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Abstract

The paper provides a first analysis of market jumpstarting and its two-way interaction
between mechanism design and participation constraints. The government optimally over-
pays for the legacy assets and cleans up the market of its weakest assets, through a mixture
of buybacks and equity injections, and leaves the firms with the strongest legacy assets to
the market. The government reduces adverse selection enough to let the market rebound,
but not too much, so as to limit the cost of intervention. The existence of a market imposes
no welfare cost.
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Introduction

Motivation. As illustrated by the recent crisis, market freezes are one of the most damaging
market failures. In reaction, governments often attempt to “liquify” or “rejuvenate” the asset

markets; such interventions take the form either of asset buybacks (as was envisioned in the
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TARP | and Il programs) or of a host of policies, such as céttaaks’ acceptance of toxic
assets as collateral, loan guarantees, or equity injextibiat leave the assets on the balance
sheet of the financial institution. Participation in theskesnes is by and large voluntary.

This paper offers a first formal analysis of market rejuvematlt traces market freezes to
adverse selection and investigates the consequences afssumption for policy-making It
builds on the idea that institutions participate in the gowgent scheme only if what they re-
ceive in it exceeds what they obtain in the marketplace, latthe market outcome depends on
who participates in the scheme. Put differently, reseovatitilities in the mechanism designed

by the government depend on the mechanism itself.

The paper features firms which do not have enough cash to &reanew project, but hold
legacy assets whose value is unknown to a competitive fiaanrket. Agency costs in the
new project imply that the seller is credit-constrained;cadingly, she must sell a share or the
totality of her legacy asset. Potential buyers howeverraperfectly informed about the quality

of this legacy asset.

Small adverse news in the market for legacy assets may dererdiscontinuity in the
volume of trade and prevent firms from accessing the fundsrbed to finance their project.
The government may then intervene by buying or taking a staltee assets. The government,
which maximizes a mixture of firm and taxpayer welfares anbdesefore hesitant to leave large
rents to firms, moves first and proposes a mechanism. Aftes figme chosen to participate or
stay out, the financial market offers financing to firms thateh@rned down the government’s
offer. Thus, and in contrast with standard mechanism desigrallow non-participating sellers

to benefit from the potential market rebound induced by theeguoment’s intervention.

A stripped down versionLet [ and S denote the new project’s investment cost and net

!Presumably because of possible allegations of expropmiaind lawsuits. Even the one intervention with
a taste of compulsion, the October 13, 2008 insistence byefey Paulson that 9 top banks sell shares to the
government, was not fully compulsory if only because und&.law the government cannot force public capital
into a private institution. Instead, Paulson relied on tbeedible?) threat that a bank would be ineligible for
support in case of a crisis if it refused to be injected withitad. The banks furthermore had a fair amount of
leeway in reimbursing the corresponding loans. The conteameous rescue plan in the UK was taken up mostly
by the bad apples, with stronger banks (like Barclays) rafimay themselves in the marketplace. Similarly, the
Japanese bailout experience in the 1990s was charactéyzadubstantial holdout problem (Takeo Hoshi and
Anil Kashyap 2010).

2Adverse selection is only one of several hypotheses for wékets froze in 2008. See Section V.
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return. Suppose a complete lack of pledgeability: the eméiturn in case of investment accrues
to the firm. The legacy asset returns 1 with probab#ityFurthermore, the firm knows but
outsiders believe that it i, 1] with v+ > 0. At a pricep < I, there will be no gains from
trade and therefore no trade. At I, sellers withd < p + S = 6* will sell. Assuming buyers
compete to zero profit, this means that the price is equalddrtincated meap = E[0]|0 <
p+Sl=m(p+5)= %(7+p+5),orthatp:7+5.3

So we have two possibilities: (1) if + S < I, there is no trade; (2) if + S > I, then
all firms with asset¥ < v + 2S trade at a price = v + S. If we assume that < [ and
~ = 0, we have complete market failure. An increase jiowever, can “re-start” the market.
For example, if type8 < I — S are removed from the market, we re-introduce trade and allow
types betweerd — S andI + S to trade.

The private market interacts with a government interventm buy assets. Suppose the
government posts a prige> I. If there were no private market, all types with< p+ .S would
sell to the government. If there is a post-intervention regrkowever, then once types with
0 < p+ S have sold, additional types trade on the private market atcilg higher price — and
anticipating this, low types would hold out from the intemtien. Instead, the equilibrium has
the feature that the government and private market priceg@uated ap, that types between
p — S andp + S = 6* sell in the private market, and typés< p — S sell to the government.
The government loses money, the private buyers break even.

Finally, suppose that the government faces a shadow costhdcfunds ), and therefore
trades off total surplus from inducing trade and taxpayssés. If the market does not freeze
and is characterized by cutdgff, the government does not intervene if the increase in thie cos
of inframarginal rents exceeds the marginal efficiency gaiFi(6*) > (1 + \)f(0*)S (where
F and f, the c.d.f. and density, are here uniform),)or> 1. However, if the market freezes
(v falls below! — S), the government optimally allows the market to rebounddariinimum
volume of activity provided thatl + \)S > A(I + S —)/2, which, for any given\, is satisfied
provided that/ — ~ is not too much abovs.

General model The actual model is richer in a couple of ways. First, theristion of

3] assume that* < 1, or equivalently thaty + 25 < 1 to knock out a boundary case.
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types need not be uniform. Second, some of the proceeds néthh@roject are pledgeable, so
the government and private investors are not limited toipgst price — they can offer to take
a stake in the new project; relatedly, pledgeability all@sset buybacks to re-start the credit
market for new projects. Third, the government and buyenda&iee a partial stake in the legacy
asset. We therefore need to think in terms of incentive caifplpacontracts and the utilities they
generate. Starting from an initial population of tyggdet U, (6) andC,(6) denote typé’s rent
and contract allocation in the government’s mechanism(and; ©,,,) andC,,(9; ©,,) her rent
and contract allocation in the marketplace for sulé3etC © of holdouts. In an endogenous
participation constraint equilibrium for given rent prefll,(-), the sets of types who join the
government interventior),, and of those who opt for the marké,,,, are disjoint and satisfy

0, U 0,, = 0. Furthermore
Uy(0) > Up(6;0,,) = 6 € O,

and

Un(0;0,,) >U,(0) = 6 € O,

The government’s task is then to find an incentive compatit@ehanisnC,(-) and resulting
rent functionU,(-) so as to maximize welfare subject to the constraint that ¢flated overall
rentU(#) and allocatiorC(#) be the outcome of a (if possible unique) endogenous paaticip
constraint equilibrium for rent profil&,(-).

Main insights The optimal intervention is characterized by:

1) Pecking order The government optimally buys back the weakest assets {fleaning
up the balance sheet of their owner), and then finances firthsassets of intermediate quality
while leaving these assets on the firms’ balance sheet. Thergment leaves the strongest
legacy assets to the market.

2) Non-comprehensive intervention and market rebodudhorities cannot substitute fully
for the market, even though they have no comparative disddge in acquiring assets or shares
thereof. At the optimal policy, unless the government sathsa high price that it buyall
legacy assets (which mlwaystoo costly and suboptimal), the market rebounds. The gevern

ment must therefore account for the fact that by cleanindhapriarket of its weakest assets, it
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creates its own competition: Anticipating the ensuing rearkbound, firms hold out unless the
government is generous enough. The government optimallyces adverse selection enough

to let the market rebound, but not too much, so as to limit st of intervention.

3) Costly intervention While it is correct that firms in need of cash are willing tdl se
assets at prices below their fundamental value, the mahtesdy reflects this willingness to
engage in fire sales. Rejuvenating a market is necessapbnsive. Actually, we show that the
government loses money on each financed fype.

4) No desire to shut down the markétmother key result is that the voluntary participation
constraint can be made costless through a proper choiceliof.pdhat is, as long as the law
forces the government not to expropriate property (firmsivecat least as much as they would
obtain by keeping their legacy assets), there is no gainhergovernment from having the
power to shut down the market; the presence of a market, thalegply impacts the pattern of
government intervention.

5) When is intervention desirableThat adverse selection creates a market failure need
not vindicate a public intervention. Even in the absencexedme moral hazard, the budgetary
cost makes the government reluctant to try to correct th&kebdailure. However, the accrual
of (even small) bad news about asset quality may freeze thieetrend lead the government to
switch from laissez-faire to intervention.

6) Intervention creates moral hazar@ihe prospect of a government intervention always
reduces the incentives to create high-quality assets.

The paper is organized as follows. Section I. sets up the m&detion Il. analyzes the
case of “buybacks only”, in which the seller keeps no skirhiea game, which corresponds to

situations in which only the owner can access the revenueeietjacy assétBesides being of

4A premise of the US Treasury plans for asset repurchaseshaaghiey would not be very costly to US
taxpayers; authorities as well as a number of observersdrthat as financial institutions were desperate to
raise cash, assets were “undervalued”. Governments, guenant went, would intervene where current market
values most differed from the fundamentals, and so goventshivolvement in asset repurchases could even
turn a profit. Conversely, other observers (e.g., BebchukeB Krugman and Sachs) expressed concern about the
plans’ potential cost to the taxpayer. This paper arti@gaheir concerns and argues that in an adverse selection
world, the optimistic view ignores the fact that if the Tregss plan has been successful and had purged the market
from its most toxic assets, the resulting market rejuvematiould have had the effect of boosting asset prices, and
thereby of making asset owners reluctant to depart from Hssiets.

5This situation covers for example government guarantees/iee securitization markets.
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independent interest, this case illustrates key insightsstraightforward manner and unveils
an analogy with Coase’s durable good monopolist. The optpokcy for a government is
either laissez-faire or intervention. As for Coase’s digaijbod monopolist, the government
creates its own competition. By cleaning up the market frtsnmore toxic pieces, it revives
the market and makes it attractive for the sellers not to jbengovernment’s initiative. Yet,
and unlike what would be suggested by Coasian profit evasiergxistence of a later market
imposes no welfare cost. We also extend the model to allovafoex-ante choice of asset
quality; unsurprisingly the prospect of government inggmion creates moral hazard.

