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Abstract This article investigates the impact of
credit allocation on heterogeneous wealth entrepre-
neurs. We show that with decreasing risk aversion and
unobservable wealth, poorer borrowers exert more
effort. As a consequence of endogenous adverse
selection, they are either excluded from the market
or necessarily subsidize richer borrowers in a pooling
equilibrium resulting in a paradoxical and inequitable
redistribution. Alternatively, a less likely separating
equilibrium may occur, in which poor types bear the
entire weight of separation in the form of excess risk
taking.
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1 Introduction

From an equity point of view, the option to borrow
money for starting a business should be open to all
applicants irrespective of their endowment. Applica-
tions should be assessed by relevant criteria of
responsibility and effort, but instead, imperfect infor-
mation may force the lender’s choice on the basis of
observable assets, possibly leading to a wrongful
allocation of resources. Starting with the seminal
paper by Evans and Jovanovich (1989), a stream of
literature has tested the hypothesis of wealth depen-
dence (see among others, Black et al. 1996; Blanch-
flower and Oswald 1998; Georgellis et al. 2005). The
idea that wealth and entrepreneurship are correlated
has been empirically confirmed even when accounting
for Cressy’s (2000) argument about the (endogenous)
differential degree of risk aversion being the driver of
the decision to become an entrepreneur.' In this
paradigm low wealth endowment may imply con-
straints on an individual’s ability to make productive
investments and to enter contractual arrangements that

! Kan and Tsai (2006) test this conjecture and discover a
positive effect of wealth on transition into self-employment
controlling for the impact of risk aversion. Further, a recent
experiment conducted by Elston and Audretsch (2011) finds that
capital constraints negatively affect the probability of start-up,
although in their case the distribution of risk attitudes is similar
between borrowers and non-borrowers.
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elicit high effort.” These inequality-related incentives
are central also to the recent literature on credit market
imperfections (see, for example, Gruner 2003). But
how exactly do incentives and wealth heterogeneity
affect the distribution of credit in terms of equality of
opportunity? Are there other possible distributional
effects of credit allocation than those arising from the
exclusion of poor entrepreneurs?

Our article focuses on these issues and produces
some novel results. We propose a model of simulta-
neous adverse selection and moral hazard in order to
investigate the effect of credit allocation among
heterogeneous wealth borrowers. Our characterizing
assumptions are that individuals’ wealth is not pub-
licly observable while agents exhibit decreasing
absolute risk aversion (DARA, hereafter).” The first
assumption requires some justifications. In most of the
credit market literature (with the significant exception
of Stiglitz and Weiss 1992) wealth is supposed to be
observable while entrepreneurial ability is not. We
believe that, in reality, personal wealth (particularly
financial wealth) is unobservable. In the field of tax
evasion, the idea that financial income and wealth
positions of individuals are common knowledge
would be considered rather odd. When the public
authorities are unable to perfectly discover the extent
of one’s wealth, the assumption that a bank official can
discover its size without cost is untenable. Moreover,
even if some classes of assets were more observable
than others, an individual entrepreneur may still hide
the size of his overall wealth in many ways, including
shifting formal property to relatives. An indirect signal
that wealth is unobservable comes from the wide-
spread phenomenon of multiple banking relationships.
An EU Commission survey on small and medium
enterprises (European Commission 2003) found that
35% of SMEs (44% of those with any credit lines) in
the EU have multiple banking relationships. There
may be several reasons for multiple banking relation-
ships, but it seems unlikely that all banks involved
know the overall wealth position of the entrepreneur.
In most papers the assumption of common knowledge
on wealth seems to proxy for the implicit belief that

2 Most contributions are in the field of development economics;
for a survey, see Benabou (1996)
3 For the empirical evidence in favor of the DARA assumption,
see among others, Black (1996); Rosenzweig and Binswanger
(1993); Ogaki and Zhang (2001).

@ Springer

there are no reasons to conceal one’s wealth. In this
article we explain that this is not the case when
decreasing risk aversion turns wealth into a bad signal.

