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The Magnuson-Moss Warranty-Federal Trade
Commission Improvement Act of 1975 for the
first time explicitly provided the federal govern-
ment with the legislative authority to regulate
warranties on goods and services. The Act pro-
vided for the regulation of the form and some of
the terms and language used in warranties
(Gerner and Bryant 1976; Heaton and Katz 1978;
Heaton, Katz, and Adam 1978). The attention
paid to warranties, however, has also created
interest in substitutes for written warranties,
among which is the service contract. While the
service contract has been used not as a substitute
for a written warranty but rather as an option
available on the expiration of the warranty, there
is little question that under appropriate condi-
tions manufacturers would offer service con-
tracts in place of warranties.

An appliance service contract typically pro-
vides repair service, specified maintenance ser-
vice, preventive checkups, and may provide
specified consequential damages. Service con-
tracts have been available for many years on
some products. However, their widespread
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A model of the interre-
lated demands for
appliance service con-
tracts and for appliance
repairs is developed and
estimated with data
from a 1975 national
sample of households.
The demand for service
contracts is found to be
income and price in-
elastic and about
unitary elastic with re-
spect to the number of
appliances owned.
Appliance service con-
tracts introduce moral
hazard into the appli-
ance repair market, the
elasticity of the demand
for repairs with respect
to service contract
ownership being in the
neighborhood of .55.

345



346 Journal of Business

availability and use appears to be a phenomenon ofthe late 1960s and
1970s.' In 1975 about 28% of all owners of appliances purchased new
(as opposed to used) had at some time owned at least one service
contract (Prohaska et al. 1978). Service contracts appear to have been
ofFered first by manufacturers and were available only in urban areas.
More recently, more manufacturers have entered the market, and local
appliance dealers and repair firms have entered also.

Financially, a service contract can be viewed as failure insurance or
prepaid maintenance and repair service over a specified length of time
called the term ofthe contract. Or, it can be viewed as an extension of
the new product warranty for which a price separate from the price of
the appliance is paid. Both views exist in the appliance industry, the
view varying roughly in accordance with whether the features of the
service contract exactly duplicate those ofthe warranty or differ from
them.

In addition to the features listed above, service contracts may have
other attributes of interest to the purchaser. Because of their prepaid
nature, purchasers spread their risks, sharing them with other contract
purchasers. In effect, the purchase of a service contract exchanges the
uncertainty of sustaining large appliance repair bills for the certain, but
presumably smaller, charges for the service contract.^ The promotional
literature of service contract sellers also points out that the prepaid
nature of the contract protects the purchaser against rising repair
service costs in a period of inflation. Further, the contract assures the
purchaser of service authorized by the manufacturer (if sold by the
manufacturer), which puts the reputation ofthe manufacturers behind
not only the appliance but also appliance maintenance and repair.
Finally, most service contract literature promises prompt and efficient
service.

In spite of the public attention to and the analysis of warranties
(Spence 1973; Brown 1974; Courville and Hausman 1978), little eco-
nomic analysis of service contracts of either a theoretical or an empiri-
cal nature has appeared. This paper begins to fill the gap by examining
the microeconomics of the demand for service contracts. A simple
model of consumer choice is presented in which the consumer owning
an appliance has the option of paying cash for repairs as breakdowns
occur or of buying a service contract. The demand for repairs and the

1. In 1974-75 prices for ttie first-year service contract varied widely among and within
appliance types. They averaged $21 for contracts on air conditioners, ranges, and
refrigerators: $26 on washing machines; and $80-$100 on color televisions. A few had
deductible clauses or coinsurance features (Bryant and Gemer 1976).

2. Service contracts go under several names. Others are maintenance agreement and
extended warranty. This paper will use the term "service contract" throughout. See
Heaton and Katz (1978) for a legal analysis of service contracts.



The Demand for Service Contracts 347

demand for service contracts are derived and then estimated with data
from a national sample of households taken in 1975.

The paper is organized as follows: The next section develops a
household model from which the demand relations for repairs and
service contracts are derived. The section following modifies the model
in the light of data inadequacies and discusses the estimation tech-
niques. Two final sections report the results ofthe emprical analysis
and interpret them.

