ip,14) = vProb(I\a)(1 — qr(is)) + (1 — v)Prob(H\b)(1 — ¢r(i;)). In that
case, there exist three “sub-programs” identical to those sketched in the previ-

ous section. In any case, the constraint ARy > ¢/ K (14,1,) has to be satisfied.

One can prove the next proposition:
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Proposition 5 When the intervention cost is sufficiently high, it is optimal to
finance the project with a security offering a small spread between its returns.
Conversely, for low values of the intervention cost, a more “risky” security is

socially desirable.

Proof: see appendix 3.

This last proposition shows how informational considerations and budget con-
straint softness can drive security design. Given the impossibility to contract
on a particular intervention level, the regulator ex ante looks for an alternative,
and imperfect, way to control her intervention. As information flows influence
the softness of the budget constraint, this constraint is linked to the type
of claim used to initially finance the project. The benefit of being privately
informed in the financial market depends on the variability of the security’s
return. More or less risky securities generate more or less information. If the
soft budget constraint problem is severe, a regulator will be better off without
any additional information at the interim stage. It will diminish her willingness
to rescue a firm in trouble, which in turn will increase ex ante effort incentives.
Proposition 5 indicates that, in this case, the regulator should oblige the firm
to issue a security close to riskless debt, or should avoid a public quotation
of the firm. This result is obtained while a priori, privatisation decreases the
regulator’s incentives to rescue a firm. Alternatively, when intervention cost is
low, a riskier stock is socially desirable as it provides more information upon
which to base regulatory intervention. One implication of this proposition is
that, other things being equal, only firms which have a “low cost of rescue”
should be publicly floated. If one interprets this low cost as the firm’s quality,
only the “jewels of the crown” should be privatised. This interpretation may
highlight some aspects of the privatisation pattern which occurred in France.

So far, privatisation has been identified as a way of obtaining stock price
information. This view is roughly consistent with the finance literature and

conventional wisdom. Nonetheless, it is possible to “refine” these consider-
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ations. In particular, partial privatisations of public utilities are frequently
observed. It seems intuitive to link stock liquidity to the percentage of the
floated capital: the lower the stake held by the state, the more liquid the mar-
ket. According to Holmstrom and Tirole (1993), a more liquid market increases
the probability that trade occurs for liquidity reasons: the larger the capital
privatised, the lower 4. Now, for a given security, it is possible to obtain the

following corollary:

Corollary 1 For a given Ry, Ry, a sufficiently large number of shares has to
be sold to ensure that stock prices are informative. If p > p*, a partial, and

uninformative, privatisation is socially desirable.

The intuition is simply that a more liquid market increases informed traders’
benefits: when a trade order is placed, the probability that this order is given
by an informed agent is lower and consequently market makers’ beliefs are
closer to their a priori. Hence, traders’ incentives to become informed increase
with the liquidity. Therefore, the stock price in an illiquid market is not in-
formative. Once more, this is the optimal solution if the budget constraint
is really soft. Note also that governments can control for the market liquid-
ity by concentrating shares in few hands. In France, the privatisation process
has generally provided large stakes to few shareholders (called the “noyaux
durs”). The previous corollary could justify such a mechanism, regardless of
any control considerations.

The present results have to be contrasted with the paper of Sappington and
Stiglitz (1987) which argues that privatisation increases the transaction cost
of subsidies. This increase can be interpreted as a way of hardening budget
constraints. This effect can be accounted for in the model by assuming that the
intervention cost is p’ > p if the firm is privatised. Then, the welfare function
in the informative case is translated to the left which favors the privatisation
decision. Nonetheless, there may still exist a range of values for which the in-

formational effect compensates for the cost increase. Note also that the present
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results are obtained without taking into account the utility of shareholders in
the welfare function. Introducing this component will increase the softness of
the budget constraint in the privatisation case. Moreover, as paying returns to
private investors is a pure cost from the regulator’s point of view, the model
takes into account that the regulator is more willing to intervene if she owns
one hundred percent of the firm: it is as if she fully benefits from a successful
outcome. Still, the proposition shows that less intervention may occur in the
case of a public company because of the informational effect.

