


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 optima 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 commonlyobservedhata numberof franchisecompaniegprovidefinancingto their
franchiseesEntrepreneuMagazinés annualFranchises00 providesallist of franchisorsvho
providesuchfinancing 9 out of thetop 10 franchisedistedin Entrepreneus 2000 annualFranchise
500, whichincludesSubway Snapon Tools, Jiffy-Lube, SeverElevenConvenienceétores Radio
Shack GNC, JacksorHewitt Tax ServicesSonicDrive-In RestaurantandMail BoxesEtc.,,
franchisetheir brandnameandprovidesometype of in-housefinancingto their franchiseesSuch
financingcoversa wide variety of thingsincludingthe franchisefee, loansto buy equipment
accountingandpayroll servicespayroll taxes inventoryetc “With MinutemanPressfor example
3M suppliedthefranchiseesvith all of their pressesndthentheir financedivision financedthem”
(Scott 2000) Onepossiblerationalefor providing suchfinancingis thefact thatmanypotential
franchiseegacecreditconstraintsi.e. theyareunableto borrowthe amountgheyneedfrom formal
creditinstitutions As aresult left to their own devices mostfranchisemanagersnay not be ableto
undertakeéhe optimalamountof investmenin the productionprocessScott(2000) pointsoutin her
articlein Franchise World (pp. 27-41) that“smartfranchisorsarebeginningto realizehow theirown
effortscaninfluencethe growthof the system To thatend manyaresettingup financingprograms
to assistin newstoreacquisition aswell asa hostof otherexpansiofupgradingprogramsMoto
Photois agoodexample ... Onebarrierto franchisesaleshasbeenthe $300,000 plus pricetag
Coupledwith thefactthatsomestoreswon't becomeprofitableuntil thethird yearof operation high
debtserviceon amortgagecancreatea hefty cashflow burdenfor a fledgling owner. The Moto
PhotoQuickStartprogramletsa franchiseéuy a storefor aninitial cashinvestmentaslow as
$60,000. Moreover Moto Photofinances$15,000 of the franchisefeefor a franchiseés first store A
notefor the $15,000 is signedby thefranchiseet alittle overnine percentinterestfor eightyears
Moto Photoalsowill finance$7,500 of thefranchisefeefor additionalstores’

Theintroductionof financinginto a standardranchisecontractgivesriseto the existenceof
interlinkagewheretwo or moreinterdependengxchangesresimultaneoushagreedupon Onone
handprovidingfinancingto franchisemanagersnayimproveefficiencyby increasinghe amountof
investmenby franchisemanagersvho may otherwisebe creditconstrainedAt the sametime by
interlinking creditandfranchisecontractghefranchisorcanusethe monopolypowerin onemarket
(ownershipof thebrandnameg to gainrentsin the creditmarket For excellentdiscussion®n the
implicationsof suchinterlinking in agrariancontractsseeBravermarandStiglitz (1982). Basu
(1983, 1987) alsoprovidesinterestingdiscussion®n the subject

In this paperwe analyzethe natureof inter-linked creditandfranchisecontractsandconsider
their efficiencyimplications We introduceadverseselectionn the modelby allowing for two
differentproductivity types- high andlow - amongpotentialfranchiseesThefranchisorhasprior
beliefsaboutthe manageis type We showthatwith a standardranchisecontracti.e., wherethe
franchisoronly leaseghe brandnameto the managethe amountof investmenis suboptimalffor all
typesof managerswhenthe manager$acecreditrationingfrom formal creditinstitutions Also
thereis no unigueoptimalrevenuesharingarrangemenbetweerthe franchisorandthe manager
With interlinkedcreditandfranchisecontractghe highesttype agentis chargeda lower interestrate
thanthe franchisors opportunitycostwith succeedindpigherratesfor lower types Thelevel of
investmenin anoutletis closerto first bestunderinterlinkedcontracts The optimalfranchise
contractwill involve a strictrevenuesharingarrangemenbetweerthe franchisorandthe manageof
hightypeandin somecasedor thelow typemanageaswell

Section2 introduceghe basicstructureof the modelandthe formal creditmarket Section3
presentshe optimal standardranchisecontract Section4 studiesthe natureof the optimal
creditfranchisenterlinkedcontractsandits implicationsfor investmengefficiency andoutput
sharing Section5 concludes



The Model

Theeconomicenvironmentonsistof threekinds of agents Thefirst kind, referredto
henceforthasthe“franchisof areownersof a brandnameor a franchisewhich hasa certainmarket
value Thesecondkind of agentsvork in a projectfor thefranchisorto generateevenue Theyare
called“managers Finally we havethe formal creditinstitutionscalled“banks .

