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REGULATION AND SUPERVISION OF MICROFINANCE INSTITUTIONS: AN
EXAMPLE OF COOPERATIVE CREDIT SOCIETY

Abstract: We study the optimal regulation of a cooperativeddrsociety which has private
information on the intrinsic quality of its loan gilio (adverse selection) and where the
cooperative’s choice of effort to improve this dtyakannot be observed by the regulator
(moral hazard). We characterize the optimal cotgraffered by the regulator to the credit
cooperatives. We have been able to show that ttmalpcontracts depend on 3 main factors
namely: on the accuracy of the supervisor’s sigtia, likelihood of facing a high quality
credit cooperative, and the cost of supervision

Keywords: Microfinance, Informational asymmetry, optimalcémtive contract, regulation,
supervision

JEL Classification: G10, G21, G28

1. INTRODUCTION

Microfinance is the provision of a broad range iafihcial services such as deposits,
loans, payment services, money transfers, andansarto poor and low-income households
and, their microenterprises. Microfinance instiias now reach well over 100 million clients
and achieve impressive repayment rates on loanl,(@émirgtc-kunt, and Morduch
(2009a)).

Microfinance services are provided by three tydesoarces: formal institutions, such as rural
banks and cooperatives; semiformal institutionghsas nongovernment organizations; and
informal sources such as money lenders and shopkeepMicrofinance institutions are

defined as institutions whose major business is ghwrision of microfinance services.

(Institutional microfinance is defined to includeicnofinance services provided by both
formal and semiformal institutions).

The interest in microfinance has burgeoned duimgglast three decades: multilateral
lending agencies, bilateral donor agencies, devdoand developed country governments,
and nongovernment organizations all support theeldgment of microfinance. A variety of
private banking institutions has also joined thioup in recent years. As a result,
microfinance services have grown rapidly duringldst decade, although from an initial low
level, and have come to the forefront of developmeiscussions concerning poverty
reduction.

The rapid growth of microfinance has brought insneg@ calls for regulation, but
complying with prudential regulations and the assted supervision can be especially costly
for microfinance institutions (Cull, Demirgug-kurand Morduch (2009b)). Christen, Lyman,
and Rosenberg (2003) speculate that compliance pvitkdential regulations could cost a
microfinance institution five percent of assetsthe first year and 1 percent or more
thereafter.

In discussing tradeoffs in regulation of microficanChristen, Lyman, and Rosenberg
(2003) draw an important distinction between pru@dénand non-prudential regulation.
According to their definition, regulation is prudeth when “it is aimed specifically at
protecting the financial system as a whole as alprotecting the safety of small deposits in



individual institutions”. The assets of microfin@institutions remain substantially less than
those of formal providers of financial services,stnotably banks, and thus they do not yet
pose a risk to the stability of the overall finaalcsystem in most countries. However, an
increasing share of microfinance institutions tdkegosits from the public, and many of the
depositors are relatively poor. Protecting the tyabé those deposits provides a rationale for
improved regulation and supervision of microfinamtsitutions.

We investigate the role of prudential regulation tre profitability and self-
sustainability of credit cooperatives. Credit cogpiges as formal financial institutions
originated in nineteenth century Germany. Theseaasons operate democratically; each
member has one vote. Leadership is voluntary anmhidn although professionals may be
hired for day-to-day operations. Members contrilegaity in the form of an initiation fee and
regular capital contributions. The amount a menaa@r borrow is based on his or her capital
contributions. Profits are distributed to membersthe form of dividends based on their
equity contribution or retained to increase theaorgation’s capital. This ensures that benefits
go to members rather than to external intermediamal their shareholders.

Cuevas and Fischer (2006) observe that “lack ofM@dge of cooperative financial
institutions governance, regulation and supervisitas been a recurrent obstacle in
development finance, resulting in widespread negiéthe cooperative financial institutions
sector in spite of its pervasiveness and potential’addition, there are topics related to
organization, governance, legislation, regulatiod aupervision of cooperative financial
institutions over which there is no agreement begronvhich one is needed if we are to
facilitate the growth of these institutions andlimatheir potential for serving the poor. The
issues refer to fundamental questions such as: areahe main strengths and weaknesses of
cooperative financial institutions, what is theeroff the legal framework in doing this, should
the legal framework be a specialized one coveringotmly all cooperative financial
institutions or should the system be tiered, shaoloperative financial institutions fall under
banking authority supervision - most agree that yeshould - but then how: direct, delegated
or auxiliary supervision, see Cuevas and Fisched§p What are differences between these
schemas, and the effects they have on performdramperative financial institutions?

Delegated monitoring is probably the hottest pointhe debate and disagreements on
regulation and supervision of cooperative finandratitutions (CFIs). The argument that
regulation and supervision in microfinance are leggortant because of its small economic
role misjudges the exceptional sensibility of teegment and its possible contribution to
financial systems development. Banks and othen&iah intermediaries are major players in
modern economies by exerting a strong influenceriski sharing, capital allocation and
economic growth. This important role in the econostsesses the need to safeguard the
stability and soundness of the financial systenteRefinancial crises in many countries have
triggered renewed interest in the structure andlgohof banking regulation. The existence,
type and scope of banking and prudential supenvibieve become topical issues and main
subjects of intense academic and policy debates.

