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Relying on a Bayesian-like framework, the authors develop a behavioral process
model of perceived service quality. Perceptions of the dimensions of service quality
are viewed to be a function of a customer’s prior expectations of what will and
what should transpire during a service encounter, as well as the customer’s most
recent contact with the service delivery system. These perceptions of quality dimen-
sions form the basis for a person’s overall quality perception, which in turn predicts
the person’s intended behaviors. The authors first test this model with data from a
longitudinal laboratory experiment. Then they develop a method for estimating the
model with one-time survey data, and reestimate the model using such data col-
lected in a field study. Empirical findings from the two tests of the model indicate,
among other things, that the two different types of expectations have opposing
effects on perceptions of service quality and that service quality perceptions posi-
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tively affect intended behaviors.

In response to the growing importance of services in
the worldwide economy and the recognition by goods
firms of the need to compete on the service dimensions
of the augmented product, several researchers have ex-
amined the problems of measuring and managing service
quality (Bitner 1990; Bolton and Drew 1991a,b; Para-
suraman, Berry, and Zeithaml 1990; Parasuraman, Zei-
thaml, and Berry 1985, 1988; Zeithaml, Berry, and Par-
asuraman 1991). In this article, we add to this literature
by providing insights into both the process by which cus-
tomers form judgments of service quality and the way
these judgments affect subsequent behavior. Specifi-
cally, we propose and estimate a process model of ser-
vice quality that (1) traces the way customers form and
update their perceptions of service quality and (2) iden-
tifies the consequences of these perceptions on individ-
ual-level behavioral intention variables that affect the
strategic health of the firm.
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Our model development draws from the service qual-
ity, attitude, and customer satisfaction literatures. We
follow the lead of the service quality literature and center
our attention on modeling and measuring the cumulative
construct of the overall quality level of a firm’s service
delivery system. We take note of the similarity between
the construct “perceived service quality” from the ser-
vice quality literature and the construct “attitude toward
an object” from the attitude literature. This similarity helps
us generate theoretical predictions in our model of ser-
vice quality. We also draw from the satisfaction litera-
ture, though we make explicit the distinction between
this literature, which emphasizes consumers’ perceptions
of a specific transaction, and the service quality litera-
ture, which emphasizes cumulative perceptions.'

At the core of our model is the assumption that in-
dividuals’ current perceptions of the service quality of a
firm just after a service contact are a blend of (1) their
prior expectations of what will and what should transpire
during the contact and (2) the actual delivered service
during the service encounter. Further, we acknowledge

'Readers should not confuse the customer satisfaction measure dis-
cussed in the popular press and measured by many corporations with
the satisfaction measure used in most academic satisfaction studies.
The former is usually a cumulative concept whereas the latter is trans-
action specific. We discuss this difference subsequently.
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that consumers update their expectations whenever they
receive relevant information about the service through
such means as word-of-mouth, company communica-
tions, and contact with the firm’s or the competitors’ ser-
vice delivery system.

We test our model with data from two different stud-
ies. The first was a laboratory study involving multiple
service encounters within the setting of staying at a ho-
tel. Two different prior expectations and the delivered
service were manipulated. With these longitudinal data,
we use standard experimental analysis to test our basic
hypotheses. We then specify a formal structural modetl
representing our conceptualization of the service quality
process. Using the same experimental data, we simul-
taneously test our basic hypotheses and the specification
of our structural equations.

The second study enabled us to increase the general-
izability of our results by examining the service quality
process for a different service by using a different re-
search method (a field study). In the laboratory study we
were able to control (and thus measure) the objective
aspects of the delivered service, but in our field study
we did not obtain any objective measures of the actual
dimensions of the service encounter for each individual.
In addition, we obtained measures of expectations and
perceptions at only one point in time. Such data are com-
mon in the area of service quality where (1) customers
normally are polled once to ascertain their expectations
and perceptions and (2) actual service is not measured,
partly because obtaining objective measures is difficult
and partly because the actual service delivered normally
varies from person to person (and server to server). Con-
sequently, we develop a method of analysis based on our
structural process model that controls for (removes) all
unobserved, individual-specific information affecting the
customer’s expectations and perceptions (the actual ser-
vice being one such factor) while still allowing estima-
tion of two key parameters of our process model. Such
a technique should have broad applicability to service
firms that want to measure the relative influences of the
two different expectations and the delivered service (de-
spite the fact that it is unmeasured) on the customer’s
perceptions of the firm’s service quality.

