


On the Implications of Interlinking Credit-Product Contracts in Franchising

Abstract
It is often observed that a number of franchisors provide financing to their franchisees who face credit rationing in

the formal credit market. The introduction of financing into a franchise contract leads to an interlinking of contracts
where more than one transactions are simultaneously agreed upon. In this paper we derive the optimal contract in the
presence of such interlinking of credit and product contracts and analyze their efficiency implications.
JEL Classification: D82, L14.
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Introduction
It is commonlyobservedthata numberof franchisecompaniesprovidefinancingto their

franchisees. EntrepreneurMagazine’sannualFranchise500 providesa list of franchisorswho
providesuchfinancing. 9 out of thetop 10 franchiseslistedin Entrepreneur’s2000 annualFranchise
500, which includesSubway, Snap-onTools, Jiffy-Lube, Seven-ElevenConvenienceStores, Radio
Shack, GNC, JacksonHewitt Tax Services, SonicDrive-In RestaurantsandMail BoxesEtc.,
franchisetheir brand-nameandprovidesometypeof in-housefinancingto their franchisees. Such
financingcoversa widevarietyof thingsincludingthefranchisefee, loansto buyequipment,
accountingandpayroll services, payroll taxes, inventoryetc. “With MinutemanPress, for example,
3M suppliedthefranchiseeswith all of their pressesandthentheir financedivision financedthem.”
(Scott, 2000) Onepossiblerationalefor providingsuchfinancingis thefact thatmanypotential
franchiseesfacecreditconstraints, i.e. theyareunableto borrowtheamountstheyneedfrom formal
credit institutions. As a result, left to their owndevices, mostfranchisemanagersmaynot beableto
undertaketheoptimalamountof investmentin theproductionprocess. Scott(2000) pointsout in her
articlein Franchise World (pp. 27-41) that“smartfranchisorsarebeginningto realizehow their own
effortscaninfluencethegrowthof thesystem. To thatend, manyaresettingup financingprograms
to assistin newstoreacquisition, aswell asa hostof otherexpansion/upgradingprograms. Moto
Photois a goodexample. ... Onebarrierto franchisesaleshasbeenthe$300,000 pluspricetag.
Coupledwith thefact thatsomestoreswon’ t becomeprofitableuntil thethird yearof operation, high
debtserviceona mortgagecancreatea heftycashflow burdenfor a fledglingowner. TheMoto
PhotoQuickStartprogramletsa franchiseebuya storefor aninitial cashinvestmentaslow as
$60,000. Moreover, Moto Photofinances$15,000 of thefranchisefeefor a franchisee’s first store. A
notefor the$15,000 is signedby thefranchiseeat a little overninepercentinterestfor eightyears.
Moto Photoalsowill finance$7,500 of thefranchisefeefor additionalstores.”

Theintroductionof financinginto a standardfranchisecontractgivesriseto theexistenceof
interlinkagewheretwo or moreinterdependentexchangesaresimultaneouslyagreedupon. Onone
handprovidingfinancingto franchisemanagersmayimproveefficiencyby increasingtheamountof
investmentby franchisemanagerswhomayotherwisebecredit-constrained. At thesametime by
interlinkingcreditandfranchisecontractsthefranchisorcanusethemonopolypowerin onemarket
(ownershipof thebrand-name) to gainrentsin thecreditmarket. Forexcellentdiscussionson the
implicationsof suchinterlinking in agrariancontractsseeBravermanandStiglitz (1982). Basu
(1983, 1987) alsoprovidesinterestingdiscussionson thesubject.

In this paperweanalyzethenatureof inter-linked creditandfranchisecontractsandconsider
their efficiencyimplications. We introduceadverseselectionin themodelby allowing for two
differentproductivitytypes- highandlow - amongpotentialfranchisees. Thefranchisorhasprior
beliefsaboutthemanager’s type. Weshowthatwith a standardfranchisecontracti.e., wherethe
franchisoronly leasesthebrand-nameto themanagertheamountof investmentis suboptimalfor all
typesof managers, whenthemanagersfacecreditrationingfrom formal credit institutions. Also
thereis nouniqueoptimalrevenuesharingarrangementbetweenthefranchisorandthemanager.
With interlinkedcreditandfranchisecontractsthehighesttypeagentis chargeda lower interestrate
thanthefranchisor’sopportunitycostwith succeedinghigherratesfor lower types. Thelevelof
investmentin anoutletis closerto first bestunderinterlinkedcontracts. Theoptimalfranchise
contractwill involvea strict revenuesharingarrangementbetweenthefranchisorandthemanagerof
high typeandin somecasesfor thelow typemanageraswell

