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The authors investigate whether it is necessary to include diszonfirmation as an
intervening variable affecting satisfaction as is ly argued, or whether the
effect of disconfirmation is ads ly captured by and perceived per-
formance. Further, they model the process for two types of products, a durable
and a nondurable good, using experimental procedures in which three levels of
expectations and three levels of performance are manipulated for each product in
a fudonal design. Each sub|ec' s percewed expectations, performance evaluations,
di , and satisf are ly i by using multiple mea-
sures for each construct. The results sugges' the effects are different for the two
products. For the nondurable good, the rel ps are as typically hypothesized.
The results for the durable good are different in important respects. First, neither
the disconfirmation experience nor subjects’ initial expectations affected subjects’
safisfaction with it. Rather, their satisfaction was determined solely by the perfor-
mance of the durable good. Expectations did combine with performance to affect
disconfirmation, though the magnitude of the disconfirmaiion experience did not
translate into an impact on satisfaction. Finally, the direct performance-saticfaction

An Investigation Into the Determinants of
Customer Satisfaction

link accounts fcr most of the variation in satisfaction.

The concept of consumer satisfaction occupies a cen-
tral position in marketing thought and practice. Satis-
faction is a major outcome of marketing activity and
serves to link processes culmulatmg in purchase and

ption with postp such as at-
titude change, repeat purchase, and brand loyalty. The
centrality of the concept is reflected by its inclusion in
the marketing concept that profits are generated through
the satisfaction of consumer needs and wants.

The need to translate the philosophical statement of
the marketing concept into pragrnatic operational guide-
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lines has directed attention to the development and mea-
surement of consumer satisfaction. In the early 1970s,
consumer satisfaction began to emerge as a legitimate
field of inquiry. The U.S. Department of Agriculture’s
Index of Consumer Satisfaction (Pfaff 1972) was the
first study to reort direct information on consumer sat-
isfaction to pol:cy makers. Both Olshavsky and Miller
(1972) and Andzrson (1973) examined disconfirmed ex-
pectancies and their influence on product performance
ratings. These two studies along with Cardozo’s (1964)
experiment formed the foundation for much of the later
theory testing aad experimental research.

Since the eariy 1970s the volume of consumer satis-
faction research has been impressive. Numerous theo-
retical structures have been proposed to examine the an-
tecedents of sati¢faction and develop meaningful measures
of the construct. The vast majority of these studies have
used some variant of the disconfirmation paradigm
which holds thet satisfaction is reiated to the size and
direction of the disconfirmation experience, where dis-
confirmation is related to the person’s initial expecta-
tions. More specifically, an individual's expectations
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Performance. The primary importance of performance
in the satisfaction literature has been as a standard of
comparison by which to assess disconfirmation. Olshav-
sky and Mlller (1972) and Olson and Dover (1976) ma-

pulated actual product performance, but their emphasis

Dissatisfaction results when a subject’s exp ions are
negatively disconfirmed.
The full disconfirmation p four

was on how performance ratings were influenced hy ex-
rather than on the impact of changes in per-

constructs: expectations, performance dlsconflrmanon
and satisfaction. Figure 1 depicts how the concepts are
thought to be related and summarizes some of the major
satisfaction studies to date.

Expectations. Expectations reflect anticipated perfor-
mance. The satisfaction literature suggests consumers
may use different “‘types’’ of expectations when forming
opinions about a product’s anticipated performance.
Miller ( 1977) 1dentlfxed four types of expectations: ideal,

irable. Day (1977)

among p ion about the nature of the

prcduct or service, expectations about the costs and ef-

forts in obtaining benefits, and expectations of social
benefits or costs.

formance level on satisfaction. Though it is reasonable
to assume that increasing performance should increase
satisfaction, the magnitude of the performance effect vis-
a-vis expectation and disconfirmation effects has not
been shown. If performance judgments are assimilated
toward expectations, we might expect increases in per-
formance to have relatively little impact on satisfaction
if expectations remain constant.

Disconfirmation. In the satisfaction research litera-
ture, disconfirmation occupies a central position as a
crucial intervening variable. Disconfirmation arises from
discrepancies between prior expectations and actual per-
formance. It is prasumably the magnitude of the discon-
firmation effect that generates satisfaction and dissatis-
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faction. Oliver (1977) has siressed the importance of
measuring disconfirmation apart from expectation, as he
maintains the construct has an independent, additive ef-
fect on satisfaction.

493

ages in the satisfaction process. For a more extensive
review of the consumer satisfaction literature, see Oliver
(1980a) and (: zepiel Rosenberg, and Surprenant (1980).
Much more work is needed, however to concep!uallze

In the traditional paradigm it is difficult to ip
disconfirmation independently of expectation and per-
formance precisely because it is defined as the difference
between the two variables. That is, disconfirmation is
determined jointly by the combination of the expectation
and performance manipulations.

Satisfaction. Conceptually, satisfaction i an outcome
of purchase and use resulting from the buyer’s compar-
ison of the rewards and costs of the purchase in relation
fo the anticipated consequences. Operationally, satisfac-
tion is similar to attitude in that it can be assessed as the
sum of the satisfactions with the various attributes of the
product or service. Pfaff (1977) suggests that both cog-
nitive and affective models may be alternatives for de-
scribing satisfaction, whereas LaTour and Peat (1979)
assert that the primary distinction between satisfaction
and attitude derives from temporal positioning: attitude
is positioned as a predecision construct and satisfaction
is a postdecision construct.

