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Abstract

The linkages between law and finance are currently the centre of wide-
ranging empirical investigations. This article analyse the effects of legal sys-
tem efficiency on the functioning of the credit market by using a simple bank-
ing model with information asymmetries about borrowers’ entrepreneurial
talent. It is shown that improvements in the enforcement of contracts by
courts reduce agency problems, but can also reduce banks’ incentive to ad-
equately screen borrowers, thus worsening credit allocation and social wel-
fare. Improvements in accounting standards, however, always make bank

screening of borrowers less costly and improve credit allocation.

Keywords: Accounting standards, law enforcement, screening, credit al-
location.
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1 Introduction

When firms borrow, the lenders are entitled to a flow of payments to be paid
in the future as a reward for money lent today. In order for this transaction
to be attractive, this entitlement must be adequately protected by law.

The intimate linkages between law and finance are currently the centre
of wide-ranging empirical investigations initiated by a series of articles by
La Porta, Lopez-de-Silanes, Shleifer and Vishny (henceforth LLSV). They
find cross-country evidence that the degree of legal protection of outside
investors and the quality of law enforcement affect the functioning of stock
markets. In particular, countries whose legal systems strictly protect share-
holder rights have large capital markets! (LLSV, 1997), diffuse ownership
(LLSV, 1998; Claessens et al. 2000), generous dividend policies (LLSV,
2000), high returns on equity (Lombardo and Pagano, 1999), and high val-
uations of firms relative to the book value of their assets (La Porta, Shleifer
and Silanes, 1999).

Similarly, LLSV (1997) find that the protection of creditor rights is pos-
itively correlated with the breadth of the credit market (see also Galindo
and Micco, 2001), whereas Gropp, Scholtz and White (1997) show that in
US states with debtor-oriented bankruptcy rules credit granted to low-asset
households is low and the interest rates charged by banks are high. Others
document that credit markets are positively affected by the degree of law
enforcement. For instance, Bianco, Jappelli and Pagano (2002) find that the
inefficiency of courts in Italy, as measured by the number of pending trials
per thousand people and the average length of trials, is positively correlated
with credit rationing and is negatively correlated with the volume of lend-
ing. Moreover, they find that interest rates charged by banks are high in

provinces belonging to judicial districts where processes last longer. Fabbri

'In terms of the ratio of outsider held stock market capitalization to GNP, the number

of domestic listed firms per million people, and IPOs per million people.



and Padula (2001) document that, still in Italy, judicial efficiency also af-
fects the availability of credit to households. Levine (1998, 1999) and Beck,
Levine and Loayza (1999) find that countries with well-developed banking
systems and high rates of economic growth tend to have strict contract en-
forcement, well protected creditors, and transparent accounting standards?.

However, the relationship between the efficiency of legal systems, the
degree of protection accorded to investors, and the performance of finan-
cial markets is not as clear-cut positive as it may seem at a first sight.
For instance, Padilla and Requejo (2001) find that the volume of lending is
not statistically correlated with either creditor rights or law enforcement in
OECD countries. Furthermore, they observe a positive relationship between
interest rates and law enforcement, and more importantly, they do not find
any statistically significant correlation between creditor protection and non-
performing loans. Bianco et al. (2001) find, in fixed-effect regressions, that
the stock of pending trials is negatively correlated with the interest rates
charged by banks and the amount of non-performing loans. Finally, Luc-
chetti, Papi and Zazzaro (2001), controlling for the cost efficiency of banks,
find only a very weak positive correlation (and not always significant) be-
tween the efficiency of bankruptcy trials and economic growth.

How is it possible to reconcile these findings? Do they really conflict
with each other? In fact, some of the conflicts in the evidence may be only
apparent. They may be resolved by taking into account the simple fact
that different types of laws affect the credit market in different ways. In
this paper we show that laws that govern accounting standards may affect
the credit market quite differently from laws that govern the enforcement
of contracts. Improving accounting standards (for instance, by tightening

accounting rules, reporting rules, sanctions for fraudulent reporting) makes

2Regarding the effects of the legal and financial systems on the real economy, see also

Dermigii¢-Kunt and Maksimovic (1998) and Rajan and Zingales (1998).



bank screening more efficient and less costly, and improves the allocation of
credit. Improving enforcement standards (such as the efficiency and speed of
foreclosure and bankruptcy procedures) reduces agency problems, and thus
makes it easier for entrepreneurs to secure external finance. It can, however,
also reduce banks’ incentive to adequately screen and monitor borrowers,
thus worsening credit allocation and social welfare?. In other words, banks’
protection by law and courts may be a substitute for screening. Conse-
quently, legal system efficiency does not always correlate with efficient credit
allocation?.

