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Abstract
Nationalizedbanksin poorcountriesoftenrationrural credit. This createsdemandfor loansfrom monopolistic

landlord/moneylenderswhoofteninterlink creditandproductcontractsallowing thelatterto extractmoreof thetenant’s
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increasingthefixed creditallocationto therural sectorat a subsidizedratedoesnot reducethatinefficiency. Theentire
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a flexible manneris moreeffectivein reducingtheinefficiency.
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Introduction
An interlinkedtransactionis onewheretwo or moreinterdependentexchangesare

simultaneouslyagreedupon. Thus, whena landlordagreesto takeona client at a fixed rentandalso
agreesto providehim with creditat a certainrateof interest, heis enteringinto aninterlinkeddeal.
Interlinkagesamongrural marketsarewidely observedin developingcountries. Suchinterlinkages
assumeeconomicsignificancewhenthepricesof thecommoditiestransactedthroughinterlinked
marketsdiffer from whattheir priceswouldhavebeenif theyhadnot beeninterlinked. Two markets
thatareofteninterlinkedaretherural landandcreditmarkets. BravermanandStiglitz (1982) is one
of theseminalpapersanalyzingthenatureof interlinkedtransactionsin rural areas. Also seeBasu
(1983, 1987) for interestingdiscussionsof thesubject. Hoff, BravermanandStiglitz (1993) provide
a comprehensivereviewof theliterature. Thereis alsoconsiderablecontroversyregardingthe
impactof intelinkingon theinformal sectorinterestrates. Somehavearguedthatinterlinkingwill
leadto veryhigh interestrateswhile othershaveclaimedthatinterestrateswill bevery low. See
GangopadhyayandSengupta(1986, 1987).

In this paperwedevelopa modelof interlinkagein thelandandcreditmarketswherea landlord
who leasesout landto tenantsin returnfor rental/sharepaymentsalsoofferscreditto thetenantand
chargesinterest. Weassumethatthereis a formal sector(nationalizedbanks) providingcheapcredit
but thatcredit is rationedsothatat theprevailingformal sectorinterestratesthereis anexcess
demandfor credit. In facteachtenantcanborrowonly a fixed amountat a fixed formal rateof
interestwhichmakesthesupplycurveof fundscomingfrom theformal sectora verticalstraightline
oncethecredit limit is reached. It is clearthatinterlinkageaffordsthelandlordtwo separatemeans
of extractingthetenant’sconsumersurplus- onethroughtherental/sharepaymentandtheother
throughtheinterestcharged. We introduceadverseselectionin this modelby assuming
heterogeneityof tenanttypesin thesensethatthetenantsdiffer in their skill levelsandthelandlord
hasonly prior beliefsaboutthetenant’s type. Weshowhowthelandlordwill chargedifferentrates
of interestto differenttypesof tenants. Specificallyweshowthatthehighesttypetenantis charged
thesameinterestrateasthemoneylender’sopportunitycostwith succeedinghigherratesfor lower
types. Wealsolook at theefficiencyimplicationsof formal creditandhowsomeof theinefficiency
arisingout of thelender’s incompleteinformationabouttheborrower’s typecanbealleviatedby
makingthesupplyof creditfrom theformal sectorflexible i.e. makingthesupplycurvea positively
slopingfunctionof theinterestrateratherthana verticalline.

Section2 presentsthemodelandsomeresults. Section3 introducestheideaof flexible credit
from theformal sector. In Section4 westudythebehaviorof landlordwhenhefaceselasticcredit
from theformal sector. Section5 concludes.

The Model
Considera landlordwhoownsa tractof landwhichhewishesto leaseout. Thelandlordcan

leasehis landto tenantsin returnfor somekind of remuneration. In additionthelandlordalsohas
largereservesof moneyor otherliquid assets, whichcanbeloanedto tenantsif demandarises. Let �
be the gross opportunity cost of providing loans for the landlord. The tenants need credit to buy
factors required for production. To keep matters simple let us assume that output is a function 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,

Y j � f � � j; M � � � ,   #   

for j � 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 some interval

� �
,

� �
denoted by G with E � � � � 0 for 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 � H 	 
 H; M � � fL
 � � L; 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, there is only a small amount of credit available from the
banks. Formal credit thus falls 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 his loans.(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 
 � . � � 0 and U � � � . � � 0.

A contract offered by the landlord is a triple ( � j, � j, Ij) where � j is the amount of rental payment
charged by the landlord to the jth agent, (1- � j � is his share in the output and Ij 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
� � � 1 � � � f � ., . � such that the economic characterization of the contracts is the following:� for a fixed rental contract, set  ! 0, " # 1,� for a pure sharecropping contract, set  $ 0, % & ' 0,1 ( ,) for a pure wage contract, set * + 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 simplicity, 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 allocate the credit he gets from all possible sources into investment(M)
and pure private benefit (b).