The history of the consumer satisfaction research tra-
dition is crudely captured in Figure 1. Most of the early
research focused on the link between expectations and
perceived product performance (£, m,) although few in-
vestigators actually measured expectations, nor did they
measure satisfaction (Cardozo 1964; Olshavsky and
Miller 1972). The existence and direction of the discon-
firmation experience were assumed to result from the
expectation and/or performance manipulations and were
not measured. Low expectations and/or high perfor-
mance manipulations presumably produced positive dis-
confirmation whereas high expectations and/or low per-
formance manipulations were thought to produce negative
disconfirmation.

More recently, the focus of research has shifted to the
relationship among perceived expectations, disconfir-
mation, and satisfaction (v,, m;, m,). Oliver (1977,
1979, 1980b), for example, found independent additive
effects of expectation and disconfirmation on satisfaction
in field studies, although he did not manipulate perfor-
mance. Olson and Dover (19765) examined the effects of
expectation, performance, and disconfirmation on the
consumer’s belief elements. They found beliefs *‘dis-
placed’” toward expectation levels. However, they did
not measure satisfaction, and thus could not examine the
impact of these constructs on satisfaction. Swan and
Trawick (1980) examined the influence of perceived
product performance on disconfirmation and satisfac-
tion. On the basis of correlational analysis, they found
disconfirmation to be strongly related to performance,
as was satisfaction. Taken together, these studies indi-
cate the importance of disconfirmation as an intervening
variable in the satisfaction process.

The preceding limited literature review reveals a body
of empirical research examining one or more basic link-

the and their interrel ly and
to begin to integrate the results of pnor research into
more comprehensive models. Oliver’s (1980b) study re-
lating antecedents of satisfaction (expectation and dis-
confirmation) with consequences (postpurchase am(ude
and i ion) is an imp le of the d
this more extensive model development should take.
One of the crucial deficiencies in the extant literature
lS lhal no study has mvesugated the full set of interre-
hips among expecta perceived performance,
disconfirmation, and satisfaction. Our study is an at-
tempt to fill this gap in the literature. More specifically,
we investigate whether it is necessary to include discon-
firmation as an intervening variable affecting satisfaction
as is commonly argued, or whether the effect of discon-
firmation is adequately captured by exp ion and per-
ceived performance. Moreover, because the impact of
expectations, performance, and disconfirmation on sat-
isfaction may vary for different classes of products, we
model the process for two types of products, a durable
and a nondurable good.

METHOD

The model was investigated by experimental proce-
dures. Three levels of expectations and three levels of
performance were manipulated for two different prod-
ucts, each in a 3 X 3 factorial design.

Products

New products, a video disc player (VDP) and a hybrid
plant (a chrysanthemum), were used in the experiment
for several rcasons. First. the use of new pre.lucts is
desirable to facilitate the manipulation of expectations.
It is highly questionable whether a single communication
can establish expectations about a product with which
consumers may have had considerable prior experience.
With new products, consumers would not have precon-
ceived notions of what the product would deliver. Sec-
ond, the proposed preducts were part of larger classes
of products with which consumers dic have some fa-
miliarity and thus it was possible to obtain judgments of
salient attributes when_expectations and performance
were manipulated.

A final corsideration affecting the choice of products
was the ability to manipulate performance. Actual per-
formance differences were necessary in the expenmen\
because the is was on the rel
of satisfaction to the dlscrcpancxes between performance
and expectations rather than the influence of expecta-
tions on perception. To sorae extent, the generalizability
of the results may be limited by the characteristics of the
products chosen. Both were new products for which per-
formance variation was believable. As familiarity with
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the products and believability vary, the findings of such
experiments may differ.

Subjects

Subjects between the ages of 19 and 65 were recruited
at a shopping mall and offered three dollars to participate
in new product testing. All lived within a five-mile ra-
dius of the test city, a limitation necessary to allow fol-
lowup for another part of the experiment.

Originally, 180 subjects were planned, a total of 20
in each cell. This number was ultimately used for the
plant case but not for the VDP case, which was termi-
nated because of equipment failure. Repair of the prod-
uct would have taken a minimum of three weeks and we
believed resurnption of the experiment after such a delay
might produce numerous history and maturation effects.
Thus, the number of subjects for the video disc experi-
ment was 126 and the cell sizes were slightly unequal.

Though all subjects were assig domly to treat-
ment conditions, all subjects in the video disc product
condition were chosen during the first three days of the
experimenc (Thursday through Saturday).

Manipulations

The proper levels for the expectation and performance
manipulations were determined in extensive pretesting
of the entire experimental process. Expectations were
operationalized as a function of prior consumption ex-
perience and information delivered at the time of the
experiment. This operationalization is similar to Miller’s
(1977) “‘expected”’ type and limited to Day’s (1977)
expectations about the nature and performance of the
product. This limitation was necessar " to ensure, insofar
as possible, that subjects had a common standard of
comparison.

For the expectation manipulations, subjects were
shown one of three different printed messages giving
information about the capabilities of the product, its gen-
eral quality, and instructions on its use. To induce high
source credibility, the source of the message was stated
to be an independent testing lab.

The performance of the VDP itself was not manipu-
lated. Instead a device was attached to the TV monitor
to enable the experimenter to manipulate sound and pic-
ture quality. Performance level was controlled by two
remote dials whereby the focus and hum could be varied
independently. The high performance condition, with
both dials in the “‘off’’ position for no distortion, rep-
resented the theoretical maximum level of performance
that could be obtained.