In a situation where individuals are risk averse,
their willingness to bear risk is an important additional
channel through which the distribution of wealth
determines the contract form and the efficiency and
equity properties of the equilibrium. In particular,
DARA implies that the agents behave in a less risk
averse fashion the larger is their wealth. This gives
personal endowment a new role in providing incen-
tives that can mitigate or exacerbate information
problems. More wealth and less risk aversion worsen
the moral hazard problem (see Newman 2007).
Adverse selection on wealth types is therefore endog-
enously generated by different optimal levels of effort
along the distribution of wealth [models with endog-
enous adverse selection were recently developed in the
same field, although in different manners, by Ghatak
et al. (2007) and Jamovich (2011)]. As a consequence
poor individuals may end up as hard-working agents.

We consider a contract space in terms of collateral
and interest rate. Risk aversion and effort choice interact
to determine the willingness to post collateral and
therefore decide whether the equilibrium is pooling
versus separating. Risk aversion influences the willing-
ness to post collateral both directly and through effort
choice (moral hazard) in different directions. When the
moral hazard channel dominates, a separating equilib-
rium is theoretically possible using collateral as a
screening device. The net cost of separation is shoul-
dered by poor individuals in the form of excess risk
taking. Instead, when the direct effect of risk aversion
prevails, pooling is the only possible adverse-selection
equilibrium. This is the more interesting case and the
one we investigate with greater detail. Cross-subsidiza-
tion occurs in the pooling equilibrium with the poor
hard-working borrowers subsidizing rich borrowers.
The rich are therefore charged a low rate of interest
(relative to their risk) while the poor borrowers are
charged too high of an interest rate. The possibility
remains that the poor’s participation constraint is not
satisfied at the pooling contract. In this pure lemons
case, the poor entrepreneurs are crowded out and only
rich entrepreneurs get credit at a fair contract.

Our contribution lies within the literature on
inefficiencies in the credit market (de Meza and Webb
1987; Stiglitz and Weiss 1981). Inefficient levels of
investments may also occur notwithstanding collateral
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(Bester 1985, 1987; Besanko and Thakor 1987; Coco
2000) serving as a screening device. The issue of
cross-subsidization has been highly debated in the
theoretical literature (e.g., Black and de Meza 1997; de
Meza and Webb 1999, 2000; de Meza 2002), although
not from the equity point of view. Most related to our
work are the papers by Stiglitz and Weiss (1992) and
Coco (1999). These papers demonstrate the impossi-
bility of screening by collateral in the credit market
with two classes of borrowers with different risk
attitudes. Risk preferences and project quality interact
through moral hazard in conflicting ways, so that
collateral is not a meaningful signal of project quality.
In Stiglitz and Weiss (1992), in particular, differences
in risk attitude arise due to decreasing risk aversion, an
idea we adopt in this paper as well. Coco and Pignataro
(2010) instead show that when entrepreneurs’ heter-
ogeneity concerns both wealth and unobservable
aversion to effort, wider cross subsidization in high
wealth classes may lead to a violation of the equality
of opportunity principle. Finally, Gruner (2003)
considers a setting similar to our paper where rich
borrowers crowd out productive poor ones. He
suggests that an ex-ante complete redistribution of
endowments, by inducing the substitution of rich
entrepreneurs with poor ones, may lead to a Pareto
improvement due to a rise in the risk-free interest rate.

The structure of the paper is as follows. Section 2
introduces the baseline model, while in Section 3 we
characterize the agents’ preference map. Section 4
investigates the potential equilibria in the market.
Conclusions follow in Section 5.

2 The model
2.1 The projects

We consider a one-period competitive credit market
where each project requires an amount of capital K.
It yields a gross return Y in case of success with
probability p(e) or zero revenue in case of failure with
probability 1 — p(e), where e € [0, ¢] is the amount of
effort and its utility cost. Returns to effort are positive
and diminishing as usual, i.e. p’(e) > 0 and p”(e) < 0.
In more general terms, higher levels of effort e result in
a project whose returns first-order stochastically
dominates (FOSD) the return of projects with lower
levels of effort.