In addition to postulating and testing a new dynamic
model of expectations and perceptions, and providing an
analytic approach for estimating major portions of this
model with multiple-measures data obtained at only one
point in time, we add to the service quality literature
in several other ways. Though other researchers have
postulated the existence of different expectations, our
study is the first empirical demonstration of the joint
influence of our two postulated expectations in a ser-
vice quality setting. We also link the satisfaction and
service quality literature by showing our dynamic model
of service quality to be compatible with the currently
accepted definition of transaction-specific satisfaction.
Further, because the major current empirical paradigm
for assessing service quality (the gaps model proposed
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by Parasuraman, Zeithaml, and Berry 1985) and our model
are a subset of a more general model, we are able to
estimate and test the validity of these alternative con-
ceptualizations. Finally, ours is one of the first published
field studies in which individual-level data are used to
examine empirically the impact of consumers’ percep-
tions of service quality on a set of intended behaviors of
strategic interest to the firm.

In the following section we develop our structural model
and generate hypotheses for empirical testing. We then
estimate the parameters of this model with the two dif-
ferent datasets. We conclude with a discussion of our
results.

MODEL DEVELOPMENT

Because our model has many of the same constructs
as prior models of service quality and customer satis-
faction/dissatisfaction (CS/D), we begin this section with
a brief review of the dominant concepts of these two
literatures. Expectations and perceptions play an impor-
tant role in both literatures. In general, both literatures
treat these constructs as static, at least for estimation pur-
poses. Also, recent studies in both literatures have ac-
knowledged the existence of multiple classes of expec-
tations (Forbes, Tse, and Taylor 1986; Tse and Wilton
1988; Wilton and Nicosia 1986; Zeithaml, Berry, and
Parasuraman 1991). Two main standards of expectations
emerge. One standard represents the expectation as a
prediction of future events (Gilly 1979; Gilly, Cron, and
Barry 1983; Miller 1977; Prakash 1984; Swan and Tra-
wick 1980). This is the standard typically used in the
satisfaction literature. The other standard is a normative
expectation of future events (Miller 1977; Prakash 1984,
Swan and Trawick 1980), operationalized as either de-
sired or ideal expectations. This is the standard typically
used in the service quality literature (Parasuraman, Zei-
thaml], and Berry 1988).

Though these literatures use different expectation
standards, expectations and perceptions in both litera-
tures are usually linked via the disconfirmation of ex-
pectations paradigm (Oliver 1977, 1980). This paradigm
holds that the predictions customers make in advance of
consumption act as a standard against which customers
measure the firm’s performance (Bearden and Teel 1983;
Churchill 1979; Day 1977; Woodruff, Cadotte, and Jen-
kins 1983). In the CS/D literature this paradigm states
that the higher the expectation in relation to actual per-
formance, the greater the degree of disconfirmation and
the lower the satisfaction (Bearden and Teel 1983; La-
tour and Peat 1979; Swan and Trawick 1981; Tse and
Wilton 1988). Expectations also play a contrast, or dis-
confirming, role in the gaps model of service quality
(Parasuraman, Zeithaml, and Berry 1985). In this model,
the consumer’s perception of overall service quality re-
sults from a comparison between expectations and per-
ceptions of the different components of service. With
perceptions of service held fixed, the higher the expec-
tations, the lower the perceived quality.
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Our model also includes expectations and perceptions.
However, it differs from the disconfirmation formulation
in that we postulate that individuals’ overall quality as-
sessments, and thus behaviors, are affected only by their
current perceptions of the service, and not their current
expectations. These current perceptions, in turn, are the
result of customers’ two types of prior expectations of
the service and the most recent service encounter.