A: TheProductiortechnology

Therevenugyeneratedt a particularoutletdependon the amountof investmentandthetype of
themanagepoperatinghe outlet Themanagergouldbe of two productivitytypes(denoteddy 6):
high and low. With price normalized to 1, revenue can be written as,

Yj = F(0;;K) + ¢, #

forj = 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 arandom variable with continuous distribution
over someinterval [¢,€] denoted by G(e¢) with E(¢) = Oforj = L,H footnote . Thisrandom
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 F;(6n;K) > F(6.;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) isthe 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'(.) > 0andU'(.) < O.
Let X denote the total capital of the franchisor and p the opportunitycostof investment
Fromthefranchisots perspectivahefirst-bestlevel of investmenin anoutletis givenby

Kj" =arg max E[F(0j;K) + € + p(X-K)],
K

Its easy to check that the first-best level of investment in an outlet satisfies
Fi(65;K) = p. #

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 al'so 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
n(B) denotethe bank s subjectiveprobability of defaultonloans We assumehatr'(B) > 0, which
meanghatbanksbelievethatthe probability of defaultis higheronloansof largersize Let r® stand
for the grosslendingrateof thebank Banksalsohaveto monitorthe borrowersto preventstrategic



bankruptcy. Let the per unit cost of monitoring be denoted by 1. Monitoring is costlyhencebanks
will choosao monitoronly whena manageclaimsbankruptcyasis the casein standardiebt
contractsWe assumehatthe formal creditsectoris competitiveandbanksbreakeven Suppose¢
is the grossrateof interestthatthe bankshaveto payto their depositorsThenthe zeroprofit
conditionfor bankscanbewritten as

r'B = (1-n(B))rsB-r(B)nB. #

For simplicity we areassuminghatin the eventof the borrowerdefaultingon his loan, thebanKs
payoffis zero. Thezeroprofit conditiongivesusthe supplyfunctionof creditfrom thebanks We
canalternativelywrite this conditionas

rf+ne(B) _  rd nn(B)

rs = = : #
1-z(B) 1-z(B)  1-z(B)
Fromabovetherateof interestchargedonaloan rs, isincreasingn thesizeof theloani.e.,
d !
ors _ (r +77)7T (B) >0. #

B~ [1-x(B)?

In the bankingliteratureit hasbeennotedthatasthe amountof moneyborrowedincreaseshere
is agreatelincentiveto defaulton loans Hencewhenbankscannotmonitortheir borrowersthey
limit theamountof lendingto anindividual. In Stiglitz andWeiss(1981) suchrationingtakesthe
form of shuttingout somefirms from theformal creditmarketcompletely Howeverthe situationwe
havein mindis the onepositedby GaleandHellwig (1985) whereall borrowersareableto acquire
loansbut everyborroweris rationedasto theamountthey canborrow. Thetermsof theloando not
allow first bestlevel of investmentsthelendingratehasarisk premiumattachedo it, makingthe
interestratechargedn loansrs, “too high” for boththelow andhigh type managers

This creditrationingarisesfrom thefact thatthe lendinginstitutionscannotperfectlymonitorthe
borrowers Also in the eventof defaulttheseinstitutions lackingintimateknowledgeof the
businessmayhavea hardertime recoveringtheloan Whenthefinancingis providedby the
franchisorthe moralhazardproblemis reducedo alargeextentdueto avariety of factors Firstthe
franchisorhasfirst handknowledgeaboutthe businessMoreoverin the eventof onefranchise
managedefaultingon theloan thefranchisorcanoftenbring in anotherfranchisedo takeoverthe
outlet Also alargenumberof franchisoran awardingfranchiseselectmanagersvho areeitherpast
employee®r havesubstantiabxperiencen the businessThusthefranchisoris ableto assesshe
potentialfranchiseés suitability muchbetterthana commercialendinginstitution

The Standard Franchise contract

We startwith a standardranchisecontractwherethefranchisordoesnot provideanyfinancing
to themanagerA standardranchisecontractis a pair (¢, fj) where a; isthe franchise fee charged
by the franchiser to the jth type of manager, (1 - B;) isroyalty 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
a+(1-PF(,.).