A strong argument in favor of public quotation deals with managerial in-
centives. Managers can be rewarded on the basis of stock performances and
the market for corporate control helps disciplining them. There is an impor-
tant literature focusing on these aspects. In this paper, we abstracted from
any conflict of interest between managers and shareholders. Introducing these
aspects would favor the issuance of informative securities. Note, however, that
the results would be unchanged for a whole range of parameters: if the signal
is not too accurate, the optimal contract bases all the incentives on the final
payoffs. Moreover, regulated firms are generally more “takeover-proof” than
other firms. In general, one would have to balance the positive effect on direct
internal efficiency (better incentives for managers) with the risk of a softer

budget constraint.

5 Conclusion

Over the last few years, two topics have frequently been discussed in the reg-
ulatory debate. First, regulators often suffer from a “soft budget constraint”;
second, security prices are informative and regulators should exploit this in-
formation to improve regulations. These have been strong arguments for pri-
vatising utilities.

The present paper is concerned with the possibility of a conflict between

these two conjectures. The model, and the results as well, can be illustrated
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with a fictitious example. Consider a firm manufacturing military aircraft,
engaged in a procurement relationship with the Department of Defense (DoD)
of her own country. The DoD has ordered a new type of aircraft manufactured
by this firm which represents the main activity of the firm for the next 10 years.
The final (after 10 years) “social” value of this project can be high but it can
also be zero if the plane is faulty. The probability of a faulty or useless plane
is negatively related to the effort (intensity of R&D etc...) that the firm puts
into the project. Before the completion of the aircraft, say after 5 years, the
DoD has the possibility to increase the budget by an amount p. Allocating
new funds increases the odds of success if the project is in a bad intermediary
state, but is useless if it is going well. The DoD only observes an imperfect

signal on this intermediary state.

The first results deal with the endogeneity of soft budget constraints. If the
firm anticipates a budget increase in the future, her incentives to exert effort
are decreased: she knows that it is more likely that the project will eventually
succeed and she free-rides on the DoD’s action. When contracts are incomplete,
the DoD decides whether or not to increase the budget at the interim date.
But at this date, (at least some of) the firm’s effort is sunk. The DoD does
not take into account the negative effect of a budget increase on the firm’s
incentives. Typically, there is a time inconsistency problem as the level chosen
after 5 years is always higher than what would have been deemed efficient ex
ante.

Now, what is the effect of information on the softness of the budget con-
straint? If the cost of improving the odds of success is high, increasing the
budget following a positive signal is out of the question. The problem that
the DoD is facing is asymmetric: should the budget be increased when a bad
stgnal is received? A more accurate signal makes the budget constraint softer:
the probability that the project is indeed in trouble, and consequently the

usefulness of a budget increase, is higher. The DoD benefits from a accurate
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information at the intermediary stage as she can intervene if necessary. But it
entails a cost when the project is started: the firm is less willing to work hard.
The overall effect can be negative and more information can decrease welfare.

The third line of results links the softness of the budget constraint with
the type of claim used to finance the initial investment. Stock prices may
convey information regarding the current state of the project if some strategic
traders in financial markets invest in a search cost. They will do so if the
benefits of informed trading are high. These profits depend on the nature of
the security and increase with both the uncertainty of final payoffs and the
security’s liquidity. So if the DoD can control the security issued, she can
partly control future informational flows. Assume now that the aircraft firm
is state owned. A large privatisation of this firm is not socially desirable when
the soft budget constraint syndrome is severe: the informativeness of the stock
price increases the possibility of a budget increase and induces less effort within
the firm. A security such as riskless debt may allow the DoD to stick to the
initial budget.

The results of this paper may shed a new light on the privatisation debate.
They show that the argument according to which regulators benefit from ad-
ditional information following a privatisation process should not be taken for
granted. Interestingly, the economic inefficiency -a softer budget constraint-
comes from the financial markets efficiency, meaning their propensity to reveal

information.
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APPENDIX

Appendix 1: proof of proposition 1.