The Model

The theoretical consideration of the consumer begins after the pur-
chase of an appliance at the point at which a service contract is offered.
This is either after the purchase ofthe appliance or before expiration of
the warranty. Consumers face uncertainty about appliance reliability
and about repair service cost and quality. Service contracts may be
purchased as a form of insurance against any of these types of uncer-
tainties. In any case, the service contract alters the price of using the
appliance. Thus, the decisions about optimum use and whether to
purchase a service contract are interdei>endent.^

Consider, then, a consumer who has an appliance and who must
decide its optimum use and whether to purchase a service contract.
The appliance may fail to work on any particular trial attempted by the
consumer. Since the consumer derives satisfaction only from trials in
which the appliance works, we define a use as a successful trial. The
consumer chooses the optimum number of uses per year and makes
trials until the optimum number occurs.

A technical feature ofthe type of appliance is its reliability measured
as the probability, ft, that it will not break down on any trial. In this
model we assume that the probability of successful use on any given try
is independent of previous successes or failures. A relation exists,
then, between total trials per year, V, and the expected number of
successful trials or uses, N, as follows:

E{N) = ftV. (1)

The consumer chooses the level of successful use, N, to maximize his
utility over use (Gemer and Bryant 1980). The total use, V, varies
randomly as the number of unsuccessful uses, or breakdowns, varies.

3. A case might be made for the interdependence of three decisions: appliance pur-
chase, appliance use. and whether to purchase a service contract. But the fact that the
service contract is typically not offered until after the consummation of the warranty
seriously weakens such a case. For a discussion of this approach, see Gemer and Bryant
(1980).
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Over many periods V = (l/j3)N, but any given period total use is

V = -^N+e, (2)

where e is the random variation in total uses caused by breakdown.
Suppose, now, that the consumer knows the probability of success-

ful use for this type of appliance and views the problem of determining
optimum use as an insurance problem/ The consumer can engage in
self-insurance by setting up a fund into which he pays each year and
out of which he draws cash to pay for any repairs incurred as a result of
breakdowns.'' Alternatively, the consumer may purchase a service
contract from a dealer for a flat fee of $F per year under which the
dealer repairs the appliance on demand at zero marginal cost per repair
to the consumer.

Consider the implications of self-insurance. The total cost per year
for the consumer's N uses is the sum of the operating cost on success-
ful trials {CoN), the operating cost on unsuccessful trials (CoR), and
the total repair cost involved in repairing each breakdown {CrR),
where Cr; = operating cost per trial, Cr = repair cost per breakdown,
and R = number of repairs which are presumed to equal the number of
unsuccessful trials. Thus,

TC" = {Cr + Co)R + CoN.

Defining /*'„ as the expected cost per successful trial or the price of use
under a self-insurance scheme, then,

FS = (xiCr + Co) + Co = aCr + (I + a)Co.« (3)

The interpretation of/*;; is as follows: a $1.00 is the annual premium per
use on an actuarially fair $1.00 insurance policy against appliance
failure; (Cr + Co) is the total cost of a failure. Thus. a(CR + Co) is the

4. The consumer does not. of course, know the probability of successful use on his
specific example of the appliance. One reason he might be interested in the service
contract is to insure himself against the possibility ihat he has purchased a "lemon." i.e.,
an item with a lower than average probability of successful use. Although our model does
not specifically deal with this case, it can easily be modified to do so.

5. See Oi (1978) and Gemer and Bryant (1978) for similar approaches.
6. \{P'^ is the expected price of use and fi is the number of repairs which are presumed

to equal the number of unsuccessful trials, then

PS = E{l(Cr + Co)R + CoNVN}. (4)

Since by definition

V =N +R, (5)

then from (2) and (5),

R = oN +e, (6)

where a = (I - j8)/j8. Equation (3) is found by substituting (6) into (4) and carrying out the
expectation operation.
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annual premium per use on a policy which pays {Cr + Co) per break-
down. Co, of course, is the per use operating cost.

