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Abstract
This paper investigates whethénre contractuakxclusion of third-party
extended warranties should begally permissible,using a model
incorporating consumer heterogeneity. The welfare effects of competition
in the market for extended warranties are shown to depend on the degree
of competition in theproductmarket. In contrast to the approach typically
adopted by the courts, the paper argues mhmatufacturers should not
generally bepermitted to practice requirements contracting in extended
warranties, even when the product market is competitive.

1. Introduction

This paper investigatethe problem of whethethe contractuaéxclusion of third-
party extended warranties should HWegally permissible.Consumer heterogeneity
sometimes leads manufacturers to offer a menu of warraatytracts, typically
implemented as a basarranty and an optional extended warraftyt. most products on
which a manufacturer offers anterded warranty, it faces competition from third-party
service contracts. Some manufacturers, howeweake it a condition of supplying a
retailerthat she carryonly the manufacturer's extended warranty. A recent cagpical
of the legal dilemmalord of Canada announcédat as acondition for the use of its
financing plan, dealers had to commit to exclusive salesafd's extended warranty
program.Whenthe FederaAutomobile Dealers Association threatenedake it before
the Bureau of CompetitioRolicy, Ford withdrew the conditionieaving dealers free to
continue selling third-party extended servicsontracts. Should manufacturegenerally
have the right tampose such exclusivity conditions on retailersfeRated questiobeing
debated vigorously ithe courts is whetherrmanufacturer should be permitted to require
that retailers use only the manufacturer's replacepsitdwhen doing repairs. Thigaper
offers a new perspective on this debate, suggesting that competittbe iextended
warranty or post-warranty repamsiness has an important effecttbe base warranty,
and therefore on welfare.

In both the United States and Canada, the legality of such requirements contracting
is still uncertain, despite themagnitude ofthe extended warranty arggrvice contract
markets. Extended warranties are @éasinglymarketed along with most large angny
small appliances. Sears aloneréported to haveold over $1billion worth of extended
warranties in 1991 in the Unitetates. Ford recorded profits eéxcess of $10@nillion
from sales of extended warranties1i@88, despitdierce competition from independent
insurers? Around 40% of all automobiles and major appliances are sold with some form of
extended warrantyypically with a large profitmargin2 For retailers ofproductscarrying
extended warranties, the profits cansigmificant: some analysts estimétat arounchalf

1] am indebted to Nancy Gallini, Frank Mathewson, Mike Peters, Ralph Winter, and seminar participants
at the 1994 meetings of the Canadian Economic Association and at the University of Toronto. This
research was financially supported by the Social Sciences and Humanities Research Council of Canada.
2Cited in Lutz and Padmanabhan (1995).

3Plotkin (1985) and Therrien (1991).



of operating profits fobig consumer electronics chains come from sales of extended
warranties'

In Section 2, theelationship of thigpaper to the previous literature on warranties
and extended warranties is explained. Section 3 develops a model of warrawtieshin
firms choose warranty duration and pricefitins cannotdistinguish betweeheavy and
light users, it is shownhat they may offer separating or pooling warranties, where the
separating warranty is simply characterized by the offer of an optional extended warranty.
Sections 4 (for themonopolistic product market)and 5 (for the competitiv@roduct
market)examinethe effects of competition in extended warrantiegh# productmarket
iSs monopolistic, then the presence of third-party insuneit destroy the price
discrimination scheme dghe manufacturefThis will be welfare enhancing only if "light"
users continue tduy the product.Similarly, if the product market isharacterized by
competition, attempts tinpose exclusivityestrictions on extended warrantraay often
be welfare-decreasing. This rescdintrastswvith current jurisprudencehich is lenient to
exclusivity restrictions if theproduct market i€ompetitive. The paper concludes with a
brief discussion of policy implications, and with suggestions for further research.

2. Related Literature

Economicanalysis ofwarranties idivided bythe principal functionattributed to
warranties: some studies areeqised orthe notion that théunction of warranties is to
shift risk-bearing from risk-averse consumers to risk-newteatantors;while in others,
warranties serve to provide asal of productquality®> Analysis of warraties as dorm
of insurance was begun by H€ab77) and it ighis function of warrantiesvhich is of
interest in the present paper. Warranttgpically seem toprovide at best partial
insurance, which as we il seemay bethe result of consumer heterogeneity, as observed
by Emons (1989) anBadmanabha(l1995), or of consumeanoral hazard. Spenc&977)
was thefirst to showthat warranties could be amformative signafor consumers if it is
more costly for low quality manufacturers to provide long warranties than for
manufacturers of high-qualitproducts in acompetitive market. Grossman (1981)
extended thanalysis tomonopolistic markets and fourtdat monopolists wouldalways
offer full warrantiesbecausenot to do sowould be a bad signal to consumers. Gal-Or
(1989), Welling (1989) and Lutz (198%lerived conditiondimiting the effectiveness of
such signals in various environments. A series of related papers on two-sided moral hazard

4Therrien (1991).