All insights carry over to general mechanisms, in which thkes can retain some stake in
the legacy asset. Section lll., which is of independentasterelative to the Rothschild-Stiglitz
literature, studies laissez-faire. We show that the “aamse¢d efficient allocation”, namely the
one that yields the highest social surplus subject to seilmntive compatibility and buyer
break-even constraint, is an equilibrium of the market gafuethermore this is the only equi-
librium that survives a “robust choice” refinement. Sectitn looks at optimal government
intervention. Because the possibility of requiring somarfsn the game” somewhat alleviates
adverse selection, the optimal intervention is more exterthan under buybacks only. Fur-
thermore, the government cleans up the market, first througyight purchases of the weakest
assets and then through some recapitalization, and ldae@srhs with the strongest legacy as-
sets to the market. Finally, at the optimum the governmeairdgses money on all types who
join the scheme. Section V. discusses modeling choicentsraand Section VI. concludes with
a few interesting research topics in this area. Omittedfgrcan be found in the web appendix.

Relationship to the literature

The paper most obviously builds on the literature on markesikdowns initiated by George
Akerlof (1970); see e.g., Igal Hendel and Alessandro Liz{&399, 2002) for dynamic exten-
sions and Patrick Bolton, Tano Santos, and Jose Scheinkd@9®), Florian Heider, Marie
Hoerova, and Cornelia Holthausen (2010), Pablo Kurlat Q20dnd Frédéric Malherbe (2011)
for recent applications to the financial crisis. Relatettlg, literature initiated by Michael Roth-
schild and Joseph Stiglitz (1976) (e.g., Martin Hellwig I98as looked at the existence and

characterization of equilibria in screening models withigibility and exclusivity. Andrea At-
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tar, Thomas Mariotti, and Francois Salanié (2009) shat/tte Akerlof outcome obtains under
divisibility provided that relationships be non-exclusiEric S. Maskin and Jean Tirole (1992)
characterize equilibria of the signaling (informed prad) version of Rothschild-Stiglitz mod-
els® The entire literature however builds on the assumption ofgexous participation con-
straints. This assumption is inappropriate when the madsgtonds to the mechanism built by
the designer.

The paper is also related to the literature on competitiv@epdiscrimination (e.g., Bruno
Biais, David Martimort, and Jean-Charles Rochet 2000, Rbeimd Lars Stole 2002, Biais
and Mariotti 2005, and Mark Armstrong and John Vickers 202110) in that participation
constraints are endogenous to the equilibrium. In thatalitee, though, contract offers are
simultaneous and so the reservation utilities are not tfteby the mechanism chosen by the
designer, who therefore takes them as exogenous.

Augustin Landier and Kenichi Ueda (2009) and Thomas Pholippnd Philipp Schnabl
(2009), and Philippe Aghion, Patrick Bolton, and Stevere§1(1999) analyze the trade-offs
involved in recapitalizing the banking sector under adeesslection and moral hazard, re-
spectively! They consider compulsory schemes, in that banks are navedido refinance
themselves in the marketplace if they don’t participatdhegovernment’s mechanism. Again,
the issue of mechanism-dependent participation constlags not arise. Neither does it arise
in the work on optimal securitization design (e.g., Aghi@wlton and Tirole 2004, Antoine
Faure-Grimaud and Denis Gromb 2004).

The theme that regulation and markets feed back on each b#sebeen developed by
Faure-Grimaud in rather different contexts, in which, imizast with this paper, regulation is
compulsory: In his 2002 contribution, the regulator useglstinformation provided by the
financial market in order to improve the regulatory schemigiclvin turn affects stock price
determination; his 1997 piece examines the regulationedaory firms.

With the literature on auctions with externalities (stagtiwith Michael Katz and Carl

Shapiro 1986 and Philippe Jéhiel and Benny Moldovanu 198&)paper shares the property

5This short list of references obviously does not do justicthis extremely rich literature.
"Enrico Minelli and Salvatore Modica (2009) looks at optirsabsidies to lending by a monopolistic bank
facing adverse selection in the loan market.



that reservation utilities are mechanism dependent; itleahture mostly does not emphasize in-
formational externalities. The literature on auctiondwesale (e.g., Charles Zhoucheng Zheng
2002, Philip Haile 2003) by contrast builds on the idea thataaket will emerge between win-
ners and losers of the auction. There is of course no ex passfer of contracts with the
principal in our model. In Giacomo Calzolari and AlessanBavan (2006), a consumer with
unknown type faces a sequence of two suppliers with possitéyed (e.g. complementary)
products. The first supplier chooses not only a non-lingdf,taut also how much information

to disclose to the second supplier; this information alldkes second supplier to better price
discriminate, but may hurt the buyer, making the first offgriess attractive. The first supplier
commits to a disclosure policy and charges the second sugpli the information. Calzolari
and Pavan obtain conditions under which full or partial @ciware optimal. In Lizzeri (1999)'s
model of certification, Wolfgang Pesendorfer (1995)’s marfdashion and Roland Bénabou
and Tirole (2006)’s model of prosocial behavior, a simptzeimtive scheme (a price) determines
not only the incentive to participate, but also the ageraggff in the absence of participation
through sorting and subsequent reputafioAs in this paper, acceptance decisions generate
informational externalities.

The most closely related research is an independent cotitnibby Philippon and Vasiliki
Skreta (2010), who also look at how a subsequent market mastrean the design of bailouts.
In contrast with this paper, they assume that only totalrneflegacy + project) is observable.
This rules out buybacks or any scheme contingent on theyeagset's payoff, and results in a
different characterization of the optimal interventiorlotving for a continuum of payoff real-
izations and assuming that payments to investors (markegrgment) are monotonic in total
return, they show that it is strictly optimal to intervenetwdebt contracts; in particular debt
guarantees dominate equity injections, while my binaryconote model does not distinguish
among interventions leaving the asset on the balance sheet.

Finally, and also closely related, the large literaturelmdurable good monopolist, initiated
by Ronald H. Coase (1972), shares the insight that the pahmay create his own competition.

We will later explain why, in contrast with Coasian profit si@n, welfare is not reduced by the

8Reputations derived from accepting the scheme and turhatmyin are both relevant.
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prospect of a later market.

. Model

a) Preferences and technology

All parties are risk-neutral. A “firm” or “seller” is cashlesnd protected by limited liability,
owns a legacy asset, and has a new project to finance (or amapatipin need of refinancing).
Because she has no cash, she must rely on the sale of her kggetyor on the issuance of
securities backed by this asset in order to finance the groyet, as in Stewart C. Myers and
Nicholas S. Majluf (1984§,this process is marred with adverse selection.

Legacy asset A legacy asset pays off, in case of success and O in case of failure. The
probability of successf, is known only to the seller, and is distributed accordingsdéane
continuous cumulative distribution functidn(¢) on [0, 1], with densityf(#). The distribution
function F°(0) is assumed to be log-concave (its hazard fdtg/ F'(9) is decreasing).

The “legacy asset” can alternatively be interpreted as amaralaim R, on a counterparty.
The parameteff then reflects both the probability that the counterpartyvalable to pay back
and the fraction of the claim that can be recouped in bankyupt

New project The new project is the same for all seller types. It involaasinvestment
cost/ and yields no income if the seller misbehaves, in which chseobtains a high private
benefit B, but the new project then has negative social valdex I. It yields sure verifiable
incomeR; and (nonpledgeable) private benéfid < b < B, if the entrepreneur behaves. The
existence of credit rationing will hinge only on the propetttat B > 0. Assuming further
thatb > 0 will give scope for optimal interventions that do not neeegg imply universal
financing; assuming > b will imply that some buybacks (in which the seller keeps nimsk
in the game) are optimal even when the optimal mechanismed. uShese properties do not
complicate the analysis. Let

SER1+b—]

denote the corresponding surplus.

SUnlike in Myers-Majluf and Philippon-Skreta’s “fungibiii case”, though, separate claims can be written on
the legacy asset and on the new project. Section V. briefgudges the fungibility case.
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Assumption 1. (positive NPV):S > 0.

The next assumption ensures that the seller cannot finaagedfect on a stand-alone basis
and therefore must sell a stake in, or the full legacy assetdar to undertake the new project.
In order to prevent the seller from misbehaving, the lattasnimave a financial staké — b in

the project’s succes$.The “pledgeable income” is thereforg — (B — b).

Assumption 2. (scope for credit rationing): In the absence of legacy agbet seller would be

unable to secure financing:
Ri—(B-b)<I <+ S—B<NO.

The third assumption ensures that, under symmetric infoomahigh+$ types would be

able to obtain financing:

Assumption 3. (collateralization may enable financing): Collateral isluable for the best

types ¢ close tol) under symmetric information®, + [S — B] > 0.

Government The government faces a shadow casbf public funds at the time of the

bailout and maximizes expected gross social surplus
W =E[U@®)]+7—(1+N)D,

whereD is the deficit,U(6) the seller’s gross utility, and the buyers’ expected profit. Letting
x(0) = 1if the project is implemented and 0 otherwise, and provided that the market breaks

even(r = 0), which it will do in equilibrium, social welfare satisfids:
W = (1+AE[0Ry+ z(0)S] — AE[U(9)].

b) Timing
The timing is summarized in Figure 1. Let us start with theecaklaissez-faire, which

amounts to omitting stages 2 and 3 (in bold in Figure 1). Agesth, the seller privately learns

10As is standard, in order to avoid “openness problems” (aaattimcomitant need for approximate implemen-
tation), we will assume throughout the paper that, wherffiadint, the seller behaves in the buyer’s best interest.

“Note thatE[U (0)] + m# — D = E[0Ro + «(0)S]. Eliminating D yieldsW = (1 + A\)E[0R, + z(6)S] —
AE[U ()] + «. Finally, buyers break evefar = 0) in equilibrium.