Presuming that all other goods are collapsed into a collective good,
AT, with a price P.r, then the consumer who chooses the self-insurance
option faces a budget constraint of

/ = PxX + Pr,N, (7)

where / = annual income of the consumer.
Next, consider the price of use under a service contract regime.

Since all repair costs are paid by the appliance dealer selling the service
contract, annual costs are

TC = CoR + CoN.

Denoting the price of use under a service contract as P",,, then

n = (1 + oi)Co. (8)

Here, the consumer need only insure himself against the lost operating
cost incident upon breakdown.' If the consumer opts for a service
contract and pays a flat annual fee of $F in exchange for zero repair
costs, the budget line he faces is:

/ =PxX +PIN +F. (9)

Given that the consumer's utility function is

U = u(X,N;H.A), (10)

where// is a vector of the consumer's household characteristics and-4
is the purchased appliance, then the consumer can be conceived as
inquiring which regime (self-insurance or a service contract) yields
more satisfaction. This choice is illustrated in figures 1 and 2. In both
figures, X goods are measured along the vertical axis and N uses are
measured along the horizontal axis. Line ah in each figure represents
the budget line under the self-insurance option. Line ah has a slope of
-[aCr + (1 +a)Co]/Px. Line cd represents the budget line under a
service contract scheme. The sIoF)e of line cd is -[(1 -I- a)Co]/Fx. In
both figures distance ac measures %FIPx, the real value of the annual
fee for the service contract. Figure 1 shows the case in which the
consumer maximizes satisfaction {V > W) by choosing to buy a
service contract. Note that, given the lower price of use, the demand
for use is expanded over that had the service contract not been pur-

7. If the service contract pays incidental damages and if lost operating cost is consid-
ered a part of incidental damages, then the price of use becomes

PI, = Co. (8a)

Since no service contract known to us does consider lost operating cost as incidental
damages, eq. (8) will be used.
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FIG. 1.—The case in which the consumer buys a service contract

chased. This phenomenon is termed "moral hazard" in the insurance
literature. Figure 2 shows the case in which the consumer maximizes
satisfaction {W < V) by choosing not to buy a service contract. Since
the marginal price of use under this regime is higher, the demand for
use is lower than would have been the case had the service contract
been purchased.

The Demands for Use, Repairs, and Service Contracts

The individual's demand for appliance use flows directly out of the
first-^order conditions for maximum utility under the two alternative

0 b d hi

FIG. 2.—The case in which the cotisumer pays cash for repairs
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regimes. In particular,

{n%Px, Pf,, I; A, H), if U' ~ W < 0
N = ( IT)

[N'iPx, P%, F,I;A, H), if V - V^ ^ 0

where «''(•) and «'(•) represent the demand functions under self-
insurance and under service contract regimes, respectively. Fquation
(11) can be written more compactly if it is recognized, first, that/*;; and
P% are not different variables but rather different values of the same
variable, the price of use; second, that F is the expenditure on a service
contract if one is purchased and the expenditure is zero if it is not; and,
third, that «'"(•) and «*(•) are identical functions differing only in the
values of their arguments. Therefore, we can define

Pn = (12)
[/« if f / * C / ' ^ O

and

, f/'̂  < 0
Es = (13)

[F iV VQ

where Pn is the price of use and Es is the expenditure on a service
contract. Equation (II), then, becomes:

N =n(Px,Pn,Es,I;A,H). (14)

The individual's demand for repairs is obtained by substituting (14)
into (7):

R - r{Px,Pn,Es,I;A,H) •¥ e, (15)

where r(-) = a«(-)-
The individual's demand for an appliance service contract is derived

from the alternative maximum utility conditions under the two regimes.
Define a variable, 5* = V - U", as the difference in utilities derived
from the two regimes. Then,

5* ^s*{Px,Pn,Es,l-A,H), (16)

since both t/* and W are functions of the demands for A" and N, which,
in tum, are functions of Px, Pn, Es, J, A, and H. S* is, of course,
unobservable. However, if we define an index, 5, such that