2.2 Entrepreneurs

There is a finite number of would-be borrowers each
endowed with a project described above. Borrowers are
risk averse. The individual’s expected utility is a
concave increasing function that exhibits decreasing
absolute risk aversion, i.e.,d(—U"(w)/U'(w))/dw < 0
and U(w = 0) = —oo. Each agent has a different
amount of illiquid wealth w;,i € [R, P], for rich and
poor respectively, which are both insufficient to
achieve full collateralization, w; < (1 + K, V i. As
a consequence they need to borrow the whole amount
of capital, K, in order to undertake the investment
projects and we denote X = (1 + r)K the total repay-
ment, where r is the interest rate required by the bank
for an amount of collateral ¢, such that ¢ < w;. A
fraction A of these entrepreneurs belongs to rich type
while (1 — 1) is the proportion of the poor. The
borrower’s wealth w; and her actual effort choice e; are
assumed to be private information. In the two-state
case, the expected utility of a borrower i is:

Ui =ple,))UY—=X+w)+ (1 —p(e;))Uwi —c) —e;
(1)

2.3 Banks

A fixed amount of capital K is financed by risk-neutral
lenders. Bertrand competition in the credit market
implies that banks earn zero expected profit in
equilibrium and so Eq. 2 is equal to zero. Under
ex-ante asymmetric information lenders know the
wealth distribution of borrowers, but cannot observe
the particular borrower’s wealth when a loan applica-
tion is made. We assume zero risk-free interest rate
and an infinitely elastic supply of funds in the deposit
market. Under these conditions the standard optimal
form of finance would be equity, but assuming
unverifiable ex-post returns makes debt the only
feasible form of finance (see de Meza and Webb
2000). For a single borrower, the representative bank’s
profit in a competitive market is:

mi = ple)X + (1 — plei))e — K (2)
2.4 Equilibrium

We impose that the contracts offered by the bank result
in a Wilson "anticipatory’ equilibrium (Wilson 1977).
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Accordingly, an equilibrium is defined as a set of
contracts such that: (i) all contracts make nonnegative
profits and (ii) no new contract (or set of contracts)
could be offered that makes positive profits after all
contracts that would make negative profits as a result
of its offer were withdrawn. The adoption of this
equilibrium concept is one way to obtain pure strategy
equilibrium, refining the simple ‘Nash’ equilibrium
concept proposed by Rothschild and Stiglitz (1976), in
order to rule out the potential nonexistence issue.
Intuitively, the idea is that any representative lender
who considers the possibility of offering a new
contract should check whether the new contract would
remain profitable once other existing contracts are
withdrawn. Thus banks take into account the effects of
their actions on the actions of the other banks
according to a non-myopic rationality benchmark.

3 Agents’ preference map

If a lender can observe a borrower’s level of effort and
can write an effort-contingent contract, there is no
moral hazard and first-best outcomes will potentially
emerge. Instead when effort is unobservable, the bank
must infer e*(w,X,c), borrower’s optimal level of
effort as a function of wealth and repayment of the
project.

Using Eq. 1, the first order condition for the
borrower’s optimal choice of effort e*(w,X,c) is
given by:

?‘)Ui = pl(e)U(Y =X +w;) —p'(e)U(wi —¢c) = 1
€i

(3)

Equation 3 shows that the borrower supplies effort
until the expected value of marginal effort equals the
marginal cost of effort. The maximization conditions
are satisfied since the probability of success p(e) is

concave. Rearranging Eq. 3, the optimal choice of
effort ef (w, Y, X, c) is described by:

/ * J— 1
ple) = UY -=X+w)—UWw —c) Y

From straightforward comparative statistics it fol-
de* . de’ . de* : :

lows that &% > 0;9 > 0;9% <0 as is customary in

moral hazard models. On one side a higher amount of

collateral reflects higher penalty in case of failure
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providing incentives to put in effort. On the other side
a higher repayment negatively impacts the borrower’s
return in case of success, but not in the case of failure.
This reduces incentives to apply effort. With a similar
argument, one can show that there exists a negative
relation between effort and wealth, i.e., the marginal
effort is lower, the higher the wealth of individuals:

de*
dw

For the proof, see the Appendix.

To explore the types of equilibria that may arise in
this context, it is useful to draw a diagrammatic
representation of the equilibrium. Using Eq. 1 and
from the Envelope Theorem, we know that the
slope of an indifference curve of a borrower in the
(X, ¢) — space is
dX

% <0 (6)

For the proof, see the Appendix.

