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Abstract

In a simple model of the consumer credit market, we show that asymmetric
information may enhance welfare relative to full information. The advantage
of hidden types is that solvency and default constraints are relaxed, allowing
beneficial lending. Prohibiting the use of observable information may there-
fore be efficient. It is also shown that, rather than the nature of borrower
heterogeneity, whether asymmetric information involves adverse or advanta-
geous selection depends on the magnitude of default costs. Even when selection
is adverse, lending and welfare may be higher under asymmetric information
than under symmetric information.
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1 Introduction

Following Akerlof (1970), asymmetric information has generally been thought to
impair market functioning. We show that in competitive consumer-loan markets,
asymmetric information may raise welfare. A second contribution concerns the de-
terminants of whether selection under asymmetric information is advantageous or
adverse. Whereas with business lending it is the nature of individual heterogeneity
that distinguishes cases (compare Stiglitz and Weiss, 1981, with de Meza and Webb,
1987), here it is the magnitude of default costs. Whether selection is adverse or
advantageous, asymmetric information relaxes a solvency constraint that prevents
high default types borrowing under symmetric information. The high-default types
excluded from the market may be unprofitable, but such loans may nevertheless be
beneficial to the recipients. Asymmetric information may therefore make socially
desirable lending possible. Regulations that prohibit the use of certain kinds of
information may consequently be efficiency enhancing.

The problem with symmetric information is that repayment is limited by available
income. Even in the absence of a legal limited liability constraint, there is therefore
a cap on the effective interest rate. For individuals likely to have low realizations,
this “solvency” constraint may bind under symmetric information. That is, at the
highest feasible interest rate, lenders cannot expect to recover their advance from
individuals unlikely to be in a position to repay, so they are excluded from the
loan market. Yet it does not follow that such lending is socially wasteful. Loans
that default have typically financed valuable consumption, albeit that a low-income
realization prevents repayment. When information is asymmetric, these high-default
types cannot be identified, so they do obtain loans. As a result, welfare may be higher
under asymmetric information, but this is not certain. Although there could be too
little lending under symmetric information, with asymmetric information lending
may be excessive. This is the advantageous selection case which occurs when default
costs are high. Individuals knowing they are likely to default then stay out of the
market. Still, the presence of good risks provides a cross subsidy potentially drawing
in some high-default types that contribute negative social surplus. Whether the
symmetric or asymmetric information distortion is the more harmful is ambiguous.
In the adverse selection case, it is the low default individuals that stay out of the
market, preferring to postpone consumption till they can self-finance thereby avoiding
actuarially unfair interest rates. The analysis is now more complex as it is not only
the volume of lending that is wrong but also the mix of lending. Nevertheless,
asymmetric information allows entry by those solvency constrained under symmetric
information and the latter effect may dominate selection effects, enhancing efficiency.



The theoretical literature on the impact of asymmetric information on market
performance is well known. Akerlof (1970) famously shows that asymmetric infor-
mation may lead to inefficient market shrinkage, as also in the models of insurance
by Rothschild and Stiglitz (1976), and of business loans by Stiglitz and Weiss (1981).
The possibility that asymmetric information may lead to overexpansion in business
lending was explored by de Meza and Webb (1987) and by de Meza and Webb (2001),
and Einav, Finkelstein, and Cullen (2010) for insurance markets. Mahoney and Weyl
(2017) show that advantageous selection, by expanding the loan market, may coun-
teract the contractionary effect of imperfect competition in the banking sector. Jaffee
and Russell (1976) seem to be the first to examine the impact of asymmetric infor-
mation on the market for consumption loans. They present two models. In one,
borrowers are identical but differ in default cost, which is private information. In the
main analysis, only a single contract is allowed.! It is shown that credit rationing
may arise, in the sense that everyone wishes to borrow more at the ruling interest
rate than they can. In the second model, future income is stochastic. Everyone is
identical, ex ante, and optimistically but incorrectly think that low realizations are
impossible. It is again shown that credit rationing may emerge. Welfare implications
are not explicitly examined in either formulation. In our paper, income is stochas-
tic but distributions are heterogeneous, and this is potentially private information.
When default costs are low, credit rationing is possible, but the main results concern
welfare. Asymmetric information may be preferable to symmetric and the nature of
selection effects and appropriate policies depend on the size of default costs.

Zinman (2014) provides a useful survey of empirical work on consumer credit
markets. With regard to asymmetric information, there is no decisive evidence nor
accepted theoretical model with which to evaluate it.? Five notable contributions
come to different conclusions. Ausubel (1999) and Agarwal, Chomsisengphet and
Liu (2010) find, in market experiments, that default is more likely when credit-card
borrowers are offered worse terms, suggesting adverse selection. The field experiment
of Karlan and Zinman (2009) analyze a sample of micro-borrowers in South Africa
offered different terms. There is no significant selection effect. Einav et al. (2012)
look at the market for used car loans (an example of subprime lending). Marginal
buyers (and hence borrowers) are more likely to default, suggesting advantageous
selection.® Dobbie and Skirba (2013), analyzing field data, report adverse selection

It is noted that a single contract is not an equilibrium if multiple contracts are allowed, but
the separating equilibrium is not identified.

2Credit rationing does not imply underlending, as noted by de Meza and Webb (2000) in the
context of business lending. The same conclusion applies for consumer lending, as will be noted
later.

