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Abstract

We analyze competitive credit markets with asymmetric information in which
borrowers seek financing for either positive or negative net present value projects.
The striking result is that there always exists an equilibrium where investment is
efficient, while competitive lenders make strictly positive profits. When borrowers
have zero opportunity costs of investment, this equilibrium co-exists with a market
breakdown. With opportunity costs, no matter how small, the market can never
break down, while the positive-profits equilibrium is unique if the average project
quality is sufficiently low. This equilibrium exists even if borrowers can offer menus
of contracts, and it coincides with the unique incentive compatible menu when
almost all types have a negative net present value project. As lender profits can be

taxed without distortions, we characterize the incentive compatible redistributions.
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1 Introduction

In markets with adverse selection, can the participation of certain high-risk or low-return
individuals or firms lead to destruction of resources and undermine the possibility for
others to trade? Tirole (2010), chapter 6, provides a classic example of a credit market in
which firms are either of high quality or low, and seek financing for a risky project from
competitive lenders. In the model, high-quality borrowers find it impossible to signal their
type to lenders: their indifference curves coincide. As a result, when lenders cannot offer
menus of contracts and must earn zero profits, the unique equilibrium is pooling. There
are two possibilities: if the expected quality of the pool is high, then lenders offer a single
interest rate and all types invest; if the expected quality of the project is, instead, low,
then the market breaks down and all firms are denied credit. Similar outcomes obtain in

models with soft budget constraints (see, e.g., Dewatripont and Maskin (1995)).

This paper uncovers fundamental ways in which this market breakdown result is fragile.
In particular, we show that a market breakdown requires both (i) the assumption that
borrowers have ezactly zero opportunity cost of investment; and (ii) the exogenous impo-
sition of zero profits for lenders. In contrast, we find that in markets plagued by severe
adverse selection, rather than a breakdown, one should expect an active market in which
competitive lenders make strictly positive profits. This finding can reconcile the high in-
terest rates set by microcredit institutions in developing economies that target unbanked
borrowers to make large profits (see, e.g., Karlan and Zinman (2010)). It is also consistent
with the proliferation and success of firms offering payday loans and installment lending,
or “buy here, pay here” car dealerships that target poor-credit customers. These firms
explicitly identify high-risk populations of customers, charge exorbitant interest rates and

make very high profits, despite facing many competitors (see, e.g., Melzer (2011)).!

Our first observation is that, even with zero opportunity cost, a market breakdown
can be a unique equilibrium if and only if lenders are exogenously constrained to make
zero profits. Otherwise, even with no opportunity costs, there always exists an alterna-
tive equilibrium in which the low types stay out of the market, while high types invest,
promising to repay the entire stream of cash flows that the investment generates to the
lenders. At this equilibrium, all borrowers get the same payoff as they do with a market
breakdown. However, lenders are better off, as they make strictly positive profits and
extract the full surplus from the investment opportunity. Thus, this equilibrium Pareto

dominates the market-breakdown equilibrium and maximizes net social surplus.

'In the fast-growing sector of online installment lending, for instance, Elevate Credit Inc. saw annual
revenue soaring 1,000% over the last five years, while Enova grew by 46% in the same period, according
to Bloomberg (10/29/2019).


https://www.bloomberg.com/news/articles/2019-10-29/america-s-middle-class-is-getting-hooked-on-debt-with-100-rates

Our second observation is that the complete absence of opportunity costs is not realistic.
For instance, potential borrowers might have a few dollars that can be used for down-
payment, or they might have to forgo alternative opportunities that have some value,
or the investment opportunity might demand some effort. We ask: which equilibrium is
robust to the introduction of positive opportunity costs? Is it the market breakdown or
the positive-profit separating equilibrium?

Strikingly, we find that when opportunity costs are positive, the market never breaks
down in equilibrium. In contrast, the separating equilibrium always exists, regardless
of parameter values. Markets do not break down because low types are less productive
than high types, so their participation constraint binds at a lower interest rate. The no-
investment allocation is broken by a high type offering a feasible interest rate just high
enough to keep low types out. This deviation would make low types worse off relative
to the status quo, at which they get their outside option payoff and don’t invest. In
contrast, the deviation is strictly profitable for high types, if lenders assign probability
one that they are behind it, and consequently accept the offer. It follows that the market

can never break down with positive opportunity costs, no matter how small.