The crucial element to establish the possibility of
separating equilibria is the slope of the indifference
curves in the (X, c) space in relation to the wealth of
borrowers. In this respect we may separate the direct
effect of risk preferences from the impact of moral
hazard. We can therefore rewrite the slope of the
indifference curve in Eq. 6 as:

<0 (5)

dX
- = MW)R(w)
where M(w) = — U2 while R(w) = L7 The

curvature of the indifference curve with respect to
changes in wealth is then:

5 (5) = MOOR ) + M ORI ZO (1)

For the proof, see the Appendix.

Here M (w)R'(w) captures the risk preference effect
while M’ (w)R(w) captures the impact of moral hazard.
Not surprisingly Eq. 7 has an ambiguous sign. On one
side the effect of (decreasing) risk aversion makes the
indifference curve flatter as wealth increases. On the
other side the negative impact of moral hazard makes
it steeper. Indeed for a given project choice, due to
decreasing absolute risk aversion, rich individuals
require a smaller reduction in the repayment rate to
compensate for an increase in collateral (e.g. they are
more willing to post collateral). Whenever the impact
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of moral hazard prevails as in Eq. 8, rich individuals
put such a low level of effort and their probability of
success diminishes by so much that their trade-off
between collateral and interest rate becomes worse
than that of poor people, notwithstanding their lower
risk aversion:

Oe

5 > Ple)(l = ple)(A(W?) —A(WT)) (8)

For the proof, see the Appendix.

Note that this ambiguity in general means that the
single crossing property of indifference curves which
is a necessary condition to ensure the possibility of
separation does not hold as a general rule. Let us now
consider the slope of the isoprofit curve for a bank
lending to the borrower of class i only:
ax (1 = ple)) + (dp(ei) /de)(X — c) )
de'™ plei) + (dp(e) /dX)(X — c)
where 7; is the bank’s expected profit from the
borrower of class i. Since dp(e;)/dX is negative, Eq. 9
could in principle be positive. Note that this becomes
more likely for high values of X and lower values of
p(e;) and c (see Coco 1999). We may immediately note
that, by construction, under this information structure,
individuals with a larger wealth (higher risk from the
point of view of banks) may prefer contracts that are
actuarially fair for poor individuals, e.g., on line Op in
Fig. 1, due to decreasing risk aversion.

CrooL Ox

Ip

Opoorive

Sy

[0}

Fig. 1 Pooling equilibrium

4 Unfair cross-subsidization

Under hidden information lenders just know the
distribution of classes of wealth and shares of the
subgroups of population. Figure 1 describes the main
elements of the model and the contract which allows
the bank to break even. Two indifference curves for
the rich and poor individuals are labeled, respectively,
Ir and Ip, while the isoprofit lines for poor, pooling
and rich individuals are defined as Op, OpoorinG, Or-

From Eq. 7, individuals with lower wealth (and thus
with higher risk aversion) may have steeper or flatter
indifference curves in different portions of the
(X, ¢) — space, while considering Eq. 5, they are also
the “hard-working’ agents at any given contract. We
will discuss in this section two polar *well behaved’
cases arising when Eq. 7 is always positive or negative
and the single crossing property holds one way or the
other. In the first case, where rich entrepreneurs
display a relative preference for posting collateral,
screening is impossible. The only possible equilibria
include first a lemon case, where due to the excessive
burden of cross subsidization, poor entrepreneurs are
excluded from credit, and second, a pooling case
where they subsidize rich types. In the second case a
separating equilibrium is in principle possible, though
unlikely. Poor borrowers bear the cost of separation
through excess risk taking.

Consider first the hypothesis that the direct impact
of decreasing risk aversion exceeds the effect of moral
hazard, hence 2 (%) > 0. In this case, rich individ-
uals display a relative preference for posting more
collateral compared to the poor at any point in the
space (X, c¢), notwithstanding their lower success
probabilities. Under these conditions separation is
not possible as there exists no contract on Op that can
attract low wealth/low risk borrower while deterring
the wealthier ones. The relative slope of the indiffer-
ence curves of the two types is inconsistent with the
use of collateral as a signal (as in Coco 1999). This
case is described in Fig. 1. Two possibilities arise
under this assumption.