For the plant, the physical characteristics in each per-
formance condition were varied in the manner suggested
by the pretest results. The high performance plants were,
on the average, 24 inches tall and at the early stages of
development, with 18 blossoms and at least five main
stems. For moderate performance the plants averaged 15
inches in height, with eight blossoms on three main
stems. For the poor performance condition the smallest
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plants, averaging seven inches, were selected. Excess
buds and stems were removed so that these plants had
only five blossoms and only two main stems. Some fo-
liage was also removed so that the plants did not look
full. Average flowering time was 26 days, 15 days, and
9 days for the best, average, and poor treatment con-
ditions, respectively. The manipulation was refined fur-
ther in an attempt to alleviate subjects’ confusion about
what an average chrysanthemum looked like. As part of
the performance manipulation, subjects were shown an
“‘ordinary mum chosen at random from a local florist’s
shop.”’ The referent plant conformed to the average per-
formance characteristics.

Disconfirmation levels were manipulated indirectly
through the manipulation of expectation and perfor-
mance. Pragmatic limitations dictated that disconfirma-
tion could not be manipulated independently. It was pos-
sible, however, to obtain independent measures of
disconfirmation which could then be used in the analy-
sis.

Procedure

A booth was set up in a shopping mall. The first part
of the experiment involved the video disc player. Sub-
jects were exposed to the expectati ipulation and
were given ample time to read it. They were then given
a manipulation check to assess their level of expectation.
Next they were taken to another room where they were
given a five-minute demonstration of the product and its
capabilities. At the end of the demonstration, subjects
were given the opportunity to examine the product and
to ask questions. They then returned to the first room
where they were provided with a scenarin to facilitate
role playing. They were asked to imagine that they had
purchased the video disc player, had used the product
in their home for one month, and that it is operating
exactly like the one they had just seen. They were then
asked to complete the performance, disconfirmation,
and satisfaction measurements described in the following
section.

One-half of the subjects were next given a similar task
with a second new product, the plant. They were again
given some information about the product to establish
their initial expectations. These expectations were mea-
sured and subjects were shown the *‘treatment product”’
along with an ordinary chrysanthemum. Postexposure
performance, disconfirmation, and satisfaction measures
were taken as before.

The ini half of the subj were exposed
to a somewhat different situation with the chrysanthe-
mum. They were initially given the expectation manip-
ulation and their expectations were assessed. Then they
were told that as part of their compensation for partici-
pating in the experiment they would receive an experi-
mental new product. They were given the ‘‘treatment’
plant and were dismissed after their names and addresses
had been obtained so that the rest of their payment could
be mailed to them. Four weeks later, questionnaires
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Table 1
DESCRIPTION OF MEASURES
ltems
Number
Construct Variable Type Plant  VDP Typical statement
Expectations. » Attribute-specific 7 8 Good oor
sound sound
Y2 Global 1 1 Not Excellent
very —_————
good .
Visual resolution:
Performance »s Attribute-specific 7 11 Very Very
(line scale) inferior superior
Overall unit quality:
Vs Global (line scale) 1 1 Very Very
inferior superior
¥s Attribute-specific 0 11 The quality of color reproduction is:
(rating scale)
Terrible Very poor Poor Fair Good Very good Excellent
ye  Global (rating 0 1 The overall quality of the unit is:
scale)
Temible Verypoor Poor Fair Good Very good Excellent
Di i y;  Attribute-specifi 10 11 My expectation of the number of flowers was:
Too high: Accuratc: Too low:
It was It was It was
worse than just as T better
I thought expected than I
thought
¥s Global 1 1 My ion regarding the of the product was:
Too high: Accurate: Too low:
It was It was It was
worse than just as 1 better
I thought eapected than I
thought
Satisfaction Ys Attribute-specific 10 11 —_— = e e e
(beliefs) Strongly Neutral Strongly
agree disagree
Yo Attribute-specific 10 11 —_— ——  — e e e
(affect) Like Dislike
yu Global (verbal) 1 1 —_— e —_— —_
Completely Neutral Completely
satisfied dissatisfied
i Global (faces) 1 1
n Purchase 1 1 How likely it is that you would purchase one of these hybrids when
probability they are available on the market?
0 50 100
Very Don’t Almost
unlikely know certain
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were delivered to those subjects who received the plants.
After they had cc d the questic ires, subj
were given the opportunity to exchange their plant for
another.

At the conclusion of the experiment, subjects were
fully debriefed to correct any misconceptions and to de-
termine whether the experimental process was pene-
trated. None of the subjects interviewed had discovered
the actual purpose of the experiment.

Measures

Several measurements were secured from each sub-
ject. Four constructs were assessed—expectation, per-
formance, disconfirmation, and satisfaction—and mul-
tiple measures were used for each construct. At a
minimum, each construct was assessed by using a sin-
gle-item global and a multi-item, attribute-spe-
cific measure whereby the responses to the individual
attributes were summed to generate the overall construct
score.

