Formal and Informal Sector Credit Institutions and Interlinkage

Abstract
Nationalizedbanksin poorcountriesoftenrationrural credit This createsiemandor loansfrom monopolistic
landlordmoneylendersvho ofteninterlink creditandproductcontractsallowing the latterto extractmoreof thetenants
consumesurplus In the presencef asymmetrianformationsucharrangementsanbeinefficient We find that
increasinghefixed creditallocationto therural sectorat a subsidizedatedoesnot reducethatinefficiency. Theentire
benefitof the subsidyis extractediy the moneylenderAn alternativepolicy of providingcreditat subsidizedatesbutin
aflexible mannelis moreeffectivein reducingtheinefficiency.
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Introduction

An interlinkedtransactionis onewheretwo or moreinterdependenéxchangesre
simultaneoushagreedupon Thus whenalandlordagreego takeon a clientata fixed rentandalso
agreedo providehim with creditat a certainrateof interest heis enteringinto aninterlinkeddeal
Interlinkagesamongrural marketsarewidely observedn developingcountries Suchinterlinkages
assumesconomicsignificancewhenthe pricesof the commoditiedransactedhroughinterlinked
marketsdiffer from whattheir priceswould havebeenif theyhadnot beeninterlinked Two markets
thatareofteninterlinkedaretherurallandandcreditmarkets BravermarandStiglitz (1982) is one
of the seminalpapersanalyzingthe natureof interlinkedtransactionsn rural areasAlso seeBasu
(1983, 1987) for interestingdiscussion®f the subject Hoff, Bravermarand Stiglitz (1993) provide
acomprehensiveeview of theliterature Thereis alsoconsiderableontroversyregardingthe
impactof intelinking on theinformal sectorinterestrates Somehavearguedhatinterlinking will
leadto very high interestrateswhile othershaveclaimedthatinterestrateswill beverylow. See
Gangopadhyagnd Senguptg1986, 1987).

In this paperwe developa modelof interlinkagein thelandandcreditmarketsvherealandlord
who leaseutlandto tenantsn returnfor rentalsharepaymentsalsoofferscreditto thetenantand
chargesnterest We assumehatthereis a formal sector(nationalizedbankg providing cheapcredit
butthatcreditis rationedsothatatthe prevailingformal sectorinterestratesthereis anexcess
demandor credit In facteachtenantcanborrowonly a fixed amountat a fixed formal rateof
interestwhich makesthe supplycurveof fundscomingfrom the formal sectora vertical straightline
oncethecreditlimit is reachedlt is clearthatinterlinkageaffordsthelandlordtwo separateneans
of extractingthe tenants consumesurplus- onethroughthe rentalsharepaymentandthe other
throughtheinterestchargedWe introduceadverseselectionin this modelby assuming
heterogeneityf tenanttypesin thesensehatthetenantdiffer in their skill levelsandthelandlord
hasonly prior beliefsaboutthetenants type We showhow thelandlordwill chargedifferentrates
of interestto differenttypesof tenants Specificallywe showthatthe highesttypetenantis charged
the sameinterestrateasthe moneylendéis opportunitycostwith succeedindpigherratesfor lower
types We alsolook at the efficiencyimplicationsof formal creditandhow someof theinefficiency
arisingout of thelendetsincompleteinformationaboutthe borrowet s type canbe alleviatedby
makingthe supplyof creditfrom the formal sectorflexible i.e. makingthe supplycurvea positively
slopingfunctionof theinterestrateratherthana verticalline.