(17)
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then

5 = siPx, Pn, Es, / ; A, H) (18)

can be taken as the individual's demand for a service contract.
Equations (1) through (18) are specified in terms of only two goods:

use of the appliance in question, and good, X. Using subscript i to
denote appliance / and recognizing that the prices of use {Pni) and
expenditures on service contracts (Esi) probably have cross effects as
well as own effects requires the expansion of (15) and (18) to:

R, = r,iPx,Pni Pn,^,Es,, . . . . Es.^, I; A,, H) (I5a)

5, = Si{Px,Pn^ Pn^.Es^, . . . ,Esj^,I;AuH) (18a)

where / = 1, . . . , M appliances.
Finally, the aggregate (over appliances) demands for service con-

tracts and for appliance repairs can be written as:

TR = Y^R,= 2]r,( ) = tr{Px, Pn, Pn,,,
' ' (19)

Esu • - . ,EsM,I•,A^ A.w,//)

' (20)
Est, . . . , £j,w, / ; A,, . . . , A,v,, H).

In (19) the effect of Pn^ on the total demand for repairs on appliances is
the sum of the own-price effect of/*«, on Rj and the cross-price effects
of Pni on each of the R/s {j ^ i). Similar points may be made with
respect to each of the variables in the two equations.

The supply of service contracts can be envisioned to be perfectly
elastic, given appliance age. But for older appliances manufacturers
are only willing to supply service contracts at higher prices to cover the
increased costs of repair. Thus, for the purposes of this paper, the
supply price of a service contract on appliance /, £jp can be expressed
solely as a function of age:

Et, = eUAAt)- (21)

This relationship can now be substituted into (18a). Aggregating (I8a)
over appliances yields:

TS = Y,Si = ^s,{-) = is(Px,Pnr Pn^,
* ' (20a)

AA,, . . . ,AA,v,,/, A, A;,;//).

The effect of age, then, includes the effect that appliance age has on the
supply price structure as well as its independent effect on demand.
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We now turn to the estimation of (19) and (20a) in the section to
follow.

The Econometric Model and the Data

A national telephone survey of consumers was taken in 1975 which
included questions about service contract ownership on five major
appliances: color television sets, room air conditioners, refrigerators,
ranges, and clothes washing machines (Prohaska et al. 1978). The data
were used to estimate a version of the aggregate model discussed above.

The analysis was restricted to analyzing the behavior of those re-
spondents who at the time of the survey owned at least one appliance
of the five studied which they had purchased "new" rather than
"used." This was done to exclude respondents dealing in the used
appliance market where service contracts typically are not available.

TRj is defined as the total number of repairs to the five appliances
experienced by respondent j over the lives of the appliances up to the
survey date. TSj is specified either as the total number of service
contracts ever owned by respondent j on the appliances to date, ETSj,
or the total number of service contracts still owned on the appliances at
the survey date, STSj. Both specifications of 75j were tried in separate
analyses.

The ages of appliances purchased new, AA,j, are proxies for the
stocks of the appliances. The demand for repairs can be expected to
increase or to remain constant as appliance ages increase because the
frequency of repair increases or remains constant with age. The de-
mand for survice contracts is expected to remain constant or to decline
with the age of each appliance because the stock declines and because
manufacturers increase service contract prices with age or cease to sell
them on older appliances (Gerner and Bryant 1976).

The number of new appliances purchased can be expected to in-
crease the demands for both service contracts and repairs and is
intertwined with the specification of appliance age. Since the issue is
primarily empirical we will not discuss it until the next section.

The absence of general price level information, Pxj, was rectified by
using variables on region, Rej, and city size, CSj, of the respondent's
place of residence. These will capture general differences in prices
across regions and by city size and not relative price differences be-
tween other prices and appliances. Since there were no questions
asked in the survey about Pntj, use was made of data on respondents'
expected costs of repair of each of the five appliances as proxies for
P/ifj. These data came from the question, "What would you expect to
pay on a hypothetical new appliance of type ( if it needed repair?" The
response to this question is analogous to Crj, which plays a large part of
fi;,. Since the expected cost of repair is to a hypothetical new appliance
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rather than to the appliance owned by the respondent at the time when
its use was determined, it is denoted as C'r^y It is expected to differ
from Crtj principally because of inflation in repair costs and any change
in repair productivity which occurred in the intervening period. Since
these forces will have affected all respondents equally (holding
appliance age constant), measurement error bias introduced by the use
of C ĵj can be expected to affect primarily the constant term and have
little impact on slope coefficients.