Section2 introducesthebasicstructureof themodelandtheformal creditmarket. Section3
presentstheoptimalstandardfranchisecontract. Section4 studiesthenatureof theoptimal
credit-franchiseinterlinkedcontractsandits implicationsfor investmentefficiencyandoutput
sharing. Section5 concludes.



The Model
Theeconomicenvironmentconsistsof threekindsof agents. Thefirst kind, referredto

henceforthasthe“franchisor” areownersof a brand-nameor a franchisewhichhasa certainmarket
value. Thesecondkind of agentswork in a projectfor thefranchisorto generaterevenue. Theyare
called“managers” . Finally wehavetheformal credit institutionscalled“banks” .

A: TheProductiontechnology
Therevenuegeneratedat a particularoutletdependson theamountof investmentandthetypeof

themanageroperatingtheoutlet. Themanagerscouldbeof two productivitytypes(denotedby
�
):

high and low. With price normalized to 1, revenue can be written as,

Y j � F � � j; K � � � ,   #   

for j � L,H. L and H stand for the low type and the high type agents respectively. K 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 franchisor to infer the amount of investment
undertaken from the observed revenue. Therefore it is not possible to write contingent contracts on
revenue from an outlet.
Assumption 1: The revenue function is strictly increasing and concave with respect to investment for
all types of agents. It satisfies standard Inada conditions. In addition FH� � � H; K � � FL� � � L; K � , for all
K � 0, where F � denotes the partial derivative of the revenue function with respect to investment.

A manager of higher productivity will be able to generate more revenue with the same amount of
investment than a manager with lower productivity. Let p denote the proportion of high type
managers in the population. Hence � 1 � p � is the proportion of low type managers.
Assumption 2: The franchisor and the banks are risk neutral. Managers are risk averse deriving
utility from wealth according to U � . � , which is same for agents of both types. Utility is assumed to be
a monotonically increasing and strictly concave function of wealth, i.e., U � � . � � 0 and U � � � . �  0.

Let X denote the total capital of the franchisor and ! theopportunitycostof investment.
Fromthefranchisor’sperspectivethefirst-bestlevelof investmentin anoutletis givenby

Kj" #
K

arg max E $ F % & j; K ' ( ) ( * % X + K ' , ,

Its easy to check that the first-best level of investment in an outlet satisfies

F j- % & j; K ' # * .   #   

Our primary aim is to study the best option for a franchisor when the managers are credit
constrained. So we will assume that the managers are unable to finance the first best level of
investment from their own wealth. This forces them to go to private sector banks and/or the
franchisor for financing. For simplicity we assume managers of both types do not possess any wealth
for production. Their ability to provide collateral for loans are also identical.

B: The Credit market
The credit market consists of large number of banks who provide credit for investment. The

banks are unable to distinguish between different types of managers due to various constraints. Let B
denote the amount of credit provided by a bank to the manager for the operation of an outlet. Let. / B 0 denotethebank’ssubjectiveprobabilityof defaulton loans. Weassumethat . 1 / B 0 2 0, which
meansthatbanksbelievethattheprobabilityof defaultis higheron loansof largersize. Let rs stand
for thegrosslendingrateof thebank. Banksalsohaveto monitortheborrowersto preventstrategic



bankruptcy. Let the per unit cost of monitoring be denoted by � . Monitoring is costlyhencebanks
will chooseto monitoronly whena managerclaimsbankruptcyasis thecasein standarddebt
contracts. Weassumethattheformal creditsectoris competitiveandbanksbreakeven. Supposerd

is thegrossrateof interestthatthebankshaveto payto their depositors. Thenthezeroprofit
conditionfor bankscanbewritten as

rdB � � 1 � � � B � � rsB � � � B � � B .   #   

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

rs � rd � � � � B �
1 � � � B � � rd

1 � � � B �
� � � � B �

1 � � � B � .   #   

Fromabovetherateof interestchargedona loan, rs, is increasingin thesizeof theloani.e.,
�
rs�
B �

	
rd 
 � � 
 � 	

B �
�
1 � 
 	

B � � 2 � 0 .   #   

In thebankingliteratureit hasbeennotedthatastheamountof moneyborrowedincreasesthere
is a greaterincentiveto defaulton loans. Hencewhenbankscannotmonitortheir borrowersthey
limit theamountof lendingto anindividual. In Stiglitz andWeiss(1981) suchrationingtakesthe
form of shuttingout somefirms from theformal creditmarketcompletely. Howeverthesituationwe
havein mind is theonepositedby GaleandHellwig (1985) whereall borrowersareableto acquire
loansbut everyborroweris rationedasto theamounttheycanborrow. Thetermsof theloandonot
allow first bestlevelof investmentasthelendingratehasa risk premiumattachedto it, makingthe
interestratechargedon loansrs, “ too high” for boththelow andhigh typemanagers.

This creditrationingarisesfrom thefact thatthelendinginstitutionscannotperfectlymonitorthe
borrowers. Also in theeventof defaulttheseinstitutions, lackingintimateknowledgeof the
business, mayhavea hardertime recoveringtheloan. Whenthefinancingis providedby the
franchisorthemoralhazardproblemis reducedto a largeextentdueto a varietyof factors. First the
franchisorhasfirst handknowledgeaboutthebusiness. Moreoverin theeventof onefranchise
managerdefaultingon theloan, thefranchisorcanoftenbring in anotherfranchiseeto takeoverthe
outlet. Also a largenumberof franchisorsin awardingfranchisesselectmanagerswhoareeitherpast
employeesor havesubstantialexperiencein thebusiness. Thusthefranchisoris ableto assessthe
potentialfranchisee’ssuitabilitymuchbetterthana commerciallendinginstitution.

The Standard Franchise contract
Westartwith a standardfranchisecontractwherethefranchisordoesnot provideanyfinancing

to themanager. A standardfranchisecontractis a pair ( � j, � j) where � j is the franchise fee charged
by the franchiser to the jth type of manager, � 1 � � j � is royalty rate which is the share of the
franchisor in the revenue of an outlet. These amounts are decided before any production activity.
The actual payments are made after production takes place. We concentrate only on linear contracts
between the franchisor and the manager as the largest majority of franchise contracts tend to be
linear and they also satisfy the desirable optimality properties (see Bhattacharya and Lafontaine
1995). So the contracts we consider are such that the pay-off to the franchisor can be written as
� � � 1 � � � F � ., . � .

The optimal contract can be� a pure franchise fee contract if � � 0, � � 1,



� a standard franchise contract with both a franchise fee and a royalty rate if � � 0,
� � �

0,1 � ,
and�

a “wage” contractif � 	 0, 
 � 0.
Let B j betheamountof creditborrowedby themanagerof typej from thebank. Notethatunder

a standardfranchisecontracttheonly sourceof investmentis from thebanks, i.e, Kj � B j. Soin this
partof ouranalysisthetermsInvestment(K) andBorrowing(B) aresynonymous. Givenaninterest
raters chargedby thebankthemanagermaximizesthefollowing problem:

�
B 
max E � U � � jF � � j; B � � � � rsB j � � ,

Solution to this problem gives us the demand function for credit. The credit demand function derived
from above can be written as:

EU � � . � � � jF j� � . � � rs � � 0  B j ! " j # rs, $ %
with j & L, H and " j # rs, $ % & # F j' % ( 1 ) rs* + . , j - rs, . + is a decreasingfunctionof rs anda increasing
functionof . .