This paper presents a simple competitive banking model with informa-
tion asymmetries about the entrepreneurial talent of borrowers (i.e., about
their probability of success). In order to overcome this information gap,
banks may use costly credit-worthiness tests to screen applicants. We as-
sume that the probability of errors in screening applicants is negatively cor-
related with the amount of resources spent on screening. We also suppose
that the marginal cost of screening decreases with the quality and trans-
parency of accounting standards. Instead, courts efficiency and enforcement
laws affect the amount of money that banks are able to recover through
bankruptcy proceedings in the case of borrowers’ failure.

The main results we derive are the following: (i) Both accounting stan-
dards and enforcement reforms reduce the interest rate charged by banks;
(i) the amount of information produced by banks and the average number
of credit defaults depend on the type of legal reforms: accounting standard

reforms reduce screening costs, thereby increasing screening activity, while

3 As Manove, Padilla and Pagano (2001, p. 19) point out, “incentive problems may also

arise on the creditor’s side”.
*In this paper for the sake of simplification it is assumed that the two types of legal

reforms only have consequences in their respective domain. Assuming otherwise can lead to
legal reforms that have non-monotonic effects on the efficiency of credit markets (Iacovoni

and Zazzaro, 2000).



enforcement reforms reduce screening benefits, thereby decreasing screening
activity; (iii) the effects of legal reforms on the average amount of lending and
credit rationing depend on whether the banks’ screening technology tends to
be conservative or overestimate the entrepreneurial ability of applicants; (iv)
accounting reforms are welfare enhancing, whereas stricter contract enforce-
ment by courts may be welfare reducing; (v) banks underinvest resources in
screening their applicants with respect to the social optimum.

In the literature, there are contributions where the strict protection of
creditor rights has adverse efficiency consequences. For instance, Bebchuk
and Fried (1996, 1997) maintain that the mandatory full priority to secured
debts in bankruptcy may give rise to inefficient creation of security interests,
to suboptimal use of covenants, to moral hazard behaviour by borrowers, and
to suboptimal enforcement efforts by creditors. Bebchuk and Picker (1998),
and Berkovitch, Israel and Zender (1998) argue that strict protection of
creditor rights in bankruptcy may reduce the incentive of firm management
to invest in its own specific human capital®.

However, more relevant to the present paper are the contributions by
Manove, Padilla and Pagano (2001), and Bianco et al. (2002).

Manove et al. (2001) present a banking model where banks and firms
may use collateral as a substitute for screening. They argue that, when
screening costs are sufficiently high, a legal system that facilitates the re-
possession of collateral creates an incentive to offer loan contracts requiring
high collateral and no screening. This incentive moves the equilibrium allo-
cation of credit away from the first best, and increases the average amount

of non-performing loans. Their paper, however, differs from ours in many

®Similar adverse efficiency results are obtained by Burkart and Panunzi (2001) with
regard to shareholder rights. Namely, they show that when legal shareholder protection
and ownership concentration are substitutes, legal reforms that reinforce shareholders
rights may exacerbate the conflict between large and small shareholders, and may induce

the former to take diversionary actions.



aspects. First, Manove et al. suppose that entrepreneurs cannot observe
the actual quality of their investment project, and consequently that the
act of screening is valuable for entrepreneurs too. Secondly, they assume
that banks cannot choose the screening intensity, but that screening does
reveal the present value of the project selected with certainty. Thirdly, they
assume entrepreneurs to be endowed with a positive amount of wealth that
can be pledged as collateral to banks.

Bianco et al. (2002) develop a banking model with strategic default
where the efficiency of courts in enforcing loan contracts affects the amount
of inside and outside collateral that may be recovered. Improvements in
court efficiency reduce the minimum collateral requirements by motivating
entrepreneurs to repay loans. This reduction, in turn, reduces credit ra-
tioning. However, it also permits riskier and less wealthy borrowers to enter
the credit market, which may lead to higher interest and default rates. Un-
like the present paper, the Bianco et al. model does not take into account
ex-ante information asymmetries, and hence, the adverse consequences of
the legal reform that they demonstrate are based on composition effects
that worsen the average quality of applicants.

The rest of the paper is organized as follows. Section 2 describes the
credit-game. Section 3 derives the equilibrium under perfect competition,
and considers the effects of legal reforms on credit allocation. Section 4 ex-
amines equilibrium under monopoly. Section 5 discusses possible extensions

of the model. Section 6 presents the conclusion.

2 The set-up

2.1 Agents

Consider a one-period credit market consisting of many risk-neutral en-

trepreneurs, each of whom can undertake an investment project, and risk-



neutral lenders (banks) raising funds at a zero interest rate. Each invest-
ment project requires one unit of money. Entrepreneurs have no financial
resources of their own, so that one unit of outside finance must be raised to
fund the project. Lenders have enough capital to finance the entrepreneurs
but they do not share with them the know-how to pursue the investment
projects by themselves.

Any investment project generates a random return with two possible
outcomes: Y > 1, in case of success, and 0 < y < Y, in case of failure. The
project returns are common knowledge.