3Mahoney and Weyl (2016) estimate that this implies the marginal borrower is in receipt of a
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in payday lending.* All of these papers examine the selection effect on borrowers
of being charged higher interest rates. This does not directly answer what would
happen were information symmetric. As we show, whatever the effect of interest
rates on the return to lending, symmetric information may lower welfare relative to
asymmetric information.

The rest of the paper is as follows. Section 2 sets out the model. Sections 3 and
4 derive the equilibria and consider the welfare implications of shifting information
regime for high and low default cost cases respectively. Section 5 concludes.

2 The model

Consumers wish to purchase an indivisible durable good, but initially have insufficient
wealth to use as collateral or down-payment.’ Taking a loan enables the purchase of
the durable good to be brought forward. Future income is random, but individuals
differ in their probability of income realization. Under asymmetric information,
lenders only know the population distribution of types, whereas borrowers know
their own type. There is a continuum of individuals (or households), a large number
of lenders and three time periods, ¢ = 0,1,2. Utility in each period is linear in
income, except that consumers can buy an indivisible durable good at normalized
price 1. The utility derived from the good in the first period is fu, while the utility
received in the second period is u. The good does not yield utility after ¢ = 2.
Individuals have no endowment in ¢ = 0. In ¢t = 1, they receive a stochastic income,
either 0 or M > 1. Individuals are indexed by their probability of receiving high
income, p; € [pr,pu|, where 0 < p;, < py < 1, so they can be ordered in the sense
of first-order stochastic dominance. The distribution function of the probability
of high income is F'(p). To consume at ¢ = 0 requires a financial loan. Income
realizations are not observable. If a loan is obtained, default is inevitable should
the income realization be 0.If the realization is positive, borrowers might choose to
default even though they could repay. If all borrowers choose strategic default, no
lending could take place. Borrowers do though incur costs of D if default occurs
for whatever reason. These costs, arising even if default is not deliberate, may

41% subsidy and, therefore, substantial concentration of the lending market is justified.

4Taking a payday loan does not seem to affect general creditworthiness, according to Bhutta,
Skiba and Tobacman (2015). This suggests the decision to take such loans is rational.

°In this respect, the theoretical model is similar to Inderst (2008), although the purpose of his
paper is to explain how a monopolistic lender with an informational advantage over borrowers may
engage in predatory lending. Coco and de Meza (2009) also use a model with similar structure, but
only look at moral-hazard issues.
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Figure 1. Lending Intervals
a) High default cost
b) Low default cost

involve exclusion from future borrowing, hassle costs or psychic costs even if default
is not deliberate. In most jurisdictions, debt recovery is highly regulated. The main
sanction is generally credit file endorsement.® Even if the creditor has some discretion
over how actively to seek recovery, it may not be possible to credibly precommit to
limit penalties. Default costs are therefore taken to be exogenous.” Dishonest default
is assumed to involve greater psychic cost than obligatory default, taking the total
to D + 8.8 The risk-free rate is zero, and risk-neutral lenders compete by setting the
interest rate, r, on the loan contract (1, r). The price of the good is the same in all
periods.

In what follows, both symmetric and asymmetric information are considered.
In the latter case, whether there is adverse or advantageous selection depends on
the magnitude of default cost. In particular, the cost threshold turns out to be
D = (14 60)u= D. In the following two sections, we consider two distinct cases: in
Section 3, default costs are high, that is D > 15; in Section 4, default costs are low,
D < D.

Figure 1 previews the nature of equilibrium configurations. The bars are the

6Historically, penalties were draconian, such as jail or slavery, though presumably enforcement
rates were low.

"If the creditor can precommit to default costs there may be separating contracts.

8Repossession of the good may also be allowed in the event of default. As to be discussed, for
simplicity it will be assumed that in equilibrium this sanction is not feasible.



intervals over which lending occurs, assuming that solvency does not bind. Under
symmetric information the equilibrium cutoff is pg, and under asymmetric informa-
tion it is p4. It is always the highest p; types that obtain loans under symmetric
information. When default costs are high, the lending pattern under asymmetric
information is the same as symmetric information, that is selection is advantageous
with the volume of lending greater under asymmetric information. When D is low,
the lowest p; types receive loans. How the volume of lending compares to the sym-
metric information regime is ambiguous. It is possible that the solvency constraint
binds under symmetric information, lowering lending in that regime, but does not
bind under asymmetric information.

3 High default cost

In this section D > D = (1 + 0)u, that is default cost is higher than the sum of the
first- and second-period utilities.

3.1 Equilibrium under symmetric information

In this case, the individual’s p; is known to the borrower as well as to the lender.
There are four possible strategies for each consumer.

Plan 1. Do not borrow and do not buy the good at t =1 even if income is high

The expected utility of individual 7, under plan 1, is then
ElU]s = piM. (1)

Plan 2. Do not borrow and buy the good at t =1 if income is high
The expected utility with plan 2 is

ElUs = pi(M +u—1). (2)
We only consider the interesting case in which v > 1, so plan 2 dominates plan 1.

Plan 3. Borrow, buy the good at t = 0, and repay if income is high
Under plan 3, expected utility is

EU)S=pi [M+6u+u— (1+7)]+ (1 —p)(0u+u— D). (3)



The interpretation of (3) is as follows: with probability p;, the borrower obtains a
positive income, repays the loan and receives the first- and second-period consump-
tion utility from the good; with probability 1 — p;, the borrower defaults, loses D,
but obtains consumption benefits fu and u.”