Let c j be the amount of credit provided by the landlord to the jth agent. Suppose that the amount
of formal sector credit forthcoming is N

_

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 I announced
by the principal the tenant maximizes the following problem:



�
c, b, M, F �
max E � U � � f � � j; M � � 	 � Ic � rF 
 b � � ,

subject to 0 
 F 

_

F and M � F � c � b.

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 is too 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 � j � � j;

_

F � � r for j � H, L.
The credit demand function derived from above can be written as:

EU � � . � � � fj� � . � � I � � 0 � c j �
�

j � I, � � �
_

F  b if I ! r
" �

j � I, � �  b if I # r

where
�

j � I � is a decreasingfunctionof I. Wemayalsonotethat
�

H � I � $ �
L � I � whichgivesusthe

desiredsinglecrossingproperty. Also, wewill assumethatI ! r in restof ouranalysis. This is to
capturethenotionthatformal sectorcredit is highly subsidizedandhencerationed. Now let usfocus
ourattentionto theamountof creditallocatedfor investmentandfor pureprivatebenefit. From
Assumption1 aslongas � $ 0, i.e. thetenanthassomesharein output, investmentin production
will bestrictly positive. Theoptimalallocationof credit into investmentandpureprivatebenefitis
givenby thesolutionto thefollowing equation:

� fj% � & j;c  F � b � " 1.

If � fj% � & j;c  F � $ 1 thenb " 0. As longasthemarginalproductof investmentandtenant’ssharein
outputdoesnot becometoo low thetenantwill find it profitableto investin productionratherthan
in pureprivatebenefit. Wearegoingto showthattheinterestratechargedto tenantwill alwaysbe
greaterthanone, andaslongas � $ 0, theentirecredit is goingto beinvestedin production. Given
theinterestrateannouncedby landlord, theindirectutility functionof thetenantcanbewritten as:

V j � ' , � ,I,
_

F � " E ( U ) � f � & j;
� � I, � � �  * � ' � I

�
j � I, � �  � I � r �

_

F + , ,

whereV j � � hasfollowing propertieswhichweshallcall [P1]:
-
V j . / , 0 ,I,

_

F 1-
I 2 EU 3 . . 1 4 5 6 j . I, 0 1 7

_

F 8 ,
-
V j . / , 0 ,I,

_

F 1- _

F 2 EU 3 . . 1 4 I 5 r 8 ,
-
V j . / , 0 ,I,

_

F 1- / 2 5 EU 3 . . 1 ,
-
V j . / , 0 ,I,F 1- 0 2 EU 3 . . 1 f . 9 j; . 1 .

Let p betheproportionof high typetenantsin thepopulation. Theprincipal’sproblemtherefore

canbewritten as



� �
j,� j,Ij �

max p � � H � � 1 � 	 H 
 YH � � IH � � 
 � � H � IH 
 � _

F 
 


� � 1 � p 
 � � L � � 1 � 	 L 
 YL � � IL � � 
 � � L � IL 
 � _

F 
 
 ,
subjectto

VL � � L, 	 L,IL,
_

F 
 � 0 � IRL 
 ,

VH � � H, 	 H,IH,
_

F 
 � 0 � IRH 
 ,

VL � � L, 	 L,IL,
_

F 
 � VL � � H, 	 H,IH,
_

F 
 � ICL 
 ,

VH � � H, 	 H,IH,
_

F 
 � VH � � L, 	 L,IL,
_

F 
 � ICH 
 .
IRj andICj referto theIndividualRationalityandIncentiveCompatibilityconstraintsfor j � L,

H respectively. It is alsoassumedthatthelandlordhashugesupplyof creditavailablesothat
optimalallocationof creditamongvarioustypesof agentsdoesnot bindat optimum. Usingour
singlecrossingpropertyit is easyto showthatat optimumonly (IRL) and(ICH) will bebind. We
will omit a formalproofof this statement. Theproof is 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 � . 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 � .
Proof: Seetheappendix. [End Proof] 

Let usdenotethecontractofferedby thelandlordas � � _� H,
_

IH 
 ; � _� L,
_

IL 
 � . Fromproposition1,
weknow

_

IH � � and
_

IL � � � � p
� 1 � p 
 � L� � IL 
 � � H �

_

IL 
 � � L �
_

IL 
 
 .