5Two other explanations of the function of warranties are provided by Salop (1977), who observed that
with imperfect consumer information on product quality, the warranty may be used as a tool of price
discrimination; and by Braverman, Guasch and Salop (1983) who noted that a warranty may be used as
part of a two-part tariff to extract consumer surplus.

6See e.g. Bryant and Gerner (1982), Gerner and Bryant (1981), and Priest (1981).
g. bry y



considered th@roblems of using warranties tainimize pralucermoral hazard in the
presence of consumer moral hazard.

The focus of thigaper is the market faxtendedwarranties, which, despite its
importance, hasattracted very little economic study. One exception is Lutz and
Padmanabhaf1995),which considers a puzzle the market for contadénses. Although
warrantiesmay bepurchased as an option, the standard base warramtyrnvactlenses is
zero. They attribute this to the presence of third-party insurers, whose extended
warranties cause a negative externality on base warrasities, consumers with more
coveragewill be lesscareful in handlingheir lenses. They concludieat whereconsumer
moral hazard is a problem and average produibility can begredicted with reasonable
accuracy by an independent insurer, this externalltypwsh base warranties rero.This
result is of course exceptional, since on the ragority of products fowhich third-party
extended warranties aawailable, base weanties are far froraero.Evidently someother
paradigm is required to explathe variety of warranties and extended warrantiealable
on different types oproducts. The present papebmssed on theleathat warranties are
heterogeneous because consumers are heterogeneousimtehsity ofuse and presents
a model which helps to explaihe variety of warrantiesvhich weobserve. In contrast to
Lutz and Padmanabhan, it relies on adverse selection rather than on moral hazard.

3. The Model

3.1 Consumers

The model specification is designed to allow consumer heterogendity aspectvhich
matters most for warranty length: theensity ofuse, or theprobability of breaking a
productwithin a givenperiod. In order tdocus on this, consumers aassumed to be
homogeneous in oth&rays, includingheir ex antevaluation ofthe product. Iraddition,
consumers are risk aversghich is what makesthe warrantyvaluable tothem. They
derive additive utility from money anthe services of at mosbne unit of adurable
product. By nobuyingthe productconsumers obtain a reservation expeciddy equal
to their incomey.

Consumers of type who buy the productobtain services ok, units per unit of
time untilthe product breaks, so that ibiteaks at timé¢, k;t is thecumulative amount of
services obtained. The paramekeis introduced to reflect the fat¢hat almost all
products havesome aspects iwhich intensity ofuse or roughness affecfgoduct
durability. The good breaks wittrobability densityf (Iqt) over the course dfeing used

and all goods are broken by théme they have yieldedK units of services

(J';K f (kt)dt=101i). A productwhich breaks afteyielding services ofk t unitsyields

utility of u(kt), whereu is continuous ands >0 andu’ <0. Thus expected product

lifetime is inverselyrelated tointensity ofusek, but expected total produservices is
invariant tok. A broken product cannot brepaired andields zero utility. Thus if a
consumer oainytypei were tobuy the good (without a warranty) at priseshe would

obtain von Neumann-Morgenstern expected utijity s+ J?K u k9 f( k) dtf independent

’Cooper and Ross (1985), Emons (1988), Dybvig and Lutz (1993), and Soberman (1995).



of i. Note thatthis expression integratesot over servicesthrough time but over
cumulative services timebe probability of breakdown atiny timet. Buying the product
without a warranty igssentially dottery, with a range opossibleoutcomesdepending
on t, the actuafunctioninglife of the product. In order to keep tlgpositionsimple,
there is no discounting.

A warranty contract, consists of the pai[rTi, n } Purchasing a warranty at price

p ensures that the consumer obtains an extnaits of services ithe producbreaks while

the warranty isstill in effect, that is, fort<T, where T is the terminal date of the
warranty. ldeally, a warranty should guarantee some amount of usagdinttdateon that

firms face in setting warranties igdt they generallycannot make them conditional on
usage, which is unobservable; so theyse gnple time restrictions instea#l. Thus
warranties typicallyexpire after et period ofmonths or years.  Followingybvig and

Lutz (1993), the warranty is restricted to a "block" form, so that there is for some period a
constant level of benefits in case of breakdown, at the ewtlioh period coverage drops
discontinuously tazero? A consumer of type who buysthe productwith a warranty

thus obtains expected utility— s— p+ jOTL( kt+ 3 f Kk} dt ij o Kt €Kt dt

Consumers value warranty length because it increasegplketechumber of units
obtained from the durabigood, buttheir marginal valuation othe warranty igleclining
with T, since u” <0. This method of representitige benefit obtained from a warranty is
applicable to repair or replacemevarranties® The expected surplus a consumer of type

i obtains from contrad; is Ui(rj):—pj +'|-0Tj[u(kt+ X - ki] f k) dt

8Automobiles are a partial exception to this rule, since it is possible to limit warranties by the distance
driven. Even in this case, however, the odometer does not specify the type of terrain or the style of
driving, which influences the expected rate of car breakdown. So in the case of automobiles, the analysis
should not refer to time of driving but to intensity of use.