The regulation and supervision of Microfinace lngtons (MFIs) should be subsumed
in the overriding goal of developing a market-base@dncial system (Staschen (1999)).
Target group demand is not limited to borrowinglgo includes other financial services such
as savings, insurance, transfer facilities, etoir§g facilities are a particulary important
guestion when considering a prudential regulatibiMBls. The prospective target group is
many times larger in deposit business than in lepstaschen (1999)). Where the poor have
no access to savings facilities MFIs should al&e 13 deposit business. Another reason for
regulating this sector is that MFIs’available fundannot keep pace with their lending
business. To reach as many prospective borrowegpssmsble MFIs also need to have access



to external finance in addition to their own resms and finance from donors. The question
of whether banking regulation is in fact appromiat

There are three typical regulatory approaches fardfinance institutions sector (see e.g.
Staschen (1999), and Berenbach and Churchill (1987)a similar classification): the
regulation of MFIs by existing banking legislatiaegulation by a special MFI law and self-
regulation. Statutory regulation and self-regulattbffer as to who lays down the rules and
how they are stipulated. In government regulatibis tis the task of the legislator or
subordinate administrative agencies. The distinctio statutory regulation between
regulation by banking law and by a special MFI lamot a methodological necessity, but it
is very helpful to give existing regulatory apprbas a structure. In self-regulation the
institution to be regulated set their standardsngedves, not each on its own (this would be
internal self-regulation), but as a group (e.gotigh an association), and these are equally
binding for all. Self-regulation and statutory région are the two extremes demarcating a
continuum of regulatory methods. Pure self-regatati(i.e. without any government
influence), is rare. More frequent is indirect ughce through government bodies (e.g. via
state licensing of regulatory institutions. Thigpeagach is also termed: indirect supervision or
delegated monitoring.

Indirect supervision is a regulatory regime thaturique to cooperative financial
institutions (CFIs). In this regime an agent (trededated or auxiliary supervisor) performs
certain tasks associated the supervisory functiohehalf of the state authority (the principal
supervisor). The agent may be (and usually is)dy lspecially setup by the network of CFl,
but could potentially be any other independentypkike an auditing firm or a rating agency.
The ultimate responsibility of the functioning dfet regime rests squarely with the principal
supervisor, and no indirect supervision regime &hdue expected to work without a
commitment of the later to make it work. This isvgmment regulation with delegation of
supervisory tasks to a private institution CGAPQR)Y Historically this regime grows from
the experiences in Germany (and then Europe)jrgjart the second half of the XIX century,
throughout modern times, where it is still the doamt supervision regime.

There is no theoretical or empirical work from whiwe can draw clear guidelines.
The little theoretical work that touches tangehtian the subject provides only arguments
why these kinds of arrangements might work. Ondbmpirical side, although there is vast
experience out there of the successes and faibfreystems that work with and without
delegated/ auxiliary monitoring, this informatioashnot been processed in an orderly fashion
allowing drawing inference. We are reduced to the that there are systems of CFls that
employ the approach and work well. The same casalikof systems operating under direct
supervision. Auxiliary/delegated monitoring is alsmployed in other networks such as those
of savings and loans banks (German, Scandinaviantges, and Spain for many years
before switching to a direct supervision schemagutiance (Quebec) and health insurance
(France, Belgium).

Microfinance institutions (MFIs) can be classifigadto three rough categories
depending on the structure of the liabilities sadeheir balance sheets. This classification is
given by Van Greuning, Gallardo and Randhawa (19B®¥t category comprises all MFlIs
which depend on other people’s money to financé tleading business. These MFIs are
described as credit-only institutions as well. Theglude financial NGOs. In the second
category member’s deposits is used to grant logasigvely to members. Classic examples
of this are saving and credit cooperative and/editrunions. The latter category comprises
all MFIs that use the public’s money to financeithending business. These do not include
financial institutions that employ forced savingsmponents to secure their lending
transactions, however, as long as their clientsatéorrowers.



Another type are formal banks with a microfinancendew. The regulations of
banking legislation automatically apply to theircnaifinance portfolio, but these are usually
poorly adapted to the requirements in this area ploblem has not yet been solved. Each
institutional type stands out for an idiosyncratigk of its own, which has a bearing on the
best regulatory framework to choose.