Proposition 1 When rich entrepreneurs display a
larger relative willingness to post collateral, the
equilibrium may entail: (i) a fair contract only for rich
entrepreneurs excluding the poor ones from credit,
and (ii) a pooling contract where poor borrowers
subsidize richer ones.

@ Springer
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Consider a possible pooling contract, Cpoor, that
results in a competitive return for the bank when chosen
by both types of borrowers and maximizes on Oppor..
NG, the utility of low wealth/low risk borrowers®. In this
contract, poor types necessarily subsidize rich types and,
as a consequence, their participation constraint can be
satisfied or not. If poor types do not participate in
Croor, no feasible contract can be offered to poor types
atall. Rich types will get credit through a fair contract on
O, and poor types are excluded from credit altogether.
This is a pure ’lemon’ case where adverse selection
causes good hard-working types to be excluded. Note
that this case is in accordance with the evidence
presented in the introduction on wealth dependence.
Poor entrepreneurs are excluded as a consequence of
endogenous adverse selection and the necessity to
subsidize rich types in equilibrium.

When the participation constraint is satisfied at
CrooL then this contract is the only possible Wilson
equilibrium. To convince yourself note that any other
contract on the pooling zero profit line, Opoor ings Can
be dominated by Cpoor. Separation is thereby ruled
out by the borrowers’ preference pattern. Any contract
lying below the indifference curve of poor borrowers
but above that of the rich borrowers could, in principle,
steal away the better risk. But once the pooling
contract, Cpoor., is withdrawn, the new contract will
deliver negative profits. Cross-subsidization occurs in
this pooling equilibrium. Poor types put in more effort
and their projects deliver a larger surplus.

Let’s turn now to the second case. When the moral
hazard effect prevails with respect to the direct impact
of risk aversion, the slope of the indifference curve of
rich borrowers is steeper than that of poor ones (see
Fig. 2). In this case asymmetric information may be
overcome by the use of collateral as a sorting device.

Proposition 2 When poor entrepreneurs display a
relative preference for posting collateral, both a
pooling and a separating equilibria are in principle

4 Notwithstanding the fact that borrowers are risk averse and
the bank risk neutral, posting collateral (and a lower interest
rate) increases the surplus from the project. The additional
surplus, in equilibrium, accrues entirely to borrowers and may
compensate, especially for low values of collateral where the
incentive effect is supposed to be larger and risk aversion lower,
the additional risk for borrowers. This explains why the optimal
contract, Cpoor, i not necessarily a zero-collateral one.

@ Springer

possible. When separation occurs the poor borrowers
bear the cost in terms of excessive risk taking.

Consider a menu of contracts C; = (X;,¢;),Vi €
[R, P] that can be offered by the representative lender
who maximizes her expected profit. According to the
revelation principle the bank needs to restrict attention
to contract profiles ensuring that (i) each entrepreneur
would get the contract designed for her type (incentive
compatibility) and (ii) the two agent types would be
willing to accept their respective contracts under
individual rationality:

pler)U(Y — Xg +wg) + (1 — p(er))U(wr — ck)
—er2p(er)U(Y — Xp +wg) + (1 — p(er))
X U(wR—cP)—eR (lOa)

plep)U(Y — Xp +wp) + (1 — p(ep))U(wp — cp)
—ep=plep)U(Y = Xg +wp) + (1 — p(er))
X U(Wp - CR) — ép (IOb)

ple)U(Y — Xi +wi) + (1 — p(e:))U(wi — ¢;)
>0  Vi=RP (11)

