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The purpose of this paper is to describe a measurement problem con- 
fronting researchers who would study the confirmation of expectations by 
means of difference scores. The concept of confirmation of expectations 
has been used specifically to study consumer satisfaction and, more gen- 
erally, to understand the bases of buyer behavior (cf. Howard and Sbeth 
1969; Oliver 1980; Engel and Blackwell 1982). Typically, expectations on 
a set of dimensions are measured prior to purchase and evaluations are 
made on the same set of dimensions after the purchase. The difference 
between these expectations and evaluations represents the construct of con- 
firmation of expectations. 

The problem with this approach is not a conceptual one. The notion that, 
say, satisfaction with purchase derives from confirmed expectations makes 
good sense on an a priori basis and, in fact, has sound theoretical grounding 
in Helson's (1959) adaptation level theory and Thibaut and Kelley's (1959) 
comparison level theory. The problem is one of measurement. To see the 
problem in a more general perspective, we can turn to the psychometric 
literature in the field of Psychology. As has been discussed in detail by 
several authors (e.g., Cronbach and Furby 1970; Lord 1963; Magnusson 
1965), anytime the score on one variable is subtracted from the score on 
another variable to form the score on the variable of interest (the difference 
score variable), there is the potential threat of low reliability of the differ- 
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ence score variable. Consider the following formula given by Lord (1963) 
for estimating the reliability of a difference score: 
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As can be seen in this formula, the reliability of the difference score 
decreases as the variance of either measure decreases. The reliability of the 
difference score measure also decreases as the correlation between the two 
component measures increases. Thus, if one wanted to increase the differ- 
ence score reliability, one might attempt to lOwer the correlation between, 
say, a measure of prepurchase expectation and a measure of postpurchase 
evaluation for the same attribute (or set of attributes). But this would lead 
to a paradox since, with lower correlation between the two measures one 
would have less assurance that the same attribute (or set of attributes) was, 
in fact, being measured. Furthermore, when the component variables are 
measured at different points in time, difference score unreliability capital- 
izes on any effects of regression-to the-mean overtime. Such regression 
effects contribute to a lowering of the difference score reliability. As will 
be shown in the data presented later in this paper, the empirical estimates 
of the reliability of  difference score measures are at best modest and rather 
low. The problem that this poses for theory-building and efforts to ascertain 
the construct validity of  confirmation of expectations measures is straight- 
forward. At the very least, low reliability obscures the true validity of the 
construct; most often it reduces the observed validity of a construct. 
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EMPIRICAL STUDY 

Overview 

The data described and discussed below are from a larger study by the 
author. The product chosen for this study was beer. The sample consisted 
of 402 students in the College of Business Administration at a large South- 
eastern university, chosen for their familiarity with the product. 

Method 

Data were collected in two stages. In the first stage data were collected 
on three types of expectations: Predictive expectations, i.e. how a brand is 
likely to perform on brand attributes; Normative expectations, i.e. how a 
brand should perform in order for the consumer to be completely satisfied; 
Comparative expectations, i.e. consumer expectations from similar other 
brands. Data on all these expectations were collected on seven-point bipolar 
scales on seven attributes of beer such as good taste, pleasant aftertaste, 
good value for price, not filling, recommendation of friends, and good brand 
reputation. In the second stage (three weeks after the first) data were col- 
lected on postpurchase evaluation on seven point bipolar scales on the same 
brand attributes. Data were also collected on overall satisfaction with this 
last purchase experience on a seven point bipolar scale ranging from Ex- 
tremely Dissatisfied to Extremely Satisfied. At this stage information was 
also gathered on the intention to repurchase on an eleven-point probability 
scale ranging from No Chance At All to Absolutely Certain (cf. Juster 
1966). Thus, data were collected on four determinants of overall satisfac- 
tion. (a) Confirmation of predictive expectations, i.e. the difference be- 
tween pos tpurchase  evaluation and predict ive expecta t ions .  (b) 
Confirmation of Normative Expectations, i.e. the difference between post- 
purchase evaluation and normative expectations. (c) Confirmation of com- 
parative expectations, i.e. the difference between postpurchase evaluation 
and comparative expectations. (d) Postpurchase Evaluation by itself can 
also be considered a determinant of satisfaction (Lingoes and Pfaff 1972); 
Czepiel and Rosenberg 1976) 

Reliability Analysis 

The overall confirmation of expectations measures were derived by sum- 
ming up the differences between postpurchase evaluation and prepurchase 
expectations on brand attributes. Since multiple difference scores were 
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combined here in forming the composite confirmation of expectation meas- 
ures, one simplifying assumption must be made to permit a meaningful 
application for formula (1): It is assumed here that the sum of individual 
scores for two variables across a common set of dimensions 

n 
( e.g. 7. (A.I - Bi) ) 

i=l 

equals the sum of the first variable across dimensions minus the sum of the 
second variable across dimensions. 

n n 
(e.g. ( 7. A.) - ( ~ B.) ) 

1 1 
i=l i=l 

To use formula (1) for estimating the reliability of the difference scores (the 
confirmation of expectations measures), information was needed on three 
types of parameters. First, the reliabilities of prepurchase expectations (and 
postpurchase evaluations) were estimated by computing Cronbah's Coeffi- 
cient Alphas (see Magnusson 1965) on the composite scores of attributes 
ratings. Second, variance estimates were computed on the composite scores 
across individuals. Finally, the correlation between prepurchase and post- 
purchase composites was computed for each measure. Then formula (1) was 
applied. 