The optimal contract can be

« apure franchise fee contract if « > 0, g = 1,



« a standard franchise contract with both a franchise fee and aroyalty rateif a > 0, B €]0,1],
and

e a“wage contractif < 0, g = 0.

Let B; betheamountof creditborrowedby the managenf typej from thebank Notethatunder

astandardranchisecontractthe only sourceof investments from thebanksi.e, K; = B;. Soin this
partof our analysighetermsinvestmen{K) andBorrowing (B) aresynonymousGivenaninterest
raters chargedy the bankthe managemaximizesthefollowing problem

max  E{U[BjF(6;;B) — a — r*Bj]},
{B}

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

EU'OBF()-r1=0 = B = ®(r5,p)

withj =L, H and ®;(rs,8) = (Fj’)*l(rTf). ®j(rs, B) is adecreasingunctionof rs andaincreasing
functionof g.
Giventhedemandunctionfor creditit follows thatin equilibrium,

rs = BiFi(6;;B); j=H,L. #
Givenacontractpair (aj, B;) theindirectutility functionof themanagenf typej is
Vi(a, B,r%) = EXU[BF(0;; @i(r%, B))) —a—r3®i(rs, B)]};  j = L,H,

with thefollowing propertiesvhichwe shallcall [P1]:

w = BU'()(=®;(rs, B)),
oVi(a,p,r%) !

J@T =-EU'(.),

oVi(a, B,r9) B / .
JGT = EU'()F(0;;.).

[P1] impliesthatthe singlecrossingpropertyis satisfied

Proposition 1 There exists a continuum of optimal contractswhere {(«; > O, gj > 0);j = H,L}. A
pure franchise fee contract {(a; > O, gj = 1);j = H,L} isan optimal contract.

Proof: Seetheappendix[End Proof]

Propositionl stateghattherecould be a continuumof optimalcontractsfootnote A revenue
sharingarrangemenbetweerthe franchisorandthe manageis not necessarilysuperiorto a pure
franchisefee contract Theroyalty ratecannotbe pinneddownandin this setupit will perhaps
dependninstitutionalfactorssuchaswhatis consideredo beafair arrangementHowever in this
regardwe would like to point outthata purefranchisefee contractmaximizeshe amountof
investmenin anoutletasit doesnot distortthe demandor creditfrom the manager

Let uslook atthe optimalinvestmenfrom a franchisors point of view. Thefranchisorpossesses
X unitsof capital We havedenotedhereturnto holdingthis capitalasp. It is areasonable
assumptiorthat p is equalto r9, thereturnpaidby the banksto their depositorsWe canstatethe
following result



Proposition 2 Let B, be the solutionto F, (6, ;B) = rdlt;’r—’(’é?). 1frs(BL) = rd“’;f;;) > p then the
-y

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

As notedbeforeundera standardranchisecontractthe only sourceof investmenis from banks
i.e. Kj = B;. Thelendingraters will exceedatepaidto depositors® (andthereforethe franchisors
opportunitycostp), for any probability of defaultthatis greatetthanzeroandlessthanone This

follows from thefact thatwe canwrite from abovers(B,) = —~ nz(BL)

- —_  Theexistenceof the
1-7(BL) 1-n(BL)

probability of defaultleadsto the additionof arisk-premiumto thelendingrate As longtheinterest
chargeby bankson theirloansexceedgshe franchisots opportunitycost therewill becredit
rationingto thefranchisemanagersThe bankingsectoris unableto distinguishbetweemmanagers
of differenttypes As aresultthe high productivity managealsogetscreditconstrainedshe hasto
payanevenhigherrateof interestthanthe lower productivity managerSincetheinvestmenin
outletwill bringaboutincreasen revenudrom the outlet, thefranchisorcangainby providing
creditto themanagerndinterlinking the creditfranchisecontract