The survey also included no questions on the prices paid for service
contracts. Since F is simply a deduction from total income and con-
sequently its effects on repair and service contract demand contain no
substitution effects, the effect of annual family income, Ij, can be
adjusted to estimate the effects of Es on repairs and service contract
ownership.

Ofthe information available on the respondent's family characteris-
tics, family size {FS j), respondent's age in years {RA j), and whether the
respondent was white (WHj) were considered to be important enough
to warrant inclusion. Family size and respondent's age capture impor-
tant elements of the family's size and life-cycle stage. WHj captures
any taste-related differences between whites and nonwhites in
appliance use and thence in repairs and service contract ownership
and, perhaps more important, any differential market responses to the
two types of people.

Theoretically, the demand for repairs, the demand for service con-
tracts, the price of use, and the prices of service contracts form a
system of simultaneous equations (eqq. [12], [13], [19], and l20a]). This
is so because (19) and (20a) clearly are simultaneous, and since (12) and
(13) can be written as

Pn = pn (S*) (12a)

Es-=esiS*), (I3a)

Pn and Es are simultaneously determined with (19) and (20a).
Econometrically we substituted (12a) and (13a) into (19) and used C^^
in (20a) as proxies for Pn^j. With the other variables included, the
econometric specification of (19) and (20a) is:

TRj = riRej, C5j, TSj, / j , FS^, RAj, WHj, AAu) + «j (19a)

TSi = s{Rej, CSi, CJIy, AA^, / j , FSj, RAj, WHj) + Vj, (20b)

where Uj and Vj are random disturbance terms {Uj includes the Cj/s
implicit in the probabilistic nature of repairs). This specification makes
(19a) and (20b) a recursive system in which (20b) can be estimated first
after which predicted values of TSj may be used in (19a). Specified in
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this fashion, the system allows empirical estimation of the extent of
moral hazard.^

Since TRj can take on any positive or zero value, the appropriate
estimating technique appears to be ordinary least squares. Not so for
equation (20b). TSj is a variable with a range from zero to 5. Further-
more, TSj is regarded as an index of the difference in the latent
satisfaction gained by the consumer under service contract versus cash
regimes for each combination of the five appliances. The difference in
the latent utilities under the two regimes is a continuous variable with a
very wide range of negative and positive values. Denoting the dif-
ference as V*, then equation (20b) can be regarded as:

5, iff/* ^ Vt
j( ), ifO< V* < Vt, (20c)
0, if 0 ^ V*

where 5 is the maximum and zero is the minimum value of TS j\ Vt is
the minimum level of V* necessary for five service contracts to be
owned; and A( ) is the right-hand side of equation (20b).

Given such an interpretation of T5j, the appropriate estimating tech-
nique is ordered probit (McKelvey and Zovoina 1975) in which the
dependent variable takes on integer values from zero through 5 and the
probabilities of owning one through five service contracts are com-
puted. Unfortunately, the data set on neither ever nor still owning
contracts has sufficient cases of ownership of more than one contract
to estimate the full range."

In the face of these difficulties two courses of action were taken.
First, probit estimates of (20b) were made utilizing two alternative
dichotomous dependent variables, ESj and SS^, which took on values
of one and zero as families owned (ever or still, respectively) or did not
own at least one service contract. Second, ordered probit estimates
were made utilizing two alternative trichotomous dependent variables,

Jj and OSSj, which took on values of two, one, and zero as families

8. The recursive empirical system is only a response to data deficiencies. Other
responses are possible, each using less information than ttie alternative chosen and each
yielding less information as a result. For instance, the Pn, could have been replaced by
C;̂  in bolh(19a) and (20a) and equations (12a) and (13a) not used. This would have made
it impossible to examine empirically the link between serviee contract demand and the
demand for repairs. Or. equations (12a) and (13a) could have been substituted in both
(19a) and (20a), making it impossible to examine empirically tbe link t>etween service
contract demand and expected repair costs. By utilizing both the information about
expected repair costs and eqq. (I2a) and (!3a), the alternative chosen allows some
empirical light to be shed on both questions.