Entrepreneurs are of two types: good entrepreneurs whose probability
of success is g, and bad entrepreneurs for whom the probability of success
is b < g. Projects run by good entrepreneurs have positive net present
value (NPV), while bad entrepreneurs’ projects have negative NPV. From a
societal point of view, therefore, only good entrepreneurs should be funded.

Summarising:

Assumption 1. NPV, =¢gY +(1—g)y>1; NPV, =bY + (1 -b)y < 1.

2.2 Screening Technology

The proportion of good entrepreneurs with respect to the entire entrepreneur
population is 6. Banks know the share of type-g entrepreneurs, but they are
unable to distinguish good entrepreneurs from bad ones, and self-selection
devices for entrepreneurs are not available. Banks are, however, endowed
with a costly screening technology: before granting a loan they may perform
a credit-worthiness test resulting in a noisy signal, S, of the applicants’
ability.

Let us assume that an unscreened project has a negative net present

value for banks and loans granted to unscreened projects are not profitable:

Assumption 2. NPV, =0NPV,+ (1-0) NPV, < 1.



Therefore, from assumption 2, in order for the credit market to exist,
banks must screen applicants. Screening costs increase with the resources
s € ]0, oo[ that the banks employ in evaluating a loan application. However,
besides resources spent on checking and evaluating financial statements as
well as on gathering extra information on the quality of the applicants’
projects, screening costs also depend on the quality and transparency of the
accounting standards set by the law.

As mentioned earlier, the efficiency of accounting standards is a highly
composite concept which comprises various aspects, such as the commercial
law in force, the breadth of general information included in the firms’ annual
reports, the number and type of book-keeping entries, and the kind of sanc-
tions provided for fraudulent book-keeping by the law. When the quality
and transparency of accounting rules are defective, applicants’ disclosures
are not easily interpretable, and the proper screening of borrowers is a dif-
ficult task for banks. In theses cases, evaluating the entrepreneurs’ ability
becomes highly costly and its outcome quite uncertain®.

Formally, let us assume that screening costs are an increasing and linear
function of s and that they are a decreasing function of a parameter ¢ € [0, 1]

which denotes the quality of the accounting standards:

Cs:ﬂ(c_es)s (1)

with 8> 0 and ¢ > 1.

The signal obtained by banks from performing a credit-worthiness test
can take only two values, i.e., S = {G, B}. Once the signal is received, banks
must decide whether or not to grant the loan; hence the set of feasible actions
for a bank is A = {4, D}, where A denotes that the application is accepted

and loan is granted and D that it is denied.

%Tn the following, however, to simplify the analysis, we assume that just screening costs,

and not the screening outcome, are affected by the law.



The greater the resources spent by banks on screening, the more accurate
the signal becomes, that is, the greater is the probability that a loan will
be granted to a good entrepreneur, and the lower the probability that bad
projects will be funded. However, the screening effort is not observable by
applicants and not verifiable by a court, and hence cannot be part of an
enforceable contract.

Let us denote by Pr(G|g, s) the probability that a bank will correctly rec-
ognize a good entrepreneur as such when the resources employed in screen-
ing loan applications are s, and by Pr(G|b, s) the probability that it will
erroneously evaluate a bad entrepreneur as a good one. The probability of
correctly recognizing a good or a bad entrepreneur increases with s. More

specifically, selecting an entrepreneur randomly from the population:

Pr(Glg, s)=1—(1—a)e 7* (2)

Pr(G|b, s) = ae 7 (3)

where v > 0 is a parameter measuring the information content of s, whereas
a € [0,1] denotes the bank’s ability to recognize a good entrepreneur (i.e.,
a higher value of « denotes a higher propensity to make type-II errors and
a lower propensity to make type-I errors).

When s tends to zero, the probability of recognizing a good entrepreneur
coincides with the probability of not recognizing a bad entrepreneur, that is

the signal received by banks is totally uninformative:
lin% Pr(Glg, s) = lir% Pr(G|b, s) =«

By contrast, when banks employ an infinite amount of resources in their
screening, the probability of committing type-I or type-II errors vanishes,

i.e., the signal received by banks is fully informative:
lim Pr(Glg,s) =1and lim Pr(Glb,s) =0
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From (2) and (3), together with the assumption that Pr(g) = 6, one
obtains:

Pr(iG)=0—(0—a)e™ ™

Therefore, if & > 6, the probability of receiving the signal G is always higher
than the proportion of type-g entrepreneurs, i.e., Pr(G) > 6, Vs. In this
case, banks may be said to be incurably optimistic about the entrepreneurial
ability of their applicants. If a < 0, Pr(G) < 6, whatever the screening

effort, banks are incurably pessimistic.

Remark 1 Depending on whether the banks are pessimistic or optimistic,
a greater screening effort increases or decreases the probability of receiving

the signal G, i.e., aPa;LEG) z20i4ff0 =2 a.