Cooperative financial institutions, albeit highlgrgasive in most countries, are among the
poorly understood entities that comprise the exgstinstitutional base for financial
intermediation. CFls include diverse member-owriedricial intermediaries’ referred to as
credit unions, savings and credit cooperativespeaive banks, and other terms that differ
across regions of worldzor example, Savings and Cooperatives in East #fri€Caisses
populaires or Caisses d’épargne et de crédit” irstvéad Central Africa; “Cooperativas de
ahorro y crédito” or “Cajas de ahorro y crédito”Liatin A merica; credit unions in the UK,
USA and parts of Canada (see, Cuevas and Fisch@es )2

Their institutional structure and governance, leagad regulatory status, and scale and
services portfolio also vary widely across regiarsed especially between industrialized
countries and developing economies. A most basitcnoon denominator is that they collect
deposits and do business often solely with mem{ses Cuevas and Fischer (2006)). CFls
serve many poor people, even though middle-incorients are also among their
membership, a feature that in fact allows CFIsdach poor segments of the population
without necessarily compromising their sustainbili

In deposit business there is an asymmetric digtabuof information available to the
depositors on the one hand and the financial uigiits on the other. The focus of this is on
the debate associated with indirect supervision, idelegated and auxiliary supervision
mechanisms. We examine the role of prudential sigien and information disclosure as a
regulatory instrument, and analysis its effectgperformance of CFls concerning incentives
and effort. Here, information disclosure referstb@ optimal monitoring scheme by the
supervising agency taking into account all costs lzanefits of such a scheme.

The paper is organized as follows. Section 2 reviéwefly both the empirical and
theoretical literature on regulation and supervisim Section 3, we set out the structure of
our model. We also discuss the first-best contiraethich overall quality and effort can be
observed and verified by the regulator. Supervisiod disclosure play no role in this setting.
In Section 4, we derive the properties of the optimcentive contract with informational
asymmetry. Some conclusions are drawn in Section 5.

2. PREVIOUSLITERATURE

Previous research on microfinance regulation andigntial supervision focuses on
the relationship between financial performance aadulation, treating outreach as a
secondary concern (see Cull, Demirglc-kunt, anddMan (2009b)). Ndambu (2011) and
many others have analyzed the impact of regulatiorfinancial intermediaries (including
MFIs) worldwide, deriving potential implications aificrofinance supervision in a consistent
manner and moving one step beyond countries’ amaicdeidence. Hartarska (2005) finds
that regulated microfinance institutions in Centeald Eastern Europe and the Newly
Independent States have lower return on assets/ecta others, and weak evidence that the
breadth of outreach may be related to regulatiditerAcontrolling for the endogeneity of
regulation, Hartarska and Nadolnyak (2007) havedooted a research using a positive
approach to assess if regulated MFIs achieve baitstainability and outreach than
unregulated MFIs. They find that regulation hasmpact on financial performance and weak
evidence that regulated microfinance institutioesve less poor borrowers. As a policy



implication, they concluded that MFIs’ transforneettiinto regulated financial intermediaries
might not lead to improved financial results andreach. However, they fund institutions
collecting savings reaching more borrowers, thuggesting that regulation might have an
indirect benefit if it is the only way allowing M&ko collect deposits from the public.

Cull, Demirguc-kunt, and Morduch (2009b) examinee tihmplications for the
institutions’ profitability and their outreach tanall scale borrowers and women. The tests
draw on a new database that combines high-quahgné¢ial data on 245 of the world’'s
largest microfinance institutions with newly-congtied data on their prudential supervision.
Ordinary least squares regressions show that sgpervis negatively associated with
profitability. Controlling for the non-random assigent of supervision via treatment effects
and instrumental variables regressions, the arsafysils that supervision is associated with
substantially larger average loan sizes and lesdinlg to women than in ordinary least
squares regressions, although it is not signiflgaagsociated with profitability. The pattern is
consistent with the notion that profit-oriented mithance institutions absorb the cost of
supervision by curtailing outreach to market segsidhat tend to be more costly. By
contrast, microfinance institutions that rely omrmmmmercial sources of funding, are thus
are less profit-oriented, do not adjust loan smeknd less to women when supervised, but
their profitability is significantly reduced.

Ndambu (2011) discusses the potential impact aflegégry on microfinance in Sub-
Saharan Africa using cross section data from themarket of 192 microfinance institutions
from 32 different countries. The results do notvghsufficient evidence that the regulatory
status increases the sustainability of MFIs noisdbe deposit intermediation. However, after
controlling for the regulatory capacity, there igar evidence that countries with a high
Official Supervision Power have more sustainableldviknd it is only after integrating the
Official Supervision Power in the model that thead&t intermediation coefficient becomes
significant and positively associated with the Gpienal Self sufficiency.

Though these results are intuitive from an ecowcoperspective, it remains an open
guestion whether the benefits of supervision ime&eof better protection of depositors’ funds
and improved stability in the MFI sector outweigjle reductions in outreach.

This study considers the optimal regulation of iagle bank that has private
information on the intrinsic quality of its loan qpilio. The credit cooperative is able to raise
its total quality above its intrinsic quality byerting costly managerial effort. Higher overall
guality enhances the distribution of returns on bamk’'s loan portfolio and therefore its
expected profits. However, the choice of efforimbservable to the regulator and cannot be
verified. So, in this setting the regulator facdsease selection and moral hazard which has
important consequences for designing the optimalraot. A similar approach is taken in for
example Giammarino, Lewis, and Sappington (1998) Rachet (1992). Our study extends
Giammarino, Lewis and Sappington’s focus on ine@ntcompatibility requirements by
analyzing the regulator’s concern for social weldfarhe regulator offers the bank a menu of
contracts from which the cooperative chooses dapgnadn its characteristics and on the
profit sharing scheme between the regulator and@dbgerative. In this way contracts are not
rigidly imposed on all banks, but induce self-sttet by cooperatives through incentive
compatibility.