9. Only 12% of the sample ever owned more than one service contract, and 4% still
owned more than one at the time of the survey. Twenty-nine percent ever owned at least
one and 16% still owned at least one.
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owned (ever or still, respectively) more than one, one, or no service
contracts.

It is also possible independently to estimate (21), the supply price
structure of service contracts. This can be done using the published
age-specific supply price schedules for the population of service con-
tract vendors for each of the five appliances.

The Empirical Analysis

The results of the analyses and certain calculations based on them are
contained in tables I through 3.'" The probit and ordered probit
equations of ever owning and still owning service contracts are pre-
sented and discussed first with the discussion of the OLS estimates of
the demand for repairs equation following.

The Demand for Service Contracts

Columns 1 and 3 of tables 1 and 2 contain the probit and ordered probit
estimates of the probability of ever owning, ESj, and still owning, SSj,
at least one or more than one service contract on the five appliances,
respectively. The pseudo/?^"s range fTom .09 to .13 and the x^ tests that
the variables account for none of the variance in the dependent vari-
ables must be rejected. Both the probit and ordered probit estimates
can be regarded as estimates of the consumer demand for service
contracts.

While individually none of the coefficients on the expected cost of
repair variables is significantly different from zero, as a group these
variables do contribute significantly. A priori, the coefficients on these
variables could be positive or negative since they are the sums of own-
and cross-price effects, and were expected to be quite small and proba-
bly not different from zero. These expectations were confirmed."

10. The supply price schedules, E',^ = m,, -I- m,AA,, i.e.. eq, (21), are:

Ef = 30.28 + 4.42AA clothes washing machines
£•?•" = 28,70 -t- lAiAA room air conditioners
£J = 26.51 + 2.60A4 refrigerators
E',' = 21.81 + 2.02AA stoves
Ei" = 64.84 + 47.35AA television sets.

Since these are computed on the population of service contract supply price schedules,
no statistics are computed.

11. Theoretically, the effect of an increment in Crj on S, is, from (17):

, = {.dS,/dPn,)(dPn,ldCr,) (22)

fo. if sr > 0

[ t , i , ifSr ^ 0. (^3)

The effect of Cr̂  on TS, is, from (20):

dTSj/dCr, = {%tdS^ldPnt)(dPn,/dCr,) (i.k = \ 5). (24)
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Family income has a small positive effect on the probabilities of ever
and of still owning service contracts: the higher the family income, the
greater the demand for appliance service contracts.'^ In part, the in-
come effect may be a reflection of a positive cross-price effect with
respect to the price of time: the higher the price of time, the more
onerous the job of finding service or performing the job oneself and the
greater the demand for service contracts.

Since the effect of the price of any service contract is simply the
negative of the income effect, the higher the price of any service
contract, the lower the demand for service contracts. These effects are
as expected: appliance service contracts must be judged as normal
goods and as gross complements of each other.

The ages of appliances and the number of appliances are interre-
lated. The AAij take on values of zero if respondent^ does not possess
appliance / purchased new. Otherwise they take on values equal to the
ages in years of the appliances. The variable Nj has a range of 1-5
and indexes the number of appliances possessed by household./. Fur-
thermore, the effect ofthe age variables is confounded with the effect
of the supply price of service contracts. Of the coefficients on the
appliance age variables, all but those on television age in the ever
owned equations are negative, with those on ranges and air condition-
ers appearing to be most significant. If the effect of price ofthe service
contract is the negative of the income effect, as asserted above, and
since the supply price effect is positive in all cases, then the pure age
effect is positive for television sets and negative or small for the
remaining appliances.

As expected, the greater the number of new appliances purchased,
the greater the demand for service contracts. This is one of the two
most powerful shifters of the demand for service contracts. The
number of appliances appears to affect the probability of still owning
more than the probability of ever owning service contracts. This
suggests that the numberof new appliances purchased affects the length
of service contract ownership.

Ofthe three family characteristics included in the demand equation,
whether the family is white affects the demand most, with nonwhites
having a much greater demand for service contracts than whites.