2.3 Bankruptcy Proceedings

The realization of project returns is observable and costly verifiable. The
optimal contract is, therefore, the so-called standard debt contract, which
specifies a fixed non-contingent repayment (principal plus interest). When
the borrower fails to honour the contract, costly monitoring and bankruptcy
procedures ensue, resulting in the seizure of all the borrower’s earnings from
the project by the lender”.

However, because of inefficiency in law enforcement, when the borrower
defaults, banks may not be able to extract all the borrower’s earnings - ascer-
tained by means of monitoring - to which they are contractually entitled. In
fact, the amount of credit recovered by banks depends on the effectiveness of
the legal and judicial system in protecting their claims. Where bankruptcy
procedures do not enforce creditors’ rights adequately, or when courts are
inefficient, the debt recovery process may be costly, time-consuming, and

highly uncertain in its outcome.

"The standard references are Townsend (1979), Gale and Hellwig (1985) and
Williamson (1987).



From a formal point of view, we assume that for any unit of money
ascertained by the auditor, the amount the creditor effectively seizes from
the borrower is just ¢, € [0,1]. The remaining (1 — ¢,,) consists of judicial

costs or resources wasted in bankruptcy procedures®.

2.4 The credit game and the credit market equilibrium

To sum up the discussion so far, banks and entrepreneurs play the following
game:

Time 0: Nature chooses the entrepreneurs’ ability and reveals it to them.

Time 1: Banks announce loan interest rates, that can depend on screen-
ing outcomes. Each bank acts in the belief that other banks’ interest rates
and screening effort are constant.

Time 2: Individuals apply for loans. Each of them can apply to only
one bank in the period. If the application is rejected, their investment
opportunity vanishes.

Time 3: Banks screen loan applications and decide whether or not to
satisfy the demand for credit. The banks’ screening effort is not observable
by borrowers and, therefore, is not contractible.

Time 4: Investment projects generate their returns. In case of failure,
banks apply to courts for recovering their credit.

Credit market equilibrium is characterized by: (i) an amount of re-
sources, s*, devoted to the screening of loan applications; (ii) a lending

rule A" = {\|S = G;\|S = B}, for A\ = A, D; (iii) a gross interest rate R’ .

8 Another possible interpretation is that the remaining (1 = 4y) units of money are
kept by the borrower, who can therefore take advantage of the structural inefficiency of
the legal system. From a formal point of view, this interpretation only entails that, for

incentive reasons, the loan interest rate cannot exceeds (1 — €)Y
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3 Equilibrium in a competitive credit market

Under perfect competition, the equilibrium credit policy maximizes the ex-
pected payoff of entrepreneurs subject to the constraint that banks earn zero
profits.

As already pointed out, banks need to screen loan applicants and this
gives rise to two possible results: the credit-worthiness test is passed or it
is failed. Therefore, in principle, two different contracts should be drafted,
one for type-G entrepreneurs and the other for type-B entrepreneurs. This

eventuality, however, can be excluded by the following proposition.

Proposition 1 If banks devote a positive amount of resources to the screen-
ing of loan applicants in equilibrium, the optimal lending rule is A* =
{A|S = G, D|S = B}. Otherwise, the optimal lending rule is A** =
{D|S =G, D|S =B} and the credit market collapses.

Proof. The proof follows directly from Assumption 2 and from the fact
that the screening technology is informative. Applying Bayes’ rule to (2)
and (3), it is straightforward to verify that Pr(g|B, s* > 0) < 6, and Pr(b|G,
s* > 0) < (1 —0), where s* denotes the optimal screening effort (to be
derived below). W

Hence the optimal lending rule states that banks should refuse loans to
entrepreneurs who have not passed the credit-worthiness test. Moreover,
since screening effort is not contractible, the optimal debt contract must be
drafted in such a way as to maximize the expected type-g borrowers’ payoff.
The optimal contract results from the following maximization program:

max E () =9(Y — R)

)

s. t. E(7%) =Pr(G)[pR+ (1= p) bmy — 1] = B(c—Ls)s=0  (PC)

11



R<Y (FC)

The participation constraint (PC) requires that the interest rate charged by
banks allows them to cover all the screening costs, including those incurred
for unapproved applications. The feasibility constraint (FC) requires that
the contract yields a non-negative return to the borrower. @ denotes the
probability of success of applicants who have passed the credit-worthiness

test:
o =0+ (g9 —0)Pr(g|G)

Remark 2 p increases with s. If o < 260, @ is a concave function of s.