Information asymmetry due to the bank’s privateoinfation about its costs of
operation (selection adverse) and about hiddeworactihat managers of bank (moral hazard)
induce a loss of control for the regulator and tithe effectiveness of its regulatory policy.
This loss of control may be mitigated by collectipank specific information, creating the
need for active prudential supervision. Supervisaggncy acting on behalf of the regulator
may be able to resolve the information asymmetriwben the regulator and the bank,
depending on its competence and ability to gathferination. We assume that the supervisor



retrieves a signal imperfectly correlated with bank’s intrinsic quality and that it is able to
improve this signal at certain costs. These caafteat on the one hand the direct costs of
devoting more resources to the supervisory taskpbuhe other hand also the costs attached
to increased public concern about the soundneskeoinspected bank, when the disclosed
information turns out to be bad. In the event that bank’s management is caught shirking,
the regulator may react by imposing a punishmerdotoect this undesired behaviour. The
regulator must optimally weigh the costs and bésaff an active prudential supervision
policy, which defines an optimal monitoring scheme.

The purpose of this paper is to characterize thi@map contracts offered by the
regulator to the credit cooperatives. It is shohet these contracts depend on the accuracy of
the supervisor’s signal, the likelihood of facindpigh quality financial intermediary, and the
cost of supervision.

3. THE MODEL

Our analysis sets out from the viewpoint that memmbef the cooperative credit
society need to be protected and represented bygalator. To protect the interest of
members, cooperative societies are placed under statrol through registration. While
getting registered, a society has to submit detditsut the members and the business it is to
undertake. It has to maintain books of accountschvlare to be audited by government
auditors. We consider a regulator-cooperative $pdwo-player hierarchy as a stylized
model of a regulated microfinance sector, wheresthge authority (the principal supervisor)
may require the help of a supervising agent (tHegadged or auxiliary supervisor) to collect
information. The model heavily builds on Giammaringewis, and Sappington (1993),
Laffont and Tirole [1993], and Dewatripont and T&0(1994). In Giammarino, Lewis, and
Sappington (1993), the bank retains its own proféed the regulator is modelled as
presenting a menu of options to the bank, thesergptinked to the required capital structure
depending on the bank’s type. Our designed incertontracts are so to say the “monetary
equivalent” of these options.

The specific details of our model are as followsere are four classes of risk-neutral
players: (1) members/depositors that seek loangnémce projects, (2) cooperative credit
society that provide intermediation services, (Zuailiary supervisor performs certain tasks
associated to the supervisory function on behathefstate authority, and (4) a regulator (the
principal supervisor) who is required to insure @®{s issued by the cooperative credit
society.

The regulation environment is such that the prialcipupervisor is the residual
claimant of the imposed (vertical) hierarchicausture. Every cooperative society in addition
to providing services to its member also generatese profit while conducting business.
Profits are not earned at the cost of its memlbndit generates is distributed to its members
not on the basis of the shares held by the men{blkesthe company form of business), but
on the basis of members participation in the bgsirgé society. In our model, regulation and
supervision of cooperative financial institutiomders to the extent of profit sharing between
the regulator, members and cooperative societpatticular, it is assumed that the regulator
captures all the profits of the cooperative and pensates the cooperative’s management for
its exerted effort by offering a contract which sifies a monetary transfer from the regulator
to the cooperative society.

The cooperative credit society employs the depdbity receive to finance projects
promising a random return, depending on the ovegahlity of the cooperative’s loan
portfolio. The cooperative society is able to erdgathis overall quality of its loan portfolio



by exerting costly effort. The regulator does nobW the cooperative society’s exact type in
terms of the exogenously given intrinsic quality nbserves its exerted effort. We now turn
to each player in more detail.

3.1. Theplayers
3.1.1. Member g/Depositors

We assume that each member has access to an iemegtnoject. The member is
unable to finance the project alone and thus requan outside source of funding. For
simplicity, we assume that cooperative credit dgcg the only source of funds. Although
each investment project requires the same amouffiunafing from the cooperative credit
society, projects differ in their expected retuM& denote byR the average rate of return on
all projects financed by the cooperative creditiestyc If the cooperative society lends a total
of L to members who collectively generate an averagematfR, the cooperative credit
society earns an overall returniif .

3.1.2. The Cooper ative Credit Society

The cooperative credit societies are formed tovigeo financial support to the
members. The society accepts deposits from mengmetsggrants them loans at reasonable
rates of interest in times of need. Village Sen@moperative Society and Urban Cooperative
Bank are examples of cooperative credit societythatbeginning of the period= 0 initial
depositsD are used to finance loahs normalizing. = D. In a cooperative society capital is
contributed by all the members. However, it canilgaaise loans and secure grants from
government after its registration.