In developing our conceptualization, we organize our
discussion around three processes: (1) the process by
which customers form and update their expectations, (2)
the process by which customers develop perceptions of
the quality of specific aspects of the service delivery sys-
tem as well as an overall assessment of the firm’s service
quality, and (3) the relationship between perceptions of
overall service quality and intended behaviors. After de-
scribing each of these processes, we provide a summary
of the model and its testable implications.

The Process That Generates Expectations

Customer expectations are pretrial beliefs about a
product or service (Olson and Dover 1979). In the ab-
sence of any information, prior expectations of service
will be completely diffuse. In reality, however, cus-
tomers have many sources of information that lead to
expectations about upcoming service encounters with a
particular company. These sources include prior expo-
sure to the service, word of mouth, expert opinion, pub-
licity, and communications controlled by the company
(e.g., advertising, personal selling, and price), as well
as prior exposure to competitive services (Zeithaml, Berry,
and Parasuraman 1991).

Following the example of recent work suggesting the
importance of multiple expectation standards, we pos-
tulate two different classes of expectations. Consistent
with the expectations-as-predictions standard often used
in the CS/D literature, we propose that customers form
expectations about what will happen in their next service
encounter with a firm. We refer to these expectations as
will expectations. We also propose that customers form
expectations about what should happen in their next ser-
vice encounter, that is, the service customers feel they
appropriately deserve. This normative expectation, here-
after referred to as a should expectation, is close in spirit
to the “what ought to happen” expectation proposed by
Tse and Wilton (1988). We distinguish this should stan-
dard from the ideal, or desired, standard frequently used
in the service quality literature (Zeithaml, Berry, and
Parasuraman 1991). What customers think should hap-
pen may change as a result of what they have been told
to expect by the service provider, as well as what the
consumer views as reasonable and feasible on the basis
of being told of a competitor’s service or experiencing
the firm’s or the competitor’s service. In contrast, the
consumer’s ideal expectation—what a consumer wants
in an ideal sense—may be unrelated to what is reason-
able /feasible and/or what the service provider tells the
customer to expect. Moreover, because ideal expecta-

9

tions represent enduring wants and needs that remain un-
affected by the full range of marketing and competitive
factors postulated to affect the should expectation, we
believe ideal expectations are much more stable over time
than consumer expectations of what should occur.

We start our discussion by noting that expectations and
perceptions can change over time. Also, as becomes
clearer subsequently, we acknowledge that there are J
unique dimensions of service quality for each of these
constructs. Finally, we note that our approach is to first
specify general functional relationships for the process
that generates these expectations and perceptions. After
testing these general relationships, we specify and test
explicit functional forms. These explicit equations en-
able us to gain additional insights into the process as
well as develop an approach for estimating the param-
eters of our model with cross-sectional data.

More formally, let WE;; be consumer i’s will expec-
tation for the j* dimension of a service just after expe-
riencing a service contact at time ¢; DS} be the j“’ com-
ponent of the service delivered to person i at time ¢ (as
captured by factors such as the number of thank you’s,
the waiting time, etc., and where the * notation indicates
a transaction-specific construct as opposed to a cumu-
lative construct); and X, be a vector of information vari-
ables other than the service contact influencing the per-
son’s will expectations of the service prior to a new service
contact. We acknowledge that a person’s will expecta-
tions just before a new service contact can differ from
the expectations held just after the prior service contact
because of the information X, that enters the system be-
tween service encounters. However, in our subsequent
empirical work we do not measure such information.
Consequently, our approach is to control, but not ex-
plicitly model or test, for effects of external informa-
tion.’

We hypothesize that a consumer’s expectations of what
will happen in subsequent contacts with the firm’s ser-
vice delivery system depend not only on the information
obtained from the most recent service contact, but also
on the expectations held just prior to the service contact.
Such a formulation explicitly acknowledges that two dif-
ferent individuals may hold different expectations about
future service contacts even when they experience an
identical (in an objective sense) service encounter. This
is equivalent to saying that biases are present and that
these biases are due to prior expectations.