The literature reflects controversy about whether sat-
isfaction and dissatisfaction are on the same continuum.
Aiello, Czepiel, and Rosenberg (1977) found some
compression and upward skewing for a mixed scale.
Leavitt (1977), however, found a strong negative cor-
relation between satisfaction and dissatisfaction as one
might expect in using separate satisfaction and dissat-
isfaction scales. We used a single satisfaction-dissatis-
faction continuum. We believed the return from using
separate satisfaction-dissatisfaction scales was not worth
the burden imposed on subjects given the complexity of
the study, and particularly given the equivocal nature of
the evidence on whether satisfaction and dissatisfaction
are at opposite ends of the same scale. Satisfaction with
each product was assessed by using both belief and af-
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fect multi-it of ion in accord with
Pfaff’s (1977) suggestion.

Subjects did not actually purchase and use the prod-
ucts. The elapsed time between the expectation manip-
ulations and the collection of the dependent measures
was limited. Subjects were asked basically to role-play
the situation because, in an experimental setting, it is
very difficult to provide extended usage of products,
particularly durable goods. Nonetheless, satisfaction is

ptuaily di ished as a postpurch ol
non. To the extent that the experimental setting did not
allow for the necessary vicarious learning whereby sub-
jects could experience satisfaction with use of the prod-
uct, the satisfaction measures may be confounded with
attitudinal measures.

The pretest also raised some concern about subjects’
abilities to use the originally conceived line scale for
recording their assessments of VDP performance. Con-
sequently, a 7-point rating scale was also used for the
VDP to capture subjects’ performance evaluation. Table
1 describes each of the measures used.

RESULTS

oy
s dist

Manipulation Checks

The success of the manipulations in producing the
desired expectatior: and performance effects was as-
sessed by analysis of variance procedures. The attribute-
specific measures were used for this purpose because
measurement theory suggests multi-item measures are
typically much better than single-ittm measures (Churchill
1979; Nunnally 1978), although high correlations were
found between the single-item global measures and the
multi-item summed scores for both the expectation and
performance measures.

Table 2
MANIPULATION CHECKS

Analysis of variance table

Degrees of Sum of Mean Treatment 95% confidence
Manipulation Source freedom squares square F level interval
Plant
Expectation Between 2 288.24 144.12 161.28* Low 2.94t0 3.55
Within 177 158.17 .89 Moderate 4.8l to 525
Total 179 446.41 High 6.14t0 6.53
Performance Between 2 249.03 124.52 24.82* Low 7.57to 8.68
Within 177 887.92 5.02 Average 9.20 to 10.40
Total 179 1136.96 High 10.41 to 11.57
Video disc player
Expectation Between 2 135.26 67.63 94.52* Low 3.43t0 4.03
Within 123 88.01 72 Moderate 4.95t0 5.45
Total 125 223.27 High 6.03t0 6.51
Performance Between 2 153.97 76.98 19.74 Low 8.99 to 10.54
Within 123 479.81 3.90 Average 10.67 to 11.69
Total 125 633.78 High 11.94 to 13.00
p <.001.
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Table 3
SCALE RELIABILITIES FOR MULTI-ITEM MEASURES

497

of the scales for each product are high and in general
are well above the minimally acceptable level of .70 rec-
ommended for basic research (Nunnally 1978). Further,

ion of the item-to-total score correlatis (not

Coefficient
Measurement alpha shown) reveals some interesting patterns. Though all
Video disc items for the VDP expectation measure correlate with
Expectation .88 the total score, the items that correlate most are those
Performance corresponding to the attributes manipulated in the ex-
l‘izg““ ‘g: pectation message. Items referring to appearance and
Disconfirmation 85 disc quality, for example, are less h'lghly correlated with
Satisfaction overall performance than other attributes. Though these
Belief .87 observations are not totally unexpected, they do provide
Affect 1 indirect evidence that the scales were functioning prop-
P’é"” " erly and that response set bias was not a major problem.
xpectation 95 . g}
Performance (linc) 93 At the same time, factor analyses of the scale items sug-
Disconfirmation .81 gest this scale and all the other multi-item scales for the
Satisfaction VDP were unidimensional. The item-to-total correla-
ii;::{ 'gi tions for the plant are uniformly high. This finding might
- be expected given the fact that more attributes were
manipulated for the plant and the judgments seemed to
be made in a more holistic manner. Again, factor anal-
Table 2 suggests the ipulations had the i ded ysis indi that all of the plant multi-item scales were
effects. The overall F-tests are significant in each case unidimensional.
and there is good separation in the mean response levels
corresponding to each treatment condition. Plant
I The lower triangular portion of Table 4 contains the
Scale Reliability pairwise correlations among the Here x, and

Though investigating the reliability of all scales is de-
sirable, it was not possible in our study. The nature of
the contact precluded the opportunity to generate any
stability estimates of reliability such as test-retest. This

x, refer to the expectations and performance manipula-
tions, respectively, and y, through y,, refer to the mea-
sured variables described in Table 1. Several aspects of
these correlations are worth noting. First, most of the
appear to have good convergent and discrim-

pmblem is greater for the single-it For the
multiple-it one can cal coefficient
alpha which provides a good estimate of the reliability
of a measure (Churchill 1979; Nunnally 1978; Peter
1979).