Plan 4. Borrow, buy the good at t = 0, and default at t = 1, even if income is high

If such strategic default is preferred, lending is rendered unprofitable. For lending
to occur, plan 4 must therefore be inferior to plan 3. Writing the extra cost of a
dishonest declaration as d, the condition for repayment in the high realization state,
given no repossession, is

M+u—(1+r)>M+u—D—9. (4)

That is, the net income of borrower ¢ must be higher when the loan is repaid rather
than when the two default costs are incurred. From (4), plan 4 is dominated for
borrowers satisfying .

P> g =P (5)
Thus, strategic default is more attractive to low-p; types as they face higher interest
rates. Although the strategic default constraint in (5) is a valid determinant of
borrowing (similar in effect to the solvency constraint, shortly to be derived), for
simplicity, it will be assumed that it does not bind in any of the cases to be considered.
All that is required is that § is sufficiently high that, even at p; = pr, (5) does not
bind.

Under plan 3, the break-even interest rate charged to borrower ¢ depends on
their probability, p;, of obtaining a positive income. If borrower ¢ has enough income
to fully repay in the good state, the (type-dependent) equilibrium interest rate, r;,
satisfies the bank’s zero-profit condition,

where E[R;]s is the expected return per loan on borrower i. Thus, for borrower i,
the competitive interest rate is

1—p
rp=—2t (7)
pi
Individual ¢ chooses to borrow under plan 3, rather than self-finance under plan
2 if, using r; from (7),

E[U;)S — E[Ui]s = 0u — (1 — p;)(1 + D —u) > 0. (8)

9For simplicity, repossession of the good is assumed not to be feasible or worthwhile, but the
qualitative results would be similar if it is part of default penalties.



From (8), the threshold for wanting to borrow under symmetric information, given
that an actuarially fair interest rate is available, is

Ou

I e ®)

pi>1
If ps < pr, all want to borrow. Thus, the higher the probability of obtaining a high
income, the greater is the incentive to borrow. The benefit of a loan is that it allows
first-period consumption, which is independent of p;. According to (9), individuals
with a high enough p; will always want to borrow.

Although ¢ has been assumed sufficiently high that plan 3 dominates plan 4, it
is possible that the probability of default is so high that the repayment required for
the lender to break-even exceeds the ability to pay in the good state. This solvency
constraint for individual ¢ is M > 14 r; or, using (7),

pi > — =pg . (10)

If p; < p¥, the solvency constraint binds, and it is not possible to get a loan.
This means that that there is an upper bound, M — 1, on the effective interest rate.
As a result, there may be a probability threshold below which a loan is unobtainable
because even with the lender claiming all M in the event of solvency, they cannot
expect to cover their costs. Note that, as M increases from 1, pA! declines from unity
towards zero. It is therefore possible that p¥ exceeds pg or the reverse.

Remark 1 Under symmetric information, there is a cut-off probability below which
M

borrowing does not occur. This threshold is max{pg, pg

It will be assumed that there is always some lending under symmetric information.
This requires that: a) the solvency constraint does not bind the best borrower with
p; = pm. that is pgM > 1; b) the best borrower wishes to borrow if solvency does
not bind and an actuarially fair interest rate is offered, so pgy > ps. There may be
individuals with p; > pg, so they want to borrow, but for whom p; M < 1. Hence, at
the capped interest rate, it is not possible to cover costs.

Remark 2 Under symmetric information, there is credit rationing in the sense that
individuals with p; < 1/M are unable to obtain a loan despite having positive surplus
at the highest possible market rate of M — 1.



3.2 Equilibrium under asymmetric information

Under asymmetric information, individuals know their own type, while lenders only
know the distribution of types. If lending takes place, it must be at a common
interest rate, r. Since u > 1, we restrict attention to plans 2, 3 and it will again be
assumed that ¢ is sufficiently high to block plan 4 (strategic default). Throughout,
it is also assumed that, under symmetric information, not everyone obtains a loan,
even if solvency and strategic default constraints do not bind.

Plan 2. Individuals do not borrow and buy the good at t =1

The expected utility of individual ¢ is, as in the symmetric information case,
E[Ul4 = pi(M +u—1) = E[Uj]s. (11)

Plan 3. Borrow, buy the good at t = 0, and repay if income is high
If individual ¢ borrows at r and buys the good, the expected utility is

ElUS =pi[M+0u+u—(1+7)]+(1—p)(0u+u— D). (12)
Taking a loan is preferable to delaying consumption if
E[U)% — E[U])Y = 0u —pir — (1 — p)(D —u) > 0. (13)

A marginal borrower is therefore characterized by repayment probability

_D—Qu—u_ D—D
D—r—u D-—r—u

Di = pa(r). (14)

If we denote by E[R]4 the expected return per loan under asymmetric informa-
tion, the zero-profit condition is

(@) [ pdF(p)
T 1= F(pa)

We now show that, as with symmetric information, it is the high probability types
that borrow (if there is any lending). Denote by 7y the interest rate that would make
an individual with p; = pg indifferent whether or not to borrow. Such a rate must
satisfy

~1. (15)

E[UH]%_E[UH]}LXZGU_])HTH_(1_pH)(D_u):0' (16)



By assumption, D > D = u(0 + 1), hence (16) implies pg (D — rg) > 0. If there
is lending under symmetric information, at rz, the lender makes positive profits.'?
As the break-even equilibrium rate, denoted by 7, is below ry, this implies that
D —7 —u > 0. According to (13), the gain from borrowing is then increasing in p;.
It is therefore individuals with p; > p4 that borrow.