Note also that under symmetric information abéuand in the absence of financifgR, < B — 5), the
governmentwould want to enable financing by bringing sup8ie- S—60 Ry if and only if (1+X)S > A(B—0Ry).
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0, the probability of success of her legacy asset. At stagempetitive buyers make contract
offers (buyeri offers a menu of contracts;;(6) for eachf: see below). Then at stage 5, the

seller chooses one or none of the offers. Payoffs are relcdizstage 6.

1 2 3 4 5 6
The seller Government The seller either | Investors make The seller Outcome of legacy
privately offers accepts or turns | simultaneous accepts one of asset realized.
learns the mechanism down the offers {Ci(-)}. the offers or Contracts are
quality 6 of {Cg(')} government’s chooses to keep implemented.
her legacy mechanism. her legacy asset
asset and and to not be
needs cash for financed.
a new \ ~ J
investment. if the seller has turned down the

government’s offer

Figure 1: timing

Under government intervention, the government designswaact {C,(-)} at stage 2, i.e.,
before the market clears. At stage 3, the seller either &dtbp offer or receives offers from
the market at stage 4.

C) Reservation utilities

In the absence of a contract with a buyer or the governmerdller ®btains her “autarky
outcome”. LetU,(#) denote the autarky utility. We focus on the case of a fleetipgoo

tunity/urgent need: The new investment opportunity rezgian immediate (before stage 6)

action. Thet?
Us(0) = OR,. Q)
d) Contracts
A contract or mechanism (proposed by a buyer/financierl, 2, - - - , oo or by the govern-

ment,; = g) maps a type announcement into an investment decision aricthgent transfers.

Without loss of generality, the seller receives nothing whige new project is financed and

12The analysis fully extends to the case of a less urgent némstileifer destruction-of-insurance effect case, in
which the investment opportunity is still available at st&g but will have to be financed under common knowledge
about the realization of the legacy asset. Because refimguatistage 6 occurs only when the legacy asset pays off
and the seller receives the entire surplus under a conygetitipital market/;(#) = (Ro + S). More generally,
the need may be more or less urgent (for example due to disoguor to the possibility that a rival might step in
and preempt before stage 6) andl&dd) = 0[Ro + 5], where0 < § < 1. Fleeting opportunities simplify the
formulas and exposition, and so we focus on them for expositipurposes.
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delivers no revenu® A contract,
0 — Cy(0) = {z(0), :(8), 2:(0)},
thus consists of

v atype-contingent fixed (independent of legacy projectamut) reward for the sellem(@) >
0

v atype-contingent reward that is conditioned on the suagkthe legacy project (skin in the

game):y;(6) > 0%
v’ atype-contingent investment decision for the new projﬁ;@) e {0,1}.

Note also that we focus on deterministic contra¢1;$6A() = (0 or 1). Besides being realistic,
| conjecture that this assumption actually involves no tafsgenerality.

As usual, one can restrict attention to truthful mechaniés 6). We letU;(6) and;(6)
denote the seller’s utility and the buyer’s profit undemechanism when the seller has type

e) Incentive compatibility

Definition 1. A mechanism{z(-), y(-), z(-)} is trivial if z(8) = 0 for all §; it is non-trivial

otherwise.

Note that all types receive utility at least if the mechanism is non-trivial: Any type can

then pretend to be a type that receives financing, shirk areives.

(+), z(-)} satisfies incentive compatibility (IC) if

Definition 2. A non-trivial mechanismz(-), y
6.6)

() UO) =uU(b,0) > U(b,0) for all (6

where U(6,8) = mgx{bx() 2(0) + (A)} and U(0,0) > B
{6}
(i) U () > Uy(6) for all 6. (IR)

13In the notation below, let; andy; denote the fixed and variable rewards when for some fypg(6) = 1
and the new project fails. These variables are irrelevatitafseller is induced to behave; so assume that she
misbehaves. The seller could alternatively set these o=suar0 and let; = z; + B — b andy; = y;. This
alternative contract induces effort in the new project aelivdrs the same utility to the seller (for this particular
typeas well as any other typand a higher profit to buyer

n principle,y; () could conceivably be negative without violating limiteddility if z;(§) > 0. But there is
obviously no loss of generality involved in assuming that ¢bntingent reward is non-negative.
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Note that (IC) requires thaf(-) be non-decreasing; and that the gross rent funétiom be
a continuous, increasing and convex function. For coneisewe include individual rationality
into the definition of incentive compatibility.

f) Definition of equilibrium

Suppose that in equilibrium typés € ©, accept the government’s offers at stage 3. The
complementary subset of typ@s, (such tha® = [0, 1] = ©,U ©,,) remain in the marketplace
at stage 4. Lef,(-) denote the cumulative distribution conditional®re ©,,.1> We will let
Un(0) denote typé& (in [0, 1])’s utility in the marketplace. We leE[-] denote expectations
relative to the prior distributiod’, andEg, [ - | those relative to subsét,,.

Our equilibrium notion is the standard concept of perfectddan equilibrium:

Definition 3. (market equilibrium for a subset of typ€x,): A market equilibrium for distri-

bution ,,(¢) on©,, is a set of IC offers by buyers:;(6), v:(8), 2:(6)} _ and an ensuing

i=1,...,
deterministic allocation of seller typg®;},_,, . suchthat:

(i) sellers optimally allocate among buyers or select akyar

VO € ©,: Upn(d) = max{ sup Ui(e),Uo(e)}.

i€ {1, 00}
O, denotes buyei’s resulting clientele, i.e., the set of all types attractgdbuyeri’s offer
(support of©; C {0]i € argmax;_,,.. .., {U;(#)}}) and©, the set of buyers who do not
contract with a buyer©o,,, = © U }@i X

(i) each buyer makes a non-negative expected profit:
Eo, [7:(0)] = Ee,|(Ry — 1)a:(0) + 6[Ro — yi(0)] — 2(6)] > 0;

(iif) were a buyer to deviate from his offer, there would &zis allocation of seller types that is
individually rational for the seller (in the sense of (i)) @such that the buyer does not benefit

from the deviation.

Note that the budget balance condition at the individuabblgvel implies that the industry

as a whole makes a non-negative profit:

Fo, [m(0)] > 0. (BB)

5There is a one-to-one mapping betwegn andF,, (-).
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wherer(0) is the profit made by the industry on tyfie

Definition 4. (equilibrium). Consider an incentive compatible intervention with teag utility

schedulg(U,(-)}. An equilibrium is an allocation of types
©,U 06, =[0,1 and ©,N 6,, =0,

and associated market equilibrium with resulting utilishedule{U,,,(-)} corresponding to the

equilibrium allocation for posterior beliefs defined By,, such that
Un(0) >Uy,(0) = 6 € O,
Uy,(0) >U,(0) = 0 € O,.

An “outcome” or “allocation” will from now on refer to the réallocation{z(-), U(-)} and

not to the financial transfers giving rise to this allocation
Lemma 1. If the equilibrium outcome is trivial, theti(¢) = Uy(#) for all 6.

A trivial mechanism creates no gain from trade. The proof emima 1 is omitted, as it

closely follows that of the no-trade theorem (e.g., Paubktim and Nancy Stokey 1982).

ll. Buybacks only

Let us first assume that the government and the market camffefyto buy the asset. Buybacks
correspond to an extreme case in which none of the cashAjattached to the legacy asset can
be appropriated by non-ownéfsThus the seller keeps either no skin in the game (contraht wit
the government or with buyers) or a full share in the legasgtutarky). This case, besides
its simplicity and its applications to various buyback ameldit guarantee schemes, enables a
clean analysis of the similarities and the differences Witlase’s (1972) model of the durable
good monopolist.

The timing goes as follows: First, the government offersuachase the legacy asset at price

py- Sellers then choose whether to accept the governmenés @econd, the market (which

6Technically, a buyback offer satisfigg(d) = 0 for all §. By incentive compatibilityz;(6) = Z; > B — b if
z;(#) = 1 andz;(0) = t; if 2;(8) = 0. Furthermore, it can be shown that optimal buyer behavipli@s that the
seller receives; = 0 in the absence of investment. Note that the offeassociated with investment is equivalent
to a purchase of the asset at prige= z; + b — S > B — S, and letting the seller be financed on the market (which
is doable since; + S — B > 0); in either case the seller receives utility+ b = p; + S (under the former policy,
the seller receives on top &f private benefib). We will without loss of generality assume that the buydfsrdo
purchase the asset and that the resulting monetary trasesfars as equity for new financing.
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exists only for those seller types who have turned down tiveigonent’s offer) clears at some

pricep,,.
A. Laissez-faire

In the absence of government intervention, the market lsrdakn ,, = 0) if there exists no
pricep satisfying the following two conditions:

(i) “equity” p enables financing:

p+[S—B] >0,

(i) buyers break even:

s
p < E[0Ro|0Ry < p+ 5] = m™ (pgo ) Ro.

In order for a market to deliver something else than autdhiere must be gains from trade.
Condition (i) says that a seller who collegtdrom the sale of her legacy asset and therefore
has “equity” or “net worth”p to invest in the new project overcomes the shortage of pltulge
income hampering the financing of the new project. Thus, gs@phatp + [S — B] > 0 and
so trading the legacy asset generates gains from $aflee net surplus attached to the new
project goes to the seller as the financial market is conngetitThe seller then parts with her
asset if her resulting welfarg,+ S, exceeds the autarky utilityR,. Condition (ii), in which
m~ denotes the truncated mean, is the buyer’s breakeven mmnafitthe market for the legacy
asset.

Conversely, if there are prices satisfying (i) and (ii),rttiee equilibrium price is the high-
est such price, namely the one that satisfies (ii) with egualihis price is unique since the
derivative of the RHS in (ii) igm~)" < 1 from log-concavity. To sum up, letting satisfy
p=m"((p+S)/Ro) Ry, the equilibrium price under laissez-fairepig = 0if p < B — S and
pf =pifp>B-S.