The Cooperative Society owns no equity. Cooperagv@ot formed to maximize
profit like other forms of business organizatiomeTmain purpose of a cooperative society is
to provide service to its members. The cooperatingdit society offers a standard debt
contract to its members at a reasonable price tainieg a small margin of profit. The
Cooperative credit society offers an interest rat® depositors at maturity &t 1. Deposits
are not insured and pay zero before maturity. Tilkestment provides an average gross return

ofRL . The net return on the loans is influenced bydherating economies achieved by the
cooperative credit society. We denoteéfE3, an increasing, strictly convex function, the cost
of processindg of risky loans. Hence the net return on risky &Rl — C{L}, The average
gross rate of retur® on the loans is random, but its distribution dejseon the overall

quality @ of the loan portfolio. More precisely, higher lé@f @ shift the distribution of
returns in the sense of either first-order stocbhagtminance (i.e., reduce the likelihood of
low returns) or second-order stochastic dominanee (educe the variance of returns).

Formally, it is assumed thef is modeled as a random variable with smooth
distribution functiorG(R/q). Technically, we assume the underlying densitycfiom has
positive support oﬁB,ﬁ] and:

The overall quality of cooperative credit societysan portfolio consists of an
exogenous and endogenous part. For simplicity, ssiraeq =, +e, where g,denotes
intrinsic quality (exogenous) aneldenotes (endogenous) effort exerted by the coapeisat

management.
We assume the cooperative credit society knowsetaet level of intrinsic quality,

while the regulator views intrinsic quality as aandam variable on the intervzﬁ,a] with



density functionf(q, ) And let F(q,) be the corresponding distribution function,

with d (1_F(q°)jsO,DqOD[g,a].

do, \ ()

The cooperative credit society is able to raiseoitsrall quality above its intrinsic
quality by exerting managerial effoe which is costly. We assume that the cooperative
management’s disutility is given biye) .

The reduction in disutility by lowering effort magpresent either the manager’'s
valuation for a low-pressure job of selecting loamrsthe private benefit received by
distributing loans among friends rather than to ltleet borrowers. A central feature of our
model is the cooperative credit society’s privat®imation about its influence on the return
it receives from the risky projects it finances.eTimformation asymmetry in this model
concerns that neither the exact type of the codiperag, nor the exerted effore is

observable to the regulator, but only known todbeperative.
The expected gross profits on its loan portfoli@@ooperative society are given by:

71(0)) =I[RL(%)—C(L(%))— L(a,)19(R/ gdR (1)

Note that negative gross profits induce defaulnkpaptcy) since it is assumed that
the cooperative society has no own equity. The gisity of cooperative society failure as a

R
function of effort is given byp(e) :jg(R/q(qO)dR. Finally, realized profits at =1 directly
R

accrue to the regulator. In return the cooperasveompensated for its effort by means of a
monetary transfér . The cooperative society’s expected utility amounts to:

Uc=T-y(e)-P 2)
this can be written by

Uc(9) =T () ~(a-a,) —P(q) 3)

WhereP denotes the possible punishment imposed on the ecatiye society’s
management by the regulator, whenever suspectsiirking. However, the penalty imposed
cannot exceed the net transfer, reflecting thetdichiliability of the cooperative society’s
management. We impoBéq,) <T(q, . )

3.1.3. The Delegated monitoring and auxiliary supervision

Generally it is seen that cooperative society dogsfunction efficiently due to lack
of managerial talent. The members or their elecdpdesentatives are not experienced enough
to manage the cooperative society. In our reguwagiame the supervisor has the ability to
detect false reports of the cooperative societyagament. In this sense it may prevent the
cooperative from shirking since the cooperativee$aa penalty if caught lying. Consequently,
the costs of regulation may drop and better ingestifor low quality cooperative societies
may result. Obviously much depend on the supergisarcuracy to detect shirking behavior.
Moreover, it is assumed that the regulator is umabl perform the supervisory task itself.



Indirect supervision is a regulatory regime thatimgque to cooperative financial institutions.
In this regime an agent (the delegated or auxiliampervisor) performs certain tasks
associated to the supervisory function on behalfthe state authority (the principal
supervisor).

This could well be the case because supervisiorpdeaof complex monitoring and
auditing activities which require specific skilld.ike the regulator the supervisor is

uninformed about the cooperative society’s trueetyp but receives a signad which is
imperfectly correlated with the cooperative socegxerted effort.