Table 1 presents the reliability coefficients for the composite measures 
of the four determinants of overall satisfaction. On the basis of these coef- 
ficients the following conclusions can be drawn. First, in general the relia- 
bilities of the confirmation of expectations measures are very low. The 
confirmation of predictive expectations has a poor reliability of .19. The 
confirmation of normative expectations and the conformation of compara- 
tive expectations also have low reliability coefficients of .48 and .48 re- 
spectively. As compared to these low reliabilities, the postpurchase 
evaluation has a reasonably good reliability coefficient of .71 largely be- 
cause this measure is not attenuated by the difference scores (the cause of 
low reliabilities of the confirmation measures). Secondly, as can be seen 
from Table 2, the low reliabilities of the confirmation measures are also 
responsible for the low correlations of these measures with overall satisfac- 
tion .19 for the confirmation of predictive expectations and .29 for the 
confirmation of comparative expectations and .41 for the confirmation of 
normative expectations. In comparison, the postpurchase evaluation has a 
correlation of .59 with overall satisfaction. 
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RESULTS AND DISCUSSION 

According to the assumptions of the weak causal order and causal order 
closure (Kim and Kahout 1975, pp. 383-387), if a sequence of variables is 
intercorrelated then the correlations between the two preceding variables 
should be higher than the correlations between the two succeeding varia- 
bles. In other words, for a sequence of variables to represent consistency, 
the diagonal correlations should be higher than the correlations in the cor- 
responding rows and columns. 

Table 3 shows the intercorrelations between the variables in the satisfac- 
tion process with the confirmation of predictive expectations being the focal 
part of it. The first row shows that the predictive expectations correlate 
well with postpurchase evaluation with a coefficient of .61 and this coef- 
ficient is higher than all other correlations in that row. In the second row, 
however, the correlation coefficient between the confirmation of predictive 
expectations and postpurchase evaluation .39 is lower than the correlation 
coefficient between overall satisfaction and postpurchase evaluation .59; 
this correlation is also lower than the correlation coefficient between pre- 
dictive expectations and the confirmation of predictive expectations i.e. - 
.50. Consequently, this row does not meet the requirements of the causal 
order consistency. Similar problems exist with regard to the third row and 
third column, where the diagonal coefficient representing the correlation 
between the confirmation of predictive expectations and overall satisfaction 
.19 is lower than the correlation between overall satisfaction and postpur- 
chase evaluation .59. Consequently the requirements of the causal order are 
not met. It is clear that the confirmation of predictive expectations is the 
confounding variable in the satisfaction process and if this variable were 
dropped from the process the diagonal correlations would be consistently 
higher than the correlations in the corresponding rows and columns. 

Table 4 presents similar intercorrelations with regard to the confirmation 
of normative expectations in the satisfaction process. Here none of the 
diagonal correlation coefficients meet the requirements of the causal order. 
In the first row, the correlation between normative expectations and post- 
purchase evaluation .35 is lower than the correlation between normative 
expectations and the confirmation of normative expectations i .e. .60. In the 
second row the correlation between the confirmation of normative expec- 
tations and postpurchase evaluation .54 is slightly lower than the correlation 
between postpurchase evaluation and overall satisfaction .59. This corre- 
lation is also lower than the correlation between the confirmation of nor- 
mative expectations and normative expectations .60. The diagonal 
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coefficient in the third row also does not meet the requirements of the 
causal order. The correlation coefficient between the confirmation of nor- 
mative expectations and overall satisfaction .41 is much lower than the 
correlation between postpurchase evaluation and overall satisfaction .59. 
Once again if the confirmation of normative expectations variable were 
dropped from the satisfaction process the diagonal correlation coefficients 
would be consistently higher than the correlations in the corresponding rows 
and columns and the requirements of the causal order would be satisfied. 

Table 5 presents the intercorrelations between the variables with the 
confirmation of comparative expectations in the satisfaction process being 
the focal part. The analysis shows that the diagonal correlation coefficients 
are consistently lower than the correlations in the relevant rows and col- 
umns. The requirements of the causal order are not met and would be met 
if the confirmation of comparative expectation variable were dropped from 
the satisfaction process. 