Let A denote the Lagrange multiplier of the incentive constraint and Ay,
AL, Ao, A1 those of the transfer non negativity constraints : Ry > 0, By > 0,
R >0, R>0. The derivatives of the Lagrangian with respect to ( Ry, ;) are:

oL
Ey —(wvrg+ (1 —=v)m)(l —a)+ XNrg —7) + Ag =0
Ry

oL
R —(v(l—mg)+ (1 =)l —7p)) (1 —a) = ANrg — 7))+ A =0
O 4 (1= )(maanlin) + (1~ me)an(in))(1 — o)
+A1 = 7mrgrig) — (1 —7mr)qr(in)) + Ao =0
oL . .
@ =—(1=v)(1 —a)(l —mpqripg) — (1 — mr)qn(ir))

M1 —mrgrig) — (1 —mr)qr(in)) + A =0

STLL = (1 =v)(1 = 7L)Aqr(AV — (1 — a)(R — R)) — Prob(Py)p
—M1 = 7)Aqr(R—R) =0
% = (1 =)7L Aqr(AV — (1 — a)(R — R)) — Prob(Pg)p

—)\WLA(]L(R — E) =0

It is straightforward to check that R= R; = 0. From % = 0, then (with

g5 =rparlim)—(1-7r)ar(ir)):

oL 1l -« . c
= o (= ) = ) = (1= ) om + (1= )m)
—Xo Wf__q;; + Am

Hence, Ay > 0 as long as ¢ 7y < 7. But gj7my < 7p so Ay > 0 et Ry = 0.
As A > 0 then R = (eg —er)/v(1 — ¢5). We remark that 9L/di;, > OL/0ig
and we solve according to the value of p. Using the following notations Ry =

(1 - oz).% with k=01, then:
v. — i3

sy =iy = 1if p < pa = pEigEs (1 —v)AV — i)
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e _ 1—g (1—a).(eg—er) N : i
_Z?{ - WL.ASL N \/UAqLTL(AqLWL(l—l/I;AVL—PrOb(PH)P)’ ZE = Lif P < [p(“pb] with

= (1= VAV = )

“ifp = 0; i, = Lif p € [py, p.] with po = UETHZME (1 — v)AV — {227

R T 1—49 1—a).(eg—e .
iy =050 = (1_WL§.LAqL - \/quL(1—7rL)(Aq(L(l—)W(L)Izl—uL))AV—Prob(PL)p) i p € [pe; p]
—nr).A 0
LoD (1= v)AV — o)

Pd = Prob l—q%

-ty = 0515, = 0 if p 2> py
I assume that the value of the parameters are such that there exists at least

an interval where intervention is desirable:

(v4+(1=)qp J(AV=R1) > (v+(1=v)q AV =Re) > (v+(1—v)qp )(AV —Ro)

Appendix 2: proof of proposition 3.

There are 3 programs to solve, corresponding to the three cases listed in the
text. Considering R and AR = R— R as the two variables, it is straightforward
to get the solutions: the welfare function is a decreasing function of both vari-
ables and the constraints simply stipulate a minimum level for AR. According
to the value of p, one particular constraint binds. I simply give the different

solutions.

Case A: A solution exists only if p < po = Aqp Prob(L\ Py )(AV — Ry). Then
R=(eg—er)/v(l—q), R=0and :

W=@w+{1-v)g)(AV —R)+V - T —aeg —p

Case B: For p between pg and py = Aqr, Prob(L\ Py )(AV — R.), the incentive

. « . . . v . . . D _ AV o
constraint “no intervention if Py” is binding: R = &+ (T=o) A7, Prob (T P)
The welfare function is:
rol \Prr)
v+ (1=0)) +(1=v) Mgy Prob(P L) (1~ e o2
W= Aqy Prob(L\Pg )p+V =1 —aey.

Then, for p > p; and lower than ps = Agr, Prob(L\ Pr)(AV —R,), the incentive

constraint of the firm is binding and R = ;g:qej).
L

W=w+(1-v)g)(AV —R.)+V — [ — aey — Prob(Pyr).p.
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Case C: For p > py and lower than ps = AqpProb(L\Pr)(AV — Ry), the

. « . . . . . . D _ AV o
constraint “no intervention if Pp” is binding, R = & (=) A, Prob(TNPr)

and:

v+(1-v) 0
W = (W[)(L%%))p—l—z—[—ae;[

Last, for high value of p, the regulator does not intervene and R = %,
L

W=+ (1-v)@)AV —R) + V. — L — aep.