9[1—(1—04)6’"’8]
Pr(G)
M > (. Differentiating again with respect to s it is straightforward

Pr(G)
. .92 Pr(g|@)
to verify that sign=—43 55—

oPr(g|G) _
N and then 9 =

Proof. From Bayes’s rule, Pr(g|G) =
= sign [(a — 0) e 7® — 0], which certainly (i.e.,
Vs > 0) assumes negative values if « < 20. W

From the PC, the equilibrium gross interest rate is

o Ble=4t)s+Pr(G) (1-p)
=m0 o @

Because of perfect competition, the optimal screening intensity is given
by the value of s that minimizes the equilibrium interest rate R, subject
to the feasibility condition R~ < Y. Differentiating (4) with respect to s, it

can be immediately verified that the optimal screening intensity is implicitly

determined by the following expression®:
dp dPr(G)]  Op 9
B(c—¥s) |pPr(GQ) 554 Pr(G) — sp BP = 3 Pr(G)* (1 —tny)

(5)
Given Assumption 2, when s tends to 0, R > Y. If 83_18%\5:0 < 0, then s*

assumes positive values.

9The second order condition is satisfied by construction.
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Proposition 2 Any improvement in the legal system efficiency, either in
accounting standards or in bankruptcy procedures, leads to a reduction in

the equilibrium interest rate R*.

Proof. Differentiating (4) with respect to ¢5 and ¢,, we have:
OR Bs* OR 1= py

Ol |g—gr - o Pr(Q)’ Ol o=+ N ©

|

Under perfect competition, improving the efficiency of the legal system
unambiguously reduces the interest rate. The reason is simple. The marginal
effect of an improvement in accounting standards and courts efficiency on the
optimal screening effort does not affect the equilibrium interest. However,
more transparent accounting rules and stricter enforcement of contracts by
courts tend to increase banks’ profits and lead banks to reduce interest rates.

The effect on screening intensity, and on the efficiency of credit alloca-
tion, is however ambiguous. In particular, it depends on the type of legal
reform accomplished. Accounting standard reforms reduce marginal screen-
ing costs and increase the optimal screening effort. By contrast, enforcement
reforms reduce marginal screening benefits and make accurate screening of
the applicants less urgent. The benefit accruing to banks from screening is
inversely proportional to the amount of borrower’s earnings they can seize
through bankruptcy procedings. An increase in £, reduces judicial costs and
raises the amount of loan recovered in case of borrower’s default, so that ac-
curate screening of the applicants’ entrepreneurial ability becomes relatively

less important. These observations motivate the following proposition.

Proposition 3 The optimal screening effort increases with £s and decreases

with £y, .

Proof. From the envelope theorem sign‘giez = —sign 6882—6}2‘328*, for j =
s,m. By means of equation (5) it is straightforward to verify that % >0,

Js*
and Dl <0. N

13



The accuracy with which banks screen loan applications affects both the
amount of credit granted and the average amount of non-performing loans.

More precisely, it is easy to demonstrate the following proposition:

Proposition 4 In equilibrium, if banks are pessimistic (resp., optimistic)
about the entrepreneurial ability of their applicants, a greater screening ef-
fort implies a higher (resp.,lower) expected rate of credit approvals. The
larger the amount of information collected by banks, the smaller the average

proportion of defaults on granted loans.

Proof. The first part of Proposition 4 follows directly from Remark 1. As
regards the share of expected defaults, it is given by d¢ = (1 — p). From
Remark 2, therefore, % <0. 1

Table 1 summarises the results of comparative statics. In competitive
credit markets, improvements in law enforcement lead to a reduction in
the interest rate, but an increase in the average amount of non-performing
loans'®. Moreover, in the cases where the banks are pessimistic (resp., opti-
mistic), the average number of loan applications’ approvals is reduced (resp.,
increased) and credit rationing increased (resp., diminished). Accounting
standard reforms, instead, give rise to a reduction in both interest and ex-
pected default rates; where the banks are pessimistic (resp., optimistic), the
lending volume is increased (resp., reduced) and credit rationing diminished

(resp., increased).

""These results appear to fit with the evidence by Bianco et al. (2002) quoted in the

Introduction, especially concerning the effect of judicial efficiency on the default rate.
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Table 1. The effects of legal reforms on competitive credit markets

Accounting standard reforms  Enforcement reforms

a>0 a<b a>0 a<f
Interest rate — — — —
Lending volume + — — +
Credit rationing — + + _
Average default — — + 4

4 Policy and welfare analysis

This section is devoted to three policy/welfare issues: (i) the allocative ef-
ficiency of the competitive solution; (ii) the potential for government inter-
vention and efficient legal reforms; (iii) the comparison between the private
incentive to screen applicants and the welfare maximising screening inten-

sity.

4.1 The allocative efficiency

The first issue to examine is the allocative efficiency of the competitive so-
lution. From Assumption 1, we know that to implement the social optimal
credit allocation, all type-g entrepreneurs - but only they - should be fi-
nanced. At the first-best, therefore, the volume of loans granted is equal to
ON, where N is the number of applicants, and the expected default rate is
equal to (1 — g).