9Note that this analysis ignores the possibility of any kind of deductible. Many types of warranties do not
have explicit deductibles, although some of them do: for example, car warranties often have a deductible,
and some warranties cover only labor and not parts. Including deductibles in the analysis would not

change its flavor or conclusions but would make it considerably more complicated.

10Repair or replacement warranties actually have the bo(rﬂﬁ— t) where

x(z)>0andX >00 z=2 0andx(z) =0 0 z< 0. In this formulation, the value to the consumer of

the warranty is declining withbecause after repair or replacement, the product is returned with only the
balance of the warranty. As it turns out, only the marginal condition of warranty vdlwe htis of

interest, so that we may simplify the model by using a constant without loss of generality



3.2 Firms

For the present thmanufacturer is assumed to be a monopolist, although as shown in
Section 5 with suitable adjustmeritee model also applies tthe case oftompetitive
manufacturers. The manufacturer maarginal manufacturingostc, and for eaclbuyer

of type i, warranty servicingcost w for breakdown inany statet<T, and expected

T , .
warranty servicingostgiven T, of WJ-O f (k t)dt.1! Its expectegrofits perunit sold to a

T

buyer of typei is s+ p—c- \/\4-0 f( k) dt Because consumers aamssumed to have

homogeneous valuations tife productitself, the manufacturer'maximization problem
may be simplified bgplitting it intotwo components. First the manufacturer se¢sjual
to thevalue tothe consumer of thproduct without a warranty. Second, thatimal
warranty contract for buyers of typés chosen to maximize expected profits friirasale

of the warranty contraanly, M.(I;)=p —w'[OTi f(kt) dt We will focus on the second

problem.

3.3 The Full-Information Benchmark

If the firm could identify the consumer typep would be seequal to theconsumer's
valuation of a warranty of duration:

T
(1) p =] Tulkt+ - (k] f( k) dt
The maximization problem for the firm is then simply
T
(2) max [ Tu (g t+ %)= u(k = v} F(k dt
for each type. The first order condition for this problem requires that

3 u(kT+X-U k= wi?

This equality yields annterior solution, calledT *, given two reasonable conditions:
u(x)- u0)>wand u(K+x)-UK)<w Essentiallthese conditions requitbat the

marginal utility ofthe warranty be greater than tbest of warranty servicingor low
outcomes ot and less forigh outcomes oft. The natural outcome ) is that the
optimal full-information warranty lengthl, * is inversely proportional tok, so that

k.
T*=-"1T*.
ok

11More generally, the warranty servicing cost could be writtewﬁst), with the restriction that it be

continuous and non-decreasing.

12The second order condition is

((j;rl'zl =[u(kT+ X - U KT)= W} f( KI+[ U kT » '@ K[ (f BT The second term is

negative, and the first term is equal to zero when the first order condition is satisfied so that this is a local

maximum.



A convenient graphical interpretation of this is given by Figure 1, wshdws iso-
profit and indifferencecurves fortwo types of consumersuying fromthe monopolist.
Different levels ofprofits and consumaettility aregiven by vertical displacements of these
curves. Utility is higher for loweindifferencecurves,while profit is higherfor higher iso-
profit curves. The slope of thendifference curve at any givent is just

[u(kt+ %)= U k9] f( kd, themarginal value tdhe consumer oéxtendingthe warranty;

while the slope of the iso-profit curves vf (Kt), the marginal cost of extending the

warranty. As a result of thenkar additivity of utility of money ithe model, theegative

of consumer surplus from the warranty gven by the intercept of theconsumer's
indifferencecurve on the coordinatxis extending belowhe zerowhile the firm's profit

per consumer is just the intercept of the iso-profit curve abovedh® When the
monopolist hagull informationaboutconsumer types, consumer surplus will be reduced
to zero, as in Figure 1. Note that for bothes theoptimal price ighe same, andnly the
duration varies, with théight userobtaining a longer warranty. In comparison, in the
Stiglitz (1977) andStiglitz and Weis¢1976)analyses othe insurance markehothtypes

of useroptimally obtain thesame amount of insurancbut at different prices. The
intuition behind this difference is simpli@r insurance, in givenperiod of time different

types of users present different levels of risk. In contrast, with warranties different types of
users present theame level ofrisk over different periods. This seemingly trivial
transformation means that one cannot simply transfer the results of analysis of insurance to
the warranty market.