Appendix 3: proof of proposition 5.

There are two programs to solve according to the constraint (17). First, I
consider the case where stock prices are informative, i.e. (17) satisfied. There
are three subprograms according to the intervention of the regulator. 1 start

with Case C, i.e. when the regulator does not intervene even though P = P.

max Prob(P,). [Prob(H\Pa).(V — (1 —a)R— E’I) + Prob(L\PF,).

R57RI7E]

(V= (1 —a)R— Rp) + (1 —g)(V. — (1 - a)R — Eﬁ))]
+ Prob(B,). lProb(H\Pb). (V= (1= a)R = Ry) + Prob(L\P,).
(V= (L= )R — Rp) + (1 — )V — (1 - a)ﬁ—ﬁﬁ))] —acx

s.t.:
[Cfi R—E 2 ﬁ
ICg : Prob(I\Py).(¢}(V—(1—a)R—Rp)+(1—¢)(V-(1—a)R—R;))—p <

Prob(L\P,)-(qp(V —(1—a)B—R1)+(1—qp)(V.—(1—a) R—E}))

1O By =By > uProb(L\a)(l—q%)-I—(lc—u)Prob(H\b)(l—q%)
IR (v + (1 —=v))Rr+ (1 —v)(1 —¢))B; > [

If ICR is not binding, then R = (eg — er)/v(1 — ¢) and R = 0. The IR;
constraint is binding and R; € [0,y] with y = min{l — (v + (1 — v)q?)Ro; I —
(4 (L= AV = Ro =yt )} Ro = of (v Prob(I\a)(1 — ) + (1 —
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v)Prob(H\b)(1 — ¢}). T assume that c is small to ensure that > Ro.

When p > p4 = Aqp Prob(L\b)(AV — Ry —

I
v4+(1-v)q?
1711)) ICR is not binding and:

Wi(p) =V — I —aeg — +(v+ (1 = v)q)(AV — Ro)

Assume now [Cg is binding: (1 —a)(R—R)+ (R;— R;) = AV — m,

we can rewrite the program:

1= 1)g?). P
%ﬁaﬁ(y + (1= v)ar) Prob(L\b)Aqy,

+V —aeg — (1 —a)R— Ry

s.b.:
(=) R+ (1 —v)(I —gp)Ry > 1
R — R; > R
RI_EISAV_%O_W

There exists a solution for p < pf = Prob(L\b)Aqr(AV — Ry — Ry) and

Ry = max{0; 1 — (v + (1 — v)q?)(AV — Ry — m} Remark that for

p € [p4, pli] we obtain the previous solution and in that case, the welfare is the

same. Now, for p < p4:

Woll(/)) =+ (1- V)Q%)-m +V —ae

The two other case are solved in the same way. The solutions are:

e Case A: intervention even if P = P,.

We need p < pi = Prob(L\a)Aqr,(AV — Ry — Ry), and then R} € [z, ] — (v +
(1 — v)qiRy], assuming I > (v + (1 — v)qi)Ry1. @ = maz{0; 1 — (v + (1 —
V) ) (AV — Ry — m)} Ry is such that IRy is binding.

Wi(p) =V — I —acy —p+ (v + (1 — v)g AV — Ry)

e Case B: Intervention only if F;:

For p € [pf, p5] with pf = AqrProb(L\a)(AV —R. — i) p < pfy =
Aqr Prob(L\b)(AV — R, — R.). ICg is not binding. R; € [y, ] — (v + (1 —
v)q; )R] with y = max{0; I — (v + (1 — )5 )(AV — R, — }. We

have: [ > (v + (1 — v)q})R.. The welfare function is:

Prob(L\b Agqy, )
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Wlip)=V —1—acyg — Prob(P)p+ (v + (1 — v)ge )(AV — R,)