In sharp contrast, the separating equilibrium with positive lender profits exists regard-
less of parameter values, and it always satisfies the Intuitive Criterion. What sustains the
equilibrium is that low types do not invest. This implies that any deviation to a lower
interest rate would make them weakly better off regardless of whether lenders accept the
offer—making them strictly better off—or they reject it, in which case they are indif-
ferent. Thus, the Intuitive Criterion has no bite.? Importantly, at this equilibrium the
interest rate does not depend on the fraction of each type in the population. Therefore,
the equilibrium is robust to the introduction of heterogeneous priors across agents or even

ambiguity aversion over the fractions of types.

When the average net present value of borrowers is positive, and opportunity costs
are small, there also exists a continuum of pooling equilibria that feature inefficient over
investment—i.e., negative-NPV borrower types also invest, alongside high types. Generi-
cally, lenders make strictly positive profits at these pooling equilibria, and they all satisfy

the Intuitive Criterion because borrowers’ indifference curves coincide.

An implication of our equilibrium characterization is that efficient investment obtains
as a unique equilibrium only when either there are enough low-type borrowers that the
average borrower has a negative net present value project, or when there are absolutely
no negative NPV borrowers in the market. In the intermediate region with a positive
but small enough fraction of low types, pooling equilibria with inefficient over-investment

by low types also exist. Therefore, a regulator seeking to implement the efficient level

2For similar reasons, the separating equilibrium would survive under stronger refinements, such as D1.



of investment would need to impose a floor on the admissible interest rates charged by
lenders that exceeds all possible equilibrium pooling rates. With such a floor, lenders
would make strictly positive profits, which could be fully taxed without distortion and
redistributed to the agents. We show that there always exists a continuum of incentive

compatible, feasible transfers that the regulators can set.

Consistent with most of the literature—this analysis presumes that lenders cannot issue
a menu of contracts. But, as is well known, in this setting there is scope for borrowers
to offer menus of contracts that give high types incentives to invest and pay low types to
stay out of the market. Given that such menus are rarely—if ever—observed empirically,
Tirole (2010) outlines an argument for ruling them out. He observes that menus risk
attracting “fake entrepreneurs, who do not even have a project”. He conjectures that, as
a result, the fraction of low-quality firms “could quickly become very close to one, leading
to a market breakdown after all”. This observation also naturally applies to any transfers

of lender profits a regulator may seek to implement.

These considerations lead us to extend our model by introducing menus of contracts and
allowing for entry of ‘fake entrepreneurs’, drawn by the possibility of collecting a positive
payment from lenders in return for not investing. We obtain three main results. First, re-
gardless of the extent of entry by ‘fake entrepreneurs’, markets never break down when op-
portunity costs are positive. Second, the separating equilibrium with positive profits and
all pooling equilibria exist even when borrowers can deviate to a menu. Third, with unlim-
ited entry of ‘fake entrepreneurs’, the unique incentive compatible menu is equivalent to

the single contract which sustains the separating equilibrium with positive lender profits.

We complete the characterization by showing that there exists a continuum of equilib-
ria in which all borrowers offer a non-degenerate menu. In such equilibria, the incentive
compatibility constraint for the low type must bind. This means that while incentive
compatible tax transfer schemes can achieve the maximal menu payoff to high types, but
no better, tax transfer schemes can provide greater payments to low types beyond what

they can obtain with equilibrium menus alone.

2 Baseline model

Our two date (t = 0, 1) economy features two types of borrowers that must obtain exter-
nal credit to finance a project. A type 6 € {0,601} borrower has a project that requires
an investment of $1 at ¢ = 0 to generate cash flows at ¢t = 1 that equal x with probability
0, and are zero otherwise. A fraction p € (0,1) of borrowers are high types with 6 = 0.
Thus, the mean borrower type is 6y := ply + (1 — p)f,. Each borrower type has an

opportunity cost ¢ > 0 of taking on a project. Here, ¢ could capture the cost of effort,



time or other resources that must be devoted to a project, or the value of an alternative
project that cannot be simultaneously undertaken. While we assume that the cost is the
same for both types, our analysis trivially extends to encompass asymmetric costs, and

qualitative results are unchanged. Importantly, we assume:

Assumption 1. Only the high type has a positive NPV project: Ogx > 14 ¢ > 6.

Borrowers can raise funds from competitive lenders. The risk-free rate is normalized to
zero, and all agents are risk neutral. Our baseline model assumes that borrowers cannot
offer a menu of contracts to lenders. Thus, under full information, the competitive lenders

lend to high types at a rate Ry = é, while low types are denied credit and don’t invest.