The Credit-Franchise interlinked contract

Nextwe considerthe casewherethe franchisormprovidesfinancingto the managersThe
franchiserhasthe option of chargingthe monopolyinterestratewhich would be“very high’.
Howeveraswe know from theindustrialorganizatiorliterature(seeTirole, 1988) the franchisorcan
actuallyincreasehis pay-off by askingfor a two-parttariff insteadof chargingthe monopolyinterest
rate Interlinking the outputandcreditcontractsallows him to do sa He cannow chargea much
lower rateof interestandthenextractthe entireconsumesurplusfrom the agentthroughthe fixed
franchisefeeandor royalty rate In this situationit will be profitablefor the franchisorto offer credit
to theagentsandinter-link thetwo typesof contractsthetermsof the franchisecontractandtherate
of interestchargedntheloan

Thecontractofferedby thefranchisomowis atriple (aj, pj, 1;) ,j = H,L, whereq; is the
franchisefee chargedoy thefranchiserto thejtheagent (1 — B;) is royalty rateandl; is thegross
interestratechargedn loans Theseamountsaredecidedbeforeany productionactivity. Theactual
paymentsaaremadeafter productiontakesplace

Now themanageis ableto borrowfrom the bankaswell asthefranchisor Let C; betheamount
of creditprovidedby thefranchisorto the managenf typej. If amanageis borrowingfrom the
bankaswell asfrom the franchisorthenit mustbethecasethatr® = I; ; j = H,L. Giventhedemand
functionfor creditit follows that

r’(B,r%,n) = Ij = BiFj(6;;Ci+B)); | =H,L #

Thetotalinvestmenin anoutletK; = C; + Bj, is thesumof borrowedfundsfrom the franchisorand
thebank Agentscansubstitutebetweerloansprovidedby thefranchisorandthe bank provided
theyarewilling to paytherequiredrateof interest This degreeof substitutabilitycanbe measured
by carryingout the following exerciselnvertingthe creditsupplyfunctionwe get

B =z(j); j=H,L, #

where z(.) isan increasing function of ;. 7(.) measures the substitutability between the two kinds of
credit. Suppose that the franchisor decides to raise hisrate 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



rateandthefranchisots interestratesarethe sameandthe manageis indifferentbetweerthetwo
sourcef credit Thereforetheamountof credittakenfrom bankincreasedy z(.) dueto an
increasean franchisots rateof interest

Therefore the manageis demandor creditfrom the franchisoris givenby

Cj = @(lj, B) —=(lj);j = H,L #
andtheindirectutility functionof themanagersre
Vi(a,B,1) = E{U[B;F(0;;@;(1},5))) —a—10i(l;, )]} | =LH,

with thefollowing propertiesvhich we shallcall [P2]:

%{jﬁ') — EU'()(~®;(1;, ),
oVi(a,B,l) I

J(T = -EU'()),
oVij(a,p,1) 1 .
JaT = EU (.)F(OJ,-)-

Now we arein a positionto stateour main propositions

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 Fy,(0u; K}y) = p. (b)
The interest rate charged to the high type manager 1} is less than the franchisor’s opportunity cost
p. (c) The optimal contract offered to the high type agent must involve revenue sharing i.e., g < 1.
Proof: Seetheappendix[End Proof]

Proposition 4 The credit given to the low type agent is sub-optimal. If p < - (IL)_fIf'LL(?L)H(IL) then the
optimal contract offered to the low type will involve sharing as well.

Proof: Seetheappendix[End Proof]

Theamountof creditprovidedto low type manageis still suboptimali.e., F (6.;K{) > p. This
happendecausehefranchisoris trying to makethe manageis choosdlifferenttypesof contracts
However its quite easyto checkthatin theworstcasescenariadhefranchisorwill provideno credit
to thelow type managelandthelevel of investmenwill bethe sameasin the standardranchise
contract Thefranchisoroffersrevenuesharingcontractto the high typeagentto geta partof the
revenuegeneratedrom the high type manageis project

Whetherthe franchisoroffersarevenuesharingcontractto the low-type manageor notdepends
onp, thefranchisots prior beliefaboutthe proportionof high-type managersn the population Note
thatp is boundedrom aboveby 1. If it is the casethatthe demandor creditcomingfrom boththe
high andlow type managersreidenticali.e. @y = @, thenthelow-type managegetsa sharing
contractfor anyp < 1. Howeverthedemanddor creditcomingfrom the high andlow type
manageraredifferentwith theformerdemandinga higherlevel of credit If ®y(.) — ®.(.) islarge
thenthelow-type manageis offereda sharingcontractonly if pis“small’.