Section2 presentshe modelandsomeresults Section3 introducegheideaof flexible credit
from theformal sector In Sectiond4 we studythe behaviorof landlordwhenhe faceselasticcredit
from theformal sector Section5 concludes

The Model

Consideralandlordwho ownsatractof land which hewishesto leaseout Thelandlordcan
leasehis landto tenantdn returnfor somekind of remunerationin additionthelandlordalsohas
largereserve®f moneyor otherliquid assetswhich canbeloanedto tenantsf demandarisesLet p
be the gross opportunity cost of providing loans for the landlord. The tenants need credit to buy
factorsrequired for production. To keep matters simple let us assume that output is afunction of the
amount of investment in the production process. Output also depends on the productivity of the
agent. An agent with higher productivity will be able to produce more output with the same amount
of investment, than an agent with lower productivity. Output therefore can be written as,

Yj =f(9j;|\/|)+€, #
forj = L,H. L and H stand for the low type and the high type agents respectively. M denotes the



amount of investment in the production process. € is a random variable with continuous distribution
over someinterval [¢,€] denoted by G with E(¢) = Ofor j = L, H footnote . This random realization
of the state of nature does not allow the landlord to infer the amount of investment undertaken from
the observed output.

Assumption 1: The production function is strictly increasing and concave with respect to investment
for all types of tenants. It satisfies standard Inada conditions. In addition f' (61; M) > i (8L; M),
for all M > 0, where f' denotes the partial derivative of the production function with respect to
investment.

The assumption above captures the notion that for any given level of investment the high type
tenant is more productive that the low type. Without any loss of generality suppose that tenants of
both types do not possess any wealth for production. Their abilities to provide collateral for loans are
also identical. Tenants can borrow from banks (called formal credit) or from the landlord (called
informal credit). We assume that the banks supply credit at a very low rate of interest. Let us denote
this gross rate of interest by r. However, thereis only a small amount of credit available from the
banks. Formal credit thusfalls short of the total credit demanded by the tenants. Hence the tenants of
all types are forced to go to the landlord for additional loans. The landlord, aware of this rationed
formal credit, can act as a monopolist and charge any rate of interest for the informal credit that
maximizes profit. It has been noted that in such situations it may be profitable for the landlord to
inter-link the two types of contracts; the terms on which he rents his land and the rate of interest he
charges on hisloans.(See Tirole, 1988)

Assumption 2: Tenants derive utility from wealth according to U(.), which is same for tenants of
both types. Utility is assumed to be monotonically increasing and a strictly concave function of
wealth, i.e, U'(.) > 0andU'(.) <O.

A contract offered by the landlord isatriple (ej, B, |;) where q; is the amount of rental payment
charged by the landlord to the jth agent, (1-f;) is his share in the output and |; is the gross interest
rate charged on loans. These amounts are decided before any production activity. The actual
payments are made after the production takes place. We assume that contracts offered by the
landlord to the tenant are linear. The largest majority of tenancy contracts tend to be linear. So the
set of contracts that we consider are such that the pay-off to the landlord can be written as
a + (1 - B)f(.,.) such that the economic characterization of the contractsis the following:

« for afixed rental contract, seta > 0, § = 1,
« for a pure sharecropping contract, seta > 0, € (0,1),
« for apure wage contract, seta < 0, = 0.

A mixed contract would involve both a fixed rental payment as well as an output share.

The landlord offers a menu of contracts to the tenant and the tenant picks the optimal contract
depending on his type. In addition the landlord also has to undertake monitoring of the tenants to
prevent them from reneging on their debt. For s mplicity, assume that the landlord can monitor
tenants costlessly. However, the allocation of credit into investment in the production process cannot
be perfectly observed by the landlord because of the random realization of €. The tenant could
decide to use the credit available for some activity which does not affect output but makes working
conditions more pleasant for himself. This activity provides the tenant with pure private benefit. The
tenant has to decide how to alocate the credit he gets from all possible sources into investment(M)
and pure private benefit (b).

Let ¢; be the amount of credit provided by the landlord to the jth agent. Suppose that the amount
of formal sector credit forthcoming isN F which is divided equally among N borrowers. Thus each
tenant receives at most F amount of credit from the formal sector. Given an interest rate | announced
by the principal the tenant maximizes the following problem:



max E{U[Bf(0;;M) —a — Ic—rF + b},
{c,b,M, F}

subject to0 < F <F andM = F+c—-h.