Remark 3 If D > 5, under asymmetric information, there is a cut-off probability
below which borrowing does not occur.

To see the possible equilibrium relationships between the level of lending under
symmetric and asymmetric information, consider Figure 2. The upward sloping locus
is the gross expected return per loan under asymmetric information, E[R]4. The
expected return is unambiguously increasing in r, as individuals with the lowest p;
drop out, and there is higher repayment from the remaining borrowers. Equilibrium
equates the expected gross return per loan to the cost, and occurs at 7. The solvency
constraint means the highest effective interest rate that can be charged is M —
1, as at this repayment exhausts income. In the figure, this solvency constraint
does not bind. At the equilibrium pooling rate, 7, marginal borrowers have success
probability p4. If p4 > pg, there is a contradiction. At rg, the break-even interest
rate, under symmetric information, paid by the marginal individual with p; = pg, all
better borrowers, under asymmetric information, generate positive expected profit.
Similarly, if 7 > rg. So, if there is any lending under asymmetric information, it
exceeds the level under symmetric information. When M is low, M — 1 lies to
the left of 7, as shown in Figure 2. This implies that there is no lending under
asymmetric information. If 7 = M — 1, and is not too much below 7, the ability to
pick the applicants with higher p; still allows some profitable lending under symmetric
information.

Proposition 1 If D > l~7, and if there is lending under asymmetric information, it
exceeds the level under symmetric information. If there is no lending under asym-
metric information, there may be lending under symmetric information.

As returns are monotonically rising in the interest rate, if there is excess demand,
it is always profitable to raise the interest rate.

Remark 4 If D > E, under asymmetric information, Stiglitz- Weiss credit rationing
cannot arise.

10Under symmetric information, the borrower’s surplus increases in p;. Hence, borrowers with
p; = py obtain positive surplus when charged the actuarily fair rate. So, to make them indifferent,
the rate must exceed the break-even level, implying positive profits for lenders.
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Figure 2. Bank’s expected return per loan

3.3 Welfare

It has been shown that the thresholds for borrowing under symmetric and asymmetric
information are, respectively, max{pg, p}/} and p4. In this section, we again assume
that pgy > ps > pr, and that 0 is always sufficiently high that strategic default
does not occur. These restrictions do not affect the qualitative welfare results of this
sub-section.

To recap: under symmetric information, borrowers are those with p; € [max{ps, p¥}, prl;
under asymmetric information, borrowers are those with p; € [pa, py| or, if 7 > M—1,
there is no lending.

Welfare implications depend on whether the solvency constraint binds. If it does
not bind, the standard result applies and asymmetric information diminishes wel-
fare. As symmetric information is first-best, if the asymmetric information equilib-
rium is different, in whichever direction, welfare must be lower. When the solvency
constraint binds, neither symmetric nor asymmetric information are first best and
asymmetric information may yield higher welfare.!’ Both cases are analyzed be-
low, in which E[W]a, E[W]s, and E[W]Y are the aggregate welfare of borrowers in

[pAva]v [pSvaL and [pé‘l7pH]7 respectively.
3.3.1 Solvency constraint does not bind under symmetric information

In this case, pa < pA < pg, so marginal borrowers with symmetric information are
characterized by a probability of success equal to p°.

1 As in Bar-Isaac, Jewitt and Leaver (2018), our welfare criterion is expected aggregate surplus.
In their model, full information always yields maximal welfare.
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Expected social welfare under symmetric information is then

Ps pH
EW]s = / p(M +u— 1)dF(p) —I—/ [0u+u+pM —1— (1 —p)D]|dF(p).
PL ps
The first integral on the first line is the aggregate utility of individuals who do not
borrow, and the second integral is that of individuals who do borrow.
With asymmetric information, aggregate welfare is

PA pH
EW]a = / p(M +u—1)dF(p) —i—/ [0u+u+pM —1— (1 —p)D|dF(p),
prL PA
where individuals with p; > p4 are those who borrow.
In Appendix A, we show that the difference between aggregate welfare under
symmetric and asymmetric information can be written as

Ps

EW]s— EWla=~ [ p+6u=1-(1-p(D-wldFp). (1)
pa

So, EW]s—E[W]s > 0if p+0u—1—(1—p)(D—u) < 0,0orp < 1—0u/(1+D—u) =

ps. This is true as, in (17), p € [pa, ps], so we obtain the following result.

Proposition 2 If D > D, and the solvency constraint does not bind, welfare is
higher under symmetric information.