Of course competition results in zero profits at each
contract and the chosen contract for poor hard-working
agents is the one that minimizes their collateral under
incentive compatibility. As described in Fig. 2, rich
individuals are indifferent between the two contracts,
while poor ones strictly prefer Cp. Considering that each
contract is on the bank’s break-even line, two cases arise
in relation to the preferences of poor borrowers. When
Up(Cp) < Up(Cpoor.), Where Cppor. here denotes the
contract on the pooling line Oppor NG, that maximizes
the poor’s welfare, then Cpooy. is again the equilibrium
contract. This equilibrium is similar to that proposed in
proposition 1 and thus cross subsidization occurs. When
Up(Cp) > Up(Cpoor) (and therefore Ip lies entirely
below Opooring as in Fig. 2), then separation is viable
and no other contract making positive expected profits
can attract any bundle of the two entrepreneurs. Note
that this equilibrium requires a zero collateral contract
forrich borrowers only. The collateral postedin Cpis the
minimum amount required to avoid cross-subsidization
among classes of borrowers. Of course separation
occurs at a cost, a deadweight loss which in this case
is borne by the poor good-quality borrowers. An
inefficient amount of collateral is posted to signal their

quality type.
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Fig. 2 Separating equilibrium

Although this equilibrium is in principle possible
there are several reasons to believe that it will never
occur. On one hand it is paradoxical that poor
entrepreneurs are the only ones posting collateral. On
the other hand the available empirical evidence rejects
the hypothesis that ex-ante and ex-post project risk
(loan quality) is positively correlated with the amount
of collateral posted (see Berger and Udell 1990).

Outside these two cases, the indifference curves do
not fulfil the single crossing property and, as a general
rule, separation is impossible. Pooling equilibria are
possible but only depending on the relative slope of the
indifference curves at the candidate zero-profit con-
tract. In case of pooling, cross subsidization is bound
to occur just as in the first case described above
(Fig. 1). Hence, outside the possible, but unlikely,
case where conditions in Eqgs. 10a,b and 11 and the
additional condition Up(Cp) > Up(Cppoor) are satis-
fied, a pooling equilibrium is the only feasible one.

5 Concluding remarks

In this paper we have shown that credit market
equilibria may entail adverse distributive effects. A
new result is that, besides the possibility of exclusion,
unfair cross-subsidization from poor to rich agents is
possible. This follows from a model where otherwise
identical borrowers choose to put effort in a project
based on their heterogeneous unobservable wealth. In
particular we studied the interplay between the impact

of wealth through decreasing absolute risk aversion on
incentives to spend effort and the willingness to post
collateral. We find in equilibrium an endogenous
adverse selection problem stemming from underlying
moral hazard under DARA. The previous literature
has analyzed some elements of our model separately.
On one hand the interplay between risk taking and
adverse selection has been studied by Jaimovich
(2010) in an overlapping generations model of the
credit market. On the other hand, Newman (2007) has
shown how moral hazard may interact unpredictably
with DARA to deliver unexpected (and implausible)
result on risk taking between poor and rich borrowers.
Poor entrepreneurs need to bear less risk to remain
incentive compatible and therefore may be surpris-
ingly more willing to bear risk in equilibrium. Our
paper combines these features.

Newman’s (2007) argument in particular is our
starting point. Because of decreasing risk aversion,
moral hazard has a heavier impact on wealthier
entrepreneurs. This is very plausible in our opinion as
failure in the project is certainly a more dramatic event
for a poor entrepreneur. Willingness to post collateral
is hence ambiguously correlated with wealth. On one
side wealthier entrepreneurs are less risk adverse and
therefore, other things equal, more willing to post
collateral. On the other side they are riskier because of
moral hazard and therefore less willing to post
collateral. When the direct risk aversion effect is
higher than the negative indirect effect (through moral
hazard), it becomes impossible to separate borrowers
in equilibrium because the potential signal (collateral)
is useless. In this case two outcomes are possible
depending on participation of poor entrepreneurs at the
potential pooling contract. They may be excluded from
credit or accept a pooling contract where they cross
subsidize rich types. The striking feature of this
equilibrium is the direction of the cross-subsidization.
Poor hard-working borrowers subsidize rich ’lazy’
borrowers. As usual, cross-subsidization implies an
output loss due to lower effort of the good risk types
caused by higher than necessary interest rates. But the
overall output consequences of cross subsidization
relative to a separating equilibrium are unclear,
because bad risk types benefit from lower interest rates.

Whenever the impact of moral hazard prevails in the
whole contract space, separation through the use of the
screening device is, in principle, possible. Collateral
requirement in this case is a net cost paid by the poor
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individuals. As a consequence, their net welfare will be
again lower than it would be under full information.