Giventhedemandfunctionfor credit it follows thatin equilibrium,

rs / . jF j0 - 1 j;B + ; j / H,L.   #   

Givena contractpair ( 2 j, . j) theindirectutility functionof themanagerof typej is

V j - 2 , . ,rs + / E 3 U 4 . jF - 1 j; , j - rs, . j + + 5 2 5 rs , j - rs, . j + 6 7 ; j / L,H,

with thefollowing propertieswhichweshallcall [P1]:8
V j - 2 , . ,rs +8

rs
/ EU 0 - . + - 5 , j - rs, . j + + ,8

V j - 2 , . ,rs +8 2 j

/ 5 EU 0 - . + ,
8
V j - 2 , . ,rs +8 . j

/ EU 0 - . + F - 1 j; . + .
[P1] impliesthatthesinglecrossingpropertyis satisfied.
Proposition 1 There exists a continuum of optimal contracts where 3 - 2 j 9 0, . j 9 0+ ; j / H,L 7 . A
pure franchise fee contract 3 - 2 j 9 0, . j

/ 1+ ; j / H,L 7 is an optimal contract.
Proof: Seetheappendix. [End Proof] 

Proposition1 statesthattherecouldbea continuumof optimalcontracts. footnote A revenue
sharingarrangementbetweenthefranchisorandthemanageris not necessarilysuperiorto a pure
franchisefeecontract. Theroyalty ratecannotbepinneddownandin this setupit will perhaps
dependon institutionalfactorssuchaswhatis consideredto bea fair arrangement. However, in this
regardwewould like to pointout thata purefranchisefeecontractmaximizestheamountof
investmentin anoutletasit doesnot distortthedemandfor creditfrom themanager.

Let uslook at theoptimalinvestmentfrom a franchisor’spointof view. Thefranchisorpossesses
X unitsof capital. Wehavedenotedthereturnto holdingthis capitalas : . It is a reasonable
assumptionthat : is equalto rd, thereturnpaidby thebanksto their depositors. Wecanstatethe
following result.



Proposition 2 Let BL be the solution to FL

� � �
L; B � � rd � � � � B 	

1
 � � B 	 . If rs 
 BL � � rd � � � � BL 	
1
 � � BL 	 � � then the

amount of investment in outlets is sub-optimal for managers of both the high and low types
Proof: Seetheappendix. [End Proof] 

As notedbeforeundera standardfranchisecontracttheonly sourceof investmentis from banks
i.e. Kj � B j. Thelendingraters will exceedratepaidto depositorsrd (andthereforethefranchisor’s
opportunitycost � ), for anyprobabilityof defaultthatis greaterthanzeroandlessthanone. This

follows from thefact thatwecanwrite from abovers 
 BL � � rd

1
 � � BL 	 �
� � � BL 	
1
 � � BL 	 . Theexistenceof the

probabilityof defaultleadsto theadditionof a risk-premiumto thelendingrate. As long theinterest
chargeby bankson their loansexceedsthefranchisor’sopportunitycost, therewill becredit
rationingto thefranchisemanagers. Thebankingsectoris unableto distinguishbetweenmanagers
of differenttypes. As a resultthehighproductivitymanageralsogetscreditconstrainedashehasto
payanevenhigherrateof interestthanthelowerproductivitymanager. Sincetheinvestmentin
outletwill bringaboutincreasein revenuefrom theoutlet, thefranchisorcangainby providing
creditto themanagerandinterlinking thecredit-franchisecontract.

The Credit-Franchise interlinked contract
Nextweconsiderthecasewherethefranchisorprovidesfinancingto themanagers. The

franchiserhastheoptionof chargingthemonopolyinterestratewhichwouldbe“veryhigh” .
Howeverasweknowfrom theindustrialorganizationliterature(seeTirole, 1988) thefranchisorcan
actuallyincreasehispay-off by askingfor a two-parttariff insteadof chargingthemonopolyinterest
rate. Interlinking theoutputandcreditcontractsallowshim to doso. Hecannowchargea much
lower rateof interestandthenextracttheentireconsumersurplusfrom theagentthroughthefixed
franchisefeeand/or royalty rate. In this situationit will beprofitablefor thefranchisorto offer credit
to theagentsandinter-link thetwo typesof contracts; thetermsof thefranchisecontractandtherate
of interestchargedon theloan.

Thecontractofferedby thefranchisornow is a triple ( � j, � j, Ij) , j � H,L, where� j is the
franchisefeechargedby thefranchiserto the jtheagent, 
 1 � � j � is royalty rateandIj is thegross
interestratechargedon loans. Theseamountsaredecidedbeforeanyproductionactivity. Theactual
paymentsaremadeafterproductiontakesplace.