With theinterlinkedcreditandfranchisecontractthe franchisorhasmoretoolsat his disposato
extracttheinformationalrentfrom the franchisemanagerThis is becauseinderthe standard
franchisecontractghe only mechanisnfor extractingdownstreamentis the franchisedee while
herethefranchisorcanuseeitherthefranchisefee or theinterestrate Theinterlinkedcontractwill
allow thefranchisorto do at leastaswell ashedid in pay-off termsasthe standardranchisecontract
andin somecasesstrictly better




Conclusion

In this paperwe haveanalyzedhe natureof inter-linked creditandproductcontractsn the
contextof franchising We showwhatform the optimal contractwill take We showthatproviding
financingto franchisemanagersvho may otherwisefacecreditrationingfrom formal credit
institutionsleadsto anincreasen thelevel of investmentFor high type managersve getoptimal
investmentwhile for thelow typethelevel of investmenis atleastasmuchif not higherwith
financingthanwithout Wefind thatin the presencef suchinterlinkagethe optimal contractsvould
involve outputsharingbetweerthe franchisorandthe high typemanagein all casesaandthe
franchisorandthelow type manageis somecasesSoanyfranchisorwho providesfinancingto the
franchisemanagemill notwrite a purefranchisefee contractbut would ratheruseboththe franchise
feeandtheroyalty rate (outputsharg. This lastfinding is interestingandsignificantin view of the
largeliteratureon sharecroppingSeeSingh 1989 andBhattacharyandLafontaine 1995) andthe
controversyregardingthefrequentuseof the outputsharein bothtenancycontractsandfranchising

Appendix
Proof of Proposition 1
Thefranchisors problemis

max  plan + (1 Bu)Yul + (L-p)lar + (1- BL)YL] + pX,

{(@j,Bj)ii=L,H}
subject to
VL(aL,ﬁL,I’S) >0 (|RL),
VH(aH,ﬂH,I’s) >0 (|RH),
Vi(aw, pu,r®) > Vi(an, Bu,r®) (ICL),
Vu(an, BH, 1) = Vu(aw, B, r®) (ICw),

wherelR; andIC; referto the Individual RationalityandIncentiveCompatibility conditionsfor
managetypesj = L, H respectivelyUsingour singlecrossingpropertyit is easyto showthatat
optimumonly (IR.) and(ICy) will bind. We will omit aformal proof of this statementThe proofis
simpleandfollows alongthelinesof Laffont andTirole (1993) pp. 55-58. The Lagrangiarfor the
franchisots maximizationproblemis

£=plan+ 1= pru)Yul+ (L-p)lar + (1= p)YL]+ pX
+ A[Vi(ac, Bu,r9)] + pu[Vu(an, Bu,r®) — Vu(ar, B, )]

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

p-ulfU()dGE)] = 0. #



Using (10) and (11) we get,

__bp
H="B00)
_ 1
A= EU'()

In an optimal contract aw is chosen such that ICH binds and o is chosen such that IR, binds. Let
{@; > 0, B; > 0);] = H,L} beanoptimalcontractIf B, < 1, it impliesthatasmallincreasen B,

will reducethefranchisors expectegayoffby (1 — p)F(OL;/éL). Howeveranincreasen f§ causes

anincreasean theutility of thelow-type manageby EU’(.)F(@L;/E\,L) from [P1]. Thisenableghe

franchisorto increasahefranchisefee | suchthatIR, bindsagain Increasen «| relaxeshelCy

constraintalsa This enableghefranchisorto raiseay . Thetotal increasen thefranchisots

revenugrom raisingthe franchisefee for bothtype of managerss givenby the shadowprice of the

IR. andICy constraintsvhichis equalto (1 — p)F(6.; BL). Thereforethe franchisorcandesigna

continuumof contractswvhich yieldsthe samepayofffor thefranchisor A purefranchisefee contract

is thereforealsoanoptimalcontract ged

Proof of Proposition 2

~ ! d . . . .