Figure 1
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4. Asymmetric Information with a Monopolistic Product Market

When firms cannotidentify user typesex ante it becomes optimal in some
circumstances to separate the typesfigring a base warranty and an optional extended
warranty. In this section, | compare the outcomes of permittinggaridding independent
insurers from the extended warranty mankéenthe product market ismonopolistic. |
assumehat there aréwo consumer types,=H,L, with 0<k, <k, <1, and a unitnass




of consumers witl\ representing the proportion bfgh-intensityusers. The parameters
k,, k. andA are assumed to be common knowledge. We require one further assumption on
k, andk . Theindifferencecurves of théwo types of user arassumed to have a single-
crossing property within the region of interest:
(A1) [u(k t+ X - Uk O] (k I>[ k= x- Gk} €D & T
This assumptiostates that thadifferencecurves for eheavyuser are steeper than those
for a lighter user at any time before the end oflitie user's full-informatiorwarranty, so
that heavy users will always value any warranty extension more than light users.

| first examinethe case irwhich the productmanufacturer hasxclusivity in its
extended warranties; then the case withextlusivity; and finally I comparewelfare
outcomes in théwo cases. As beforel * denotes th@ptimal full-information warranty
duration for consumers of type
4.1 Product monopoly with exclusivity in extended warranties

When the monopolist isunable to identifythe consumer type, theroblem of
profit-maximizing becomes:

(4) maxAM,, (T, )+(1-A)N () subject to fouincentive compatibility and
participation constraints:
(4" PL: U,/ (r)=0

PH: U,(r,)=0

L U (M)=u.(ry)

H: U, (M) 2U,(r)

LEMMA 1: At the solution to this problem, the constraints PL andmi

be binding.

Proof: See Appendix.
This problem isimilar to the familiar insurance problem with adverse selection described
by Stiglitz (1977). However, itiffers inthat there is a range séparating solutiorsnd a
range of pooling solutions, as described in Propositions 1 and 2 below, depending on
the proportion oheavyusers. Icall the separating warranty contracts offered in response
to this adverse selection probleid®, and I ; and the pooling warrantgontracts
M. The first superscript indicates a monopolyttie product marketyhile the second
superscript indicatethat thefirm has exclusivity inthe extended warranties for its own
product.

For the following propositions, | define a critical valigl[0,1] as the solution to

() [ulk T +N-dk TH)] CkT)=Awt k F)+(1-2) wf k7T)

This definesthe A suchthat thetangency of the pooling iso-profit curve with the
indifferencecurve of thdight user is at =T, *. For anintuitive sense ofhe significance

of this critical value, consider Figure 2. Thalifference ("IC") and iso-profit ("IP")
curves of each type of user are stacked vertically. The slope of the pooling iso-profit curve

(1P5)



Figure 2

is given bythe weighted average of the iso-profit curvesheavyand lightusers, and is
thereforeincreasing withthe proportion otheavyusers. When the proportion beavy
users ishigh, the tangency between the pooling iso-profit curve andligie user's
indifferencecurve will be to thdeft of T, *, and when\ is lower, the tangency must be
betweenT, *and T _*.



PropPosITION1: For A, <A <1, the manufacturer's optimalarranty

strategy will be a menu of separating contrafEfs~ and ' such that

the heavy user obtains the full-informatimarranty duration " = T*

and the light user obtains a shorter warranty of duratigff ¥T,;*<T, *.

Proof: See Appendix.

The separating warranty contracts &rpically implemented as base warranty
which is bundled witlihe productand an optional extended warranty. These are depicted
in Figure 2. Thelight users' warrantgontract " is just the base warrantysually
included automatically withthe product;while I'\"® is the total warranty contract
purchased byreavyusers. Thalifference betweem = and""® can thus be seen as an
extended warranty. The firgirder condition of the monopolist'maximization, derived
from equation (4), requireg"* to satisfy

6 [ulk T+X¥-uUk D] (kT=A Gk F } k)T (f k)JFQ-2) Wf KT
Thus thelength ofthe base warranty is determined by the tangency ofighe user's
indifferencecurve with the weighted average of thdifferencecurve for theheavyuser
and the iso-profit curve for thight user. Note thatvhile the heavy user's warranty
duration with the separatingpntracts isequal to theoptimal full information duration
T,*, the light user's warranty is even shorter than that di¢aeyuser, the reverse of the
full-information case.

PropPOsITION2: For O0<A <A, the manufacturer's optimalarranty

strategy will be a pooling contradt)’™ with warranty duration such that

T *<TM<T*.

Proof: See Appendix.
When A <A,, the TV® given by(6) is greaterthan T, *, and the separating warranty
characterized by Proposition 1 is no longesfit-maximizing, since itdloes not meet IL,
the light user's incentive compatibility condition. Thieg A <A, IL is alsobinding; but
sinceboth IL and IH arebinding, the only possiblesolution is a single pooling warranty.
This single warranty will have duratioi"= defined by (7):

(7) {ulle T+ - dk 7} Tl T=A wl k T+(1-2) wf k)T

This equation requirethat thelight user'sindifferencecurve be tangent to the weighted
average of the iso-profit curves for both types. To seedhigtpooling warranties are
feasible in this rangenote that forA <A,, the iso-profit curve is steeper than the
indifference curve for heavy users, rendering an extended warranty desigmdyl for
heavyusers unprofitableBoth types of users would purchamgy extension intended for
light users, but this would also be unprofitable beyond the pooling optimum.

There is thus a range of pooling warranfie§ which are profit-maximizingfor a
sufficiently low proportion ofheavyusers. Stiglitz never obtains a poolieguilibrium in
his well-known 1977paper on insurancejncethe desired amount ahsurance is the
sameacross types: thaigh-risk type is differentiatednly by risk. With warranties,
however, thehigh risk" type actually has shorteroptimal full-informationwarranty, and
it is this difference between warranties and insurance which ledlss® different results.
The possibility of pooling wearanties obtained here caxplain why extendedarranties
are not available on many products, despite user heterogeneity.