Now themanageris ableto borrowfrom thebankaswell asthefranchisor. Let Cj betheamount
of creditprovidedby thefranchisorto themanagerof typej. If a manageris borrowingfrom the
bankaswell asfrom thefranchisorthenit mustbethecasethatrs � Ij ; j � H,L. Giventhedemand
functionfor credit it follows that,

rs 
 B,rd, � � � Ij � � jF j� 
 �
j;Cj � B j � ; j � H,L.   #   

Thetotal investmentin anoutletKj � Cj � B j, is thesumof borrowedfundsfrom thefranchisorand
thebank. Agentscansubstitutebetweenloansprovidedby thefranchisorandthebank, provided
theyarewilling to paytherequiredrateof interest. This degreeof substitutabilitycanbemeasured
by carryingout thefollowing exercise. Invertingthecreditsupplyfunctionweget

Bj � � � Ij � ; j � H,L,   #   

where � � . � is an increasing function of Ij. � � . � measures the substitutability between the two kinds of
credit. Suppose that the franchisor decides to raise his rate of interest, given the total demand for
credit from the manager, the amount of loan that the manager takes from the franchisor 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



rateandthefranchisor’s interestratesarethesameandthemanageris indifferentbetweenthetwo
sourcesof credit. Therefore, theamountof credittakenfrom bankincreasesby � � . � dueto an
increasein franchisor’s rateof interest.

Therefore, themanager’sdemandfor creditfrom thefranchisoris givenby

Cj � � j
� Ij, � j � � � � Ij � ; j � H,L   #   

andtheindirectutility functionof themanagersare

V j
� � , � ,I � � E � U 	 � jF

� 

j; � j

� Ij, � j � � � � � I � j
� Ij, � j � � � ; j � L,H,

with thefollowing propertieswhichweshallcall [P2]:


V j

� � , � ,I �

Ij

� EU � � . � � � � j
� Ij, � j � � ,



V j

� � , � ,I �
 �
j

� � EU � � . � ,


V j

� � , � ,I �
 � j
� EU � � . � F � 


j; . � .

Now wearein a positionto stateourmainpropositions.
Proposition 3 (a) With an interlinked credit-franchise contract the high type manager is provided
with optimal credit. The amount of investment by the high type manager solves FH� � 


H;KH� � � � . (b)
The interest rate charged to the high type manager IH� is less than the franchisor’s opportunity cost
� . (c) The optimal contract offered to the high type agent must involve revenue sharing i.e., � H� � 1.
Proof: Seetheappendix. [End Proof] 
Proposition 4 The credit given to the low type agent is sub-optimal. If p � � � IL ��

H � IL � � �
L � IL � � � � IL � then the

optimal contract offered to the low type will involve sharing as well.
Proof: Seetheappendix. [End Proof] 

Theamountof creditprovidedto low typemanageris still suboptimali.e., FL� � � L;KL� �  ! . This
happensbecausethefranchisoris trying to makethemanager’schoosedifferenttypesof contracts.
However, its quiteeasyto checkthatin theworstcasescenariothefranchisorwill providenocredit
to thelow typemanagerandthelevelof investmentwill bethesameasin thestandardfranchise
contract. Thefranchisoroffersrevenuesharingcontractto thehigh typeagentto geta partof the
revenuegeneratedfrom thehigh typemanager’sproject.

Whetherthefranchisoroffersa revenuesharingcontractto thelow-typemanageror not depends
on p, thefranchisor’sprior belief abouttheproportionof high-typemanagersin thepopulation. Note
thatp is boundedfrom aboveby 1. If it is thecasethatthedemandfor creditcomingfrom boththe
highandlow typemanagersareidenticali.e. " H # " L, thenthelow-typemanagergetsa sharing
contractfor anyp $ 1. Howeverthedemandsfor creditcomingfrom thehighandlow type
managersaredifferentwith theformerdemandinga higherlevelof credit. If " H � . � % " L � . � is large
thenthelow-typemanageris offereda sharingcontractonly if p is “small” .

With theinterlinkedcreditandfranchisecontractthefranchisorhasmoretoolsat hisdisposalto
extracttheinformationalrentfrom thefranchisemanager. This is becauseunderthestandard
franchisecontractstheonly mechanismfor extractingdownstreamrentis thefranchiseefeewhile
herethefranchisorcanuseeitherthefranchisefeeor theinterestrate. Theinterlinkedcontractwill
allow thefranchisorto doat leastaswell ashedid in pay-off termsasthestandardfranchisecontract
andin somecasesstrictly better.