Thus, the effect of CR, on TS, is the sum ofthe own-price and cross-price effects on 5ft,
each multiplied by â  or zero depending on whether a service contract is owned. Since
there is no reason to suppose the cross-price elasticities of demand for use are any
greater than the own-price elasticity, it is clear that the coefficients on the Cr,'s in (20)
can be expected to be positive and very close to zero. Given the measurement errors
introduced by using C'̂ '̂s as proxies forC>,'s in (20b), it may be unrealistic to expect the
estimated coefficients on the C'r "s to be statistically different from zero.

12. The positive income effect could also be a reflection of a positive income elasticity
of demand for major appliances. It is more likely that the inclusion of number of
appliances removes any such influence.
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Whether this large difference emanates from the demand or the supply
side of the market is unknown. It appears that the demand for service
contracts is more a characteristic ofthe young than ofthe old. although
the effect is weak. Since each of the appliance age variables is posi-
tively correlated with respondent's age. however, such an effect is not
surprising. Independent of this link with appliance age. older respon-
dents would be likely on average to have more liquid assets than young
people and thus would be in a better position to engage in self-
insurance. Older people may also be more willing or able to perform
the repairs themselves and thus demand fewer service contracts than
the young.

Family size seems to have more of an effect on the demand for ever
than still owning appliance service contracts. The effect of size is
weak, however, and contrary to expectations. Since the demand for
appliance use—at least for televisions (Gerner and Bryant 1980)—is
strongly affected by family size, it was expected that family size would
also be an important shifter ofthe demand for service contracts. But
intercorrelation between number of new appliances purchased and
family size may be obscuring this effect.

The Demand for Repairs

Columns 2 and 4 of tables 1 and 2 show the OLS estimates of the
demand for repairs on the five appliances studied. The two versions of
the estimates in each table differ only in that probit estimates of 75j
were used in column 2 and ordered probit estimates ofTSj were used in
column 4.

The theory underlying this paper requires a positive coefficient ofthe
index ofthe demand for service contracts in the repairs equation. In all
equations the coefficient ofthe probit index of service contract owner-
ship is positive and significant at the .05 level. At the point of means,
the elasticities of demand for repairs with respect to the indices of
service contract demand are .52 based on the ever-owned-at-least-
one-contract index and .50 based on the still-owned index.^^

The effect of the demand for service contracts on the demand for
repairs is the "moral hazard" effect that is caused by the zero marginal
out-of-pocket costs of repair as a resuh of owning a service contract.
Our estimates of the moral hazard effect are biased because, while the
empirical estimates are based on a recursive system, the theoretical
system is simultaneous.

Family income appears to have a negative, though insignificant,
effect on the incidence of appliance repairs. This could arise for a

13. The analogous elasticities of demand for repairs with respect to the ordered probit
indices are .40 and .62 based on the ever owned and still owned ordered probit equations
in tables 1 and 2. respectively.
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number of reasons, among them that high-income families may buy
higher-quality appliances and. because of higher time costs, use them
less frequently than low-income families. Because city size and region
were used to proxy price, income measures effects of both real and
nominal income changed.

We used the same alternative ways of specifying the presence and
ages of appliances purchased new that we tried in the service contract
demand equation. Nj was positively correlated with the probit indices
of service contract demand, as could be expected given the important
role Nj plays in the determination of service contract demand. Since
the AAij variables do index the presence of appliances purchased new
as well as their ages, Nj was deleted from the repairs equation. Televi-
sions and ranges contribute significantly to total appliance repairs as
they age: televisions by a large amount—between .44 and .50 repairs
per year of age—and ranges by a small amount. It was expected that
washing machine age would contribute importantly to total repair de-
mand since they appear to be second to televisions in frequency of
repairs.'''

All three of the family characteristics variables have statistically
significant effects on total repair demand. The demand for appliance
repairs increases with both respondent's age and family size and is
higher for white than for nonwhite families.