As Table 3 indicates, the alpha coefficients for each

inant validity. The measures basically correlate rauch
higher with other measures assessing the same construct
than with measures assessing different constructs. The
single exception is y,,, the ‘‘purchase probability’” mea-
sure of satisfaction, which has correlations with the other

Table 4
PAIRWISE CORRELATIONS
» ¥ ¥s Y s s » s ¥y Yio Y Y Yur X X

» 92 48 41 50 45 13 5 44 56 18 41 36 78 8
I 92 43 3 46 43 1 1 37 52 17 36 38 78 0
¥ 42 40 86 80 74 56 35 78 76 30 65 52 34 49
Y 37 37 9 69 68 48 36 66 65 36 64 61 24 45
¥s 90 53 40 80 81 23 56 48 40 43
Ye 57 43 72 7 27 53 47 38 38
» ~18 -18 26 27 5 51 47 18 39 33 16 52
» -0 -13 36 32 7 38 35 16 25 20 2 41
¥s 24 2 S8 57 51 59 83 25 56 39 32 46
Yo 20 16 58 54 55 6 76 29 59 46 45 41
Y 21 19, 57 56 49 61 69 7 25 26 9 23
Y 16 16 51 53 53 64 74 86 75 56 32 21
Y 10 12 34 34 39 37 57 57 57 59 28 26
X 80 80 43 40 26 -19 22 15 18 1 3 4
x 0 0 47 41 57 6 57 63 45 57 33 0

The entries below the diagonal are the correlations for the plant data and those above the diagonal are the correlations for the video disc data.

All decimals are omitted.
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. Figure 2
MAXIMUM-LIKELIHOOD PARAMETER ESTIMATES FOR THE
PLANT DATA
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*A measure that was dropped from the model because it did not
display desirable measurement properties.

measures of satisfaction (y,-y,,) that are equal to or
lower than the correlations of these measures with the
global disconfirmation measure (yg). Further, the relia-
bility of the behavioral intention measure when consid-
ered as part of the satisfaction construct is only .399
compared with .691 for y,, .845 for y,,, .674 for y,,
and .844 for y,, (Bagozzi 1981). These results suggest
i is not a good measure of satlsfacnon and theref

_ B
Yoo g 2T
£ Manipulated ion: n
1 1
£_ Manipulated n
2 2

n_ Disconfirmation
3

ﬂu Satisfaction

of correlations among the measures is impressive in
terms of size and direction given the hypothesized
model.

Second, though the experimental manipulations had
the intended impact, they had some other impacts as
well. In particular, the correlation between expectation
(x,) and performance (x,) as mampulaled is zero and the

,

correlations between ip d performance (x,) and

it was dropped from the analysis.' Otherwise, the pattern

"The caution is in order that whenever one drops measures from a
model such as this the chance of finding a satisfactory model is in-
creased, with the consequence that the research results may well be
capitalizing on chance.

measured expectation (y, and y,) are zero, but the cor-
(x,) and mea-
sured performance (y, “and ¥a) are not zero. As a matter
of fact, the correlations between manipulated expecta-
tion and measured performance are almost as large as
those between manipulated and measured performance,
a condition that has an important consequence in the fit-
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ting of a model to these data. This correlation seems to
suggest that subjects’ performance evaluations were af-
fected not only by the performance treatment to which
they were exposed, but also by the fact that they had
been somewhat sensitized by the prior expectation ma-
nipulation and manipulation check. However, an anal-
ysis of variance of the responses as a function of the
treatment levels (not shown) indicates no significant in-
teraction effects between manipulated expectations and
performance for either product.

LISREL (Joreskog and Sérbom 1978) was used to
estimate the | of the hy d model. This
approach was in keeping wnh the idea expressed by
Alwin and Tessler (1974) that if one is considering the
effect of an experiment, the parameters of interest should
be the structural parameters relating the latent constructs
rather than any regression coefficients relating observed
y’s to observed x’s. Bagozzi (1980), Blalock (1971), and
Costner (1971) also advocate such a position.

The fit of the hypothesized model to the data is me-
diocre. The structural parameters are significant and in
the expected directions. However, the chi square value
indicates the model does not fit the data (p = .000) and
there are several large residuals, particularly involving
Xy, ¥5, and y,. A direct link from ), to m, was introduced
which resolved the large y, and y, residuals. Those in-
volving x, were a little more troublesome to treat. Their
size and pattern seemed to suggest direct links from £,
to both m, and m,. The direct link from £, to m, proved
to be not significant, though, and it was subsequently
dropped. Figure 2 depicts the final fitted model but dis-
plays only the structural parameters for ease of reading.
Table S lists the final parameter estimates, standard er-
rors, and t-values for both the measurement and struc-
tural portions of the model;’ Table 6 reports the relia-
bility values for the individual and the
reliability values for the constructs (Bagozzi 1981)

The evidence pertaining to the measures confirms the
previous indications of their quality. All of the reliability
values for the individual variables are high and the com-
posite reliability values for the constructs are very high,
the smallest being .834 for the disconfinnation measure.
The evidence on structural relationships is also encour-
aging. The one disappointing set of evidence is the over-
all chi square value of 87.1 with 46 degrees of freedom
which suggests the composite hypothesis that the model
is true in the total population must be rejected as unten-
able. One must interpret this result witn caution, though,
because chi square is a valid test statistic only if the anal-