10



4.2 Product monopoly without exclusivity in extended warranties

In this section, | consider a different regimenihich independent insurersaving
the same insurance costss the manufacturer, compete in the extended warranty market.
The independent insurers can offer one or nuanatracts for each typey, ={t,,m }
where 1, is the period of extension of the warranty amdis the pricepaid by the
consumer for the extension. Expected surplus for a consbmeng the extended

warranty would beU, (I,y)=-p-1t+ " " u(kt+ x) f(ki) dt+jffﬂ) G Ky { Kt dt The

independentontracts are thusupplementary tthe contracbffered by the manufacturer

and increase the total period covered by a warranty. The industry may now be described as
a sequential game: the monopolist offers one or more contracts; then indeeswens

offer contracts ofadditional warrantyprotection; andinally consumers select contracts.
The extended warranties must be continuous rmit overlapping with a previous
warranty, and a consumerght purchase a series warrantiesAll firms areassumed to

form rational expectationabout the extended warranties tiradependent insurensill

offer. The independent insurers grerfectly competitive, sdhat in equilibrium their
prices will exactly reflecthe costs of the contractisey offer. Following Rothschild and
Stiglitz (1976), equilibrium in the competitive extended warranty market is defined as a set
of extended warranty contracts sublat, when consumershoose contracts tmaximize
expected utility, (i) na@ontract in theequilibriumsetmakes negative expected profits; and

(i) there is no contract outside tleguilibrium set that, ifoffered, will make a non-
negative profit.

We wish to know how the manufacturer's warranty wdliffer in the
presence of independent insurers. If the manufachasroptimallyoffered a pooling
warranty even without the threat of entry by independent insurersihisewarranty is
unaffected by thepossibility of entry, since angxtension beyondhe pooling warranty
would be strictly unprofitable:

ProPOSITIONS: If 0<A <A, then independent insurers cannot profitably

enter.

Proof: Any extension designed only for heaggrs will be unprofitable;

any extension designed only for light users will attract both types; and any

pooling extension will be unprofitabie.

In contrast, if themanufacturer's optimal pre-entgontract separates the two
types by the offer otwo incentive-compatiblecontracts, theoptimal strategy will be
changed by the possibility of entry. The manufacturer cannot make any economic profits in
the market for extended warranties because of competition. The monopolist will therefore
choose betweenot servingthe light users atll, and offeringthe mostprofitable single

base warrantyr 2™ ={TPMN,DF“>"N}, where the second superscripdicates that the

11



Figure 3

manufacturer doesot have exclusivity inthe extended warranty markdthis warranty,
depicted in Figure 3, will have duratiaiefined bythe tangency of thandifference curve
of light users and the iso-profit curve of pooled users. Thus the condétermining the
duration of this base warranty will be just the same as (7). This leads to:

12



PropPOsITION4: If A, <A <1, competition from independent insurevs|

lead to an increase in the base warranty durationfi@n T'¢ to "™ if

both types continue to be served or (b) fromf* Tto T, * if the

manufacturer does not serve the light users.

Proof: See Appendix.

In addition to the pooling warranty offered by the manufacturer, for any
T™ <T,* the competitive insurers (and perhaps the manufacturer) will offer an
extended warranty to provide optimal coverageheavyusers, so thagx postthere is
separation of user types. The heavy users' contract will extend the total period of coverage

to T,* at the fair-odds pricew'[TT;; f(k,t)dt. The extended warranty purchased by the

heavy user can be seen in Figure 3 as the difference beqwasadl )™ .
4.3 Welfare effects of exclusivity in extended warranties

Provided that bothlypes continue to be served, permitting competition in the
extended warranty market has a non-negative welfare effect thkgoroduct market is
monopolistic. Transfers of money in this model have no welfare effeatinly variable of
interest is how long warranties are. The closer #reyto theull information lengthsr,, *
andT,_*, the larger is welfare. Thus because competition in extended warrantgisens
the warranty obtained by tHight user(while that of theheavyuserremainsthe same),
welfare increases.

If, however,light users form aufficiently smallpart of the markethen the ight
user may not be served atall. In this case, the base warranty is equal to fiie
information warrantyfor the heavyuser and thdight userwill not buy the product. The
welfare result here is tifamiliar one of pricediscrimination. Ifthe profits fom light users
are notlarge enough, then without tipessibility of price discrimination, thayaynot be
served and welfare decreasBsit if light users continue to be served, #lienination by
independent insurers of price discrimination increases welfare.