Solution to this problem gives us the demand function for credit and the allocation of credit into
investment and pure private benefit. If the productivity of investment istoo low then it may be the
case that after borrowing from the formal sector the tenant will not borrow from the landlord. The
following assumption ensures that there will always be some residual demand for credit from the
tenants as long as proper incentives exist.
Assumption 3: f';(0;;F) > rforj=H,L.

The credit demand function derived from above can be written as:

EU'OBA()— 1] = 0 :,C{=d>j<l,ﬂ>—ﬁ+bif|zr

1 —o,p b ifl<r

where®(l) is adecreasingunctionof I. We mayalsonotethat®u(l) > @.(l) which givesusthe
desiredsinglecrossingproperty Also, we will assumehatl > r in restof our analysis Thisis to
capturethe notionthatformal sectorcreditis highly subsidizecandhencerationed Now let usfocus
our attentionto theamountof creditallocatedfor investmentandfor pureprivatebenefit From
Assumptionl aslongasp > 0, i.e. thetenanthassomesharein output investmenin production
will bestrictly positive The optimalallocationof creditinto investmeneandpureprivatebenefitis
givenby thesolutionto thefollowing equation

pfi(0j;c+F—-b) = 1.

If pfi(0;;c+ F) > 1thenb = 0. As long asthe marginalproductof investmentandtenants sharein
outputdoesnotbecomeoo low thetenantwill find it profitableto investin productionratherthan
in pureprivatebenefit We aregoingto showthattheinterestratechargedo tenantwill alwaysbe
greaterthanone andaslongasp > 0, theentirecreditis goingto beinvestedn production Given
theinterestrateannouncedby landlord theindirectutility functionof thetenantcanbewritten as

Vi(a, B.1,F) = E{U[Bf(6;;@(1, B) +€~a—10i(1,p)+ (1 -1) Fl},

whereV;() hasfollowing propertiesvhich we shallcall [P1]:

%Iﬂ,lﬁ) — EU'()[-;(1, B) +F],
- EU'()[I -],

oVi(a,B,I,F) /

JT = -EU'(.),

oVi(a,B,ILF) .

JT = EU'()f(0;; ).

Let p bethe proportionof hightypetenantdn the population The principal s problemtherefore

canbewritten as



max plan+ (1= Br)Yu + (In — p)(@u(ln) —F)]
{aj.Bj lj}

+(1-ploL+(1-BU)YL+ (IL— p)(@L(IL) -F)],

subjectto
Vi(a, B, IL,F) >0 (IRL),
Vu(an, Br,In,F) >0 (IRw),
Vi(aL, Bu,IL,F) > Vi(an, B, Ik, F) (ICy),
Vi(an, Br, 1, F) > Vi(ar, Bu,IL,F) (ICh).

IR; andIC; referto the Individual RationalityandincentiveCompatibility constraintdor j = L,
H respectivelylt is alsoassumedhatthelandlordhashugesupplyof creditavailablesothat
optimalallocationof creditamongvarioustypesof agentsdoesnot bind at optimum Usingour
singlecrossingpropertyit is easyto showthatat optimumonly (IR.) and(ICx) will bebind. We
will omit aformal proof of this statementThe proofis simpleandfollows alongthelinesof Laffont
andTirole (1993) pp. 55-58.
Proposition 1: The amount of loan given to the high type tenant by the landlord is optimal and the
rate of interest charged to the high type tenant is equal to the landlord’ s opportunity cost p. The
amount of loan given to the low type agent is sub-optimal and the interest rate charged to the low
type is higher than p.
Proof Seetheappendix[End Proof]

Let usdenotethe contractofferedby thelandlordas{(an, In ); (aL,lL )}. Frompropositionl,

we know

|_H =p and |_|_ -p= [q)H(I_L )—(DL(TL )]

P
(1-p@i(lL)