?Note that Table 1 indicates a negative error variance in y;, which
is impossible. A condition like this often can be traced to extremely
high initial correlations between measures designed to assess the same
construct. In this case, r,,,, = .939; y, was subsequently dropped and
the model reestimated. All parameter estimates came out exactly the
same to one decimal place (many were the same to three decimal
places) and thus we decided to use the model with y, included because
of its greater degrees of freedom.
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Table 5
ESTIMATED PARAMETERS FOR PLANT EXPERIMENT
LISREL  Standard T Standardized
Parameter  estimate error value value
Ba 458 062 7.379 433
Bu -.209 057 -3.652 -.253
B 143 059 2.437 .183
Ba 192 052 3.671 221
B 225 053 4.243 274
Bus 750 .084 8.909 715
Y .806 044 18.261 842
Va2 471 058 8.186 466
Va2 510 059 8.613 644
A 1.000* 957
A 1.002 037 27.216 958
A 000 1.011
A 920 036 25.473 930
A 1.000* 791
A 1.133 089 12.785 896
A 1.000° 829
Ao 1112 069 16.062 922
Ay 978 075 13.061 811
A 1.106 069 15.914 917
Var(,) 267 034 7.798 291
Var(l;) 608 .070 8.663 595
Var(;) 262 047 5.547 418
Var(t)) 151 .031 4.885 220
0, 084 020 4.189 084
0, 081 020 4.066 081
0, ~.020 028 -.726 -.020
0, 137 028 4.926 137
0, 373 050 7.521 373
0,4 195 041 4.766 195
[N 313 038 8.249 313
o 151 024 6.257 151
» 343 041 8.403 343
[ 160 025 6.474 160
X% = 87.1, p = .000.

*Constrained.

ysis is based on the sample covariance matrix and not
the correlation matrix, which is certainly not true in this
instance (Joreskog and Sorbom 1982; Bentler and Bonett
1980). Further, other indicators suggest the model pro-
vides a reasonably good fit to the data. First, the average
residual between the observed correlations and the the-
oretical corrélations given the structural model is only
—.0001. Second, the squared multiple correlations for
each of the structural equations are reasonably high.

n,—perceived expectations 709
m,—perceived performance .406
ny—disconfirmation 581
m,—satisfaction 780

Finally, Tucker and Lewis’ (1973) reliability cocfficient
indicates about 98% of the covariation to be explained
is accounted for by the proposed structure (Bagozzi
1980, p. 106-12).

The t-values of 18.261 and 8.186 for vy,, and ,,, re-
spectively, indicate the experimental manipulations were
clearly successful. Further, performance has a positive
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Table 6
INDIVIDUAL MEASURE AND COMPOSITE CONSTRUCT RELIABILITIES
Plant Video disc
Construct/measure Measure Composite Measure Composite
Expectations 957 962
¥, —Attribute-specific 916 921
y, —Global 919 926
Performance 970 932
¥, —Attribute-specific (line) 1.020° 71
ys —Global (line) .873 .620
ys —Attribute-specific .887
(rating)
s —Global (rating) 820
Disconfirmation .834 872
¥; —Attribute-specific 627 982
ys —Global .805 .591
Satisfaction 926 904
yo —Attribute-specific .687 811
(beliefs)
Yo —Attribute-specific .849 .840
(affect)
i —Global (verbal) 657
y12 —Global (faces) .840

*The reliability cannot exceed one. An impossible condition like this often can be traced to extremely high initial correlations between measures
designed to assess the same construct. In this case r,,,, = .939; y, was subsequently dropped and the model reestimated. As all parameter estimates
came out approximately the same, we decided to use the model with y, included because of its greater degrees of freedom.

impact on disconfirmation, with higher product perfor-
mance leading to subjects rating the product as perform-
ing betier than expected (85, = 0.183). Expectations
have the opposite impact in that high expectatiors pro-
duced disappointments among subjects about the perfor-
mance of the plant (B,,

—0.253). Satisfaction is re-
lated positively to disconfirmation as is commonly
suggested (B,; = 0.715). Participants who felt that the
plant performed better than originally anticipated were
satisfied with it. Note, however, that the level of satis-
faction is also affected directly by subjects’ expectations
(B4 = .221) and performance perceptions (8,, = .274);
when either of these are high, subjects are more satisfied
with the plant. Expectations and performance thus have
a direct impact on satisfaction in addition to their indirect
impact through disconfirmation, although the impact of
disconfirmation on satisfaction is the largest of the three.
Note finally that the unexplained variation with respect
to satisfaction is low (variance {, = .220). As in regres-
sion analysis, one can divide this unexplained variation

ment. The evidence on the convergent and discriminant
validity of the measures is not as strong as it is with the
plant data. The satisfaction measures are particularly
troublesome. Neither y,,, y,,, nor y,, satisfies the criteria
for convergent and discriminant validity. All have cor-
relations with the other measures of satisfaction that are
less than their correlations with other measures of dif-
ferent constructs; consequently, y,;, y;,, and y,; were
dropped from the analysis. Another feature to note in the
pairwise correlations is that those involving expectations
and disconfirmation have a different pattern than before.
In the plant experiment, all the pairwise correlations be-
tween the two expectation measures and the two discon-
firmation measures are negative; in the VDP experi:nent
they are positive though small.

The final model used to account for the plant data was
fit to the VDP data. The chi square value indicated the
model did not fit the data very well. Further, the t-values
indicated the parameters B,, and B,; were not significant.
They were dropped and the model was reestimated. An
i | chi square analysis indicated they indeed

by the total variance in m, to produce a o
the proportion of the total variation left unexplained.
This in turn can be subtracted from one to produce an
assessment of the proportion of the total variation in sat-
isfaction accounted for by the model. These calculations
indicate that 78% of the variation in satisfaction is ac-
counted for, suggesting the model does very well in
“‘explaining’’ respondent satisfaction with the plant.