3.3.2 Solvency constraint binds under symmetric information

In this case, pa < ps < pi, so the solvency constraint is binding with symmetric
information and marginal borrowers have success probability p}. This means that
M is sufficiently low that ps < p¥. The excluded borrowers would have contributed
to net social surplus were they to obtain a loan, decreasing the social surplus under
symmetric information and opening up the possibility that asymmetric information
yields higher welfare. Rewriting the difference between aggregate welfare under sym-

metric and asymmetric information in (17), replacing pg with pif,

py
BV~ EWl = [ lp+bu=1- (1= p)(D - wldF(p).  (8)
pra
We have that E[W|Y — E[W]4 > 0if p <1—60u/(1+ D —u) = ps. Since, in this
sub-case, pa < ps < pY, this means that E[W]Y¥ — E[W]4 > 0 for all p; € [pa, ps],

and E[W[Y — E[W]4 < 0 for all p; € [ps, p}']. This suggests that aggregate welfare

12
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Figure 3. Difference between welfare under symmetric and asymmetric information
Parameters: D = 4.5, 6u = 0.85, u = 1.1.
=112, M, = 1.21, M, = 1.25, Mg = 1.32.

may be higher under asymmetric information. To show this explicitly, in Appendix
B, we show that, when a uniform distribution with support [0, 1] is assumed, and if
solvency does not bind, asymmetric is to be best when M is above a certain threshold.
Figure 3 provides a numerical example of the uniform case. In the example, E[W]4 —

E[W]4 < 0 when M € (1.12,1.21).

Proposition 3 If D > 15, and if the solvency constraint binds, welfare may be
higher under asymmetric information.

Figure 4 summarizes the welfare results in the case of a uniform distribution.
Under symmetric information with the solvency constraint not binding, the mar-
ginal borrower has success probability ps and obtains zero expected surplus at the
break-even interest rate. There is more lending under asymmetric information with
the marginal borrower having success probability ps. All the extra lending under
asymmetric information involves welfare losses. The aggregate loss from asymmetric
information is the area of the triangle psAps = A4. When M is sufficiently low
that the solvency constraint binds under symmetric information, the cutoff success
probability is higher at p}. Relative to the unconstrained equilibrium at pg, welfare
is lower by the area of the triangle psp¥ B = Ag. If Ag > A4, which it will for low
enough M, asymmetric information yields higher welfare.

4 Low default cost

This section analyses the case of D < D= (1 4+ @)u. Again, symmetric information
is considered first, and then asymmetric information.

13
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Pi

Figure 4. Borrower i’s expected utility at the break-even rate

4.1 Equilibrium under symmetric information

The analysis of symmetric information is as in sub-section 3.1. Again, individu-
als with higher p; are more likely to take a loan, and given the strategic default
constraint is assumed not to bind because 0 is high, the threshold for borrowing is

max{pr, ps, ¥}

4.2 Equilibrium under asymmetric information

Under asymmetric information, when default cost is low, that is, D < 15, the selection
effects of sub-section 3.2 are reversed. Under plan 3, individual ¢ borrows and buys
the good at t = 0, yielding expected utility

E[U)% =pi [M +0u+u—(1+7)]+ (1—p)(0u+u— D).

Plan 2 is equivalent to that of sub-section 3.2. Taking a loan is preferable to delaying
consumption if

E[U;)% — E[U]Y = 0u — psr — (1 — p;) (D —u) > 0.
The marginal borrower satisfies

D—-D

D—r—u = pa(r). (19)

Pi =

The issue is whether it is those above or below p4(r) that seek loans. Consider
again the interest rate, rg, at which the individual with p; = pg is indifferent whether
to borrow. This rate satisfies

E[Un)y — E[Unly = 0u— pyry — (1 — pu)(D —u) = 0. (20)

14
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Figure 5. Bank’s expected return per loan
(low D)

An implication of (20) is that, as D — D < 0, then D < rg. This in turn implies
that, at ry, the net benefit of borrowing is decreasing in p;. Hence, at ry, everyone
wishes to borrow. As r rises above 7y, it is borrowers with the highest p; that drop
out first. In general, those wishing to borrow are those with p; < p4, where

D-D

Py T > 1y
pPa =
PH, ifr <rg.

Remark 5 If D < ﬁ, under asymmetric information, there is a cut-off probability
above which borrowing does not occur.

The reason for this property is that high-default types are not so concerned about
interest rates as these are relatively rarely paid. When combined with low default
costs, which are often incurred, borrowing is more attractive for low default types.
To consider the features of the equilibrium, note that increasing the interest rate
above rpy decreases the attraction of borrowing to all, but it is the high-p; types
that drop out first. This makes it ambiguous whether the return per loan goes up
or down. Figure 5 shows a possible configuration. Under the assumption that the
worst types are not funded under symmetric information, the gross-return function
must end up below the cost of the loan. In the figure, the solvency constraint does
not bind under symmetric information, and the asymmetric equilibrium occurs with
the best types choosing not to borrow. Comparison with the symmetric information
equilibrium is not straightforward. As the selection effects are opposite, it is not just
the volume of lending that matters.

To simplify, we restrict the following discussion to the case in which ps > pp,
pa < pu, and § such that p¥ > pd. Thus, if D < D, the bank zero-profit condition

15



(1+7) [22 pdF (p)
F(pa)

Therefore: under symmetric information, as in Section 3, borrowers are those
with p; € [max{ps,p¥}, pr]; under asymmetric information, borrowers are those

with p; € [py, pal.

ER]4 =

=1L (21)

Remark 6 If D < ﬁ, symmetric and asymmetric information equilibria are char-
acterized by either: i) p¥ < ps < pa; i) ps < p¥ < pa. It is not possible that
DPs > pa-

The reason for the last part of Remark 6 is that, under asymmetric informa-
tion, the average success probability is below p4, so the break-even interest rate, 7,
must exceed what a p, type would be charged under symmetric information. This
borrower, therefore, obtains a strictly positive surplus under symmetric information.
The same must be true of a slightly worse p;-type borrower.