Thistells usthatif thedemandf thelow typetenantis closeto the demandof the hightype,
thenthedifferencein thetwo ratesof interestwill belower. Also, if the proportionof the hightype
tenantin the populationis very high thenthe landlordmay not provideany creditto the low type
agenti.e. setl, to prohibitivelevels Therentalpaymentsaredeterminedy the (IR.) and(ICy)
constraintsThelow typeis chargedarateof interestgreaterthan p. Hencethe amountof credit
givento thelow typeagentis sub-optimal Thelandlordin orderto separat@mongtenantsof
differenttypessetstheinterestratehigherfor thelow typetenant This enableghelandlordto
extractmaximumsurplusfrom the contract
Proposition 2: The interest rate charged to the agents is independent of the amount of credit
provided by the formal sector(F ). In addition the utility of the landlord isincreasing in F and the
gaininlandlord’ s utilityisby (p —r).

Proof Seetheappendix[End Proof]

We maythink of thedifferencebetweerthelandlord s opportunitycostandformal sector
interestrateasthe amountof creditsubsidy Fromthe proof of Propositionl it immediatelyfollows
thattheinterestratechargedo the differenttypesof agentsareindependentf F. In additionan
increasen F increaseshe surplusof the low-typetenantwhich canbe extractedby thelandlord
throughtherentalpaymentz .. Henceanincreasan formal sectorcreditallocationdoesnot helpin



removingtheinefficiency of theinformal sectorcreditbutjust benefitstheinformal sector
moneylender
Proposition 3: There exists a pure sharecropping contract for both types of tenants such that the

landlord and the tenant’ s welfare are unaffected.

Proof Considetthe original optimalcontract{(an, |1 );(di,IL )} wherethelandlordoffersa pure
fixed-rentcontract Thelandlordcouldreducetheinterestratechargedo bothagentdy a small
amountsayl| =I. — w1 andly =l — w2 where wiand w2 are some small positive numbers. Then
the landlord could choose B and | o that it solves B;f(6;; M) = I;. In doing so the total demand
for credit would be unaffected and hence the ability of the landlord to extract surplus would also
remain the same. The landlord would then choose ¢; so that (IR.) and (ICw) constraints bind.

[End Proof]

Hence there exists a continuum of optimal contracts some of which are pure sharecropping
contracts. However in the present setup the landlord does not have a strong preference for either of
them and hence the optimal contract observed would depend on institutional factors such as social
norms.

Flexible Formal Credit

Suppose that the nationalized banks now provide credit in a more flexible manner. They take into
account market considerations before setting the interest rate. However, their cost of providing credit
has to be met if these banks are to be sustainable.

Let there be alarge number(N) of borrowersin the market. The banks are not able to separate
between various types of borrowers. This may be either due to their inefficiency, competition, or
legal restrictions. When a borrower comes to the bank for loans, the bank charges him arate of
interest depending on the size of the loan. Let us call this grossrate of interest r. Banks also have to
undertake monitoring of the borrowers to prevent strategic bankruptcy. Asin standard debt contracts
it will turn out that banks will choose to monitor when a borrower claims bankruptcy. Let the per
unit cost of monitoring be denoted by n. Let 7(F) denotethe banKs subjectiveprobability of default
onloans We assumehatz'(F) > 0, which meanghatbanksbelievethatthe probability of default
is higheron loansof largersize In the bankingliteratureit hasbeennotedthatasthe amountof
moneyborrowedincreaseshereis a greaterincentiveto defaultonloans Hencewhenbankscannot
monitortheir borrowerstheylimit theamountof lendingto anindividual. (SeeGaleandHellwig,
1985, for instancé. In the caseof agrarianeconomiegoo suchatrendhasbeenobserved
Sara§1991) in his studyof the creditmarketsin the Indianstateof Orissa notesthatthelarge
borrowersn therural creditmarketshavethe mostdismalcreditrecord Table1 footnote providesa
goodexampleof thistrend In thetwo classe®f landholdingwhich areconsideredo befairly high
by thelocal standardswe find thatin the 10.01 acres& abovecategorythe percentagef defaulters
(no. of defaulter$no. of borrower$ is remarkablyhigher Onemightarguethatthis percentagés
higherbecausé¢heseborrowersborrowedliargesumsof moneywhich wasbeyondtheir meango
repay Howeverit shouldbe notedthattheseborrowets landholdingsaremuchhigherandhence
theyaremoreinsulatedirom idiosyncraticrisks. The averageamountof overduedoanandthe
percentagef thedefaultis alsomuchhigher.