The supervisor reports a sigrfak {..83 to the regulator. With probability the
supervisor finds out the trug, and with probabilityl— 4 it finds no new information. This

probability x4 reflects the signal’'s precision or accuracy. Thpesdsor may improve its

accuracy, but only by incurring costs. It is assdriet these costs are increasing and convex
2

inu, y(u) :”7 4)

3.1.4. The Cooper ative Regulator

The inadequacy of capital and various other litiates make cooperative societies
dependant on the government for support and pajematerms of grants, loans subsidies,
etc. Due to this, the government sometimes direictigrferes in the management of the
society and also audits their annual accounts. fBgelator's task is to provide deposit
insurance while maximizing social welfare. It capaiall profits from the cooperative society
and designs the contract which it offers to thepevative’s management to compensate for
the exerted effort. The contract specifies a mogeti@ansfer T from the regulator to the
cooperative, to which the regulator is irrevocabbynmitted to pay just after the returns on
the loans materialize at=1. The critical information asymmetry in our modehters on the
costs of enhancing the quality of the cooperativedit society’s loan portfolio. The
functional form ofy/(e) and the relationship between quality and the cade society’s’

efforts (g =q, +e) are common knowledge. The regulator cannot olestte realization of

g, hor can the regulator monitor the level of disamediry resources that the manager devotes
to quality enhancement. The informational asymmeinglies that no written contract can be
contingent on effort directly, but instead mustgeared to observable realized total quality of
the loan portfolia.

Without loss of generality, we model the regulaagr presenting a menu of linked
options {q(.),T(.),L(.),P(.)} to the cooperative credit society. The cooperatgeiety is
permitted to choose one of these options after ralvge the environment in which it is
operating. Nature chooses the cooperative’s typelhe cooperative society learns its type.

We will denote by{q(qo),T(qO), L(d,), P(qo)}the particular contract that the cooperative will
select in equilibrium whem, is the realized level of its intrinsic quality. &ftannouncing the

contract it has selected, the cooperative socabes the required amount of issues deposits.
The funds raised are used to make loans. The camgersociety chooses effog which
determines total quality of the loan portfolio. Thepervisor monitors this procedure and
prevents the cooperative from operating if the sigecquality level is not achieved. If the
quality level is achieved, the cooperative remaimsoperation until =1. The cost of
government involvement in the regulation and sugem of cooperative financial
institutions is captured by the assumption thatsithaal cost of public funds used to finance
the insurance program(s+ A) > 1.
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Social welfare in our model reflects cooperativeddr society profits less the social
costs generated by financial distress and sociat od government intervention in the
regulation and supervision of cooperative finangiatitutions. The costs of financial distress
are given by the expected negative payoffs durantkluptcy plus the social costs of financial
distress which are assumed to be proportionalgsetfosses.

C () = (L+b) [[RL(do) = C(L(ap)) ~ L(a)]9(R/ (0, ))dR (5)

The regulator maximizes expected social welféarevhere

W = E[71(q,) = A+ A)(Cq (0p) + T (o) + y() = P(Ap))] (6)

The problem of designing optimal regulation of mgée cooperative credit society that
has private information on the intrinsic qualityitsfloan portfolio can be written as:

Maxj[ﬂ(qO) = @+ A)(Cy (A) +T(a) + y(1) = P(ap))] f (q5)da, (7)

qT,L.P

subject toflg,, G, 0[ ¢ q] :
Uc(G:0) 20 (8)
Uc(dy, ) U (o, ) (9)

The inequalities (8) describe the individual ra#itly constraints of cooperative
society ensure that, for all realizations of indieaquality, the cooperative society expects to
have nonnegative utility.

The incentive compatibility constraints (9) idewi{fq(qo),T(qo), L(a,), P(qo)} as the

contract the cooperative will select when its mdrc quality level ig),.

3.2. The Full information benchmark

In this case there are no informational asymmetiiée regulator is able to observe
and verify the exact cooperative society’s type #@adcexerted effort. Supervision costs are
normalized at zero. The regulator maximizes sogglfare in presence of bankruptcy costs.
This is the policy that the regulator would implerhd he shared the cooperative society’s
private knowledge of its intrinsic quality leveb(shat the incentive compatibility constraints
were not relevant), andAf= 0. Equation (7) can be written:

W = | (=b)[RL(q,) — C(L(ap)) — L(a)]19(R/a(a,)dR-¢(a(d) ~ Ao) U (0p) (10)

170 &= 0|

The maximizing problem leads to the following prapos.
Proposition 1. Suppose first-order stochastic dominance (FOSDyeoond-order stochastic

dominance (SOSD) hold. Then the optimal contracteundymmetric information is
characterized by:

11



(i): Dao Oa.q], T(a) =@(a(a,) - a0); (11)

(ii):

|70 &=y 0|

(=b)[RL(q,) - C(L(ap)) - L(qo)]diq(g(R/ q(a,))dR) —¢'(a(g) —G) =0 (12)

(ii): [ (-B)[R-C'(L"(do) ~Lg(R/q"(d,)dR=0. (13)

Equation (11) states that at the first-best leveeftdrt, marginal gains of effort and
marginal costs of effort are equated. Higher effioduces higher expected utility and lowers
the probability of bank failure, but increases th&utility of effort and therefore the required
transfer for the cooperative society. The regulpeys the cooperative society just enough to
make it accept the contract.