Despite knowing that the marginal borrower is more likely to default under asym-
metric information, it does not follow that there is less lending than under symmetric
information. This is because, under symmetric information, lending is to those above
the threshold and, under asymmetric information, to those below.

Proposition 4 If D < 15, and there is no lending under asymmetric information,
there may be lending under symmetric information. It is also possible that the volume
of lending may exceed that under symmetric information.

As returns do not monotonically rise in the interest rate, if the supply of funds is
upward sloping, there may be excess demand at the turning point, but it would not
be profitable to raise the interest rate.

Remark 7 If D < 15, under asymmetric information, Stiglitz- Weiss credit rationing
may arise if the supply of funds is upward sloping.

4.3 Welfare

4.3.1 Solvency constraint does not bind under symmetric information

In this case, pY < ps < pa and, under symmetric information, borrowers are those
with p; > pg, while under asymmetric information, those with p; < pa.
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Under symmetric information, expected social welfare is

EM%F:/mpMJ+u—1MF@%ﬂ/qu+u+pM—d—%l—@DWF@)

PL ps

Under asymmetric information, aggregate welfare is

Em@p:/mwu+u+pM>qfw1—meF@yg/mpm4+u—1mF@L

PL paA

where, in this case, individuals with p; < p4 borrow, and individuals with p; > pa
do not borrow.
In Appendix C, we show that the sign of E[W]g — E[W]4 depends on the sign of

ps
~ [T bu—1- 0= p(D - wiar) (22)
L
which is positive when p+60u—1—(1—p)(D—u) <Oorp<1—0u/(1+ D —u) =
ps. This last inequality holds as, in (22), p € [pr, ps|. Hence, E[W]|g — E[W]4 > 0.

Proposition 5 If D < 15, when the solvency constraint does not bind, welfare is
higher under symmetric information.

4.3.2 Solvency constraint binds under symmetric information

If ps < p¥ < pa, borrowers under symmetric information are those with p; > p¥,
and under asymmetric information, still those with p; < ps. In Appendix D, we
show that the sign of E[W]4 — E[W]4 depends the sign of

s
[T bu-1- 0= pD - wliFw), (23)
prL

which, in this case, is ambiguous, as it is positive if p < pg, that is for all p € [pr, ps],
but negative if p > pg, that is for p € [ps, p}]. This implies that aggregate welfare
can be higher under asymmetric information. This can be easily shown for the case
of a uniform distribution. The expected return per loan is

(1+7)(D— D)
2(D—r—u)

E[R]4 = (24)
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Figure 6. Bank’s expected return per loan
(uniform distribution)

So,
dE[R]4 _ (D-D)(1+ D i w) <o. (25)
dr 2(r+u— D)

The signing follows because, for the threshold for borrowing under symmetric in-
formation in (9), ps = 1 — 0u/(1 + D — u), to be lower than 1 (that is, if there is
lending under symmetric information), we need that 14+ D —wu > 0. The relationship
between the interest rate and returns per loan is illustrated in Figure 6.2

Remark 8 With a uniform distribution, when the interest rate is sufficiently high
that not everyone borrows, the expected return per loan is decreasing in the interest
rate. The implication is that, if there is any lending under asymmetric information,
everyone borrows.

To show that the asymmetric information equilibrium can be welfare superior to
symmetric information, first the condition for an equilibrium in which all borrow is
obtained and then the condition for this to be a welfare maximum is derived. Finally,
it is noted that under symmetric information, the solvency constraint must bind so
there is less lending than under asymmetric information and hence lower welfare.

For an asymmetric information equilibrium with borrowing, when the distribution
of types is uniform and the support is [0, 1], for costs to be covered, it is necessary
that (14 7y)/2 > 1. From (24), this requires

rg = 0u > 1. (26)

12Notice that, if the supply of funds is upward sloping, there could be a rationing equilibrium at
TH.
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This condition assumes the repayment is feasible and hence that
M > 1+ 6u. (27)

If even the individual with p; = 0 contributes to social welfare by borrowing, F[U)% —
ElUo)y=6u+u—D>1,o0r
u+u>1+D. (28)

Under symmetric information, there cannot be lending to the individual with p; = 0,
as they never repay. In fact, the lowest type to obtain a loan has p; = 1/M. As
the three conditions, (26), (27), (28) are consistent, welfare can be higher under
asymmetric information.

Proposition 6 If D < ﬁ, asymmetric information leads to adverse selection, but
lending and welfare may be higher than under asymmetric information.

5 Discussion

This paper presents a simple model of a consumption loan market in the presence of
unidimensional heterogeneity, an exogenous probability of ability to repay. Banning
the use of privately profitable signals in effect shifts from symmetric to asymmetric
information. Our analysis shows that it is possible that the consequences of such a
policy are not just (arguably) equitable, but also efficiency enhancing. When infor-
mation is symmetric, the problem is that those known to be likely to default will
not be given loans even though the benefits of an advance are similar to borrow-
ers likely to be solvent. Under asymmetric information the unobservable default
factors cannot prevent lending. Welfare may therefore be higher when lenders are
uninformed or prevented from using information. In addition, whether the market
equilibrium under asymmetric information involves advantageous or adverse selec-
tion depends on the level of default cost. Low-default individuals are more likely to
repay and are charged an unfair rate. This discourages borrowing but the offset is
the probability of incurring default costs are lower. Hence, whether a higher interest
rate causes lower or higher default types to drop out depends on the level of default
cost. In either case, welfare may be higher under asymmetric information due to the
weakening of the solvency constraint for high default types. Whether or not there
is credit rationing, the asymmetric information equilibrium may involve more or less
lending than under symmetric information. This reflects the possibility that average
and marginal selection effects work in opposite directions, as noted by de Meza and
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Webb (2017) and Azevedo and Gottlieb (2017), although there, multidimensional
heterogeneity is required.