The game. We analyze a two-stage signaling game. In the first stage, a borrower pro-
poses an interest rate R to lenders, who then form a belief p’(R) := Pr.[0 = H|R| about
the type of borrower that offered the contract. In the second stage, depending on this be-
lief, lenders accept or reject the contract. If lenders accept, then investment, which is ob-
servable and verifiable, occurs and payoffs realize. If, instead, lenders reject the proposed

funding terms, then the borrower consumes its endowment, which we normalize to zero.

We focus on Perfect Bayesian Equilibria that satisfy the Intuitive Criterion of Cho and
Kreps (1987). The expected payoff of a type 6 borrower that offers a rate R is Up(R) :=
i[0(x — R) — c|, where i € {0, 1} denotes the decision of a lender. When i = 1, the lender

funds the project. When ¢ = 0, there is no financing. An equilibrium is defined as follows:

Definition 1. A Perfect Bayesian Equilibrium of the game that survives the Intuitive

Criterion must satisfy the following properties:

1. Sequential rationality: borrower types propose interest rates Rj; and R; optimally
(the interest rates could be the same), given the lenders’ beliefs and their associated
optimal acceptance decision function i*(R);

2. Belief consistency: p'(Ry;) and p'(R;) are derived from Bayes’ Rule;

3. Intuitive criterion: there does not exist a feasible R # Rj; such that: (i) UL(R[p') <
UL(Ry) for any p’ € [0,1]; (it) Un(R[p" = 1) > Un(R}).

We say that an equilibrium ezists if it satisfies the conditions detailed in Definition 1.
We first consider the benchmark case of ¢ = 0 that both Dewatripont and Maskin (1995)
and Tirole (2010) emphasize. We then allow for ¢ > 0.

2.1 Benchmark case: no opportunity costs

At a separating equilibrium, high types could obtain funding at the full-information rate

Ry = i at which lenders earn zero profits. However, because the indifference curves

4



of the two types coincide, single crossing fails: the expected payoff to a low type from
mimicking the high type and borrowing at Ry is 0p(z — i) = g—fl(@Hx — 1) > 0, where
the inequality follows from Assumption 1 that the high type has a positive net present
value project, and the absence of an opportunity cost (i.e., ¢ = 0). Therefore, the low

types mimic and the contract becomes loss making for lenders.

In a pooling equilibrium with investment, both types of borrowers propose the same
interest rate. Lenders form consistent beliefs and accept to fund the project. Investment

by both types takes place, and lenders earn non-negative profits. Lenders accept the
1
%7

which lenders break even under the prior belief p. When R > Rp, the Intuitive Criterion

borrower’s offer only if the gross interest rate R exceeds Rp := which is the rate at
does not have a bite, because at a lower proposed interest rate R’ with R > R’ > Rp,
both high and low types always benefit whenever the off-equilibrium offer is accepted by
a lender, and are worse off otherwise. Limited liability imposes a ceiling on the interest

rate: Rp < x. As a result, a pooling equilibrium with investment exists only if fyx > 1.

The more interesting case is when fyxr < 1, where the celebrated market breakdown
result obtains: there is no investment because at any feasible rate R < x, both types

would enter the market, causing the pooling contract to be loss making for lenders.

Our first observation is that this equilibrium is unique only if one imposes exogenously
that lenders must make zero profits, and, in particular, that lenders cannot earn strictly
positive profits in equilibrium. However, there is also an equilibrium in which the high
type proposes R = x and invests, while low types stay out of the market. Equivalently,
in equilibrium, the low types may offer any R < x, which would subsequently be rejected
by the lenders. A low type would earn strictly positive profits were that offer accepted so
that any feasible R < x could be offered by the low type on-the-equilibrium path. Both
low and high-type borrowers make zero expected returns regardless of whether they offer
to borrow at R = x or not, leaving them indifferent between pursuing the investment and
staying out. As a result, there is an equilibrium in which only high types enter, lenders

make strictly positive profits of gz — 1 > 0, and net social surplus is maximized.

Perhaps surprisingly, both this equilibrium with positive lender profits and the mar-
ket breakdown exist regardless of parameter values. To see why, consider the separating
equilibrium first. We established that it is an equilibrium when 6y < 1, so it remains
to consider #px > 1. In this region, there exist pooling equilibria with interest rates
R € [Rp,z]. Suppose that there is also a separating equilibrium with R = z, and con-
sider deviating from it to a lower R. The low types always weakly benefit, as they obtain
a non-negative payoff at the deviant contract, so the Intuitive Criterion again has no bite.