Video Disc Player

The upper triangular portion of Table 4 contains the
correlations for the measures in the video disc experi-

should be omitted. The Ax? value of 2.2 was not sig-
nificant, indicating that including the two parameters did
not improve the fit.

Although the chi square test indicates that the overall
model must be rejected, other rules of thumb on relia-
bility, validity, and fit indicate a reasonably good model
overall. The constructs are adequately captured by the
measures. The composite reliability values in Table 6
range from .872 for the disconfirmation construct to
.962 for the expectation construct. The residuals are also
small; the average residual between the observed cor-
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Figure 3
MAXIMUM-LIKELIHOOD PARAMETER E£STIMATES FOR THE
VIDEO DISC DATA

5
€

5
*Measures that were dropped from the model because they did not
display desirable measurement properties.

relations and the theoretical correlations produced by the
proposed structure is only .0014. Tucker and Lewis’
(1973) relmbllxly cocfﬂcnent suggests that 92% of the
covariation avai o be d is ac d for by
the proposed structure‘ Finally, the squared multiple cor-
relations for each of the structural equations are reason-
ably high, indicating that each of the constructs is cap-
tured rather well by the model.

n,—perceived expectations 657
n,—perceived performance 488
ny—disconfirmation 455
ny—satisfaction 877

ion is ly well d for, as almost

Reproduced with permission of the copyright owner.
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88% of the variation in the satisfaction construct is ex-
plained by the fitted model.

Several parallels can be seen between the VDP results
(Figure 3, Table 7) and the results of the plant experi-
ment. The experimental manipulations were very suc-
cessful. Subjects’ performance evaluations were affected
by their perceived expectations. Disconfirmation is neg-
atively related to expectations and positively related to
performance, and the performance manipulation also has
a positive direct impact on disconfirmation. The main
differences in the results are related to the satisfaction
construct. Whereas expectations, disconfirmation, and
performance all affected satisfaction in the plant exper-
iment, only performance had an impact in the VDP ex-

Further reproduction prohibited without permission.
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Table 7
ESTIMATED PARAMETERS FOR VIDEO DISC EXPERIMENT
LISREL _ Standard T Standardized

Parameter estimate error value value
Ba 466 067 6.924 11
B -1190 091 -2102 -185
By 644 118 5.467 5712
¥
b 961 074 12.914 937
B
n am 056 13.871 810
Y 405 062 6.523 462
Yo 254 ‘082 3.108 258
I 1.000" 959
IS 1,003 044 23.002 962
I8 1.000* 876
" 897 079 11373 78
X 1,073 065 16.454 939
" 1.031 1069 15.015 903
e 1.000° 986
M 13 090 8.567 762
N 1.000* 899
s 1.018 065 15.651 915
Var (¢) 316 047 6.718 344
Var (1) 393 1066 5.937 512
Var (§,) 529 11 4.809 544
Var (€) 099 026 3.206 123
0, 079 025 3.205 079
0 074 025 3.016 074
™ 229 032 6.703 229
™ 380 049 7.332 380
™ 113 024 5.081 113
0 180 031 6.259 180
o 028 086 31 028
O 419 074 5.685 419
0, 189 036 5.345 189
B 1160 033 47140 1160
&, = 1608, p = 000.
*Constrained.

periment. The impact was positive and very pronounced,
the proportion of variation left unexplained being only
12%.

DISCUSSION

We sought to investigate the determinants of customer
satisfaction. Is satisfaction simply affected by the extent
of the disconfirmation experience as is often suggested,
or do expectations and performance exert independent
effects on satisfaction in addition to their impact via dis-
confirmation? In an experiment involving two products,
a chrysanthemum and video disc player, both expecta-
tions and performance were manipulated independently
for each product, and each subject’s perceived expec-
tations, performance evaluations, disconfirmation, and

atisfaction were subsequentl d by using mul-
tiple measures for each construct.

The analysis indicated the effects were different for
the two products. For the plant, the relationships were
as hypothesized. Initial exp ions had a negative ef-
fect on the disconfirmation experience whereas perfor-

JOURNAL OF MARKETING RESEARCH, NOVEMBER 1982

mance had a positive effect. Disconfirmation positively
affected satisfaction as is commonly held; when subjects
perceived the product performing better than expected,
they were more satisfied with it and vice versa. Expec-
tations and performance also affected satisfaction di-
rectly, and the three variables in combination explained
78% of the total variation in satisfaction.

The results for the VDP were different in important
respects. First, neither the disconfirmation experience
nor subjects’ initial expectations affected subjects’ sat-
isfaction with the product. Rather, their satisfaction was
determined solely by the performance of the VDP, When
it performed well they were satisfied with it and when
it performed poorly they were dissatisfied with it, re-
gardless of their initial expectations. Expectations did
combine with performance to affect disconfirmation,
though the magnitude of the disconfirmation experience
did not translate into an impact on satisfaction. Finally,
the direct perfor isfaction link ed for
most of the variation in satisfaction, 88%.