Given the information regime, subsidies or taxes on interest rates may be ap-
propriate. Under symmetric information, a subsidy is desirable when the solvency
constraint binds, as it must for low-income groups. In the presence of asymmetric
information, matters depend on default costs. When they are high lending is ex-
cessive given these costs are real so a lending tax is appropriate. If default costs
are high, marginal borrowers are more likely to repay than other borrowers, and a
lending subsidy is needed. When default costs are low simple tax/subsidy policies
cannot generally create a first-best outcome under asymmetric information, because
the problem is not just the volume of lending but also its composition. A subsidy
draws in low-default types, which is beneficial but the high default types remain.
In principle, income redistribution from individuals experiencing the high realisation
to those with a low realisation could also enhance efficiency under symmetric infor-
mation. In the event of default, lenders can reclaim the transfer making it more
attractive to lend to low-p; types. Income redistribution is though adminisitratively
costly, especially as it would have to apply even to those with no interest in borrowing
because they do not wish to buy the durable.

The model could obviously be extended. Most generalizations complicate the
analysis without affecting the insights. Making default cost heterogeneous does
though have interesting implications. Suppose two groups, high and low cost. Now
selection effects go in both directions. The net effect could be that the default rate
does not vary with the interest rate. Using conventional tests, it would then be con-
cluded that asymmetric information is not present and the market is efficient. This
though is not the case. Under symmetric information some individuals would be of-
fered better interest rates and some worse. High-default types would not be able to
borrow at all. Again, both the composition and the volume of lending would change,
with ambiguous effects on welfare. Passing an interest rate test does not imply that
all is well. Perhaps the main message for applied work is that even observables are
relevant for market efficiency.

Appendix

A High default cost - solvency constraint does not bind under symmetric
information:
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Under symmetric information, the expected social welfare can be rewritten as

E[W]S=(M+u—1)/p pdF(p / [p+0u—1—(1—p)(D—u)dF(p). (Al)

rL

With asymmetric information,

E[W]A:(M+u—1)/pdeF(p)+/pH[p+«9u—1—(1—p)(D—u)]dF(p). (A2)

pL pA

Since, in this case, p4 < pg, then
Ps
EW)s - EWla =~ [ lp+0u-1-(1-p)(D-wldFlp), (A3
prA

implying E[W]s— E[W]a >0if p+0u—1—(1—p)(D—u) <0,orp<1—=06u/(1+
D — u) = pg. Asin (A3), p € [pa, ps], this inequality holds.

B) High default cost - solvency constraint binds under symmetric infor-
mation:

With a uniform distribution with support [0, 1], if solvency does not bind, the (pos-
itive) solution for the pooling interest rate under asymmetric information, deriving
from the condition in (15), is

14+2(D—u)—0u—p
2 )
where 3 = \/[1 +2(D — u) — 0u]? — 40u. In this case,

r =

_ 2AD—u)M?B+4(1+D—u)(1+D—0u—u) M?+[2(D—u)? —0u? —1] M2 — M? f+0uM>3—2(1+D— u)2
EW]g' —E[W]a = Tt D)2

Aggregate welfare is higher under asymmetric information, that is E[W]4 — E[W]4 <
0, if

1 —
M < 1——du +\/(1+D—u)2{9u2—Hu[4+4(D—u)—w]+[1+2(D—u)][1+2(D—u)—w]} _]\/[1’ and
T+D—u V2(1+D—u)2
1 _ y
M > 1__ bu /(4 D—w)2 {62 —0u[4+4(D—u) =] +[1+2(D—w)][1+2(D—u)—]} _]VIQ’
1+D—u V2(1+D—u)2

where v = \/0u? + [1 + 2(D — u)]2 — 2[3 + 2(D — u)]fu). In addition, it is required
that 7 < M — 1, which is satisfied when

3+2(D—12L)—9u—6 v

M >
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The lowest value of M at which the solvency constraint does not bind, that is for
which pg = p¥, is

1+ D-u
1+ D—-0u—u
So, if asymmetric information is to be best, M must be below this threshold. Figure 3
provides a numerical example of the uniform case. In the example, E[W]¥ - E[W]4 <
0 when M € (M, M;) = (1.12,1.21).

M = Ms.

C) Low default cost - solvency constraint does not bind under symmetric
information:

In this case, pY < ps < pa. Under symmetric information, expected social welfare
can be rewritten as

EW)s = +u=1) [ paF)+ [ o+ 0u—1- (1= p)(D - 0)dF (),
Under asymmetric information,
EWla=(M+u—1) /pH pdF(p) + /pA[p +0u—1—(1—p)(D—u)]dF(p).