Equation (12) identifies the first-best level of tyafor the cooperative’s loan
portfolio. Increases in quality increase the expeatash flows of the cooperative and reduce
the probability of failure. At the first-best levef quality, these marginal gains are equal to
the marginal costs of additional qualfti(.) .

The optimal level of loan activity reflects the akudrade-off between the expected
benefits from debt and the social costs of banksupt

4. OPTIMAL REGULATION UNDER INCOMPLETE INFORMATION

In this case, it is assumed that the regulatorsfaciverse selection and moral hazard.
In designing the contract, the regulator cannotld@n on effort directly, so transfers have to
be made a function of total realized quality)(of the cooperative’s loan portfolio. The
regulator is concerned with limiting the cooperatsociety’s information rents because these
rents are paid with the distortionary tax systeime Tegulator must now weigh the gains form
inducing optimal effort against the costs of legvanrent. Using the revelation principle, we
may restrict ourselves to so-called direct revefatmechanisms which have to fulfil the
incentive compatibility constraints.

The Envelope Theorem to applied to the maximizatain(7) with respect to
g, implies that

dU.
ado |4
° Qo = o
From (14),U.(q, )s strictly creasing in,. So the individual rationality constraint is
satisfied ifU. (q) = 0. Integrating (14) yield:

='(a(ap) — 9,) (14)

Ue (@) =Ue (@ + [¢/(a@), 8 (15)

Using (15),7the regulator’s objective function ¢aan be written:
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W =

| Q Sy O

[7(ap) — @+ A)(Cq (qo) + flﬂ'(OI(CT) = q)dq +¢(a(dp) — o) + ¥ f (dp)da,

(16)
— @+ AU (q)
Becausel ;. (g) may be set equal to zero without loss of generadityl-(q) = 0, after
integrating by parts (16) can then be written:

W =

| O ey O

{ [TRL(G0) = C(L(a0)) = L(G:)]g(R/ a(dp)dR

— @A)+ b)'[[RL(qo) ~C(L(a0)) ~ L(a)19(R/a(a,)dR+ y(1) +@(a(q) — )] (17)

, 1-F
- @+ AW (A() - qo)ﬂ} f (o),
f(a)
The optimal incentive contract is the solutiontod pointwise maximization oV with
respect togandL. The results to follow are similar of those Giamima, Lewis, and

Sappington (1993).
4.1. The Optimal incentive contract without supervision

The next proposition reports how the informatiognaetry and the social cost of
government financing combine to induce departuras the first-best solution.

Proposition 2. Suppose first-order stochastic dominance (FOSD5eaond-order stochastic
dominance (SOSD) hold. Then the optimal contractearasymmetric information without
supervision is characterized by:

() T(G) =9 (ad) ~ do) + Pdo) + | #/'(a@ - B (18)

[1- @+ A)A+b)][RL(q,) - C(L(qp)) — L(Clo)]diq(g(R/CI(qo))dR)

170 &=y 0|

(ii) 19)
— @+ Ay'(a(do) — o) = A+ A" (a(9s) — Go) l_f fq(O;O)
(ii): [[1~@+2)@+b)[R~C'(L"(go) ~1g(R/q7(,)dR=0. (20)
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Proposition 2 shows a familiar result in incentthheory (Laffont and Tirole (1986),
(1993)). The informational rents of the cooperattaanot be completely eliminated when the
cooperative has private knowledge gf(see equation (19)). Proposition 2 reports how the

information asymmetry and the social cost of gowent financing combine to induce
departures from the first-best solution. The depe# are designed to limit any gains the
credit cooperative might anticipate from undersgtits intrinsic quality level by choosing
from the menu of contracts one that, in equilibrjumil be selected by the credit cooperative
when a smaller value df,is realized.

Equation (18) identifies the primary deviation fraime first-best solution that the
regulator implements is a reduction in the finakeleof quality that the credit cooperative will
achieve for all but the credit cooperative with thighest realization of intrinsic quality.
Quiality distortions are common in incentive probseof this type. The reduced quality limits
the gains to the credit cooperative from undersgatis intrinsic quality.

4.2. The Optimal incentive contract with supervision

Supervision can either be financed through contiging by the financial institutions
under supervision or from the national budget. Almamtage of the latter option is that the
financial institutions cannot use their contribnsoto pressure the supervisory agency.
Employing a supervising agency enables the govemhiwereduce the costs of regulation
which are caused by leaving the high quality coages credit society an informational rent.
Reducing this informational rent consequently lemda smaller distortion in the effort level
of the low quality cooperative, which in turn redacthe probability of credit cooperative
failure. The regulator obtains a truthful repoxirfr the supervisor who is able to retrieve a
signal about the cooperative’s exerted effort.

Because of the possibility that new valuable infation is retrieved with
probability, the incentive compatibility constraint must bedified.