5. Asymmetric Information with a Competitive Product Market

In this section, | undertakéhe same exercise as in Section byt with the
assumptiorthat the productmanufacturers are in@erfectly competitive industry. In this
case, the consumeains a surplusvhile firms makezero profits.With full information,
the consumer surplus in the competitive casexactly equal tahe firm's profit in the
monopoly case. As before, consumars assumed to be dfvo a priori unidentifiable
types.
5.1 Exclusivity in extended warranties

Eachfirm is initially assumed to have exclusivitytime sale of extended warranties
for its own productThis analysis is similar tthat of Rothschild and Stiglit¢1976). As in
their models, if theproportion of heavy users issufficiently high, then a separating
equilibrium will beobtained, and if the proportion beavyusers is below a critical value,
then noequilibrium mayexist at all. Equilibrium in this competitive bas@arranty market
is defined as @et of contractsuchthat, when consumershoose contracts tmaximize
expected utility, (i) naontract in theequilibriumsetmakes negative expected profits; and
(i) there is no contract outside tleguilibrium set that, ifoffered, will make a non-
negative profit. Eacleontractconsists of thesale ofthe productplus a warranty for the

13



price p+ s. The base warranty is restrictedstart at théime the consumer purchases the
product; and therofitability of anybase warranty will also depend on et of extended
warranties which are offered subsequently.

With heterogeneous consumers, there ter@ possible types of solutionsgain
depending or\. To write Proposition 5, tlefine, inthe appendix, a newritical value
A, 000, 1. A, is the critical value ok at which lightusers arendifferentbetween pooling
and separating contracts.

PROPOSITIONS: (a) For A > A, separating warranties will beffered in

equilibrium such that the heavy user obtains a warranty of duratién T

while the light user obtains a shorter warranty of duratigrt,Tand firms

make zero profits on each type of warranty; and

(b) for A <A, no equilibrium will exist.

Proof: See Rothschild and Stiglitz (1976) or Wilson (1977).

The separating warranty contracts will be sti@t theheavyuser's duration iagain the
full-information one, while the light user obtains a&hort warranty, constrained by the
heavy user's incentive compatibilityBoth warranties W be priced at cost. This
equilibrium ispictured in Figure 4, imhich as wesee,l"" is constrained to be priced at
fair costand to be the begossiblecontract for thdight user subject to thecentive
compatibility constraint of the heavy user, who obtains the warranty cohffact

If A<A,, thewell-known arguments of Rothschild and Stiglitz will shoat
there is noequilibrium, sinceboth pooling and separating candidaguilibria can be
broken profitably. Irestatetheir argumenbriefly, with reference to Figure Both heavy
and light users will prefer the zero-profit pooling warranfyf™ to the separating
warranties” ;% andl"®. However this pooling warranty is vulnerable toe defection of
onefirm to the contractk , which will attractonly light users. Buthenonly heavyusers
will buy TSN, which will be withdrawn. Thus neither a poolingor a separating
equilibrium is possible.

5.2 The Effect of Independent Insurers on a Competitive Product Market

This section examines how competition in the extended warranty market will affect
manufacturer warranties. The result here dugslepend on the proportion béavy and
light users:

PROPOSITION 6: In the presence of competitive independent insurers,

competitive manufacturers will offer a single base warrdrity.

Proof: See text.

First, consider theffect of non-exclusivity irthe range ofA > A,,. It is clearthat
the presence of competitive extended warranties renders the manufacturers' separating
warranties loss-making, since heawgers Wl purchase the warrantiekesigned foright
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Figure 4

users plus an extension frdire independent insurefs(In Figure 4,all users would buy

13The potential free-riding by independent insurers, which is what drives Proposition 6, is analogous to
the "externality” which Lutz and Padmanabhan (1995) find with consumer moral hazard. They find that

competitive provision of extended warranties leads to zero base warranties because consumers will take
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the base warrantyy* andheavyusers would alsbuy the extensionp.) Therefore, the
manufacturers caonly offer poolingwarranties, as in Section 4.2. Thaly feasible
competitive pooling warrantiefll on the zero profitpooling curve, designatetP, in
Figure 4. Independent insurers can offer supplementary extended warmahtigs heavy
users, since any extended warranty designed for light users only will attract all users.
Now we examinethe effect of independent insurers whars A,. Consider the
base warranty 5" shown in Figure 5. Witlexclusivity in extendedvarranties, this base
warranty can be undermined the offer of acontractsuch ast, which will attractonly
light users;thus only the heavy usersbuy IS, leading to equilibriumbreakdown.
However, the presence of independent insuhatsthe effect of generating a stable
equilibrium. Giventhe base warranty S" independent insurers can offer the extended
warrantyy, = - S". Contracté, were it offered, wouldllow independent insurers to
offer thetwo contractsy,, =y’ —¢& andy| =@ —¢. This would be possiblsince these
two contracts together woulthake zero profits.(Note thaty| is the best extended
warranty contract thatan be offered to lightserssince anything belovhe poolingline
would attract otheicompanies to offer yet further extended warranties.) Sigbtusers
would prefer the total contractg to ¢, andheavyusers would preferp’ to (g, all
consumers wouldbuy the contract plusthe extensionsBut then & would become a
loss-making poolingcontract. Thus ndase warranties could be offeradhich would
break the poolingquilibrium. The pooling warranty”s" also cannot be broken by any
extended warranty since it makes zero profits regardless of the extended warranties.