A similar argument applies to the market breakdown. Proposition 1 summarizes.

Proposition 1 (No opportunity costs). When ¢ =0, the Perfect Bayesian Equilibria of

bt



the two-stage signaling game that satisfy the Intuitive Criterion are as follows:

Separating: High types borrow at R = x, low types do not invest. Lenders make strictly
positive profits. The equilibrium exists for all parameter values.

Pooling: All types borrow at a pooling rate R € [Rp,x], where Rp = %, and they

subsequently invest. Lenders make zero profits if R = Rp, and strictly pos-
itive profits otherwise. A pooling equilibrium exists if only if the average

project has a positive net present value at the prior: Ggz — 1 > 0.

Breakdown: There is also an equilibrium where no credit is extended.

Proposition 1 clarifies that, in the absence of opportunity costs, a separating equi-
librium always exists in which the low types are kept out through their participation
constraint. In a model such as ours in which indifference curves across types coincide,

this is the only form of separation that can obtain.

The co-existence of the market breakdown equilibrium with this alternative equilibrium
underscores two observations. First, lenders can make strictly positive profits in equilib-
rium even though they have no bargaining power. Second, maximized equilibrium net
social surplus is non-monotone in the fraction of low types. It has one peak at p = 1,

i.e., when there are no low types, and another at p = ﬁ, where:

(PO + (1 —p)f)r —1=0. (1)

This raises the question as to whether the properties of the market breakdown equilib-
rium, or the positive profit equilibrium, or both, are knife-edged. To investigate, we

extend the analysis to the realistic setting of strictly positive opportunity costs: ¢ > 0.

2.2 Positive opportunity costs

When opportunity costs are large enough, the full-information contract becomes feasi-
ble, making the problem uninteresting. This occurs whenever c is so high that a low
type prefers to stay out rather than mimic the high type and obtain financing at the

full-information rate Ry = i, incurring the opportunity cost c. This happens whenever:
1 0
c>e=0, (2 ——) =L(pz—1)>0. (2)
O On

The last inequality holds as the high type has a positive NPV project (Assumption 1). We
henceforth restrict attention to the interesting range of costs ¢ € (0,¢). Our first result

is that whenever opportunity costs are strictly positive, markets do not breakdown.



Lemma 1. When ¢ > 0, the market can never break down.

Proof. Suppose that the market breaks down in equilibrium. Consider the deviation by
the high type in which it offers an interest rate R that yields the low type a negative
payoff from mimicking, i.e., offering an R that satisfies 0 (z — R) — ¢ < 0. If such an
interest rate is accepted by lenders, low types would be strictly worse off than at the
market breakdown, while high types would be strictly better off if lenders hold a belief
that p'(R) = 1: the lenders would accept the offer because the high type’s project has
a positive net present value (Assumption 1). Thus, by the Intuitive Criterion we must
have p’(R) = 1 and the market does not break down. O

Lemma 1 highlights the fragility of the market breakdown equilibrium. Not only it is
one of multiple equilibria when ¢ = 0, but it only exists in this case: when ¢ > 0 the credit
market never breaks down, regardless of the degree of informational asymmetries. Our
second Lemma shows that, in sharp contrast, the positive-profits separating equilibrium

exists regardless of the opportunity cost ¢ € [0, ¢).

Lemma 2. For every opportunity cost ¢ < ¢, there exists a unique separating equilib-
rium in which high types propose interest rate Rpg := QLOLL_C but low types either propose
R # Rp or do not seek funding. Lenders fund projects if and only if Rp is proposed,

earning strictly positive profits.

Proof. Existence. Suppose the high types offer an interest rate Rp that makes the

participation constraint of low types bind:

Orx —c

oL

O(x —Rg)—c=0 <= Rp= ) (3)
This rate can be sustained in equilibrium by the belief that Rp is offered by a high type,
while any other R observed off-equilibrium is believed to be offered by a low type. A
deviation to a lower interest rate can only benefit a type if lenders accept with positive
probability. A low type would always deviate if this acceptance probability is positive, and
a high type would only deviate if the acceptance probability is high enough.® Therefore,

this separating equilibrium with positive profits satisfies the Intuitive Criterion.