This tells usthatif thedemandof thelow typetenantis closeto thedemandof thehigh type,
thenthedifferencein thetwo ratesof interestwill belower. Also, if theproportionof thehigh type
tenantin thepopulationis veryhigh thenthelandlordmaynot provideanycreditto thelow type
agent, i.e. set

_

IL to prohibitivelevels. Therentalpaymentsaredeterminedby the(IRL) and(ICH)
constraints. Thelow typeis chargeda rateof interestgreaterthan � . Hencetheamountof credit
givento thelow typeagentis sub-optimal. Thelandlordin orderto separateamongtenantsof
differenttypessetstheinterestratehigherfor thelow typetenant. This enablesthelandlordto
extractmaximumsurplusfrom thecontract.
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 is increasing in
_

F and the
gain in landlord’s utility is by � � � r 
 .
Proof: Seetheappendix. [End Proof] 

Wemaythink of thedifferencebetweenthelandlord’sopportunitycostandformal sector
interestrateastheamountof creditsubsidy. Fromtheproofof Proposition1 it immediatelyfollows
thattheinterestratechargedto thedifferenttypesof agentsareindependentof

_

F. In additionan
increasein

_

F increasesthesurplusof thelow-typetenantwhichcanbeextractedby thelandlord
throughtherentalpayment� L. Henceanincreasein formal sectorcreditallocationdoesnot helpin



removingtheinefficiencyof theinformal sectorcreditbut just 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: Considertheoriginaloptimalcontract

� � _�
H,

_

IH � ; � _�
L,

_

IL � � wherethelandlordoffersa pure
fixed-rentcontract. Thelandlordcouldreducetheinterestratechargedto bothagentsby a small
amountsayIL� �

_

IL � � 1 and IH	 

_

IH � � 2 where � 1and � 2 are some small positive numbers. Then
the landlord could choose � H	 and � L	 so that it solves � jf 
 � j; M � 
 Ij	 . 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 � j	 so that (IRL) and (ICH) 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 a large number(N) of borrowers in 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 a rate of
interest depending on the size of the loan. Let us call this gross rate of interest rs. Banks also have to
undertake monitoring of the borrowers to prevent strategic bankruptcy. As in 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 � . Let � � F � denotethebank’ssubjectiveprobabilityof default
on loans. Weassumethat � � � F � � 0, whichmeansthatbanksbelievethattheprobabilityof default
is higheron loansof largersize. In thebankingliteratureit hasbeennotedthatastheamountof
moneyborrowedincreasesthereis a greaterincentiveto defaulton loans. Hencewhenbankscannot
monitortheir borrowerstheylimit theamountof lendingto anindividual. (SeeGaleandHellwig,
1985, for instance). In thecaseof agrarianeconomiestoo sucha trendhasbeenobserved.
Sarap(1991) in hisstudyof thecreditmarketsin theIndianstateof Orissa, notesthatthelarge
borrowersin therural creditmarketshavethemostdismalcreditrecord. Table1 footnote providesa
goodexampleof this trend. In thetwo classesof landholdingwhichareconsideredto befairly high
by thelocal standards, we find thatin the10.01 acres& abovecategorythepercentageof defaulters
(no. of defaulters/ no. of borrowers) is remarkablyhigher. Onemightarguethatthis percentageis
higherbecausetheseborrowersborrowedlargesumsof moneywhichwasbeyondtheir meansto
repay. Howeverit shouldbenotedthattheseborrower’s landholdingsaremuchhigherandhence
theyaremoreinsulatedfrom idiosyncraticrisks. Theaverageamountof overdueloanandthe
percentageof thedefaultis alsomuchhigher.



Table 1

  1in    1in    1in    1in  

  1in    1in    1in    1in  

  1in    1in    1in    1in  

Supposerd is therateof interestthatthebankshaveto payto their depositors. Thenthezero
profit conditionfor bankscanbewritten as

rdF � �
1 � � �

F � � rsF � � �
F � � F .   #   

Forsimplicity weareassumingthatin theeventof theborrowerdefaultingonhis loan, thebank’s
payoff is zero. Thezeroprofit conditiongivesusthesupplyfunctionof creditfrom thebanks. We
canalternativelywrite this conditionas

� �
F, rd, � 	 
 rs 
 rd � � � �

F 	
1 
 � �

F 	 .   #   

Given the deposit rate and the cost of monitoring, the rate of interest charged on a loan is increasing
in the size of the loan since,

� � �
F 	 


�
rd � � 	 � � �

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 � �

F 	 is the probability of default on a loan from the banks
point of view. This probability of default is the average default rate given that there are both high
and low type borrowers in 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 a tenant is borrowing from the bank as well as from landlord then it must be the case that� �
F, rd, � 	 
 Ij ; j 
 H,L. Given the demand function for credit it follows that,