For p < pY the incentive constraint of the regulator is binding. R = 0 and R
is such that /Ry is binding. Then,
W' (p) = (F2U9) _ prob(P)).p+ V. — aex

Prob(L\a)Agqy,

"

e [ assume that c is sufficiently small to ensure that pj < py (i.e. Ry + Ry >
R + 7)) and pf < pf (R + R. > Ro + m) Then, there exists

(1-v)qf
ph = Prob(L\a)AqrL(AV — R, — ﬁ) and p; = Prob(L\b)Aqr(AV —R.—

)a
m) such that:
-If p < p': the regulator always intervenes and W = Wl(p)
If p € [, py]: the regulator intervenes only if p = P, and: W = W/ (p) if
p € ol pl)s W =W (p)if p € [pf, pi]
-If p > pi: the regulator never intervenes and W = W[ (p) for p € [p}, p]
and W = W{(p) for p > p

The same type of program has to be solved in the case where prices are non
informative. But now there are only two subprograms whether the regulator

intervenes or not. I sketch the non intervention case:

max [1/. (V — (1 —a)R— RI) + (1 - V).(q%.(v — (1 —a)R— Ry)

R7E7RI7E]

HI =)V~ (1 - )= £) | — oen

s.t.:
— cyg — €y,
[Cf : R— E 2 m
[CT: By — By S ooy (i=as o)+ (1= Prob@ ) (1=22 ()

[Br:(v+(1=v)g)Rr+(1—v)(1 —a2)B; > 1

[Cr:(L=v)(q(V-(1=-a)R=R)+(1-q)(V—(1-a)R—R))—p<

(L=v) g2V -(1=a)R=R)+(1—q)(V—(1-0a)R- L))

35



The right hand side of IC; depends on the optimal ¢’s when the regulator solves
the informative program. Using the previous solutions, the corresponding val-

ues for R, are computed. Assume first that:

p>pi = (1=v)Aq(AV—=Ry—R,). According to p, there are two sub intervals
corresponding to the range where the regulator would intervene if P = P,
(implying R, = R.) and where she would never intervene (R, = Ro < R.).
IC'R is not binding and: R = (eg —er)/v(l —¢}) and R = 0. The problem
relative to (Ry, ;) is:

max (v+(1=v)qp).(AV—Ro) = (v+(1-v)qp) Ri+(1-v)(1=q) B)+ V. —aen

RI.R,
s.t:

v+ =)@k + (1 =v)(1—g2)R; > 1

RI - EI S Rp

RIZEI‘FAV_m_éRO
Then, Ry € [[—(v+(1—v)¢?)R,,y] with y = min{l; [ — (v+(1—v)q} ) (AV —
Fo — m)} For p > pl,y>1—(v+ (1 —v)q))R, and there exists such
a solution. Wo(p) =V — I —aeg —p+ (v + (1 — )¢ )(AV — Ry)

If p < p} then ICg is binding. Rewriting the program, we get:

p
max(v + (1 — )g?) ——————
RI,EI( ( )QL) (1 _ V)AQL

+V —aeg—(1-a)R—- R,
s.t:
(v+ (1 —v)g)Ri+ (1 —v)(1 —qg)By = 1
RI - EI S Rp
Ri— Ry < AV =Ry — b
Then, B = I — (v+ (1 —v)¢2)R, and B = [+ (1 —v)(1 —¢2)R,. As a result:
Wilp) = v+ (1 —v)at) bz, T Y —een — 1+ (v + (1 —v)qp)R,
I assume that ¢ is sufficiently small to ensure that R, > Ry + R, Vp.

There is p, = (1 — v)Aqr(AV — Ry — %R ) such that: Vp < p,, the
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regulator always intervene and W = Wi(p); ¥p > pa, there is no intervention

and W = W{(p) if p € [pa, p}] and then W = Wy(p) if p > p.

The last step is to compare the welfare functions in both cases. For extreme
values of p, the welfare is the same. As p, > p/, there exists a range of

value where an informative security yields a higher welfare. Conversely, if
Av—mo—ﬁ
Pr(olb_(z)\b) < AV_%:_URO)(ZL there exists p* such that for p higher than this

threshold value, an uninformative security is preferred.
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