Uniqueness. A separating equilibrium exists only if R > Rg. Were R < Rpg, a low type
would also pool on R, as it could earn strictly positive profits if funded. Now, consider
any equilibrium with interest rate R € (Rp,x). In such an equilibrium, a low type would

stay out, but a high type would be willing to propose it. Low types would be made strictly

3Indeed, if the low type proposed an interest rate R € (0, Rp), it would earn strictly positive profits
if accepted, so such an offer can be also observed on the equilibrium path.



worse off by deviating to R’ € (Rp, R) were the offer accepted because their expected pay-
off from offering this rate would be strictly negative, and thus below their status quo payoff
from staying out. In contrast, high types would be strictly better off offering an R’ €
(Rp, R) so lenders must believe that p'(R) = 1, and with this belief, the lenders would
accept because the high type’s project has a strictly positive net present value. Thus,

any separating equilibrium with R > Rp does not satisfy the Intuitive Criterion. O

Lemma 2 shows that there is always a unique separating equilibrium in which low types
stay out, while high type invest at a rate such that lenders make strictly positive prof-
its. Importantly, at this equilibrium the interest rate does not depend on the fraction
of each type in the population. Thus, the equilibrium is robust to the introduction of

heterogeneous priors across agents or even ambiguity aversion over the fractions of types.

If g > 1, then a pooling equilibrium might also exist in which both types offer an inter-
est rate of R > Rp = %, at which lenders make non-negative profits given that all types
invest. A type-6 borrower participates only if 0(x — %) > c¢. Because low-type borrowers
are less productive, they exit the pool at a lower opportunity cost threshold, ¢, where:

eH(x—Hi) >9L(g;—9i) _ Z—L((%x—l) . )

0 0 0

Thus, a pooling equilibrium with investment can only exist if opportunity costs are low
enough that ¢ € [0,¢|. This interval is non-empty only if the project’s ex-ante expected
net present value is positive—i.e., only if 8y > 1. Also, note that Rp > Ry implies that
¢ > c¢. Therefore, there is an interval of opportunity costs (max{0,c},¢) such that no
pooling equilibrium exists and a unique separating equilibrium exists. Lenders necessar-
ily make strictly positive profits in this separating equilibrium. Thus, if one exogenously
imposed zero profits, no equilibrium would satisfy the Intuitive Criterion. Lemma 3

characterizes the necessary and sufficient conditions for pooling to arise in equilibrium.

Lemma 3. When 6z > 1 and ¢ € [0,¢], there exists a continuum of pooling equilibria
where all types invest at a rate R* € [Rp, Rg|. Lenders make zero profits if R* = Rp,

and they make strictly positive profits otherwise.

Proof. Whenever pooling is feasible, it must feature an interest rate that is weakly lower
than Rp, because Rp(c) = % and ORp/0c < 0. Therefore, deviating to any feasible pool-
ing interest rate strictly benefits both types relative to the positive-profits equilibrium.
To see that pooling with strictly positive profits survives the Intuitive criterion, start
from a pooling equilibrium with R > Rp and consider the deviation to R’ € [Rp, R).
This deviation can only benefit a type if a lender accepts with positive probability. A
low type would always deviate if this acceptance probability is positive, and a high type



would only deviate if the acceptance probability is high enough. Therefore, any pooling
equilibrium with R € [Rp, Rp] satisfies the Intuitive Criterion. Unless R = Rp, at all

other pooling equilibria lenders make strictly positive profits. O

Combining the contents of these Lemmas, we now provide a full characterization in

Proposition 2 of the set of Perfect Bayesian Equilibria of the game.

Proposition 2 (Positive opportunity costs). When ¢ € (0,¢), the Perfect Bayesian Equi-

libria of the two-stage signaling game that satisfy the Intuitive Criterion are as follows:

br—c gnd invest, while low types do not invest.

Separating: High types borrow at Rp =
Lenders make strictly positive expected profits by funding the high types,
generically. The equilibrium exists for all parameter values.

1
00’

invest. Lenders make zero profits if R = Rp, and strictly positive profits

Pooling: All types borrow at a pooling rate R € [Rp, Rg|, where Rp = and they

otherwise. The equilibrium exists only if the following two conditions hold:

(a) The ex-ante project has a positive NPV: 6px — 1 > 0;
(b) The opportunity cost is not too large: ¢ < c.