Tablel

lin| 1lin| 1lin| 1in
lin| 1lin| 1lin| 1in
lin| 1lin| 1lin| 1in

Suppose‘ is therateof interestthatthe bankshaveto payto their depositorsThenthe zero
profit conditionfor bankscanbewritten as

ridF = A1-n(F)rsF —n(F)nF . #

For simplicity we areassuminghatin the eventof the borrowerdefaultingon hisloan thebanks
payoffis zero. Thezeroprofit conditiongivesusthe supplyfunctionof creditfrom thebanks We
canalternativelywrite this conditionas

rd 4+ nr(F)

S(Frd,m) =rs= T2 (F)

#

Given the deposit rate and the cost of monitoring, the rate of interest charged on aloan isincreasing
in the size of the loan since,

ey - (' (F)
0'(F) = - 1(F)2 >0. #

We assume that cost of borrowing small amount of loans is sufficiently close to zero. Hence if the
landlord wants to prevent agents from borrowing from banks he will have to provide credit at almost
zero rate of interest. Notice however that z(F) isthe probability of default on aloan from the banks
point of view. This probability of default isthe average default rate given that there are both high
and low type borrowersin the market, and that the banks are not able to separate among borrowers
of various types. Hence the cost of borrowing for the high type agent is too high. So there will still
be some scope for the landlord to provide credit to tenants and write interlinked contracts.

If atenant is borrowing from the bank as well as from landlord then it must be the case that
5(F,r%n) =1;;j=H,L. Given the demand function for credit it follows that,

S(F.r%u) = Iy = BfiOic +F): | =HL #

However, credit supply from the banksis no longer inelastic. Tenants are able to substitute between
loans provided by the landlord and the bank, provided they are willing to pay the required rate of
interest. This degree of substitutability can be measured by carrying out the following exercise.
Inverting the function §() we get

F=z(p:  j=HL #

where z(.) isan increasing function of ;. z(.) measures the substitutability between the two kinds of
credit. In order to understand the meaning of z(.), suppose that the landlord decides to raise his rate
of interest. Given the demand for credit of the tenants, the amount of loan that the tenant takes from
the landlord falls and he tries to take as much loan as he can from the banks. However, as he tries to
borrow more from the bank, the bank also charges him a higher interest rate. This process goes on
until the bank interest rate and the landlords interest rates are the same and the tenant is indifferent
between the two sources of credit. Therefore, the amount of credit taken from bank goes up by z(.)



asaresultof thisincreasean landlord s rateof interest
Therefore demandor informal sectorcreditis givenby

cj = @;(1;, By) — =(ly);
andtheindirectutility functionsof thetenantsare
Vi(a, B,1) = E{U[Bif(0;; @i(15, B))) —a—10i(1;,B)];  j=LH,

with thefollowing propertiesvhich we shallcall [P2]:

w — EU'()(—®;(1;, B))),
oVi(a,B,1) '

JT =-EU'(),
oVij(a,p,1) 1 .
JT = EU'()f(6;;.).

[P2] impliesthatthe singlecrossingpropertyis still satisfied

The Principal’s problem again

Now the landlordwhenmakinghis decisionon the menuof contractshasto takeinto accounthe
feedbackeffectit will haveontheformal creditmarket If hechargegoo high arateof intereston
his loansthentenantsvould go to the banksfor credit In the previouscasewherethe supplyof
formal creditwasfixed thelandlordwasa defactomonopolistin theinformal creditmarket With
flexible supplyof creditfrom theformal sectorany changeshathe makesto the creditprovidedto a
tenanthasa resultanteffecton theformal sectorequilibriumcreditwhichis givenby z(l;), j = L,H.