less care of the product than is consistent with a competitively priced warranty. Analogously, in the
adverse selection story here, it is not possible for the manufacturer to offer separating warranties.
However, the outcome with adverse selection is that the manufacturer will offer a single base warranty

which in general will be of strictly positive length.
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5.3 Welfare effects of exclusivity in extended warranties

If A>A,, so thatseparating warranties are offeradhen manufacturerbave

exclusivity in their warranties, the loss of exclusivity may have positive or negative welfare
effects. If theproportion ofheavyusers isvery high, therthe new base pooling warranty

SN may be eveshorter than the separatibgse warranty . In this case, welfarwill
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fall with the introduction of competition in extended warranties. However, if the
proportion ofheavyusers isnot sohigh, thenthe new base pooling warranty will be
longer than the base warranty with exclusivity, in which case welfare would increase. Thus
even in theperfectly competitive markethere may be awelfare gain from forbidding
exclusivity conditions on extendedarranties. IfA <A,, then it isonly the presence of
independent insurers which perméguilibrium inthe market, and it is thudifficult to

make any determination of how welfare would be changed.

6. Conclusions

This paper offers cleapolicy implicationsfor the regulation of the extended
warranty market. Manufacturersay very well wish to make supplies to a teaor
retailer conditional orthat dealer's carrying onlghe manufacturer's extended warranty.
Should this be permitted? Thesee two common approaches to this problem. First, the
"Chicago" approach would permilying regardless ofmarket structure. A second
approach is the ongenerallyadopted by the U.S. courts: if theanufacturer has market
power in the "tying" (product) market, then it should not be permitted to pragice(or
as in this case requirements contracting) theo"tied" (extended warranty) market; and if
the manufacturenas no markegbower in thefirst market, thertying should be permitted.
Neither of these approaches is optimal. If gweduct market ischaracterized by
monopoly or oligopoly, then competition on extended warrantiéeneficial, provided
that light users arenot excluded from thenarket, and the monopolist should then be
prevented fromexcludingthe independent insurers from the extended warranty market
(i.e., tying). On theother hand, evenif the product market istself characterized by
vigorous competition, thetying in the secondary market for extended warranties may
lead to a decrease in welfare! Thasurtsshould be sympathetic to retailevho object
to supplier requirementshat exclude third-party warranties. The conclusiamich
emerges is itine with othereconomicsanalysis ofaftermarketsyhich suggests thatase
by case judgements are required rather thampangerule 14

The practice of requiring dealers to caogly the manufacturer'seplacement
partsmay beinterpreted analogously to a restriction on extended warrasires the
manufacturer is thus restricting competition in service after the base warranty. This type of
requirements contracting has been a contentious issiae ioourts ateast since 1936,
whenthe U.S.SupremeCourt upheld a lowercourtdecision approving Genersotors'
requirement that GM dealers install only GM replacement paftisere has been a variety
of cases orsimilar groundssincethen, most ofwhich have revolvedroundtwo issues:
whether third-party replacemepiarts might be inferior andresult in damage to the

14Eg. see Borenstein, MacKie-Mason and Netz, 1994.
15pick Manufacturing Cov. General Motors Corp. et al.80 F. 2d 641 (1935), affirmgger curiam 299

U.S. 3 (1936).
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manufacturer's reputation; and whether the requirement wauwhld competitioté The
analysis in thispaper helps to clarifyanotherpotentially important issue: third-party
replacemenparts may affect welfare by preventing schemes of price discrimination by
manufacturers. It was exactly this reasortimgt thesuccessful plaintiffsised in the 1992
(and on-going) U.S. Supreme Court cas&odak?’

There are some opportunities for extending this research. In particular, it would be
interesting to try tadestempirically whether thdegal status of manufacturer restrictions
on independent extended servamntracts indifferent jurisdictions variedufficiently to
cause differenbutcomes in manufacturer base warrantihile this paper discusses
extended warranties, itanalysis appliegather morewidely. For example, asimple
variation on themodel presented here would have manufacturers choasifegent
qualities, instead of different warranties,arder to separatbeavyand lightusers. In
general, themodelmay beapplied to anycase inwhich ancillary serviceprovided by a
third-party can effectively bridge the gap betweentracts that weritended to separate
types of users whonpose differentosts on thdirm, and suggestthat it may often be
welfare-reducing to allowhefirst firm to excludethe third party. What is mosurprising
is thatthis result will sometimes hold even whigre first firm is in acompetitive industry.

18In re General Motors Corp. and General Motors Sales G8p FTC 58, 86 (1941Ricto Graph
Products, Inc.y. Federal Trade Commissip@17 F. 2d 821, 828 (1954Englander Motors, Incv.
Ford Motor Co.,267 F. 2d 11 (1959)Alles Corp.v. Senco Products, Inc329 F.2d. 567 (1964).

17Eastman Kodak v. Image Technical Services, 148 S.Ct. 2072 (1992).
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Appendix

LEMMA 1: Step 1 Considettwo contractcombinations{l",,, ", } and{FH ,FL}, where
T =T, and p_< p,, satisfying the four incentive compatibility and participation
constraints.Definel", to be suchihat U () =0. Compared td , profitsmay always
be increased by choosifg. Therefore PL is always binding.