Under these conditions, we always have Rp < Rp, with equality if ¢ = c.

The analysis thus far implies that starting from a market breakdown equilibrium and
increasing opportunity costs from zero to some tiny € > 0 leads to a discontinuous jump
in lender expected profits from 0 to p(g—’z[éLx —€]—=1)=p@px—1) —pg—fze > 0. In sharp
contrast, starting at some ¢ > 0, the effect of increasing ¢ on lender profits is continuous
and decreasing: a% [p(Z—i[@Lx —c - 1)} = —pZ—’L{ < 0. This is shown in Figure 1, Panel
(a), for the case in which the average project has a negative net present value. When
¢ = 0 there can be two levels of lender profits in equilibrium: zero or the full net present
value of the high project. However, strikingly, it is sufficient to increase the opportunity
costs from zero to a small € > 0, to eliminate the zero-profit equilibrium, and obtain

strictly positive profits at the unique equilibrium.

Panel (b) of Figure 1 considers the case in which the average project has positive net
present value. When ¢ < ¢, any level of lender profits between zero and the profits made
at the separating contract with interest rate Rp can be sustained in the (pooling) equi-
libria of the game. Interestingly, however, there is another discontinuity in lender profits
at ¢, above which the separating contract with positive profits again becomes the unique
equilibrium that satisfies the Intuitive Criterion. Because any equilibrium pooling interest
rate exceeds the full-information rate for high types, it is often argued that interest rates

are ‘high’ due to adverse selection. Here, however, all pooling equilibria feature interest



Figure 1: Competitive lender profits in equilibrium

(a) Pooling is not feasible: Gpx < 1 (b) Pooling is feasible: Oyz > 1
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rates that are strictly below the interest rate in the positive-profits separating equilibrium.
While the full-information rate is not implementable, this alternative contract is always
feasible and it maximizes net social surplus. In a real sense, interest rates are ‘too low’
due to adverse selection. A regulator seeking to maximize social surplus would find it
optimal to impose a floor of Rg on admissible interest rates. With such a floor, low types
do not pool and lenders make strictly positive profits, which could be fully taxed without

introducing any distortion.

A possible caveat to this analysis is that it presumes that borrowers cannot offer menus
of contracts. However, as the literature has established (see, e.g., Tirole (2010), chapter
6), the planner’s solution might involve all borrowers offering a pooling menu of con-
tracts in which lenders pay low types not to invest. We now extend the model to allow
for menus of contracts. We also introduce entry of ‘fake entrepreneurs’ who are drawn

by the possibility of collecting payments from lenders in return for not investing.

3 Menus and ‘fake entrepreneurs’

In full generality, borrowers can offer menus of contracts to lenders that consist of a tuple
k= {Ry, qo, Yo }ocm,}, Where Ry denotes the interest rate charged for a type-6 borrowers
if it invests, yy denotes a payment from the lender to the borrower when it does not invest,
and gp € {0,1} denotes whether or not investment occurs. In the first stage of the game,
borrowers offer a menu. In the second stage, lenders either accept or reject given their
beliefs. If a lender accepts, then the borrower selects its preferred option from the menu:
either the H- or L- tuple (i.e., kg or k7). By the revelation principle, the equilibrium menu

can be designed without loss of generality so that L-types prefer the L option, and H-types

10



prefer the H option. Thus, the following incentive compatibility conditions must hold:

qulfn(x — Ry) — ]+ (1 —qu)yn 2 qul0n (e — Rr) =+ (1 —qr)y, (ICH)

EUI;?"@H) EU;Ir(HL)

qulfo(z — Rp) =+ (1 —qu)yr 2 qul0(z — Ry) — ]+ (1 —qu)yn . (ICL)
EUZ?HL) EU;(,HH)

We also suppose that if lenders offer to pay low types to stay out, then this might attract
‘fake entrepreneurs’, effectively increasing the share of low types in the population. We
model this in the simplest possible way, by assuming that whenever y;, > 0, the propor-
tion of high types in the population falls to vp, for some v € [0,1]. This extension nests
our baseline model as the special case of v = 1, and it allows for free entry of bad types
(i.e., v = 0), as suggested by Tirole (2010).

Because high types are more productive than low types, we always have Uy (ky) >
Ur(kg). Therefore, there exists a continuum of menus that satisfy both ICs. Our first
Lemma shows that (i) only menus at which IC;, binds can satisfy the Intuitive Criterion,
(ii) low types must not invest (i.e., ¢, = 0), and (iii) high types invest (¢g = 1). Hence-
forth, when we refer to a menu we implicitly mean a non-degenerate menu—i.e., a menu

with two different options—as a degenerate menu is equivalent to a single contract.