In contrast to the demand for service contracts, the demand for
repairs on the five appliances differs somewhat by the size of the
respondent's place of residence. Relative to respondents in cities,
residents of towns and rural areas appear to have slightly lower de-
mands. This could be because residents of rural areas and small towns
are more likely to do their own repairs. While none ofthe coefficients
of this set of variables individually was significantly different from
zero, as a group they augmented/? ^sufficiently to justify their inclusion
in the final equation. Both region and city size variables were elimi-
nated from the service contract equations because their contributions
were slight and their theoretical justification weak.

Interpretation and Concluding Remarks

Two interpretations ofthe service contract results are possible. One is
to interpret the probit and ordered probit equations in the probability
sense—as equations for the probabilities of ever/still owning service
contracts on the five appliances studied. Under this interpretation,
elasticities of demand for service contracts may be computed from the

14. Average frequencies of repair on ever owned appliances as estimated from the
national survey are: televisions. .63; washing machines. .4S: refrigerators, .27; and wr
conditioners, .17 (Prohaska et al. 1978).
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effects of the exogenous variables on the probability of ever/still own-
ing service contracts. The elasticities from the probit equations must
refer to the probabilities of ever and stilt owning at least one service
contract. Since the modal family owns (ever or still) no service con-
tract, the elasticities from the ordered probit equations refer to prob-
abilities of ever and stilt owning exactly one service contract.

Another interpretation springs from equation (20c). Here the probit
indices predicted by the probit and ordered probit equations are taken
as measures of the difference in the latent satisfaction gained by the
consumer under service contract versus cash regimes for the various
combinations of the five appliances (i.e., as U* ineq. [20c]). Under the
interpretation, the probit and ordered probit equations themselves are
estimates of the demand function for service contracts. Thus, elas-
ticities of demand for service contracts (as distinct from at least one
service contract) may be computed from the probit coefficients on the
exogenous variables.

Both interpretations are taken for purposes of comparison. Of the
possibte etasticities, three are computed; the income etasticity, the
own-price etasticity, and the elasticity with respect to the number of
appliances owned which were purchased new. The own-price etas-
ticities are derived from the income coefficients (recalt that their effects
are the negative of the income effects) evaluated at an annual service
contract price of $30 (Gemer and Bryant t976).

The estimates of the etasticities are shown in tabte 3. Since the

TABLE 3 Elasticities of Demand for Service Contracts, at Least One Service
Contract, and Exactly One Service Contract

Elasticity

Income:

Own price:

Number of
appliances:

Demand for
at Least One

Service
Contract

(1)

.39

.69

-.0008
-.0013

1.24
2.68

Demand for
Exactly One

Service —
Contract

(2)

.41
L39

-.0009
-.0029

2.05
5.48

Demand for

Probit
(3)

.28

.21

-.0006
-.0004

.88

.83

Service
Contracts

Ordered Probit
(4)

.21

.19

-.0004
-.0004

1.05
.75

SOURCES.—'Estimates in cols. (1) and (3) are derived from probit equations in tables I and 2.
Estimates in cols. (2) and (4) are derived from ordered probil equations in tables I and 2.

..—Superscripts e and J refer to ever owned and still owned equations, respectively.
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predicted probability of ever owning contracts is much larger than for
stitt owning them, the etasticities based on ever owning are smatter.
Simiiarty, since the probability of owning exactty one contract is tower
than the probabitity of owning at least one contract, the elasticities,
based on the tatter, are smatter.

Regardless of the method of computation or the interpretation taken,
the demand for service contracts is income inetastic and extremely
own-price inetastic. The demand for service contracts is elastic with
respect to the number of appliances owned if the equations are inter-
preted in a probabitistic sense and about unitary etastic if the equations
are interpreted as demand functions. In either case, the etasticity with
respect to number of apptiances is much higher than the analogous
price and income etasticities. This finding seems reasonabte, given that
the probabitity of repairs can be expected to increase more with an
increase in the number of apptiances owned than with an increase in
income.

Perhaps the most interesting finding is the presence of morat hazard
in the apptiance repairs market due to service contracts. The owner-
ship of apptiance service contracts increases the demand for apptiance
repairs, the elasticity of the demand for repairs with respect to service
contract ownership being in the neighborhood of .55.
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