Now, compare the first-best solution with the competitive equilibrium.
At the competitive equilibrium the average amount of lending granted is
Pr(G) N. When banks are optimistic about applicants’ quality (o > 6), it
always exceeds the first-best level. By contrast, when banks are pessimistic
(o < 0), the equilibrium lending volume is below the first best. Moreover,
in both cases, since banks make mistakes in evaluating the merit of credit of

their applicants, some type-g entrepreneurs have their application rejected,

15



whereas some type-b entrepreneurs see their application approved. This
affects the average rate of non-performing loans which is equal to (1 — p).
An indicator of the allocative efficiency of the banking system is, there-

fore, given by ¢ = ((i:‘;’)) . The higher the value of s*, the fewer the errors

committed by the banks, and the closer p gets to g, and ¢ to 1. From this,

it follows immediately that:

Proposition 5 The legal system that ensures the smallest amount of ex-
pected non-performing loans is that characterized by the minimal feasible
level of contract enforcement by courts, R* (E_m) =Y, and maximal quality

of accounting standards, €5 = 1.

Proof. It follows directly from Propositions 3 and 4. H

The economic intuition behind Proposition 5 is simple. In markets with
significant forms of information asymmetries, the protection afforded by
non-market institutions (like the legal system) may in some cases substitute
for self-protection mechanisms devised by private individuals and may give
rise to perverse effects. In our case, when the credit market is perfectly
competitive, legal systems that strictly enforce contracts push the banks
to rely on the ex-post seizure of borrowers’ earnings and to reduce their
screening effort. This reduces the efficiency of the credit market, in the sense
that it worsens the allocation of credit and increases the average number of

non-performing loans.

4.2 Accounting and enforcement standards reforms

The allocative inefficiency of the competitive solution, however, is not enough
to ask for government intervention. To ascertain whether or not a legal re-
form is welfare enhancing, changes in screening and monitoring costs must
also be taken into account (de Meza and Webb, 1988). An improvement

in the enforcement of contracts by courts, for instance, diminishes both
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screening and monitoring costs. Thus, the saving in screening and monitor-
ing costs may justify, from the societal point of view, the cruder selection
and the larger number of non-performing loans determined by the same en-
forcement reform. In these cases, the optimal social level of enforcement is
above the minimal feasible level and may also coincide with the maximal
level. On the other hand, in principle one cannot exclude that the cost of
the deeper screening following an improvement in the accounting standards
compensates the reduction in default and monitoring costs, thereby causing
a deterioration in social welfare.

Assume that the policy maker has a utilitarian welfare function (de Meza
and Webb, 1999). The socially optimal degree of law enforcement and ac-

counting transparency can be evaluated by solving:

max SW = (1-0)Pr(Gb)NDPY +(1—-b)y—(1—0)(1—4l)y—1]+

OPr(Glg)Ngy+(1—g)y—(1—g) (1 —lm)y—1] = NB(c

Using the Bayes rule and the fact that, from the PC constraint, (1 — ) £,,m—
1=pR"— ﬂ}%ﬁ, the social welfare function may be rewritten as SW =
Pr(G) Np(y — R*). Moreover, when banks lending in the market are nu-
merous, it is reasonable to assume that on average their capacity to evaluate
applicants’ entrepreneurial talent is unbiased. In other words, we can rea-
sonably suppose that on average banks are neither incurably optimistic nor

pessimistic (i.e., @ = @). In this case, the government maximisation program

may be written as:

max SW =60Np (y — R") (7)

msts

Any legal reform, therefore, affects the social welfare through two chan-
nels. First, there is the selection effect, which operates through . From

Propositions 3 and 4, this effect is positive in the case of a accounting stan-
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dards reform whereas it is negative in the case of a law enforcement reform.
Second, there is the interest rate effect that, from Proposition 2, always af-
fects SW positively. Accordingly, the socially optimal degree of accounting
standards is always the maximal feasible. By contrast, it is possible that
the socially optimal degree of contract enforcement is an interior value, i.e.,
Uy < 43, < 1. In other words, it is possible that an increase in the efficiency

of bankruptcy proceedings reduces the social welfare. More specifically:

Proposition 6 Any improvement in accounting standards is welfare en-
hancing. If the marginal social benefit of screening out lower ability borrow-
ers, (Y — R*), exceeds the sum of screening and monitoring costs, er

(1 — ly), then stricter contract enforcement may be welfare reducing.

Proof. The sign of the derivative of social welfare with respect to s is:

aSwW Op 0s* o OR
o, N [as* o, Y — ) —eap _}

From equations (4) and (5), and in the light of Remark 3 and the fact that

82

0
53 = —V5e, We have:

*

OSW _ Op (@ - 8*383‘%) (Y — RY)
s Y[B(c—1Ls)s*+0(1—Llny)

+ s

Given Remark 2, the expression p — s%§ is increasing with s, and in s =0
is positive. Therefore, %S‘TI;V >0,V €10, 1].