Step 2 Considertwo contract combinations{r,,,r,} and {T,,,r,}, where
T,=T, andp, <p, satisfying the four incentive compatibility and participation
constraints. By IHU,,(I',)=U,, (I ). Foranyl, suchthat U,(I,)>U,(r, ), profits
may be increased by increasimguntil IH is binding.®

ProPOSITIONS1 AND 2: Proof: First to showhat A, is well-defined, we requiréhat
O<A, <1. We require that
Wik T, ) <[UK T*+3- 0k )] € kF)< wf k,T). The firstinequality is
obviously true. By equation (4), the secondinequality is equivalent to
Uk T+ X = d k)] (k)< Gk T + de @k,T)] (FkaT). This is true
by assumption A1l. Thus <O\, < .1

For A > A, ,the problem for the monopolist is to maximize
THyrg:fa{(‘H)\[pH —WJOTH f(kHt)}L(l—)\)[ - V‘JOTL f( k ﬂ
subject to the two binding constraints

[ Tulkyt+ 9= Uk 3] (g dde p=["[ Gk ¢ ¥ GK)] F)tae p
and [ “[u(k t+X) - k 9] {( k ddt- p=0.

The six first order conditions for the six unknowns are
ot _

@ aT——(l—A)M(kLTL>—Bl[L(m+ A- 0k D] €kD

+HBluk T+X-UkT)] (kD=0

6) 2=t (k,T)+B[ Uk T+ - Gk 7] € k=0
© o =1-A+B,-B,=0

9,
@ ZE=r-p,=0

o,

plus the two binding constraints. By (c) and (d), we olffam A andf3, =1. It is obvious
from (b) that T"® =T,*. The application of IH and PLbinding then immediately
identifies T,*.

For A <A,, the constraints change: in particular, timeentive compatibility
constraint for thelight user becomes binay, since the separating solution has
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TM® > T"%, so that IL is ndonger met. Thus IL becoméinding for suchvalues ofh,

T Th
so that[ “[u(k t+ X~ Uk )] (kJde= p=["[ G k+ = Uk} ( Ktdt p
Now theproblem can bsimplified tothe pooling problemsincethe two binding
incentive compatibility constraints require that=1T",:

Tp
9) max p, —wjo [Af(k,0+(1-A) f(k D] dt
subject to the binding constraint
Pe =J0TP[L( kt+X- W k 3] f k) dt Substituting this constraint intthe objective

function and taking the FOC yields the result
awf (k,T)+(1-A)wf(k T={ @ k * X- Gk} ¢ k) which definesthe optimal
T.'5. PL defineghe optimal py'*, thusidentifying the optimal pooling solution, is the
largest\ for which this optimall}*® > T, *.

For completeness, | shothat this pooling warranty is more profitable than any
separating warranty X <A,. A separating warranty would require an optional extended
warranty to be offered to either tieavy orthe light user. Noprofitable extended
warranty can be sold to tteavyuser,sincethe slope of the isoprofit curve is steeper for
the heavyuser than théndifferencecurve fort 2T, *. No profitable extended warranty
can be offered to theght useronly, since by assumptiol, the slope of thendifference
curve for theneavyuser is steeper than the slope ofltgkt user'sndifferencecurve and
any extendeavarranty beyond, satisfying PL will bepurchased by both typesiaking it
a pooling warranty. But we have already found the optimal pooling waranty.

PropPOSITION4: Proof: Following the entry ofanyindependent insurers, the manufacturer
makeszero profits omany optional extended warranty. The manufacturer will therefore
choose between th@ofit-maximizing poolingcontract, inwhich case both typesuy the
product, or the profit-maximizing contract for heavy users only.

(a) Wefirst considerthe case where both types are served. dijjective function is the
same ag9). The firstordercondition is given by7) which solvesfor the solutionT)"™.
Compared with thérst ordercondition for the separating solution (6ly thefirst term

on the RHS iglifferent. Sincdu(k, T+ X - U k 7] {k 7> wf k TO ¥ ,I* the

RHS of (7) is less than the RHS of (6) Ot<T,*. But
[uk t+9= Uk 3] Kk d<[ @k ™+ = Gk )] ¢ kM) O % 1. Therefore
TN > TV,

(b) We now consider the casevimich only the heavyuser is served. In this case, the
monopolist sets thdull-information warranty contract ', * and makes profits of

AN, (. *) but losesall profits on thelight user. Thus the monopolist will choose to
serve only the heavy useer{I‘l G(My )=, (r )} > (1—)\){I'I ArIN) +(s- c)} u
Definition: A, is defined as th& which satisfies

W'[()TH*[)\f(kHt)+(1—)\) (I 9] dt= V\g[OT f k9 deTTLC“E*[ Gkt = ORI Kt
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whereTCE is defined by

Wtk - [Tk e 3= G k)] Ckrae

£ Kt dt
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