Market freeze Index the distributiort” by a “good-news parametes): F'(6|v). A higher
~ means a better distribution in the sense of first-order ststahiddominance. Let, be such that

the market price is equal I8—.5, the threshold at which the project is financed: (B/RO, 70)R0 =

15



B — 5. Thus fory > ~, the volume of trade i¥"((p+ 5) / Ro|~). This volume of trade as well

as the market price fall to O for < ~,. The market completely freezesaalls just belowy,.

B. Government intervention

Let the government now offer to buy the asset at some pyjicé We focus on “relevant inter-

ventions™:

Definition 5. : A government intervention is relevant if it exceeds the kagprice under

laissez fairg(p, > pl), and it enables some financiigp, > B — S).

Non-relevant interventions yield the same outcome andarelas laissez-faire. Consider
therefore a relevant intervention. The equilibrium marnkete p,, cannot strictly exceedg,:
Otherwise no seller would accept the government's offet,sap,, = p/ < p,, a contradiction.

Suppose, conversely, that in equilibriym < p,. Then type®, = {6 < 6,} accept the
government’s offer, wittd, R, = p, + S. Types®,, = (6,, 1] remain in the market place,
although they don’t trade. However, tyfigis profitable at pricey,: 6, Ry —p, = S > 0, and
so are all types abou#,. Furthermore offers a bit aboyg are accepted. So the market does
not shut down, a contradiction. Thus the equilibrium neaelysinvolves price equalization:
Pm = Pg-

From now on, we will assume, without loss of generality, fhat R, — S. Indeed suppose
thatp, > R, — S. Then all sellers participate in the schemepgs- S > R,. Furthermore,
the intervention is unnecessarily costly as lowerigga bit would still keep every type on
board!® Note in passing that this also implies that financalgtypes is never optimal for

the government, as a price slightly beld®y — S keeps every type financed (once the market

This asset repurchase intervention admits several, dguivaterpretations. Instead of acquiring the assets,
the authorities could, as was recommended to revive semiiiin, introduce credit guarantees or insurance to
cover underlying assets. Insured assets then sdllyah the market, and so the issuer receives an equivalent
pg = Ro — ¢ if ¢ is the fee charged by the government for the guarantee. &natiplementation (if arbitrage
can be prevented) is a transaction subsidyhen the market yields prigesuch that + p + [S - B] =0and
p= E[9R0|9R0 <7+p+ S]. Yet another scheme (“TARP style”) consists in announciegrdain amount to
be spent by the government.

18The idea that intervention requires a minimum scale ressnaith the recent experience in securitization
markets. Despite extensive intervention by central bamidsgovernments to buy securitized assets directly or
lend against them, most market segments have not witnesssd/al of private sector investment in such assets.

More formally, and using the market's zero-profit conditiarelfare isiW = (1+X) [E[0] Ro+S] —A(pg+5),
and so a small reduction j#, increases welfare.
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rebound is accounted for). Similarly we will assume thfat< R, — S, otherwise there would
be no reason for the government to intervene.

Let us now describe an equilibrium; we will treat uniquenkder. In this equilibrium,
types|0, 4,] accept the government’s offer, while tydég, 6*| are financed by the market where

0*Ry = py + S, andd, is given by

pg+ S _
Py = (9 gRO )ROZH(GQ,pg),

letting m (06—, 0") denote the mean of the distribution when it is left-trundaded— and right-
truncated at™, for anyd~ < 6+.2° Note thatoH/dp, = dm /90" < 1, sincedm /96" < 1

from the log-concavity of".2!

Proposition 1. (description of equilibriutnConsider (without loss of generality) a relevant

government interventiopf > B — S, andp, > p%). Then
(i) there exists a unique equilibrium market price. The neagkicep,, equates the govern-
ment’s price:p,, = p,;

Py + S
0

(i) typesin|0, 6*] part with their asset and finance the new project, with= . Types

n (6*, 1] keep their asset and are not financed,

(i) the following describes an equilibrium behavior: gin|0,6,) join the government’s
scheme, and types jé,, 6*] sell their legacy asset in the free market, wh&yés uniquely

defined byp, = p,, = m(6, ,0*) Ro;

(iv) furthermore the equilibrium described in (iii) is theigue equilibrium behavior in the
limit of vanishingly small probability that either an exagris event forces the market to
shut down after decisions to join the government’s scherme baen made, or that the
seller’s type is revealed to the market before the lattemsp@e., between stages 3 and

4);

20Thatis,m(0~,0") = / 0dF (0 o+ — F(H*)]

2See e.g., An (1988). We here make use of the fact that therlefeated distributionF'(9) = [F(6) —
F(84)]/[1 — F(8,)] inherits the log-concavity of .
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(v) itis never optimal for the government to finance all tyfiest receive financing.

To prove (iv), suppose that there is an arbitrarily smalbatality = that an exogenous event
forces the market to shut down just after government offegsaacepted or refused or that the
true type is revealed to the market before the latter opelmsn orting prevails: highértypes
have a (small) relative preference for the market. And saefcindeed existg?

The equilibrium allocation is summarized in Figure 2.

0 0, 0" 1

® & @ |
government refinanced by ~ don't part with
support market their asset

Figure 2: equilibrium outcome under buybacks

Let us next turn to the government’s optimal policy. Redadittthe government’s objective
isW = E[U(0)] — (1 + X\)D, where) is the shadow cost of public funds andthe deficit.

Proposition 1 implies that if the government wants to indaaautoff 6* below which the
seller is refinanced, it cannot aim at a comprehensive iatgion: Weref), = 0*, then types
aboved* would actually be refinanced by the market. Put differeattyintervention that is suc-
cessful in facilitating refinancing must be expensive: Itstngield government-rescued sellers
(6 € [0,6,)) utility Uy(6*) and not justy(6,).

The following proposition first compares the outcome witl tme that prevails when the
government can shut down market transactions, but mustceppvate property (“no expropri-
ation”: the seller can refuse to participate and must tleeeeénjoy utility at least/y(6)). The
proposition then characterizes the optimal interventianally, it observes that the intervention

loses money on all financed types.

Proposition 2. (optimal interventioh

22Assume for example that with vanishingly small probabiitpad news accrue as to the probability of success
decreases: The distribution shifts frdfi-|y,) to F'(-|y2) with v2 < 1. The shock is sufficiently strong that the
market breaks down. And so typeprefers the market to the government if and only if:

g+ S < (1 —=¢)(pm +95) +eEr(|y,) [UO(9)|6‘}.
The proof is straightforward.
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(i) The presence of a free market does not reduce social keettative to when the govern-
ment has the power to shut down the market, but not to ex@teptine seller, provided
that the government anticipates that it creates its own cgimpn by rejuvenating the

market. The intervention should not be comprehensive.

(i) Suppose first that there is no market breakddwf > B — S). Then, there exist; and
A2 (0 < A < Ay < +0o0) such that the optimal policy involves: Far < Ay, all types
are financed:6* = 1. For A\; < A < )\, the optimal financing scope is given by an

efficiency/rent-extraction trade-off:
FO )1+ NS = F(0")ARy. (2)
For A > )\,, the government does not intervene.

(iii) In case of market breakdowfp’/ = 0), the government intervenes Kf< \; for some

A3. A small intervention can then have large effects.
(iv) When intervening the government overpays with prdighi.

Proof. The government chooses a cutéff or equivalently a price (= p, = p,,) satisfying
p+ S = Uy(0*), assuming thad* Ry > B, so this leads to some financing. Using the buyers’
zero-profit condition (and sfp — m™=(6,)Ro] F(6,) = [p — m~(6*)Ro| F'(6*)), social welfare

under a non-trivial government intervention is the same lasnathe market is prohibited:

1

W= (p+ S)F(67) + / Us(O)dF(0) = (1+ ) [p = m™(0") Ro] F(0°).

0
Replacingp by [6* Ry, — 5], it is easy to check tha®*1W /o \d0* < 0, and so the optimal
6* must be a non-increasing function %* Using the expression for the derivative of the

truncated mean

o*
OdF (0

dm=(8) _ d | ear )} )

do* do* F(6%) F(6%)

#The private sector’s profit under laissez-faire, writteradsinction of¢* is w(6*) = F(6*)[m~ (0*)Ro —

(0*Ro — S)], with =/ (9*) = f(0*)S — F(0*)Ro. With a log-concave distributior(6*) first increases (starting
from 0) and then decreases. In particular, at the marketibquim, it is always the case thg{(6*)S < F(6*)Ry.

[9* — m‘(@*)],
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and substituting fop, one obtains, in the case of an interior cutoff:

ow
a0+~

—F(0")AR + f(67)(1+ \)S.

Because the distributiof’ is log-concave, there is at most one solution to equation ()
oW /00* > 0forall 0* < 1, thend* = 1. Finally, when the free market freezes, a corner solution

may also occur if the valug& given by the first-order solution does not enable financing:
p+S—B=Uy0")— B<0.

The optimal intervention is then either not to intervefie & 0) or to intervene at a scale
consistent with financing@* > B/R,).?*

Condition (2) also shows that interventions are more exter{&* increases) if public inter-
ventions are not too costly (the shadow cost of public furetsehases, or equivalently seller’'s
welfare receives a higher weight in the social welfare fiomt

Small bad newsAs earlier, let us index the distributiali by a parametet,?® and letr,
denote the level of such that the market freezes wher: 4. Suppose that initially = vo+¢
(with £ small and positive). Then there is no intervention or anrirgetion depending on the
level of A (see above). Now suppose that small bad news byitogy, — . Then for any), for
e sufficiently small, it is optimal to intervene. Furthermpaglow-cost intervention has a large
impact on social welfare: jumpstarting the market involaegsnishingly small deficiD ase
goes to 0, while having an impact on utilitiégU (¢)] converging tofoe*(e* — 0)RodF(0]70)
(with 0* = B/ Ry).