� �
F, rd, � � � Ij � � jfj� � � j; c j � F � ; j � H,L.   #   

However, credit supply from the banks is 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 � � � Ij � ; j � H,L,   #   

where � � . � is an increasing function of Ij. � � . � measures the substitutability between the two kinds of
credit. In order to understand the meaning of � � . � , 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 � � . �



asa resultof this increasein landlord’s rateof interest.
Therefore, demandfor informal sectorcredit is givenby

c j
� �

j
�
Ij, � j � � � �

Ij � ;
andtheindirectutility functionsof thetenantsare

V j
� �

, � ,I � � E � U 	 � jf
� 


j;
�

j
�
Ij, � j � � � � � I

�
j

�
Ij, � j � � ; j � L,H,

with thefollowing propertieswhichweshallcall [P2]:
�
V j

� �
, � ,I ��
I

� EU 
 �
. � � � �

j
�
Ij, � j � � ,�

V j
� �

, � ,I �� � � � EU 
 �
. � ,�

V j
� �

, � ,I �� � � EU 
 �
. � f

� 

j; . � .

[P2] impliesthatthesinglecrossingpropertyis still satisfied.

The Principal’s problem again
Now thelandlordwhenmakinghisdecisionon themenuof contracts, hasto takeinto accountthe
feedbackeffectit will haveon theformal creditmarket. If hechargestoo higha rateof intereston
his loansthentenantswouldgo to thebanksfor credit. In thepreviouscasewherethesupplyof
formal creditwasfixed thelandlordwasa defactomonopolistin theinformal creditmarket. With
flexible supplyof creditfrom theformal sectoranychangesthathemakesto thecreditprovidedto a
tenanthasa resultanteffecton theformal sectorequilibriumcreditwhich is givenby � �

Ij � , j � L,H.
Thelandlordhastheoptionof chargingthemonopolyinterestratewhichwouldbe“veryhigh” .

Howeverasweknowfrom theindustrialorganizationliterature(seeTirole, 1988) thelandlordcan
actuallyincreasehispay-off by askingfor a two-parttariff insteadof chargingthemonopolyinterest
rate. Interlinking thelandandcreditmarketsallowshim to doso. Hecannowchargea muchlower
rateof interestandthenextracttheentireconsumersurplusfrom thetenantthroughthefixed rental
payment. But makingthesupplyof formal creditflexible reducesthemonopolypowerof the
landlord. Thelandlordsproblemis still to maximizehisexpectedwealthsubjectto (IRL), (IRH),
(ICL) and(ICH). Howevernowhisoptimalcontractchoicehasa feedbackfrom theformal sector
credit, whichmeansthatwecanno longerignorethepossibilityof sharecroppingcontracts. Wecan
nowstatethefollowing 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
fH
 � 


H;MH� � � � .
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 a lower 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 due to 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 thelandlordreducingtheinterestchargedto

bothtypesof thetenants. While thelandlordis still freeto extractthetenant’ssurplusthroughthe
mechanismof thefixed rent, still thelower interestratewould resultin a higheramountof credit
beingtakenby low typetenant. Sinceoutputis a functionof theamountof credit, this impliesthat
outputwouldbehigherasa result.

Thelandlordhasa comparativeadvantageoverbanksin thesensethatit canmonitortenants
costlesslyandinducetenantsto separate, somethingthatbankscannot. Howeverthreatof
competitionfrom bankswhenformal sectorcredit is flexible forcesthelandlordto exploit this
advantageandtheresultis a gainin efficiencyin form of morecreditbeingprovidedto thelow type
tenant. Thelandlordofferssharecroppingcontractto bothtypesof tenantsto gainsomeof the
benefitof creditfrom formal sectorandalsobearspartof therisk.

Conclusion
In this paperwehavelookedat theinteractionbetweenformalandinformal sectorcredit institutions
in thepresenceof interlinkage. Weallow thelandlordto write interlinkedcontractswherehecan
specifybothanamountof credit(interestrate) aswell asa fixed-rentanda sharein output. This
givesthelandlordtwo differentmeanswith which to extractthetenant’ssurplus. Wefind thatwhen
theformal sectoris rationed, thelandlorddoesprovideoptimalcreditto thehigh typetenantbut
providessub-optimalcreditto thelow type. In this situation, wherethereis a fixed amountof credit
forthcomingfrom theformal sectorthelandlord/moneylenderis a monopolistfacingtheresidual
demandfor creditcomingform thetenants. And asa monopolistheusesaninterlinkedcontractasa
two-parttariff with a flat rentalfeeandaninterestratein orderto maximizehis return. In fact in this
set-up increasingtheamountof fixed creditthatis availablefrom theformal sectorhastheperverse
effectof simply increasingtheutility of thelandlordwithoutaffectingtheutility of thetenants. We
alsoshowthatonewayof reducingthelandlord/moneylender’smonopolypowerwouldbeto make
thesupplyof creditfrom theformal sectora positivelyslopingfunctionof theinterestrate. Soeven
if theformal sectorsubsidizestheavailabilityof credit, providingmorecreditat higherinterestrates
hastheeffectthatnow themonopolistlandlord/moneylenderin settinghis interestratehasto
considerthefeedbackeffecton theformal sector. Weshowthatwith flexible formal credit, the
amountof creditgivenby thelandlordto bothtypesof thetenantis higherthanin thecasewhere
formal credit is fixed.