Lemma 4. For an equilibrium in which all types offer a non-degenerate menu of contracts

to exist and satisfy the Intuitive Criterion, ICr, must bind, g, = 0, and qg = 1.

Proof. First, suppose that an equilibrium exists in which ICy, is slack. Then deviating to
an incentive compatible, feasible menu with a lower y; (or a higher R;) together with a
slightly lower Ry makes high types better off whenever it is accepted by the lender, but it
would make low types worse off. The Intuitive Criterion then implies that the deviation
must come from a high type, leading to its acceptance and making it profitable. Thus,
IC;, must bind.

Next, suppose that an equilibrium exists with ¢z = 0. Lenders accept the menu only
if —ypyg + (1 —p)(qrfrRr — (1 — qr)yzr) > 1. 1f ¢ = 0, this reads —ypyg — (1 —
vp)yr > 1, which is always violated and so the menu is rejected. If ¢, = 1, we have
—vpyy + (1 —~p)8, Ry > 1. This can be rewritten as (1 —yp)0, Ry > 1+~pyy. From the
participation constraint of a low type, we know that Ry < Rp. Plugging R; = Rp yields
Orx—1—c > vplyg+(0,x—c)]. Because low types have a negative NPV project (Assump-
tion 1), the left hand side of the inequality is strictly negative: f,x—1—c < 0. In contrast,

the right hand side is weakly positive whenever ¢ < ¢. Thus, we cannot have gy = 0.

Finally, suppose that g, = 1. It is immediate that IC; and ICy jointly hold if and only

if Ry = Ry, which is equivalent to a pooling equilibrium with a single contract. O
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In light of Lemma 4, without loss of generality, we can set yy = 0. IC, which binds,
reads y;, = 0 (r— Ry)—c. At such a menu, lender profits are ypdy Ry —(1—~p)yy, or, sub-
stituting ICy, inside, ypfy Ry — (1 —p) (0L (x — Ry ) —c¢). Thus, profits are non-negative if:

(L=p)frz —c]+7p _

Ry > = Ru. 5
= ypln + (1 - p)o Y )

The next Lemma establishes that with the measure one of ‘fake entrepreneurs’ sug-
gested by Tirole (2010), the only incentive compatible menu offers a subsidy to low types
of y;, = 0 and an interest rate for high types of Ry = Rp. That is, the unique incentive

compatible menu is equivalent to the unique separating equilibrium with positive profits.

Lemma 5. When v = 0, the only incentive compatible menu is equivalent to the separat-

ing contract with positive profits: high types borrow at Rg, low types stay out and yr = 0.

Proof. From equation (5), Ry/(yv = 0) = Rg. At any R < Rp, low types would prefer
the H-option within the menu, violating incentive compatibility. O]

When, instead, v > 0, equation (5) implies that Ry, < Rp. It follows that there exists
a continuum of equilibria that satisfy the Intuitive Criterion in which menus are offered,

with a positive subsidy to low types and an interest rate Ry € [Ryr, Rp].

Proposition 3. If one allows for menus, all the single-contract allocations described in

Proposition 2 remain equilibria and satisfy the Intuitive Criterion.

In addition, when v > 0 there exist equilibria that satisfy the Intuitive Criterion

(A—yp)[0rz—c]+vp
YO +(1—p)or,

yr = 0r(r — Ry) — ¢, where Ry < Rp. Lenders make non-negative profits and only high

in which all types offer a menu with interest rate Ry > and subsidy

types invest. As the measure of ‘fake entrepreneurs’ increases, Rp is unchanged, while

ORy /Oy < 0. Therefore, the range of possible menu equilibria shrinks.

Proof. First, we establish that our separating equilibrium with a single contract and pos-
itive lender profits remains an equilibrium in the presence of menus. At this equilibrium,
high types offer R, low types stay out and, therefore, they consume their outside option
which we normalized to zero. Thus, they would be weakly better off offering any incen-
tive compatible menu s at which y;, > 0. High types would only benefit if the menu is

accepted, as Ry < Rp. Therefore, the Intuitive Criterion does not bite.