Overall, postpurchase evaluation ratings are providing the best cor- 
relations with satisfaction and repurchase. This is largely because of the 
higher reliability coefficient of postpurchase ratings as compared to the low 
reliability coefficients of the difference scores from which the three confir- 
mation of expectations measures have been computed. Postpurchase eval- 
uation ratings and overall satisfaction are found to be equally good 
predictors of the intention to repurchase. Here two issues may be raised 
regarding the prediction of the intention to repurchase. The first issue may 
be regarding the fact that the overall satisfaction with the brand was based 
on the act of purchase of the last brand but the intention to repurchase may 
have been based upon a series of previous impressions and not just the last 
purchase. The answer to this objection would be that for frequently pur- 
chased products such as beer, expectations have already been formed be- 
cause of long consumption experience; consequently, even the experience 
of overall satisfaction may in reality be based upon a series of previous 
impressions not just the last purchase. The act of last purchase was only a 
convenient method of measuring the level of satisfaction with a specific 
brand. Alternatively, it would have been necessary to undertake an expen- 
sive multistage longitudinal study to measure satisfaction and repurchase. 
The second objection with regard to the prediction of the intention of re- 
purchase may be that once a consumer has selected a brand for purchase 
then in order to avoid cognitive dissonance he would indicate a high prob- 
ability of repurchase of the same brand. This undoubtedly is one of the 
drawbacks of depending upon postpurchase measures to predict repurchase. 
In the present study, however, such a problem did not exist because the 
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correlation coefficient between post purchase evaluation and the intention 
to repurchase was relatively low i .e . .30 .  The intention to repurchase de- 
pends upon many factors such as the availability of other brands, price 
reduction etc. Although consumers are known to be brand loyal with respect 
to beer yet they do not necessarily stick to one brand all the time. Instead, 
they may have two or three brands in their evoked set. 

CONCLUSIONS 

In this paper we have examined some aspects of reliability and validity 
with regard to the confirmation of expectations paradigm. It has been 
shown that the confirmation measures based on difference scores have low 
reliabilities and consequently have low correlations with the criterion meas- 
ure of overall satisfaction. Also, it has been seen that postpurchase meas- 
ures (or some direct measures) are good correlates of satisfaction (and 
repurchase). Consequently, for the marketing manager there may be no need 
to go through the lengthy procedure of deriving the confirmation of expec- 
tations measures. 

The major advantage of the confirmation paradigm is for diagnostic 
applications. If that is the purpose of a research project then it is recom- 
mended that some reliable scales be developed to measure the construct of 
confirmation. Researchers who choose to employ the difference score 
method should expect to encounter low reliabilities of these measures. Low 
reliabilities of difference score measures such as .48 and .19 should not be 
considered acceptable. Low reliability reduces the power of the statistical 
tests, lowers estimates of effect sizes, and clouds our understanding of the 
construct validity of theoretically relevant variables. 

One suggestion toward the development of more reliable scales is the use 
of comprehensive scales incorporating the idea of confirmation. For exam- 
ple: "How Well did Brand X Perform on "Attribute A " ?  
"Much Worse "Worse Than "About the "Better than "Much Better 

Than Expected Same Expected Than 
Expected" as Expected" Expected" 

1 2 3 4 5 
This approach avoids the use of difference scores and has in fact previ- 

ously been used (Oliver 1980). This approach, however, does suffer from 
a bias toward the subject in the postpurchase situation rationalizing his or 
her prepurchase expectations. To help reduce such a bias, we suggest com- 
bining this approach with the following procedure: measure and record 
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prepurchase expectations and then ask the subjects to review these expec- 
tations immediately prior to making ratings on the degree to which confir- 
mations have been realized. Such an approach would force the subjects to 
review their actual prepurchase expectations. This approach could be fur- 
ther improvised by requesting the subjects to justify actual confirmation 
and disconfirmation of expectations. 

Secondly, if at all difference score methods are used, two strategies could 
be adopted to improve reliability. (1) Increase the reliability of the two 
component variables by increasing the number of items or by increasing the 
homogeneity of items (or product attributes) in the component measures. 
(2) Attempt to increase the number of types of confirmation of expectations 
measures used to predict satisfaction; even with low reliabilities for each 
of the individual confirmation measures, given enough of them, prediction 
can be substantially improved. 

Finally, no matter what measurement strategy is employed, researchers 
in this area should be encouraged to examine empirically the quality of 
their measures in terms of classical reliability concepts as well as other 
factors which may impede validity such as range restriction, criterion con- 
tamination, and generalizability of measurement procedures across item 
pools, product types, settings, time intervals, and subject characteristics. 
A next logical step would be to apply generalizability theory concepts and 
estimation procedures (cf. Cronbach, Gleser, Nanda, and Rajaratnam 1972) 
to measures of interest for marketing research. Our hunch is that such 
endeavors will expose some disappointing data on the generalizability of 
constructs across measurement facets, but the knowledge gained will hope- 
fully point toward remedial efforts that will ultimately lead to enhanced 
prediction and more valid models. 
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