In all possible cases poor borrowers lose out from
asymmetric information and the presence of rich
borrowers. Asymmetric information worsens the dis-
tribution of resources in society. Up to now, the belief
that credit market imperfections could worsen inequal-
ity was widespread, but in the conventional wisdom this
effect came from credit availability. While we believe
this channel to be relevant, we discover an additional
reason to believe that there are adverse distributional
effects from credit market imperfections.

These results imply that State programs promoting
entrepreneurship need to be accurately targeted. In
recent decades, a conjecture about the welfare costs of
exclusion has led to widespread government interven-
tion in the banking sector, particularly of low income
countries (Burgess et al. 2005). Instances of such
interventions range from interest rate ceilings on lending
to the small entrepreneurs to a mix of taxes (for the infra-
marginals) and subsidies (for the rationed marginals).
Whether such interventions actually improve the access
of the more efficient firms to banks’ credit remains
widely debated. Shane (2009) discusses this issue.
Rather than developing policies to simply increase the
number of start-ups in the market, policy-makers should
concentrate on a subset of business which is more
productive than existing companies. Our research
particularly confirms that such programs concentrated
on specific wealth-target groups may help unwind
undesirable cross subsidization between classes of
borrowers. An appropriate design of State programs
therefore requires that they should focus mainly on
personal characteristics of potential entrepreneurs in the
opportunity egalitarian perspectives.

A promising avenue for further research in this area
is the exploration of the interaction between subsidi-
zation and exclusion (or alternatively with participa-
tion and entry as in Parker 2003 and Gruner 2003). Our
model, for instance, excludes the possibility of ration-
ing. In aricher setting with an upward sloping supply of
funds, poorer borrowers may be crowded out by richer
entrepreneurs in a two-contract partially separating
equilibrium (as in Coco 1997; Arnold and Riley 2009).
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Appendix
Proof of Eq. 5

Starting with Eq. 3:
oU;
5ol = Ple) (U —uwh) — 1

By the Implicit Function theorem and due to
decreasing absolute risk aversion, we simply observe
that:

[p"(en) (UW®) — U(W"))]de
+ [p'(e:) (U'(W®) — U'(WF))Jaw =0
" (e) (UW) = U(WF))]de

= —[p'(e)(U(W®) =U'(WF))]aw

which implies that:

de __ple)UW) —UW")
dw p"(e)(U(WS) — U(WF))

Proof of Eq. 6:

Starting with Eq. 1:

Ui = p(e)U(Y =X +w;) + (1 — p(e;))U(w; — c)

Let us assume that W¥ = Y — X + w; and W =
w; — ¢, we can simply rewrite that:
Ui = ple) UMW) + (1 = p(e))U(W") —e;

By envelope theorem and differentiating with
respect to X and c, it follows that:

[—p(e)U' (W¥)]dX — [(1 — p(e))U'(WF)]de = 0
[—p(e)U'(W)]dX = [(1 — p(e:))U'(WF)]dc

which implies that:

K _ (= ple)U (W) _
&= pleps T




Unfair credit allocations

249

Second order condition (‘57)2‘)

Let us define as s the slope of the indifference curve.
The curvature of the indifference curve can be studied
after differentiating Eq. 6 with respect to c:

0

o ()

M(w)R' (w) + M'(w)R(w)
ow

where M(w)R'(w) captures the effect of risk prefer-
ence while M'(w)R(w) explains the moral hazard
effect. First, let us solve M(w)R'(w) :

d’X _ SO peur ") —p enZU (Wh)] (ple)U' (W) [(1=ple)U'(WH)][=p(en U" (WP (enGeU' (W*)]
dc? [p(e) U (WS))* [p(e)) U (WS)]*

_ {_(1 ple)U" (W) _ pl(enSU"(WF) | ple)(1 — 17(6))U’(W’)U”(WS) _ PV (Wh)(1 —p(e; ))U’(W")}

[p(e)U"(WH)] [p(e)U'(WS)] [p(e) U (WS)]? [p(en) U (WS)]?