Note, finally, thafp, = m(ﬁg, 6*)R0 > 0R, forall & < 6,. Hence, the government overpays

with probability 1.

24There is no intervention fok > X, where\ is such that the increase in rents for type§lird* = B/Ry] is
equal to the deficit cost of repurchasing the asset at prieeB — S from these types:

0*
/0 [B — Uy(0)]dF(0) = (14 N\)[B — S —m™(0*)Ro]F(6%).

25Rather than moving the distribution, we could move the sigfl Assuming that agency costs do not increase
too fast withS (technicallydB/dS < 1/[1 — (m™)’]), which is reasonable, a reductionshreduces the volume
of trade in the legacy asset and may cause a freeze.

20



Remark By contrast, assuming tHatF' (6]y) = G(6 — ), then as long as the free market
does not break down, the two sides of the no-interventiomlitiom, ARG (6% — ) > (1 +
A\)Sg(04 — ~), are invariant withy. And so in the no-breakdown region, news do not affect the

incentive to intervene.

C. Ex-ante moral hazard

Finally, it can be shown (see supplementary material) threnathe distribution ofl is deter-
mined by an ex-ante effoff,this effort is reduced by the prospect of government intetioa.
Furthermore, if the government could commit to a prigebefore the effort is chosen,
then p, would be smaller (the intervention would be less extensikiah in the absence of
commitment. However this policy is time inconsistent: Aarilies would want ex post to raise
the price to the level implied by (2). Anticipating this, thiens would behave as in the absence

of commitment.

lll. General sharing schemes in the market

When the returnk, on the legacy asset is contractible and can be shared, tkg/baty in
general is no longer optimal. We now generalize the prevanaysis to arbitrary sharing
schemes. We first consider the free market outcome, but farlatrary posterior distribution
O, (with corresponding cumulative distributidh,,(-)). We thereby study the “continuation
game” that will be used in Section IV. to analyze what happarthe market once a subset
of types have been sorted out by the government’s intementh special case of the analysis
(F,,, = F) will give us the laissez-faire allocation.

Let

V(0y) = max{B,b+ 0y}

V' (0y) corresponds to the expected utility obtained by a selleypé # who receives no fixed

26The distribution off then has suppofty, # 4+ ~] for somef. The free market outcome is given, after an
integration by parts, by:

0, — S
/ G0 —~)do = S-G (05 — ),
0 Ry

and so¥’/ — v is independent of as long a®’/ Ry > B (no market breakdown).
27Effort e generates a distributiofi(|e) satisfyingd(f/F)/0e > 0 andd(f/F)/06 < 0.
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payment, pledges inconi& —y on her legacy asset in order to finance her new project, arsd thu
keeps skin in the gamg Indeed, once this new project has been financed, the saheshirk
and getB, or work and obtaih-+0y. The IC implementation of th& (-) rent function involves a
menu of two options{z = 0, y = y} yielding utility b + 0y to typed, and{zZ = B — b, y = 0}
yielding utility B for all types.

Consider the following condition for a given

M(y) = ORy + S — V(0y)|dFn(6) > 0. (3)

/;Sinw>UM®}
The motivation for introducing this function stems from flelowing lemma, which plays

a central role in the subsequent analysis.

Lemma 2. Consider an arbitrary incentive compatible mechanism viitrestment function
x(+) and rent functior/(-). Lety denote the highest skin in the game among types who invest:
y= sup {y(0)}, andd = sup{f|z(6) = 1}. Letd* = inf{0|U(0) = Uy(6)}.28 Then,

{(f)wﬁ()@:) li 0andU(#) = Uy(0) for all & > 6*; and

(ii) there exists) > y andé € [5, 0*] satisfyingb + é@‘? = Uo(é) such that the buyer profit on
f
this mechanism is at m074 [S + 6Ry — V(6y)]dF, (6).
0

Proof of Lemma 2
(i) Consider a typ® > 0*. Then incentive compatibility implies that:

bx(0) + z(0) 4+ 0y (0) > Uy(0) andbz(0) + z(0) + 0*y(0) < Uy(6*), and so
(6 —0%) [y(6) — Ro] =0,

with strict inequality if typef) gets strictly more than his reservation utiffyBut typed* must

prefer her allocation to that of tygg and so
0" [Ro — y(0)] > ba(0) + 2(0).

Thus
y(0) =Ry and z(0)==z(d) =0.

285chemes in whicl/ (9) > Uy () for all § are suboptimal and therefore not considered here.
Pntuitively, atd* the right-derivative of/(-) must (weakly) excee®, in order to keefd/ (#) > 0 R, satisfied
to the right of0*. The convexity of/(-) then implies thay(9) (weakly) exceed®, aboved*.
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~ \% \ ~
(ii) Let f be defined by + 2(0) + 0y = Uy(#). From the convexity ot/(-), 6 < [0, 0.
Because there are no gains from tradetfor ¢ and a fortiori for6 > é buyer profit is
bounded above by:
v é N

/0 [9R0+S—U(«9)]dFm(«9)§/ [9RO+S— max{B,b+z(9)+9deFm<9),

Lety > y be defined by

~ \"

\Y
b+ 60y =b+2(0) + Oy.

Because + ng/ <b+ 2(5) + Oy for 0 < é the profit is bounded above by

v

/ 6 [eRO +S - V(egvj)] dF,,(0) = ORy + S — V(8Y)|dF,(6) < 0.

/{Gs-t-V(GZAzUo(e)}
Assumption 4. II(R, — b) < 0.

Were Assumption 4 violated, then the market would functienfgctly, in that all types
would be financed (this is a consequence of the followingyamsl. So there would be no

benefit from government intervention.

Lemma 3. Consider a non-trivial equilibrium. And let
y= sup {y(@)}. Theny < Ry —b.

{0l=(0) = 1}
In particular, the skin in the game can never exceed its addrevelR,.

Proof. This is just a consequence of Assumption 4 and the fact that
U9) > max{V(y),Us(#)}: Fory > Ry — b, b+ 8y > 6R, (the reservation utility is not

binding for any type) for alb and so

(y) = /0 [0Ro + S — V(0y)]dF,.(9).

Letting 6, (y) be defined by
one has
1
() = [ (~6)dFu(6) <0
6o (y)
Soll(y) is decreasing whenevgr> R, — b. This, together with Assumption 4, implies that

II(y) < Oforally > Ry — 0.
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Proposition 3. (market breakdown
If there exists ng satisfying(3), the unique equilibrium involves market breakdowiy; (6) =

Uy (0) for all 6.

Proof. Proposition 3 is a direct corollary of Lemma 2 (ii).

Let us now investigate the outcome when the set sditisfying (3) is non-empty.

The (constrained) efficient allocation

Ignoring equilibrium considerations for the moment, letagk for the constrained efficient

allocation, which is the one maximizinigtal (net) surplus
Fo., [x(e)s}

among those satisfying (IC) and (BB If 11(y) < 0 for all y, then the constrained efficient
allocation is the autarky/market breakdown one. So supihas¢he set of) such thatl(y) > 0

iS non-empty.

Proposition 4. (constrained efficient allocatipn
Suppose thdil(y) > 0 for somey. Lety,, denote the highest value such thEt) > 0. Among

allocations that satisfy (BB) and (IC), the constrainedoetfit one satisfies:
U(6) = max {V (0y,.). Us(9) },
/0 . [S + 0Ry — V(Bys)| dF,u(6) = 0,
and
z(0) =1 iff 6 <67, whereV(0),y.) = Us(6;,)-

\Y
Proof. Consider an arbitrary IC allocation and defi{w@é} as in the proof of Lemma 2.

We know from the proof of Lemma 2 that

z(0)=0 for 6> é, andU(8) > max{V (8y), Us(8)} for all .

30This is also the allocation that would be selected by theeselhd competitive buyers behind the veil of
ignorance (the seller does not yet know the realizatiod)oAnd under a seller ex post individual rationality
constraint (the seller cannot commit to transfer the legasgt).
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Thus buyer profit is bounded above by

v

/ ' [0Ro + S — V(6))] dF,(6). (4)

Total net surplus is bounded aboveﬁ,y(é)s, an increasing function G\éf Thus, an upper
bound on total net surplus is obtained by choosing the htg%ﬁex which (4) is non-negative,
namelyd’ , as characterized in the statement of the proposition.

The second stage of the proof consists in showing that thi®mupound can indeed be
reached. For this, it suffices to note that the mechagisti¥) = 1, z(#) = B—bandy(d) =0
for 0 s.t. 0y, + b < B; z(0) =1, z(#) =0 andy(0) =y, for 6 s.t. 0y,, + b > B} is incentive
compatible and attracts all types belgjy and none above.

The constrained efficient allocation is depicted in Figure 3

Up(0
u®) s o(0)
skin
in the game
no skin
in the game
B ” KW“”\
b ) Ym
0
0 0y,
\\ J\ J
Y Y
investment no investment

Figure 3: The constrained efficient allocation

Lemma 4. In the constrained efficient allocation:

() ym < Ro,

(i) the buyers’ type-contingent profit(¢) is strictly increasing ird for 6 < 67,.

Proof. (i) From Assumption 4y,, < Ry — b, and soy,, < Ry.
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(i) One has

/ . [S 4+ 0Ry — V(0ym) | dF(6) = 0

and so, letting), be defined by + 6yy,, = B, one has
m(0) =S +6Ry— Bford <6y, and =S — b+ 0(Ry — yy,) for6 € [6y,0,].

Thus,7'(#) = | Ry whenV (0y,,) = B
Ry — ym > 0 whenV (0y,,) = b+ Oy,,.
We now show that the constrained efficient allocation is arildgium outcome??

Proposition 5. (existencg The constrained efficient allocation is an equilibriuntaame.