T(q,) - (a(dy) — 9p) = @— £)(T(G) —w(a(@,) — o) + (T (G,) -~ (a(dy) — a) — P(4p))

(21)
Obviously, since the supervisor cannot collude whih credit cooperative, the optimal
punishment is the maximal one, thatA&),) =T(q, . Moreover there is no use in
supervising when observing a high overall qualityequilibrium, high overall quality reflects
high effort under incentive compatibility. We dotrmonsider the possibility of sending the
supervisor on a random basis when observing lowativguality; see Kofman and Lawarrée
(1993) on this topic.

Givenu , the maximizing problem becomes:

;ggﬁ[n(qo) = L+ A)(Cy (do) + T (Go) + ¥(1) ~ P(ao))]  (0lp)dc (22)
subje(::t to:

T(9) 29 (a(a,) — ) (23)
T(g) —¢(ady) = o) = A= £)(T(85) ~ 4 (a(G) ~ do) — 4@ (a(Go) ~ o)) (24)

The Lagrangian of this program reads:
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L@.L.T,P)= I[ﬂ(qO) ~ @+ A)(Cy (Ao) +T(ao) + y(1) = P(qp))] f (95)da,

+7(T(9) —¢(a(ap) — o) (25)

+ k(T (do) —¢(a(dy) —dp) = A~ (T (Go) —¢(a(G5) — do) + 1£(aA(G,) — )]
A solution of this problem is giving in the follomg proposition.

Proposition 3. Suppose first-order stochastic dominance (FOSD5eaond-order stochastic
dominance (SOSD) hold wili(g,) =P(q, .)Then the optimal incentive contract with

supervision is characterized by:

(i): T(q,) =¢(a(d) —ao) (26)

(i): P(8o) =T (6 :ﬁw(q(do) ~qy): (27)

|70 &=y |

[1- @+ A)A+Db)[RL(q,) — C(L(d)) — L(q)] diq(g(R/Q(qo))dR)

(iii): (28)
—ny'(a(d,) — dp) + [-¢'(a(d) = do) = = 2)¢'(A(Gs) = )] =0

(v): [[L- @+ 1)@+ b)[R-C'(L(q,) ~Ug(R/ q”(g)dR=0. (29)

From Proposition 3 it immediately follows that te&ort level is increasing in the
probability u(see Equation 27). Hence, as the accuracy of sgamviimproves, the
distortion of the effort becomes smaller. Obviously we

havey(q(q,) —4d,) =¢(q(G,) — g, Yor x =0(no value of supervision).

5 CONCLUSIONS

In this paper, we introduced a framework for desigrand analyzing the properties of
the optimal regulation of a single credit coopematihat has private information on the
intrinsic quality of its loan portfolio (adverselsetion) and where the cooperative’s choice of
effort to improve this quality cannot be observgdhe regulator (moral hazard).

In designing the contract the regulator faces detraff between inducing proper
incentives and the costs of regulation as a coreseguof informational asymmetries. This
may create a demand for information gathering. b6esved overall quality is low the
regulator may decide to use a supervising agenbg. supervisor collects information and
retrieves a signal about the cooperative’s intdmgiality, however not with perfect certainty.
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By incurring costs, the supervisor is able to plrtise cooperative’s management if caught
lying. In designing optimal contracts the regulatmades off incentives for efficient
cooperative against costs of regulation.

Our analysis here of the optimal contracts spexifigonetary transfers from the
regulator to the credit cooperative. These monetanysfers are not commonly observed in
practice. In the first-best solution, the regulaisrable to observe and verify the exact
cooperative society’s type and its exerted efféupervision costs are normalized at zero. The
regulator maximizes social welfare in presence aikibuptcy costs. Higher effort induces
higher expected utility and lowers the probabibfybank failure, but increases the disutility
of effort and therefore the required transfer for tooperative society. The regulator pays the
cooperative society just enough to make it acdeptcontract. Increases in quality increase
the expected cash flows of the cooperative andcesthe probability of failure. At the first-
best level of quality, these marginal gains areaétputhe marginal costs of additional quality.
The optimal level of loan activity reflects the aktrade-off between the expected benefits
from debt and the social costs of bankruptcy

The informational rents of the cooperative canrtbmpletely eliminated when the
cooperative has private knowledge of intrinsic guaif portfolio. Proposition 2 reports how
the information asymmetry and the social cost ofegoment financing combine to induce
departures from the first-best solution. The deped are designed to limit any gains the
credit cooperative might anticipate from undersgtits intrinsic quality level by choosing
from the menu of contracts one that, in equilibriumil be selected by the credit cooperative
when a smaller value of intrinsic quality is reatiz Quality distortions are common in
incentive problems of this type. The reduced quadilmits the gains to the credit cooperative
from understating its intrinsic quality.

The probability of cooperative financial institut® failure is the same for all
realization of intrinsic quality (Compare equatid3), (20) , and (29)).

Our study abstracts form several factors thatadod included in future research.
First, although the interaction between regulatod @&redit cooperatives is not repeated,
qualitative conclusions will continue to hold in nyasettings with repeated play. Second, we
characterize information disclosure by the optimahitoring scheme. However, the decision
whether or not to bring out the information foundtbe supervisor to the public is not really
modelled. The optimal regulation policies in thegaations merit further investigation.
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