Several results warrant additional explanation. Con-
trary to the findings of Oliver (1977, 1980b), who found
no correlation between perceived expectations and dis-
confirmation, we found a statistically significant nega-
tive, but small, correlation between the constructs in the
plant experiment. The correlation between the two con-
structs was positive, but not significant, in the VDP ex-
periment. Two explanations for this apparent contradic-
tion are possible. First, Oliver (1977) has argued that
there is no y iation between exp ion:
and disconfirmation when judgments are subjective. The
nature of the expectation manipulations may have pro-
duced judgments about the plant that were more objec-
tive than the judgments about the VDP. Subjects were
given objective levels on attributes for the plants (‘‘size
will be about 10 inches’”), whereas more subjective dis-
criptors were used for the video disc (*‘picture quality
is excellent’’). Second, expectations were not manipu-
lated in Oliver’s studies, but in our study they were.
Thus, some of the association between expectations and
disconfirmation may reflect demand characteristics.

The most crucial issue needing additional clarification
is why the discrepancy is found between the models for
the two products. Why are the results for the plant con-
sistent with prior research findings in that disconfirma-
tion had the greatest effect on satisfaction whereas those
for the VDP are inconsistent? Not only does disconfir-
mation not have the major impact on satisfaction in the
latter case, but its impact is not even statistically signif-
icant,

Several explanations are possible. First, the VDP was
an innovative, technologically complex, durable prod-
uct. Most previous satisfaction research has focused on
nondurable, frequently purchased, and relatively inex-
pensive products like our alternative product, the plant.
Two exceptions should be noted. Olshavsky and Miller
(1972) manipulated performance of a tape-recorder and
examined the influence of expectations on performance.
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ratings. They found that the ratings assimilated toward
expectations. They did not, however, measure discon-
firmation or satisfaction. Oliver (1977) examined the in-
fluence of expectation and disconfirmation on the per-
formance atings of cars. He found both variables to be
significantly related to performance. In that study, no
manipulations were used and product performance was
held contant. To our knowledge, in all other satisfaction
studies in which performance was manipulated, small,
nondurable products were used. Thus, one explanation
for the differences in the two models is that for durable
products performance differences (if present) are the
major determinant of satisfaction, and conversely that
the disconfirmation of initial expectations has little im-
pact. This argument suggests previous researchers have
found evidence for the disconfirmation experience be-
cause they have focused almost exclusively on nondur-
able products.

Another possibility is that the experiment does not
allow satisfaction as it is typically conceived to operate.
Consumer satisfaction is a postpurchase phenomenon.
It reflects how much the consumer likes or dislikes the
product after using it. Respondents did not actually use
the products in our experiment, except for the subset of
respondents who were allowed to take a plant home.
Rather they were asked to imagine that they had pur-
chased each product, had used each for a month, and
that each had performed exactly as seen in the demon-
stration. The validity of the model specifications de-
pends on how well these imagined role-playing situa-
tions actually produced the vicarious learning needed for
satisfaction to operate. Preferably each respondent would
have been allowed to use the plant and VDP for some
time before their satisfaction was assessed, but resource
limitations precluded that procedure. Because of the
temporal constraint imposed in securing the measure-
ments, the validity of our conclusions about what deter-
mines satisfaction are questionable, although the same
criticism could be directed at a number of other studies
as well.

A third alternative explanation for the conflicting re-
sults involves the measures. The performance and sat
isfaction measures for the VDP were highly correlated,
with some between-construct correlations slightly higher
than the within-construct correlations. This is one of the
reasons why the three satisfaction measures—y,,, y,,,
and y,;—had to be eliminated. A natural question is
whether performance and satisfaction measures capture
the same thing. In spite of conceptual differences be-
tween the constructs, are our operationalizations likely
to share method variance? Swan and Trawick (1980),
for example, also found high correlations between the
two constructs. Or is it possible, indeed likely, that sat-
isfaction with durable products would be more depen-
dent on actual product performance than would satisfac-
tion with nondurable or convenience goods, and that
researchers have failed to note this before because their
designs have not allowed them to address the issue?
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After all, the measures of performance and satisfaction
used in each analysis did have convergent and discrim-
inant validity. Yet the results were different!

IMPLICATIONS

Our results indicate that the effects of expectation,
disconfirmation, and performance on satisfaction may
differ for durable and nondurable products. Because
most of the research on consumer satisfaction has used
nondurables, this finding has important implications for
future research. Day (1977) has suggested that the pro-
cesses consumers use to assess satisfaction may differ
for durables and nondurables. To the authors’ knowl-
edge, no other study has directly compared the two prod-
uct classes. To verify and extend our finding, much
more research is needed on the satisfaction process for
durable products. Despite the well-known pragmatic dif-
ficuliies of doing research with durable products, re-
searchers must extend their findings beyond the realm
of consumer package goods.

The role of performance in determining satisfaction
with the VDP also has important consequences for both
research and management. Most satisfaction research
has ignored variations in product performance except as
it affects disconfirmation. The major variables of interest
have been expectations and disconfirmation. This bias
is perhaps natural for marketers because those variables
pertain to communications (advertising and product in-
formation, for example) which are more directly under
the control of marketing managers. The models we es-
timated, however, indicate that performance levels per
se have a direct impact on satisfaction judgments in ad-
dition to their impact on disconfirmation. In fact, for the
VDP this link is the only significant influence on satis-
faction. This finding suggests that satisfaction with the
VDP could be increased only by increasing perfor-
mance, not by minimizing negative disconfirmation.
Further, if this result were generalizable to some other
products, it would indicate that both researchers and
managers must direct much more attention to the impact
of performance levels. It is unrealistic to ignore the im-
pact of performance on satisfaction, as the U.S. auio
industry has learned. Managers often have a choice of
what level of performance should be delivered to satisty
the consumer and require research evidence to aid them
in that decision.
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