Since, in this case, ps < pa, then E[W]s — E[W]4 is equal to
[ 10D widr @)~ [ um1- (- p)(D-widF). (©)
The expression in (C1) can be rewritten as

[ 1= (D wlaF ) [t b1 (0D - w)aF ()

_ / Ve fu— 1 (1= p)(D — w)ldP(p). (C2)

ps
In (C2), the difference between the first and third integral is

/ " pr0u—1—(1-p)(D—w)ldF ()~ / " p6u—1—(1-p)(D—u)ldF(p) > 0, (C3)

pPs ps

The second integral in (C2), that is

—/ps[p-i-ﬁu—l—(1—P)(D_U)]dF(p)a (B4)

pPL
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is positive when p+60u—1—(1—p)(D —u) <0orp<1—0u/(1+ D —u) = pg,
which holds for all p € [p1, ps|. Hence, E[W|s — E[W]4 > 0.

D) Low default cost - solvency constraint binds under symmetric infor-
mation:

In this case, ps < p¥ < pa. Under symmetric information, expected social welfare
can be rewriiten as

BW)Y = (M +u—1) /pH pdF (p) + /:H[p +0u—1—(1—p)(D—w)dF(p).

pL

Under asymmetric information, aggregate welfare is

EWla= (M +u—1) /pH pdF(p) + /pA P+ u—1— (1 —p)(D — w)dF(p).

PL rL
In this case, E[W]4 — E[W], is equal to

lpbu=1=(1=p)(D-wldF(p)~ [ lp+bu=1-(1-p)(D-u)ldF (). (L)

ry
Thus, (D1) can be written as

M

/ZH[]?-I-Gu—1—(1—p)(D—u)]dF(p) —/ps [p+0u—1—(1—p)(D—u)dF(p)
_/:[p—i-eu—l—(1—p)(D—u)]dF(p). (D2)

The difference between the first and third integral in (D2) is

P P

H[p+9u—1—(1—p)(D—u)]dF(p)— A[p—i—@u—l—(l—p)(D—u)]dF(p)>O, (D3)

pi py
Since ps < pi, the sign of the second integral in (D2), that is,
s’
- [T bu—1- - p(D - wlaFw), (D)
pL

is ambiguous, as it is positive if p < pg, that is for all p € [pr, ps], but negative if
p > ps, that is for p € [ps, p¥]. This implies that aggregate welfare can be higher
under asymmetric information.

23



References

Agarwal, S., Chomsisengphet, S. and Liu, C. (2010). The Importance of Adverse
Selection in the Credit Card Market: Evidence from Randomized Trials of Credit
Card Solicitations. Journal of Money, Credit and Banking, 42, 743-754.

Ausubel, L. (1999). Adverse Selection in the Credit Card Market, Working Paper.

Azevedo, E. and Gottlieb, D. (2017). Perfect Competition in Markets with Adverse
Selection, Econometrica, 85, 67-105.

Bar-Isaac, H., Jewitt, I. and Leaver, C. (2018). Adverse Selection, Efficiency and the
Structure of Information, Working Paper.

Bhutta, N., Skiba, P. and Tobacman, J. (2015). Payday Loan Choices and Conse-
quences, Journal of Money, Credit and Banking, 47, 223-260.

Coco, G. and de Meza, D. (2009). In Defense of Usury Laws, Journal of Money,
Credit and Banking, 41, 1691-1703.

de Meza, D. and Webb, D. (1987). Too Much Investment: A Problem of Asymmetric
Information, Quarterly Journal of Economics, 102, 281-292.

de Meza, D. and Webb, D. (2000). Does Credit Rationing Imply Insufficient Lend-
ing?, Journal of Public Economics, 78, 215-234.

de Meza, D. and Webb, D. (2001). Advantageous Selection in Insurance Markets,
RAND Journal of Economics, 32, 249-262.

de Meza, D. and Webb, D. (2017). False diagnoses: Pitfalls of Testing for Asymmetric
Information in Insurance Markets, Economic Journal, 127, 2358-2377.

Dobbie, W. and Skiba, P. (2013). Information asymmetries in consumer credit mar-
kets: Evidence from payday lending, American Economic Journal: Applied Eco-
nomics, 5, 256-282.

Einav, L., Jenkins, M. and Levin, J. (2012). Contract Pricing in Consumer Credit
Markets, Econometrica, 80, 1387-1432.

Fay, S., Hurst, E. and White, M. J. (2002). The Household Bankruptcy Decision,
American Economic Review, 92, 706-718.

24



Inderst, R. (2008). Irresponsible Lending with a Better Informed Lender, Economic
Journal, 118, 1499-1519.

Jaffee, D. and Russell, T. (1976). Imperfect Information, Uncertainty, and Credit
Rationing, Quarterly Journal of Economics, 90, 651-666.

Karlan, D. and Zinman, J. (2009). Observing Unobservables: Identifying Information
Asymmetries with a Consumer Credit Field Experiment, Econometrica, 77, 1993-
2008.

Mahoney, N. and Weyl, G. (2017). Imperfect Competition in Selection Markets,
Review of Economics and Statistics, 99, 637-651.

Rothschild, M. and Stiglitz, J. (1976). Equilibrium in competitive insurance markets:
An essay in the economics of imperfect information, Quarterly Journal of Economics,
90, 629-650.

Stiglitz, J. and Weiss, A. (1981). Credit Rationing in Markets with Imperfect Infor-
mation, American Economic Review, 71, 393-410.

Zinman, J. (2014). Consumer Credit: Too Much or Too Little (or Just Right)?,
Journal of Legal Studies, 43.52, S209-S237.

25