Ourpaperhaspolicy implicationsfor thedesignof creditpolicy in emergingeconomiesand
providesdirectionsfor futureresearchin thearea.

Appendix
Proof of Proposition 1
Usingthesinglecrossingproperty, thelagrangianfor theoptimizationproblemof theprincipalcan
bewritten as

£ � p
� �

H � � 1 � � H � YH � � IH � � � � 	 H � IH � � _

F � 
 �
� 1 � p � � �

L � � 1 � � L � YL � � IL � � � � 	 L � IL � � _

F � 

� � VL � 
 L, IL,

_

F � � � � VH � 
 H, IH,
_

F � � VH � 
 L, IL,
_

F � � .

First order condition with respect to 
 L, 
 H using properties [P1]yields,

� 1 � p � � � � ;U � � . � dG � � � � � � � ;U � � . � dG � � � � � 0,   #   

and



p � � � ;U � � . � dG � � � � � 0.   #   

Using (7) and (8) we get,

	 � p
EU � � . � .   #   


 � 1
EU � � . � .   #   

First order condition with respect to IH, after necessary manipulation yields,
_

IH � � ,   #   

and first order condition with respect to IL after necessary manipulation yields,
_

IL � � � � p
� 1 � p � 
 L� � IL �

� 
 H �
_

IL � � 
 L �
_

IL � � .   #   

Since, 
 H � . � � 
 L � . � , and 
 L� � . � � 0 it follows that
_

IL � � .
In the optimal solution to this maximization problem it is not possible to pin down the values of� and � separately. One can solve either for the fixed rental payment or the share parameter. Hence

our Proposition 3.  qed 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
change in the landlords utility due to a change in

_

F is,

� p � IH � � � � � 1 � p � � IL � � � � 

U � � . � � IL � r � � 	 U � � . � � IH � IL � .

Substituting for



and 	 we get that the gain in utility is � � � r � . qed Proof of Proposition 4
The Lagrangian for the optimization problem of the principal can now be written as

£ � p � �
H � � 1 � � H � YH � � IH � � � � 
 H � IH, � H � � � � IH � � � �

� 1 � p � � �
L � � 1 � � L � YL � � IL � � � � 
 L � IL, � L � � � � IL � � �

� 

VL � �

L, � L, IL � � 	 � VH � �
H, � H, IH � � VH � �

L, � L, IL � � .

First order conditions with respect to �
H and �

L yield same expression for



and 	 as (9) and (10).
Differentiating the Lagranginan with respect to IH and using property [P2] we get,

fH� � � � � IH � � � � � � IH � � H


 H� � IH � � � � IH � � H


 H� � IH � ,

and first order condition with respect to � H yields

� fH� � � � � IH � H� � IH ��
H
2 � 0 .

Therefore in an optimal contract fH� � � H; MH� � � � . This implies interest rate charged to the high type
tenant satisfies IH� � � � IH� � / � � � IH� � � � , which means that the interest rate charged to him is lower
than � . The share of tenant in output

�
H� �

IH� .  qed 
Proof of Proposition 5



Let us recall 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:

�
fL� � � L,

_

ML � � � � � � p
_	

L

� 1 � p � 
 L� �
_

IL �
� 
 H �

_

IL � � 
 L �
_

IL � � .   #   

In the new problem faced by the landlord the first order condition with respect to IL gives us

�
fL� � � L,ML � � � � � fL� � � 	

L�
L� � IL �

� � � IL � �
	

L�
L� � IL �

� � IL �

� � p
	

L

� 1 � p � �
L� � IL �

� �
H � IL � � �

L � IL � � .

  #   

Notice the left hand side expression now has two additional positive expressions. Hence the solution
to this expression will yield ML
 �

_

ML which proves our assertion that the amount of investment by
the low type agent is higher with flexible formal credit. qed 
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