Conclusion
In this paperwehaveanalyzedthenatureof inter-linked creditandproductcontractsin the

contextof franchising. Weshowwhatform theoptimalcontractwill take. Weshowthatproviding
financingto franchisemanagerswhomayotherwisefacecreditrationingfrom formal credit
institutionsleadsto anincreasein thelevelof investment. Forhigh typemanagerswegetoptimal
investmentwhile for thelow typethelevelof investmentis at leastasmuchif not higherwith
financingthanwithout. Wefind thatin thepresenceof suchinterlinkagetheoptimalcontractswould
involveoutputsharingbetweenthefranchisorandthehigh typemanagerin all casesandthe
franchisorandthelow typemanageris somecases. Soanyfranchisorwhoprovidesfinancingto the
franchisemanagerwill not write a purefranchisefeecontractbut would ratheruseboththefranchise
feeandtheroyalty rate(outputshare). This lastfinding is interestingandsignificantin view of the
largeliteratureonsharecropping(SeeSingh, 1989 andBhattacharyaandLafontaine, 1995) andthe
controversyregardingthefrequentuseof theoutputsharein bothtenancycontractsandfranchising.

Appendix
Proof of Proposition 1
Thefranchisor’sproblemis

� � �
j,� j � ;j� L,H �max p � � H 	 
 1 � � H 
 YH � 	 
 1 � p 
 � � L 	 
 1 � � L 
 YL � 	 � X ,

subject to

VL 
 � L, � L, rs 
 � 0 � IRL � ,

VH � � H, � H,rs � � 0 � IRH � ,

VL � � L, � L,rs � � VL � � H, � H,rs � � ICL � ,

VH � � H, � H,rs � � VH � � L, � L,rs � � ICH � ,
whereIRj andICj referto theIndividualRationalityandIncentiveCompatibilityconditionsfor
managertypesj � L,H respectively. Usingoursinglecrossingpropertyit is easyto showthatat
optimumonly (IRL) and(ICH) will bind. Wewill omit a formalproofof this statement. Theproof is
simpleandfollows alongthelinesof Laffont andTirole (1993) pp. 55-58. TheLagrangianfor the
franchisor’smaximizationproblemis

£ � p � � H � � 1 � � H � YH � � � 1 � p � � � L � � 1 � � L � YL � � � X

� � � VL � � L, � L, rs  ! " # $ VH % & H, ' H, rs ( ) VH % & L, ' L, rs ( *
First order condition with respect to & L, & H using properties [P1]yields,

% 1 ) p ( ) + , ;U - . . / dG . 0 / 1 2 3 4 ;U - . . / dG . 0 / 1 5 0,   #   

and

p 6 7 8 ;U 9 : . ; dG : < ; = > 0.   #   



Using (10) and (11) we get,

� � p
EU � � . � .

� � 1
EU � � . � .

In an optimal contract � H is chosen such that ICH binds and � L is chosen such that IRL binds. Let� � � 	 j 
 0, � �
j 
 0� ; j 
 H,L � beanoptimalcontract. If � �

L � 1, it impliesthata small increasein � L

will reducethefranchisor’sexpectedpayoffby � 1 � p � F � � L;BL � . Howeveranincreasein � causes

anincreasein theutility of thelow-typemanagerby EU � � . � F � � L;BL � from [P1]. This enablesthe
franchisorto increasethefranchisefee 	 L suchthatIRL bindsagain. Increasein 	 L relaxestheICH

constraintalso. This enablesthefranchisorto raise	 H . Thetotal increasein thefranchisor’s
revenuefrom raisingthefranchisefeefor bothtypeof managersis givenby theshadowpriceof the

IRL andICH constraintswhich is equalto � 1 � p � F � � L;BL � . Thereforethefranchisorcandesigna
continuumof contractswhichyieldsthesamepayoff for thefranchisor. A purefranchisefeecontract
is thereforealsoanoptimalcontract. qed 
Proof of Proposition 2
BL solvesFL� � � L;B � 
 rd � � � � B �

1� � � B � . This will bethemaximumamountof investmentby a managerof
low type. This correspondsto theamountborrowedandinvestedif thelow-typemanageris givena
purefranchisefeecontract. Thereforetheinterestratechargedby thebankto thelow-typemanager

will bers � BL � 
 rd � � � � BL �
1� � � BL � . If rs � BL � 
 � it impliesthattheamountof investmentin anoutletrunby

thelow typemanageris suboptimal. It follows thattheinterestratechargedto thehigh typemanager
is strictly greaterasthedemandfor creditfrom thehigh typemanageris higher. Henceinvestmentin
anoutletrunby thehigh typemanageris alsosub-optimal. qed 
Proof of Proposition 3
Thefranchisor’sproblemis

� � �
j,� j,Ij � ;j� L,H  

max p ! 	 H " � 1 � � H � YH " � IH � � � � # H � IH, � H � � $ � IH � %

" � 1 � p � ! 	 L " � 1 � � L � YL " � IL � � � � # L � IL, � L � � $ � IL � � % ,

subjectto

VL � 	 L, � L,IL � & 0 � IRL � ,

VH � 	 H, � H,IH � & VH � 	 L, � L,IL � � ICH � .
TheLagrangianfor thefranchisor’smaximizationproblemis

£ 
 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 � % .
where' and ( aremultipliersassociatedwith individual rationalityconstraintof thelow typeagent



and the incentive compatibility of the high type agent respectively. First order condition with respect
to �

L, �
H using properties [P2] yields similar values for

�
and � i.e,

� � p
EU � � . � .

� � 1
EU � � . � .

Differentiating the Lagrangian 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; KH� � � � where KH� � CH� � BH� . Substituting in (12) we can
solve for the optimal interest rate charged to the high type manager. This implies that the interest
rate charged to the high type manager satisfies IH� � � � IH� � / � � � IH� � � � , which means that the interest
rate charged to him is lower than � . The share of the manager in the output is

�
H� � IH�� . This proves

thattheoptimalcontractbetweenthecompanyandthehigh-typemanagermustinvolve revenue
sharing, i.e, � H� � � 0,1� andis uniquelydetermined. Theoptimalfranchisefee � H canbesolvedby
usingICH andIRL.  qed 
Proof of Proposition 4
In theproblemfacedby thefranchiserthefirst orderconditionwith respectto IL givesus

 
FL! � " L,KL � # $ %

&
L! � IL, . �

� L
# � IL # $ � ' ! � IL � # ' � IL �

( # p

� 1 # p �
 &

H � IL, . � # &
L � IL, . � % ,

  #   

andfirst orderconditionwith respectto � L givesus

 
FL! � " L,KL � # $ % ( # p � L

2

� 1 # p � ) L! � IL, . � IL

 
F � " H,KL � # F � " L,KL � %   #   

Noticetheright handsideis strictly positiveunless� L
( 0. Sinceweareruling out “wage” contracts

� L * 0. + L , 0 only for a “wage” contract(company-ownership). Thusthesolutionto this
expressionwill yield FL- . / L,KL 0 1 2 whichprovesourassertionthattheamountof investmentby
thelow typemanageris sub-optimal. Now supposep 3 4 5 IL 67

H 5 IL 6 8 7
L 5 IL 6 9 4 5 IL 6 . Wewantto showthatin

anoptimalcontractfor thelow typeagent+ L cannotbe1. Supposenot i.e., + L: , 1. Thenfrom the
demandfor creditof low typemanager, equation(14) reducesto

. IL ; 2 0 , ; p

5 18 p 6
< =

H . IL 0 ; =
L . IL 0 > ? @ . IL 0=

L- . IL 0 ; @ - . IL 0 .

Substitutingin (15) weget



� p�
1� p �

� �
H � IL � � �

L � IL � � 	 
 � IL ��
L� � IL � � 
 � � IL �

� � p
� 1 � p � �

L� � IL �
�
F � 
 H,KL � � F � 
 L,KL � � .

The right hand side is always positive. The denominator in the left hand side is always negative.
Now consider � p�

1� p �
� �

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

1� p �
�

L � IL � � p�
1� p �

�
H � IL � 	 
 � IL � � 0 if

p � �
�
IL ��

H
�
IL � � �

L
�
IL � � �

�
IL � . Hence the above expression does not have a solution. We have a

contradiction. qed 
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