Now, consider a pooling equilibrium. High types gain from deviating to a menu only if
Ry < R', where R’ is an equilibrium pooling rate, and lenders accept the off-equilibrium

offer. The utility of low types at the pooling equilibrium is 0, (z — R') — ¢. At the menu,
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their utility is y, = 601 (xr—Rpg)—c. Thus, if high types gain from deviating to a menu, so do

low types. Thus, the Intuitive Criterion has no bite and pooling remains an equilibrium.

Finally, to see that there exists a continuum of menu equilibria, consider one such equi-
librium with interest rate Ry € (R, Rp). Deviating to a menu with a lower interest rate
R’ € (Ry, Ry) benefits both types if and only if the deviation is accepted by the lenders.
Thus, the Intuitive Criterion does not bite. That ORy;/0v < 0 is immediate from (5). O

Because inefficient pooling equilibria with over-investment can exist, a regulator seeking
to maximize net social surplus would find it optimal to set a floor of the interest rate of
Rp. At such interest rates, only high types invest and lender profits are strictly positive.
The regulator could tax these lender profits by up to 100% and redistribute. The set
of feasible redistributions is characterized by two incentive constraints. First, low types
must be better off not investing and not pretending to be a high type. Second, high
types must prefer to invest. Because high types are more likely to succeed, the optimal
scheme involves a transfer of ¢ty conditional on a project succeeding, a transfer of zero to

investors with failed projects, and a transfer of ¢, to the types that do not invest.

At such transfers, the indirect utilities are 0y (x — Rg) —c+ 0ty = cw%_;eL) +6yty for
high types, and t; for low types. If high types pretend to be low types, they only con-
sume the transfer ¢;. Therefore, their incentive constraint reads: t; < cw}é_;eL) + Oyty.

Moreover, if low types pretend to be high types and invest, their expected payoftf is 0.t y.

Therefore, the incentive constraint for low types reads Oty < t;. At t;, = Oty
the incentive constraint for the low type binds, but that for the high type is slack:

Ortg < C(BH—;GL) + Oty <— tg + é > 0. One cannot further raise the transfer to

0

the high type, as the low type breaks even on investment given interest rate Rp, but
one can increase t;, above 0.ty due to the efficiency gains associated with the high type
investing. Expected lender profits at the separating equilibrium with interest rate Rp
are m:= yp(0gRp — 1) = yp(Ogx — (;—IZC) — 1, where the fraction of high types is reduced
to vp < p because redistributions draw ‘fake entrepreneurs’. Transfers must satisfy the
participation constraint of lenders so that ypfyty + (1 — yp)t, < 7. Combining this
with 6.ty = t; yields the highest transfer to high types that can be supported in the

equilibrium ¢}, and the associated transfer to low types ¢ :

Oryp (6’Hx —-1- Z—’Zc)
0u + (1 =p)bL

vp (GH:L' —1- Z—IZC)
ty =
T yply + (1 - yp)o,

and t] =

(6)

Corollary 1. A requlator seeking to mazximize net social surplus would optimally impose
a floor on the admissible interest rate R > Rp. Under this regulation, investment 1is

efficient, and lenders make strictly positive profits that can be taxed at no distortion up to
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100%, and redistributed through incentive compatible transfers (ty,ty) such that ty < t%.

It is easy to check that, for every ~, the menu implements the same allocation as our
positive-profits equilibrium with transfers (¢3;,¢}) given in equation (6). In particular,
no equilibrium menu satisfying the Intuitive Criterion implements higher transfers than
t7 to low types. This follows from Lemma 4, which states that IC; must bind in equilib-
rium, i.e., @yty = t. Therefore, low types can never obtain more than ¢ using menus

in equilibrium. To give low types more than ¢}, one needs to employ taxes and transfers.

We conclude by noting that as v falls—i.e., as more ‘fake entrepreneurs’ enter—so do

feasible redistributions, and they collapse to zero as the fraction of low types goes to one.

4 Conclusions

Our paper shows that in markets plagued by severe adverse selection, a market breakdown
is never a unique equilibrium: there exists an alternative equilibrium where high types
invest, low types stay out, and lenders make strictly positive profits. Strikingly, this
equilibrium exists for every parameter values, and it implements efficient investments.
This positive-profit equilibrium is robust to the introduction of menus of contracts, and
it is unique in the realistic scenario where opportunity costs are positive, no matter how
small, and there is a large number of low types. At this equilibrium, lender profits can

be taxed up to 100% and redistributed, without introducing any market distortion.
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