Proof. Let all buyers offer the constrained efficient allocatiordahereby attract a rep-
resentative sample of the populati&nA deviating buyer cannot make a profit by offering a
trivial mechanism, which would create no gains from tradééf offer were taken up. Suppose
therefore that a buyer offers a non-trivial, incentive cattitde mechanism with utilitie&**(-),
while equilibrium utilities are the piecewise lineér(-) as in the constrained efficient alloca-
tion. Because the mechanism is non-trividt; (6) > B for all 6. Let6** = inf{|U**(0) =
Uo(6)}. If 6* > 67, the convexity of/** and the fact that the mechanism is non-trivial imply
that:

Either(i) U**(0) > U*(0) for all # < 6**, and so for alp < (0, 1]. Furthermorex*(6) = 0
for 6 > 0**. Let all seler types select the deviating buyer’s offere deviating buyer’s profit is
bounded above bfﬁ [0Ry+ S — U™ (0)]dF,,(0), which is non-positive from the constrained
efficiency ofU*(-). :

Or (i) U=(0) > U*(9) forO € [0,6,], U**(0) < U*(0) on (6;,0,), andU**(0) > U*(0)
for 6 € [02, 6] with 6, > 60,. The latter implies that**(#) = 0 for § € (6., 6**], because

otherwise (i) would obtain: Indeed, suppose th&atd) = 1 for somef > 6,. Then because

31Thus, and in contrast with Rothschild-Stiglitz (1976), auiibrium exists. In Rothschild-Stiglitz, like in this
paper (in the region where investment is financed), scrgeoperates through asking the seller to keep some skin
in the game. Here, however, screening through revenuenshdoies not involve any inefficiency; relatedly, it is
never profitable to entice a high type to pool with a low one passibilities for screening for the high types are
limited due to the structure of the problem.

320ne could have in mind the limit of a symmetric model of typdeépendent buyer differentiation (as in
Rochet-Stole 2002) as the differentiation convergesto 0.
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U** is convexdU**(6)/df = y(0) > y,, and so
U**(e) > U*(Q) on (‘91,82)

as well, a contradiction. The mechanism may also attracedgpes) > 0**, but we know that
such types do not bring in any profit as*(9) = 0 from Lemma 2. So the mechanism cannot
make money from the seller gé,, 1] and does not attract types (é, 6»). If U**(-) = U*(+)

on [0, 6], let the seller not accept the deviating buyer’s offer whea |0, 6,]; the deviating
buyer then makes a non-positive profit.Uf*(6) > U*(#) on [#s,6,] andU**(0) = U*(#) on

[0, 03] with 0 < 65 < 6,, then let all seller types if0, 6] select the deviating buyer. However,
because profit is increasing in type in the zero-profit, castd efficient allocation (Lemma
4) and rents are higher df, 0] in the U**(-) allocation, again the deviating buyer makes a
non-positive profit.

Finally, wheng** < ¢ , the proof in part (ii) of the casé** > ¢ still applies and so,
again, the deviating buyer cannot make a positive profit.

Equilibrium selection

In Section V., we will take the constrained efficient outedta be the continuation equilib-
rium of the subform in which the seller has decided not to prttee government’s offer and the
market assigns posterior beliefs,(-) to the seller’s type. Although this selection may involve
a slightly optimistic view of how markets function, this elifarium is the unique equilibrium
outcome under the following “robust choice” refinement:

Robust choice Consider two IC utility schedule&(-) andU(-). Suppose thal/(6,) =
U(6,), thatlU () > U(#) for all 6 € [0, 6;] whered, > 6, and that’/ (6) > U(6) to the right of
6, (U(9) > U(H) on 6y, 6,] whered, > ;). Then typed, selects schedul€(-) over schedule
U(-).

One motivation for this refinement goes as follows: Supphbatthe seller faces vanishingly
small uncertainty about her type such thi&8|0,)/ f(¢'|6y) — 0ford > 6" > 6,. Then choos-
ing U(-) dominates choosing (-) before the limit is reached. Robust choice is thus (much
stronger than, but) in the spirit of the elimination of weaklominated strategies. From the

proof of Proposition 5, the constrained efficient allocatis® an equilibrium outcome consis-
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tent with robust choice. The following result shows thastts the unique such equilibrium

allocation:

Proposition 6. Under robust choice, the unique equilibrium outcome is thestrained efficient

outcome.

V. Market rejuvenation
A. Description of government intervention

The government builds a voluntary-participation mechanisA mechanism consists in the
choice of a subséb, of types in|0, 1] who participate in the scheme, and for each t§jpeo,,

a financing decision,(¢) € {0, 1} for the new project, and fixed paymen{d) (independent
of the outcome of the legacy asset) and contingent payméfitif the legacy project succeeds,
both conditional on the new project succeeding,jff) = 1. The seller receives 0 if the new
project is financed and fails.

Let z,,(f) € {0,1} describe the financing decision in the market for type®jn and
x(0) = z400) if 0 € O, andz(d) = z,,(0) if § € ©,, (where©, U©O,, = [0,1] and
0,N 0O, =0).

A seller with typed in [0, 1] derives utility U,(¢) from participating in the government’s

scheme:

Upl0) = sup {z(8) + 0yy(B) + 2, (B)b }. (5)
{0 € 6,
The functionlU,(-) is increasing and convex. Incentive compatibility implileat

U,(0) > B for all ¢ (6)

if there exists at least one typésuch thatz,(6') = 1. An intervention that satisfies (5), (6) and

U,(8) > Uy(0) for all § is said to be non-trivial and incentive compatible.

B. Optimal intervention: an upper bound on social welfare

Our strategy will consist in, first, looking for an upper bduon social welfare and, second,

showing that this upper bound can be implemented throughnplsigovernment intervention.
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We look at the combined (government plus market) allocafion), U(-)}. As usual, let* =
inf{6|U(0) = Uy(6) }. Obviouslys* < 1 (if U(6) > Uy(6) for all 4, reducing the rent&/(-) by
a uniforme would increase the upper bound while preserving incentrapatibility). From
Lemma 2,z(0) = 0 for # > 6*. In order to maximize welfare belog:

z(0) = 1andU(6) = V(8y) for 6 < 6* where, as earliey = sup  {y(6)} .
{0lz(0)=1}
An upper bound on welfare is therefore:

1

W) = (1+)) [5F(9*)+E[9]RO] —A[/G* V(ey)dF(e)+/ Up(0)dF(6)],

*

wherey = y(0*) must satisfW (6*y) = Uy (0*). [We will later show that for the optimal policy
W =W(6)].

Letting 6, be defined by

0*(B — b)

0 —

The rent is equal t& belowf,(y) and toUy(6) + b(l — 6%) betweert, (6*) andf*. One has

dW . T
W:(lJr)\)Sf(G)—)\/

o WdF(G). (7)

The first term in this derivative represents the efficienciyn geom financing more types,
while the second term stands for the increased rent for typ@s(0*), 0*] from the necessary
increase in the skin of the game. Because public funds atl/gos> 0), this increase in rent

represents a social cost. And so, at the optindtiny 6,(6*).

The next proposition characterizes the upper bound onlseeltare, that is, in view of the

following, implementability proposition, the optimal envention.

Proposition 7. (comparative stati¢sThe optimal intervention:
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(i) involves full financing#* = 1) if A < X} for some\] > 0, financing for type# < 0*
whered* solvesdlV /d6* = 0 for X} < X < \,, and no intervention if\ > \};

(i) unless there is no financing, always involves a regiothwai clean-up of the balance
sheet/buybackd[(#) = B) and a region in which the seller keeps some skin in the
game ¢o(6") < 07);

(i) is more extensive!(* increases), the lower the cost of public fund¥ @nd the higher
the social value of the new project)

(iv) is more extensive than under buybacks.
That rescues are more extensive than under buybacks isahatiwe possibility of asking

the seller to keep some skin in the game alleviates advelesgisa and makes the intervention
less costly.

Implementation

Let us next note that the optimal intervention can alwaye thle form of a cleaning-up
of the worst types followed by refinancing of (some of) the aamng ones by the market.
Furthermore, and as illustrated in Figure 4, the intengentiannot be non-comprehensive (i.e.,
does not cover all types i), #*]). The reason for this is that the market, if confronted with a
population*, 1] would in general want to finance at least a fraction of thegesyAnticipating
this, types in0, 6*] would refrain from joining the government’s scheme.

U()

.
.
R
.

market
financing

would be offered

government N
y >y if g, =6*

bailout

0o(6%) p 0"
g9
: must leave enough adverse
selection in market place

Figure 4: leaving enough adverse selection in the marketptze
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Proposition 8. : The optimal intervention is not comprehensive (the govemnt does not at-
tract all types in[0, 6*]). The upper bound on social welfare characterized in Prapws7 can
be implemented by an intervention that attracts typ€g$.ifi,| for somed, and leaves types in
[6,, 1] to the market, wheré, is uniquely defined by:
o+
/eg [0Ry + S — V(0y™)|dF(6) = 0. (8)
o+

Proof. LetIl,,(0,,0") = / [0Ry + S — V(0y*)] dF(0). Note first that’* > ¢* and so
I1,,(0,0%) < 0. Secondﬂm(;:,e*) > 0 for 6, close to¢*, sinced*R, + S — V(0*y*) =
0*Ry + S — Up(0*) = S > 0. Thus there exists a (unique) solution to (8).

Suppose tha, > 6,(0*) (whereb + y*6,(0*) = B: see Figure 4). Then by giving two
incentive scheme$z = ¢,y = y* — n} such thatt = 6,y and{z = B — b+ x,y = 0},
the government attracts typfs ¢,] and only those types. Whenn andx converge to O, the
solution converges to the optimum. Thus, the optimum carppecximated through a scheme
yielding a unique continuation equilibrium. One gets exagilementation foe = n = xk = 0,
but then the equilibrium set of types accepting the goventra#fer is not necessaril, 6,;
the allocation however is uniqié.Finally, whend, < 6,(6*), then the equilibrium allocation
is again unique.