_ { DU (W) (L= ple)U" (WU'(WF) | p'le DEU (W WA e)%( NU'( WF}

- ple U’ WS plen)(U'(WS))? ple)U'(W*) p(e U’(W‘

_ ) U'(WH) (u"(wh) U”(w5) p'(en)eU' (WF) (1 =p(e)

= { e s (U'<WF) ”Uf(WS)) + [ Do) 7S] (1 + ) )}}

Ple)EU(WF) (1
= [—A(WF) + sA(WS 8
{ W o) \oten
de p'(e;) U'(WF)
= [sSA(W®) —A(WF — s0
{ S. ( )] + aC( (ei))z U/(WS) =
The first expression in curly brackets gives the i ) S ,
negative risk aversion effect which makes the indif- MW)R'(w) = — (1;(';(,)8"» [U W)U ((V(V],ﬁ;vﬁg)iw W )]
ference curve more concave while the second positive B -
term is the effort disincentive effect which renders the _ _(1 —r(e)) |U"(W ) U"(W2)Uu'(wr)
indifference curve more convex. The former is larger, plei) U'(ws) (U"(W9))?
thus.the l?lgher the de.g.ree of risk aversion, the more (1 =pe) 1 U’ WF U WS)U/(W )
sensitive is the probability of success to the amount of =~ ple) U W U’(WS)
collateral prov@ed. HO\N.eve'r, to simplify in Fligs. 1 (1 = ple) U'( UT(WE) U (W)
and 2, we design the indifference curves with a = —
p(ei) U’(WS) U(wr)  U'(W)

negative second derivative because convexity due to
the dominance of the moral hazard impacts does not
have significant implications for the existence and
nature of equilibrium.

Proof of Eq. 7:

We can again rewrite the slope of the indifference
curve as:

dX
1 e;

where M(w) = %Whﬂe R(w) = U’((WS)) The

curvature of the indifference curve with respect to

change in wealth is then:

Let us define A(W) as the coefficient of decreasing
absolute risk aversion, we can then rewrite M (w)R’'(w)
as:

(1—p(e))U'(W")
pler)  U'(W9)
dX

%(A(WS)*A(WF))

M(w)R'(w)=— (AW®) —A(W"))

>0

Since W; > W, and considering decreasing abso-
lute risk aversion, i.e. risk aversion decreases with

wealth, A(WF) > A(W5) and considering that by

dax s
dc

effect of risk preferences M(w)R'(w) is positive.
Then we can solve M'(w)R(w):

construction % is negative, we can surely say that the

@ Springer



G. Coco, G. Pignataro

M'(w)R(w)
_ | —P(e)gple) — (1 — plen))p'(en) 55 | U'(WF
(P(é’i))z U'(ws)
_ p’(e,)2—5;+(1—p( e))p'(e) | U'(wh)
(plei)) (ple))? U'(Ws)
_ D'(ei) Oe (1 = p(e)]U'(WF)
= ) T
p'(ez)%[U’(WF) dx
plei) ow [ U'(W9) ¢
_ Plle)de [dax U (WF)
= e e ) <0
Therefore,
(%) = G aw) = awr)
Pe;) de (dX U(WF)
ple) 8w<dc U’(WS))§O

As shown, the sign of Eq. 7 is uncertain due to the
combination of the positive effect of risk aversion
(X (A(WS) — A(WF))) and the negative moral hazard

P'lei) de (_ _ U'(WF))
ple) dw \dc U (ws) )

Proof of Eq. 8:

impact —

After some algebraic manipulations,

0 [dX\ de p'(e;) S,U/(WF)
(@) =00 —aown) 0 (- )
= s(1 - ple ))( (W) —AW"))
G s y(L=ple)) (- UW)
T ot Ple) ple:) ( (WS)>

= s(1 = p(en) (A(W?*) —A(W"))

~sre((5e ) )

=s(1 —p(ei))(A(WS) - A(WF))

de , s
- ap (el)p(é‘i)
= 5((1 = plen) (A(W*) = A(WT))
Oe 1
" owple)(U(WS) — U(WF)))

p(e)(U(WS) — U(WF))
(et e (4w - aw) - £)

@ Springer

The impact of moral hazard prevails if and only if:

Oe

o > p(ei)(1 — ple;)) (A(W®) — A(WF))
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