Thelandlordhasthe optionof chargingthe monopolyinterestratewhich would be“very high”.
Howeveraswe know from theindustrialorganizatioriiterature(seeTirole, 1988) thelandlordcan
actuallyincreasehis pay-off by askingfor a two-parttariff insteadof chargingthe monopolyinterest
rate Interlinking thelandandcreditmarketsallows him to do so. He cannow chargea muchlower
rateof interestandthenextractthe entireconsumesurplusfrom the tenantthroughthefixed rental
payment But makingthe supplyof formal creditflexible reducegshe monopolypowerof the
landlord Thelandlordsproblemis still to maximizehis expectedvealthsubjectto (IRL), (IRn),
(ICL) and(ICx). Howevernow his optimal contractchoicehasa feedbackrom the formal sector
credit which meanghatwe canno longerignorethe possibility of sharecroppingontractsWe can
now statethefollowing proposition
Proposition 4 The optimal contract offered to the high type tenant is a sharecropping contract
where the interest rate charged to high type of tenant is lower than the interest rates charged when
the supply of formal sector credit was fixed. The amount of investment by the high type tenant solves

H(OH; M) = p.
Proof: See the appendix. [End Proof]

The amount of investment by the high type agent remains unaffected even after flexible credit
supply from formal sector. It should be noted that the high type agent was receiving optimal credit
when the credit supply from formal sector was fixed. However in order to compete against the
formal sector banks the landlord charges alower rate of interest and offers a pure sharecropping
contract to blunt the edge of formal sector credit footnote . The following proposition however
highlights the improvement in efficiency dueto flexible formal sector credit.

Proposition 5 The amount of investment by the low type tenant is higher with flexible formal credit.



Proof Seetheappendix[End Proof]

Making theformal sectorcreditflexible resultsin the landlordreducingtheinterestchargedo
bothtypesof thetenantsWhile the landlordis still freeto extractthetenants surplusthroughthe
mechanisnof thefixed rent, still the lower interestratewould resultin a higheramountof credit
beingtakenby low typetenant Sinceoutputis a functionof theamountof credit thisimpliesthat
outputwould be higherasaresult

Thelandlordhasa comparativeadvantag@verbanksin the sensdhatit canmonitortenants
costlesslyandinducetenantdo separatesomethinghatbankscannot Howeverthreatof
competitionfrom bankswhenformal sectorcreditis flexible forcesthelandlordto exploit this
advantagandtheresultis againin efficiencyin form of morecreditbeingprovidedto thelow type
tenant Thelandlordofferssharecroppingontractto bothtypesof tenantgo gainsomeof the
benefitof creditfrom formal sectorandalsobearspartof therisk.

Conclusion

In this paperwe havelookedat theinteractionbetweerformal andinformal sectorcreditinstitutions
in the presencef interlinkage We allow thelandlordto write interlinkedcontractsvherehecan
specifybothanamountof credit(interestrate) aswell asafixed-rentandasharein output This
givesthelandlordtwo differentmeanswith which to extractthetenants surplus We find thatwhen
theformal sectoris rationed thelandlorddoesprovideoptimal creditto the high typetenantbut
providessuboptimalcreditto thelow type In this situation wherethereis a fixed amountof credit
forthcomingfrom theformal sectorthe landlordmoneylenders a monopolistfacingtheresidual
demandor creditcomingform thetenants And asa monopolisthe usesaninterlinkedcontractasa
two-parttariff with aflat rentalfeeandaninterestratein orderto maximizehisreturn In factin this
setupincreasinghe amountof fixed creditthatis availablefrom the formal sectorhasthe perverse
effectof simply increasinghe utility of thelandlordwithout affectingthe utility of thetenantsWe
alsoshowthatoneway of reducingthe landlordmoneylendéis monopolypowerwould beto make
the supplyof creditfrom the formal sectora positively slopingfunctionof theinterestrate Soeven
if theformal sectorsubsidizeghe availability of credit providingmorecreditat higherinterestrates
hasthe effectthatnow the monopolistandlordmoneylendem settinghis interestratehasto
considetthefeedbackeffecton theformal sector We showthatwith flexible formal credit the
amountof creditgivenby thelandlordto bothtypesof thetenantis higherthanin the casewhere
formal creditis fixed.