Cost of interventionsOne might conjecture that interventions should be redsgrcheap
as sellers are eager to be financed and so are willing to pHrttheir legacy asset at a low
price. This high willingness to sell, though, is already@atted for by the market. In fact, the
government at the optimum poliaiways(and not only on averag@verpaysfor the legacy

asset or the stake: From (8) and the fact that profit is ingrgas 0 (Lemma 4(ii)),
n(d) <0 forall 0 € ©,.

Ex ante moral hazard\s in the case of buybacks, we can add a stage, stage 0, dt thikic
seller chooses the distributidri(f|e) at increasing and convex caste). The effort increases

the distribution in the sense of first-order stochastic d@nce. The equilibrium utility/ (6, e*)

3If ym < g, then all types if0, 6*] join the government scheme andp > v, a contradiction. If,,, > y,,
no type joins the government scheme (from robust choicel) sarthe intervention has no effect.
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is given by the socially optimal rent for distributidn(6|e*) corresponding to the equilibrium

effort e*. The expectation of intervention always creates moral tig%a

Proposition 9. : Suppose that the market breaks down in the absence of amnton and that
the optimal government policy is not laissez-faire. Theildayium effort is smaller under a

government intervention than under laissez-faire.

Proof: Under an intervention the seller chooses her eff@® as to maximize:
1 1,
/ U(f,e")dF(fle) — ¥(e) = B+ / U0, e")[1 — F(0le)]do — ¥(e),
0 0

while the laissez-faire effort is given by the maximizatun

/0 Uo(0)[1 — F(6)e)]do — W(e).

ButU(f, e*) € {O,y,UO(Q)} wherelU,(6) > y. By supermodularity, the optimal effort under

laissez-faire is higher than under intervention.

C. Adding a cost of government intervention

Interventions by the government involve multiple costsnaustrative costs and political back-
lash (increasing with the size of the intervention) for tlr&ynment, political constraints (cap
on bonuses, ...) and stigma of participation for the res@midy. We do not attempt to em-
body all these potential costs into the analysis. Rathegcaméent ourselves with the following
exercise: Suppose that the government incurs an arbjtiamibll per unit costg|[f(0)dd)], of

rescuing types if¥, 0 + df]; what is the optimal pattern of intervention?

Proposition 10. As the unit cost of interventianconverges to 0, the optimal intervention con-
verges to the one characterized in Proposition 7. Furtheayiiere is a unique implementation

outcome: There exist (given by(A.2)) such that

v typesd < 6, are rescued by the government,

3%We here assume that the government cannot commit. Were Weergnent able to commit to a rent schedule
{U(-)} before the choice of effort, the optimal intervention woalgo need to account for the impact of interven-
tion on the choice of effort. While deriving the optimalitgreditions for the commitment case is straightforward,
specific results depend on what part of the distribufiomarginal effort impacts most.
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v typesdin [6,, 6% are refinanced by the market.

Intuitively, the size of the free market is maximized if thevgrnment rescues the worst

types: this leaves more profitable types to, and therefqrareks the market.

V. Discussion

Other causes of freeziny\e have derived the implications of a common factor of miadke-
up, adverse selection. The widespread focus on toxic ataetf confidence about the quality
of these assets, counterparty risk and losses associdtethaccurate ratings all suggest that
accurate information is not widely available prior to bail® But market freezes are reinforced
by other factors, such as sofheegulated banks’ strategies to avoid recognizing losseés an
having to raise more capital, the shortage of financial neSdieterogenous beliefs or ambi-
guity aversior®’. The nature of optimal interventions, if any, depends orfribeze’s proximate
cause. Consider, for example, a regulated entity subjextcapital adequacy requirement and
owning an illiquid legacy asset subject to, and overvaluetibtorical cost accounting. Either
potential buyers don’t know the value of the asset and theraéselection issues studied in this
paper are relevant. Or they do, and then the optimal intéiv@nif any, consists in auctioning
off the asset on the market (de facto imposing fair value @aicting), together with liquidity
support (off B — S — 6 R,| in our model). If there is a very limited set of potential btsyand so
the government is worried about collusion (a sale at a fdlenarice so as to boost government
subsidies), then the analysis resembles that of adversetisel developed in this paper.

Asset fungibility Our basic model resembles Myers-Majluf (1984)’s, excleat,tto be able
to discuss buyouts, we assumed that the legacy asset anevifigroject can be separated (are
non-fungible). Let us briefly discuss the implications ofdpbility; to remain in the spirit of

Myers-Majluf, assume thak, = Ri, so in case only one activity succeeds, investors cannot

35Douglas Diamond and Raghuram Rajan (2010) point out thateinécent crisis a number of regulated insti-
tutions had excess book capital.

36There is now a large literature, starting with Franklin Alend Douglas Gale (1994), on the idea that prospec-
tive buyers able to manage the asset are in limited numbemaychot have enough capital to purchase the asset.
Allen and Elena Carletti (2008) make a case for the role dfi-¢aghe-market pricing in the freezing of the secu-
ritized asset markets.

37Ricardo J. Caballero and Arvind Krishnamurthy (2008).
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know whether it is the legacy asset or the new project. Anritice scheme then specifies a
fixed transfer, and rewards for one or two successes. Lejtifigdenote the reward for two
successes(f) the reward for one success (conditional on the new projengdmanced), and

t andy denote the highest such values, then
Uo) > max{B 0t b+ Oy, UO(G)}.

The constrained-efficient allocation is slightly diffetérom the one under non-fungibility.
For example, i = 0 is to be financed and to not shirk> B — b, and so for alp, U(0) >
B + 6(B — b): the initial flat part of the constrained optimum is now piveily sloped.
Adverse selection on new project as welNe have not allowed for private information about
the new project. The analysis of two-dimensional screersnigely to be complex. However
the insights can be seen to extend to the special case otpedielation between the legacy
asset and the new project (so adverse selection is de fagjteslimensional). We briefly
explain why in the case of buybacks. Suppose, first, that mdrike surplus is pledgeable
(so B(#) = S(0) + I); the financing condition is thep > I. Assuming thatlS/df < R,,
there exists a unique cutaff such tha¥* R, = p + S(6*), and so the analysis of Section II.
carries through. Second, suppose that some of the surphledgeable, but the new project
succeeds when and only when the legacy project does, whibel B are known. In particular

S(0) = R, + b — I for someR,. Again, the analysis is basically unchanged.

V1. Conclusion

The introduction already summarized the main insights.usaliscuss some other applications
and alleys for future research.

Other public-sector application$he idea that participants in a scheme have an eye on the
subsequent free market has other applications. Sellerelacant to show up at the discount
window and countries have shunned the IMF’s CCL (contingegdit line) mechanism by fear
of the stigma associated with participation in those sclseme equivalently, in search of the

positive signal sent by non-participatiéh.

38Signaling occurs also at the stage of exit, and not only afyer case in point is the rush by Goldman, JP
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Private-sector principals and market tainting strategveeschanism-dependent participation
constraints also naturally arise in industrial organ@atias when a dominant firm with market
power designs a non-linear tariff, knowing that a competifringe of rivals will react with
their own policies. Situations in which a dominant operaaves first in a market marred by
adverse selection include market segmentation by a manuéaor the selection of a clientele
(through pricing and conditions) by a venture capitalisteistment bank or rating agency. Like
in this paper, a high-rent policy inside the scheme raisesagent’s outside option through a
selection effect. The essential difference, though, istti@principal would strictly gain from
the absence of a market: While the market delivers too smalb@nt’s rent in my framework,
it delivers (from the point of view of the principal) too highrent in the market tainting appli-
cation. By focusing on simultaneous offers, the competisiereening literature has ignored the
mechanism-dependent participation constraint problefis i an important alley for future
research.

Contracting with externalitiesContracts often exert externalities on parties not ingdlin
the contract (see llya Segal (1999)’s classic survey). taating with externalities” is usually
studied in symmetric information contexts, or ones in whasternalities are independent of
private information. But it is easy to envision situationsnhich exactly what types turn down
contract offers affects one’s willingness to contract: engral, who tenders the shares, and
not only how many shares are tendered, matters for the pksb¥er outcome if monitoring
or dissonance are relevant. In a non-excludable public goodel, an agent’s outside option
may depend on who agrees to contribute to the public goodiesenverifiable effort or con-
tract incompleteness prevent an accurate ex-ante spéoificz contributions. The payoff to
belonging to or staying out of a cartel depends on privakelgwn marginal cost® In these
examples, and many others, participation constraintsrategenous.

Limited commitment We have assumed that the government can commit to a rescue
scheme. If the government cannot commit not to renegotihtesellers will adopt a lower

take-up rate and some will wait for a better offer later on.e Thotracted recapitalization of

Morgan and other institutions to reimburse loans grantetd 8yauthorities, although this may also be explained
by the reluctance of managers to confront government irtentce.
39The first example was suggested by Segal and Michael Whintsteother two by Sandeep Baliga.

35



Japanese banks is an interesting case in point (Hoshi-l&ps210). This situation, in the ab-
sence of a market, has been studied in the literdfuaed has been shown to lead to a slower
revelation of information and equilibrium delays. The nibydere is that a market can open
over time. The interaction between renewed governmentsoffied market opening is an excit-
ing topic for future research.

Multi-sector analysis Another limit to government intervention is that it may irettly
benefit sectors which the government does not intend to eescjust help. For example, the
government might want to rescue banks because they havedapaskitors or because they are
central to the credit and payment systems. But it may not teecdmmit taxpayer money to the
benefit of hedge funds. Yet if assets can be traded betweeayeledds and banks, banks are
willing to purchase dubious assets (assets they don’t khewdlue of) from hedge funds if they
anticipate that a government’s asset repurchase scheneevget ugt! If this arbitrage does
not discourage the government from intervening, the gowent may then subsidize hedge
funds or banks without need for cash or both.

These and other exciting research alleys related to mesinarwith endogenous participa-

tion constraints are left for future research.