BL solvesF (0.;B) = %. Thiswill bethe maximumamountof investmenby a manageof

low type This corresponds$o theamountborrowedandinvestedf thelow-type manageis givena

purefranchisefee contract Thereforetheinterestratechargedy the bankto the low-type manager

will bers(ﬁL) = ri*”%. If rS(EL) > p it impliesthattheamountof investmenin anoutletrun by
(B,

thelow type manageis suboptimal It follows thattheinterestratechargedo the high type manager

is strictly greaterasthe demandor creditfrom the high type manageis higher Henceinvestmenin

anoutletrun by the high type manageis alsosuboptimal ged

Proof of Proposition 3
Thefranchisors problemis

max  plan+ (1= Bru)Yu + (In = p)(@u(ln, fu) — 7(1n)]
{(ej B j)ii=LH}

+(L-plor+ 1= UYL+ (L= p)( @, BL) —z(IL)],

subjectto

V|_(O!|_,ﬂ|_,||_) >0 (|R|_),

Vh(aw, Br, 1) = Vu(ar, Bu, L) (ICh).
The Lagrangiarfor thefranchisors maximizationproblemis
£ =plan + (1 - Br)Yu + (I = p)(@u(lH, Br) —z(IW))] +

(A-ploc+ (1 =LY+ (L= p)( @I, BL) — (IL))]
+ /lVL(O(L,ﬂL,h_) + u[VH(aH,ﬁH,IH) — VH(aL,ﬁL,h_)].

wherel andu aremultipliersassociatedvith individual rationality constraintof thelow typeagent



and the incentive compatibility of the high type agent respectively. First order condition with respect
to aL, an using properties [P2] yields similar valuesfor A and u i.€,

__Db
SN=VI®
_ 1
EU'() °
Differentiating the Lagrangian with respect to |y and using property [P2] we get,
lh=p)t'()Bu | (ln)BH
F/ _ — (H p + , #
HoP Oh(ln, ) Op(lu, )

and first order condition with respect to Sy yields

(F/H_p) _IH(D;-|2(IHV) -0. #
B

Thereforein an optimal contract Fi,(0n;K}y) = p where K}, = C}, + B};. Substituting in (12) we can
solve for the optimal interest rate charged to the high type manager. Thisimplies that the interest
rate charged to the high type manager satisfies I, + 7(1{)/7' (1) = p, which means that the interest
rate charged to him islower than p. The share of the manager in the output is 8, = '7“ This proves
thatthe optimal contractbetweerthe companyandthe high-type managemustinvolve revenue
sharingi.e, B € (0,1) andis uniquelydeterminedTheoptimalfranchisefeeay canbesolvedby
usinglCy andIR ged
Proof of Proposition 4
In the problemfacedby the franchiserthefirst orderconditionwith respecto I, givesus

[F'LwL,KL)—pJ% (- )P () - 71 .
= - (19 D) [Pu(ly,.) =D, )],

andfirst orderconditionwith respecto 5. givesus

2
FL(OLKL) - pl = — pAL F(0n,KL) — F(OL,K #
Noticetheright handsideis strictly positiveunlessf. = 0. Sincewe areruling out“wagée contracts
BL = 0. BL = Oonly for a“wagé contract(companyownership. Thusthe solutionto this
expressiowill yield F{ (0.,K.) > p which provesour assertiorthattheamountof investmenty

thelow typemanageis suboptimal Now supposep < (DH(IL)_fIf'LL(?L)H(IL) . We wantto showthatin

anoptimal contractfor thelow typeagentg, cannotbel. Supposeioti.e., i = 1. Thenfrom the
demandor creditof low type managerequation(14) reducego

——LP_[Dn(I) -0 ()] + (L)
_N_ _ap
(IlL-p) O (1) -7'(IL) '

Substitutingn (15) we get



—ﬁ[d)H(lL)—CDL(lL)] +7(lL) _ D
O (1) —7'(IL) 1-p)@ (L)

Theright hand side is always positive. The denominator in the left hand side is always negative.

Now COﬂSide—ﬁ[@H(h_) — (DL(||_)] + T(||_) = ﬁCDL(IL) — ﬁCDH(IL) + T(||_) > 0if

pP< 3 ) . Hence the above expression does not have a solution. We have a
HOILD=OL()+2(I)

contradiction. ged

[F(OH,KL) — F(OL,KL)].
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