Our paperhaspolicy implicationsfor the designof creditpolicy in emergingeconomiesand
providesdirectionsfor futureresearchn thearea

Appendix
Proof of Proposition 1

Usingthesinglecrossingproperty the lagrangiarfor the optimizationproblemof the principalcan
bewritten as

£ = plan + (1~ Bu)Yu + (Ilh — p)(@u(ln) —F)] +
(L-plaL+ (1= UYL+ (L= p)(@L(IL) —F)]
+7LVL((ZL,|L,|E) +,u[VH(aH,IH,IE) —VH(O{L,||_,|E)].

First order condition with respect to o, an using properties [P1]yields,
(1-p) - M[ U'()dG(©)] + ul[ U'()dG©)] =0, #

and



p-ulfU()dG(e)] = 0. #

Using (7) and (8) we get,

__bp

F="B00) #
_ 1

A= EU'() ° #

First order condition with respect to I 4, after necessary manipulation yields,
Iy = o} #
and first order condition with respect to | after necessary manipulation yields,

[On(L ) - oL )] #

I —p=——__ P
LT T A peliy
Since, ®x(.) > @ (.),and ®|(.) < Oitfollowsthat I, > p.
In the optimal solution to this maximization problem it is not possible to pin down the values of
a and 3 separately. One can solve either for the fixed rental payment or the share parameter. Hence
our Proposition 3. ged Proof of Proposition 2

From the optimality conditions of the previous proposition it follows that a change in F will have no
impact on the interest rate offered to the agents of both types. Using envelope theorem we get that
changein the landlords utility dueto achangein F is,

=P =p)=A=p)IL = p) + 2V ()L = 1)+ pU' ()(IH = I0).
Substituting for A and u we get that the gain in utility is (p — r). ged Proof of Proposition 4
The Lagrangian for the optimization problem of the principal can now be written as
£ =plan + (1= Br)Yu + (In = p)(@u(ln, Br) —z(IW))] +
(1-plac+ (1= )Y+ (It = p)(P(lL, Bu) — 7(1L))]
+ AVi(aL, B, ) + u[Vu(aw, Br, ) — Va(aw, Bu, IL)].

First order conditions with respect to ¢y and o yield same expression for A and u as (9) and (10).
Differentiating the Lagranginan with respect to |y and using property [P2] we get,

oo (u=p)t'(w)Bu |, 7(H)BH
fh=p W opan)

and first order condition with respect to Sy yields

(- p) ) _
B
Thereforein an optimal contract fi,(0u; M};) = p. Thisimpliesinterest rate charged to the high type
tenant satisfies I3, + t(I3)/7' (1) = p, which means that the interest rate charged to him is lower
than p. The share of tenant in output S} = 'T“ . ged
Proof of Proposition 5



Let usrecall that the credit supply and investment by the low type tenant when the formal sector
credit was fixed was given by the solution to the following equation:

/ n _ _ _ p BL N _ T
[fL(OL, ML) - p] POl [@u(lL ) —Du(lL )] #
In the new problem faced by the landlord the first order condition with respect to 1. gives us
0uMo -1 (B2 o) - (B e 4
_ PBL 3
= T Aol [@H(IL) —@L(IL)] -

Notice the left hand side expression now has two additional positive expressions. Hence the solution
to this expression will yield M >M_ which proves our assertion that the amount of investment by
the low type agent is higher with flexible formal credit. ged
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