40E.g., Mathias Dewatripont (1989), Laffont-Tirole (199@)kOliver Hart and Tirole (1988).
#nterestingly, Zhiguo He, In Gu Khang, and Krishnamurth@1@) document that hedge funds and broker-
dealers in 2008 sold assets to commercial banks, so thasts assefited from the government’s debt guarantees.
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Overcoming Adver se Selection: How Public Intervention Can Restore Market
Functioning

APPENDIX

Suboptimality of trivial interventionsunder buybacks

Suppose thai, < B — S and so the seller will not be able to finance the new project if she joins
the governmental scheme. Let us first look for a pure strategy equilibrium. kitherB — S
and then there is no private market as there are no gains from trage, 9rB — S and then
no-one joins the governmental scheme.

Let § denote the lowest value @f such that the market can be revived when types g,

accept the government’s offér:
B
0= _ .
Ry

Let 6**(p,) be defined by:

Us (0 (0y)) = 1y
If **(p,) < 6, the equilibrium involves no rejuvenation. Welfare is then

W =p,F (9**_(;99)) + /

6**(pg)

1

Ua(0)dF(6) = (1 N[y = m™ (07 (n,)) Ro| F (67 (p,))
<E [Uo(e)dF(e)}

unlessp, = 0. Offering such @, necessarily reduces welfare.
Assume next tha**(p,) > 6. Then if6, = 0" (p,), p» + S > B and sop,, > p,, a

contradiction since no-one would join the government’s scheme.

t An offer at pricep that revives the markep(> B — S) yields net profit

{/;TS GdF(G)} Ro — [F <p}—205> - F(Gg)}p,

g9

whose derivative with respect jois negative. Hence, a necessary and sufficient condition for market rebound is
thatatp = 6,Ry — S,p > B— Sorf,Ry > B.



So necessarily, = 0 and financing by the market must be random. When refusing to
join the government’s scheme, the seller is financed by thekehat pricep,, = B — S with

probability« and the market breaks down with probability- o such that
pg = (1 —a)Up(8,) + aB.

Finally,

o = R (6,25
Welfare is

W =0~ (4 [ [pa— 0R4F ()

1

+oz[/:*(pm + S)dF(0) +/

g

Uo(e)dF(e)}

*

+(1—a) [ /6 1 Uo(e)dF(e)]

g

W is linear ina (p, is a function of, whereas all the other variables are being held constant
asa varies). IfIW decreases with, then it is bounded above by

)~ ) [ Iy~ omfaro) + [ voyaro

g9

which is lower than the laissez-faire Welfaj/e1 Up(0)dF(6).

If W increases witly, the maximum is ;chieved at= 1. The intervention then coincides
with the minimum non-trivial intervention, except that thés no investment for types beldiy;
hence this intervention is dominated by doing the minimalk-trivial intervention and investing

for all participating sellers.

Ex-ante mor al hazard under buybacks

Let us extend the model by introducing a “stage 0”, at whighdéller chooses the asset qual-
ity. At private and unobserved cost(e), the seller generates distributidf(6|e) such that

A(f/F) /e > 0 andd(f/F)/00 < .



Proposition 11.

(i) Strategic substitutability Consider an arbitrary (i.e., possibly out of equilibrium) ex-
pectation ¢*. Under ex-ante moral hazard, the seller chooses a higher effort (¢) when

expected to choose a lower one (¢*).

(if) Consequently, there exists a unique equilibrium.

(i) 1f thereisan equilibriumintervention, effort is lower than in the absence of intervention.

Intuitively, if the equilibrium effort is high, interventins face less adverse selection and are
more generous (highe¥). This implies that the seller expects to be bailed out mdtencand

S0 puts in less effort.

Proof. (i) For conciseness let us restrict our attention to théregf parameters for which an

interior solution prevails:
f(0*|e") AR,
= . Al
F0*lex) (14 X)S A1

Condition (A.1) defines a policy cutoff(e*) as a function of thequilibrium value of effort.

Fromd(f|F')/0e > 0, 8* is an increasing function of.
The seller chooses her efferso as to maximize:

1

U= lﬂ)(é*(e*))}7(9*(e*)|e)~+-]€*(*)ZYb(Q)d}7(9|e)-—-ﬂD(e)

or, after an integration by parts

uz%m—llfmwmw—m@

And so
o*U do* .l
e de RO@FG(G (e")]e) < O.

(i) Uniqueness of equilibrium, if it exists, is a corollaof (i). Considere = R(e*) given
1
by ¥'(e) = RO/ [ — F.(6]e)]df. The equilibrium may involve mixed strategies by the
0*(e*)

government if at the level at which the government is indifferent between an inteneerand

3



laissez-faire R(e) < e. The equilibrium then has = ¢ and randomization by the government

between intervention and laissez-faire.

(iif) Under laissez-faire the first-order condition is

T'(e) = Ry /O [~ F.(6]e)]do.

Commitment Let us now assume that the government can commit to a pyit@nd therefore

to a cutofff*) before effort is chosen. Effort is then chosen so as to maximize

Q*ROF(9*|6) + /1 9R0dF(9|6) — '1/1(6)

*

The cross-partial derivative of this function with respert* ande is RyF.(6*|e) < 0. So a
lower 6* induces a higher effort. In turn, the government wants torod@no a price that is

lower than that that will prevail under non-commitment.

Proof of Proposition 6

Consider the upper envelope of the equilibrium utilitieiedd by the buyers:

U(0) = sup{U;(6)}.
{1}

As eatrlier, let

y = sup {y:(0)} and 6= sup {|z:(0) = 1}.
From the proof of Lemma 2, there exis;\jtsz y, with strict inequality if and only ifz@ =

z > 0, such that an upper bound on buyer profit is

'

6
/ [eRo +S- V(eé)] dF,,(6),

which, from the definition of the constrained efficient out is strictly negative Pg' > Y. If

y\j = Ym, then (a)z = 0 (and soﬁ = y) and (b)z(6) cannot be equal to 0 on a positive-measure
'

subset of[0, 8], otherwise the buyers would make a strictly negative prdfite outcome then

coincides with the constrained efficient outcome.

4



So let us assume that< y,, and so, a fortioriy < ,, . Because:(§) = 0 for 6 € [0, %],
the profit made by buyers on those types is strictly negatugthermore, it must be the case
thatdR, + S — U(6) > 0 on an intervalf — ¢, 4] for somes > 0.}

Suppose first that > 0 and consider an “entering buyer” (by this we mean a buyer aith
zero or arbitrarily small equilibrium profit, as we will shdhat the proposed contract makes a
strictly positive profit) offering a single skin-in-the-ge contract specifyingz — x,y +n,z =

1} defining a schedul@(@) =max{B,z —«x+ (y+n)0+0b, Uy(#)}, such thay > 0 and

Ul —c)=2z—r+b+(y+n)O—e).

The buyer then attracts at least type$§n— £, 5] which by continuity yields a strictly positive
profit for (¢, n, k) small. He may also attract types[ﬁl 6*], which a fortiori are profitable. He
does not attract any type beldw- =. Hence the deviation is strictly profitable.

Suppose finally that = 0. Let the deviating buyer make a single skin-in-the-gameroff
{0,y + n,z = 1}. From robust choice this schedule attracts exactly typd8*ing*| with
0 < 0, as well as some (profitable) types ab#ve But even if0** = 0, this deviation is

strictly profitable since) + n < y,,, for n small.

Proof of Proposition 7

Only (iv) and (v) require some elaboration.

(iv) Note that

dWN (14 NS 0 f0)
S|gn<%> = sign — /90(9*) )2 fw*)d@].

Under good news about the prior distributigit¢)/ f (0*) decreases and $8V/06* is positive

over a wider range of*s.

(v) Recall the first-order condition under pure buybacks:

FO) L+ NS = F(O)A(Ry + AS).

1 Recall that by convexity of/ (-): % (0Ro+S—U()) > Ry —y > 0.

Furthermorer(9) < Ry + S — U(#); soif0Ry + S — U(9) < 0, the buyers’ profit is strictly negative.
§ 1t is also possible to upset the equilibrium through a cantsaecifying the same.

5



To show that* is higher under a general scheme, we note that

F(6") > /6* o0 f(6)do
ao(0+) (07)? .
. : - o “ ob
Indeed, the right-hand side of this inequality is boundealatby w f(0)do =
0
bm~(6*)F(0*)/(0%)?. Thus, we need to show that at the optimum of the outrighssalecha-

nism:
G*RO m‘(@*) .
T

The LHS of this inequality exceeds 1 singeR, = b + 0*y. The RHS is always smaller
than 1.

Proof of Proposition 10

Leté,(0) =1if € ©,and&,(0) = 0 otherwise. Let

%IA@@W@

denote the size of government involvement. Welfare can revetritten as

—~

W =W —em, = E[Sz(0)] + AE[7(0)] — em, + 0R, (A.2)

wherer (6) is the monetary outcome on typér(0)+U (0) = 6 Ry+ Sx(#)). The maximization

of (A.2) subject to the (IC) constraint and
E[[1 - &(0)]x(0)] >0

is a priori complex.

But consider any possible intervention and correspon@inando©,,. Let{z(-),U(-)} be
the combined (government plus market) mechanism faceddgeaher. Consider having the
government deviate to offer the same mechanfsmi), U(-)} and asking precisely the types
in ©, to participate in the government’s scheme. This is inceatompatible and produces

exactly the same welfare and intervention costs as befaraitBout loss of generality we can

6



restrict attention to strategy profiles where the goverrtroéfiers the same mechanism as the
market (but attracts only a subset of types). So, le&ifd = R, + S — V (0y) wherey is the

skin in the game offered by the market. We can now without édggenerality solve:

m|n / §(0)dF (0
{&()

S.t.

[ 1= coirore o ()

The Lagrangian of this optimization problem-is — p7(0). Becauser(0) is strictly in-
creasing (from Lemma 4), there is indeed a cutgfuch that,(f) = 1 if and only if 6 < 6,,.
Finally, the theorem of the maximum guarantees that esnverges to 0, the optimum con-

verges to the mechanism of subsection B.