The derivative of social welfare with respect to £ is:

aSwW Op 0s* « OR
ot N [as* 2, ¥ —F) "awms_s*}

From equations (4) and (5), and in the light of the fact that 3—82*% = —78%@

and p = —%a%s%,wehave:
dSW 1 9 o — &)
e e A (e |
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Therefore, a necessary condition for having %‘3% < 0 is that (Y — R*) >
Blela)s” L (1~ (,,y). W

The intution behind the adverse effect of better contract enforcement
by courts is the following. Under competition, free-entry entails that in
equilibrium the bank profits are zero no matter what the borrower pool
quality may be. Once confronted with an improvement in courts’ efficiency,
banks reduce the screening effort and, urged by competition, pass the in-
crease in profitability to their borrowers. This dimininishing of the interest
rate increases the expected utility of applicants and social welfare. How-
ever, a worse selection of applicants by banks also increases the probability
of funding low-quality entrepreneurs and reduces the probability of funding
high-quality entrepreneurs. In both cases, this causes a waste of resources
from the societal point of view and reduces social welfare.

As the necessary condition stated in Propositition 6 indicates, the ad-
verse welfare effect of enforcement reforms is more likely in economies where
the quality of good and bad entrepreneurs is very dissimilar and where the
variance of project returns is large. Such extreme distributions of returns
are more typical of less developed regions, where many unworthy borrowers
may coexist side by side with some able entrepreneur.

Numerical simulations of the relation between social welfare and courts
efficiency are reported in Figure 1''. As one can see, when Y is sufficiently
high, SW has a maximum at ¢;, < 1. The optimal level of enforcement
standards is reduced as the quality of accounting standards decreases. By
contrast, when Y is lower, the marginal social benefit of screening out good
entrepreneurs is small and consequently the adverse selection effect of a
bankruptcy proceedings reform is also small. Considering that the imple-

mentation of more efficient judicial systems is actually quite a costly under-

"'Numerical simulations were carried out by using Gauss package for Windows NT /95

version 3.2.37.
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taking, the cases where stricter enforcement standards reduce social welfare

may be more frequent than our model predicts.

[Insert Figure 1 here]

4.3 Private incentive to screen

Even when the socially optimal accounting and enforcement standards pre-
vail, the equilibrium screening intensity chosen by banks under perfect com-
petition may in principle be inefficiently high or low.

The socially optimal screening effort, 5, may be derived from the maximi-
sation of the utilitarian social welfare function defined in (7), not constrained
by the competitive behaviour of banks. Focusing on the case in which o = 0,

the socially optimal screening effort is:
s =argmax SW
S
and is implicitly determined by:

oR _ G- R) ®)
0s ©

Therefore, by inspection of (8) and (5), we can establish the following

proposition:

Proposition 7 Under perfect competition, banks systematically underinvest

resources in screening their applicants.

Proof. Whatever the value of 5 is, the right hand side of (8) is positive.
Therefore, since R is a convex function of s and gets its minimum at s*, it
follows that 5> s*.

The intuition here is that, since entrepreneurs do not have any wealth
to invest in the project, banks cannot select applicants by means of the

interest rate. Because of competition, therefore, banks set the interest rate
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at the minimum level satisfying the participation constraint, and determine
the screening effort accordingly. In other words, competition prevents banks
from internalizing the positive selection effect of screening and, consequently,

makes the private incentive to screen out bad applicants inefficiently low.

5 Technological choices, collateral, and long-term

credit relationship

The model that has been presented overlooks aspects that may be important
in practice. For this reason the predictive ability of comparative statics
drawn from the model must be assessed with caution. Nevertheless, we
are fairly confident that the core of the argument advanced by the model
resists many possible extensions. This section focuses on three aspects: (i)
moral hazard during the life of the investment project; (ii) collateral and
the existence of different borrower risk classes; (iii) multi-period bank-firm
relationship.

So far it has been assumed that the probability of success of borrowers
is exogenously given. In fact, entrepreneurs, facing costly action, can af-
fect the probability of the project succeeding. Suppose, for instance, that
entrepreneurs can choose among different technologies with different prob-
abilities of success. Suppose that the technological choice is not verifiable
by banks, and hence that loan contracts cannot be made contingent on it.
Of course, a less risky technology is valuable for entrepreneurs only if the
costs of its adoption are less than its benefits. Therefore, as the loan interest
rate falls, entrepreneurs will employ less risky technologies. This tends to
reinforce the negative relationship between the equilibrium interest rate and
the efficiency of the legal system. Indeed, given Proposition 2, legal reforms
that introduce better-performing judicial institutions or more transparent

accounting standards induce banks to lower the interest rate. But this, in
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turn, makes it worth investing in less risky technologies, giving rise to a
further reduction in the interest rate.

However, adding technological choice may have ambiguous effect on the
optimal level of screening. When good entrepreneurs adopt safer technolo-
gies, the marginal benefits deriving from a reduction in the probability of
committing type-II errors (that is, granting credit to bad entrepreneurs) in-
crease, whereas the marginal benefits deriving from a reduction in defaults
decrease. If the former effect dominates, and if marginal screening costs are
low, banks adopt a more severe screening practice. By contrast, if the latter
effect dominates, banks reduce the screening effort. In the first case, the ex-
istence of interim moral hazard phenomena reduces the substitution effects
deriving from an increase in ¢,,, and increases complementarity effects of an
increase in f;. In the second case, instead, substitution effects tend to be
reinforced, and stricter protection of creditors worsens applicants’ selection
and increases expected defaults even more.

A second aspect not considered by the model is the presence of inside or
outside collateral. Indeed, in order to eliminate self-selection devices, that
could be a substitute for screening, it has been assumed that entrepreneurs
do not have any wealth to invest in the project or to offer as collateral
to the banks. However, even though collateral and screening are alternative
methods for reducing credit risks, banks usually employ both mechanisms'?.

Whether the use of collateral tends to increase or decrease in a well

functioning legal system is in principle ambiguous, and depends on the par-

12In Manove et al. (2001) the presence of collateral does not completely offset the
screening activity of the banks, even though these remain methods used as alternatives.
This is such because they assume that the banks, but not the entrepreneurs, are able
to ascertain with certainty the quality of the project undertaken. The entrepreneurs are
aware of this: those that have a low probability of selecting a successful project find it
advantageous to submit to the banks’ screening; those that have a high probability of

undertaking a profitable project prefer to provide collateral and save the cost of screening.
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ticular economic function collateral has in the loan contract. In competitive
credit markets, when collateral serves to recompose divergent opinions be-
tween borrowers and lenders about a project’s return, the legal reforms that
reduce the costs of using or seizing collateral increase the optimal amount
of collateral required by banks and decrease the loan interest rate!'®. Vice
versa, when collateral is used as a sorting device, legal reforms that lessen
the transaction costs of collateral have the effect of reducing the interest
rate and the amount of collateral required to separate high-risk borrowers
from low-risk borrowers'*. The same happens when collateral is employed
as an incentive device to induce borrowers to repay loans: improvements in
courts efficiency and bankruptcy proceedings mitigate moral hazard prob-
lems and tend to lower the collateral required by banks and the interest
rate!®. In this case, as shown by de Meza (2001) and Bianco et al. (2001),
if creditworthy borrowers differ in their riskiness or wealth, legal reforms
may give rise to composition effects, exacerbating the adverse selection ef-
fects (or counter-balancing the favourable selection effect due to accounting
standard reforms). The reduction in the interest rate charged and the col-
lateral required reduces rationing among borrowers belonging to higher risk
or less wealthy classes. As a consequence, the average quality of borrowers
worsens and with it the average loan interest rate and the average volume
of non-performing loans rise.

Apart from all these effects, enforcement reforms, by strengthening the
right to repossess collateral, reduce the banks’ incentive to select their bor-
rowers properly. Moreover, in the presence of collateral, accounting standard
reforms may also have adverse effects on the screening function of banks.
Indeed, transparent accounting rules reduce the cost of screening, but also

allow collateral to be evaluated more precisely (Triantis, 1992). This may

'3See Chan and Kanatas (1985), Proposition 2.
'4See Besanko and Thakor (1987), Proposition 2.
'5See Bester (1994), Proposition 3, and Bianco et al. (2001).
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lower the cost of subscribing secured debt with respect to screened loan
contracts and, consequently, reduce the number of screened loans.

Finally, the setting of the model presented in this paper is static. In
this context, banks’ monitoring activity is limited to verifying investment
revenues. In practice, bank-firm relationship continues in time and the mon-
itoring of borrowers can provide banks with signals that help to assess their
quality. In these cases, accounting standard reforms facilitate the monitoring
and drive banks to employ more resources in information production. Vice
versa, just as in the static case, improvements in the efficiency of bankruptcy
proceedings induce banks to substitute the control of borrowers for the ex
post seizure of borrowers’ earnings, reducing incentives to restructure debts
and increasing the number of inefficient liquidations of firms (Gertner and

Scharfstein, 1991; Bolton and Scharfstein, 1996).

6 Conclusions

This article analyses the effects of legal system efficiency on the functioning
of the credit market by presenting a simple banking model with information
asymmetries about borrowers’ entrepreneurial talent. We distinguish be-
tween two types of legal reforms: (a) accounting standards reforms and (b)
enforcement reforms. The model shows that those reforms that increase the
amount and improve the reliability of public information about borrowers
(i.e., accounting standards reforms), always improve the credit allocation
and the social welfare. Reforms that increase the enforcement of contracts,
improve bankruptcy proceedings, and make courts function more efficiently
(i.e., enforcement standards reforms), however, may create adverse efficiency
and welfare effects. In particular, under perfect competition, the easier it is
for banks to recover their debt through bankruptcy, the less important it is
for them to properly select borrowers. So, if the marginal social benefit of

screening out lower ability borrowers is sufficiently higher than screening and
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monitoring costs, then stricter law enforcement may be counter productive,

worsening banks’ credit allocation and reducing social welfare.
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