More formally, we specify the following functional
relationship:

(l) WEi;’t :fl(WEijI*I’ Xin DS!T!)

Note that equation 1 assumes expectations are influ-
enced by the actual encounter (DS¥ in our notation) ver-

*For a more explicit statement of how these X variables might in-
fluence expectations, see Boulding et al. (1992).
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sus the consumer’s perceptions of the actual encounter.
We acknowledge that the consumer’s preceptions of the
particular service encounter may, in fact, be used to up-
date expectations. However, if we denote this perception
as PS¥,, we not only believe PS}, = g(DS}), but also that
DS¥ is a very good proxy for PS¥, that is, there is a
strong positive relationship between the two constructs.
Because our empirical work has no direct measure of
PS}¥, we integrate out this unobserved variable, which
leads us to use DS} instead of PS} in specifying the
functional relationship given by equation 1.

In making predictions about the effects of delivered
service and prior expectations on a consumer’s updated
expectations, we believe a Bayesian-like updating pro-
cess occurs. Specifically, customers have an expectation
Just prior to the service contact (WE;,_,), experience a
new service contact (DS}), and develop a posterior pre-
diction of future service (WE;,). Because customers are
integrating information, this process implies that both
prior information and new information will be positively
related to the updated prediction. This logic leads to our
first two hypotheses.’

H,: 8f,/0WE;_, > 0.
H,: af,/aDS} > 0.

We believe should expectations are influenced from
three sources. Similar to will expectations, the custom-
er’s new should expectation (SE;,) will be related to the
customer’s prior should expectation (SE;_,). Second, the
should expectation may differ between time ¢ and 1 — 1
because of new information reaching the customer be-
tween service contacts, such as changes in price, firm
communications, and competitive service delivery. We
denote this new information as Z,. Third, experiences
with the firm’s own delivery system can lead to in-
creases, but never decreases, in the customer’s should
expectations between time ¢ and t — 1.

An example of the influence of new information is
when a firm raises its price and the customers shift their
should expectations upward to reflect their belief that the
service should be better than it was before the price in-
crease. Similarly, if a firm announces that it plans to
increase service over previous levels, customers may be-
lieve the firm should deliver on this promise. Also, if
customers are exposed to a firm’s competitor who de-
livers unanticipated higher levels of service, the cus-
tomers may believe the firm should deliver similarly high
levels of service. For example, Lexus’s recent policy of
replacing the car when a consumer expresses displeasure
with the paint job might alter the consumers’ should ex-
pectations level for other car manufacturers.

We believe that the delivered service influences should
expectations only when the firm’s own service delivery
exceeds the individual’s prior should expectations. Spe-
cifically, we postulate that the more the firm’s actual
delivered service exceeds the customer’s prior should
expectations, the more the customer will increase his or

*All stated hypotheses are based on the assumption of “all else equal.”
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her future should expectations for that firm. Thus, in our
Lexus example, we would postulate that if the policy of
replacing the car exceeds the customer’s prior should ex-
pectations, the customer’s should expectations for Lexus
will increase.

We state these beliefs more formally with the follow-
ing functional relationship.

2) SE.‘,‘: = fz(SEijr—l, z,, Kij : DS.‘T:),

where K;, = 1 when DS% > SE;,_,, 0 otherwise. As be-
fore, we do not model the Z vector in any more depth
because we control for, but do not measure, these fac-
tors.

More specifically, we expect SE;; to relate directly to
SE;,_,, modified by K;;, - DS¥. This leads to our next two
hypotheses.

Hy: 8 f2/8SE; > 0.
Hy: 3f,/9K ;- DSE > 0.

Equations 1 and 2 make explicit that the two types of
expectations are different (albeit related) constructs, and
that it should be possible to manipulate one or the other
of these expectations via the X and Z vectors and dif-
ferent service encounters. We say more on this point in
discussing our laboratory study.

Finally, we do not explicitly specify a process that
generates ideal expectations for two reasons. First, as
previously noted, ideal expectations are generally un-
changed over time; therefore, the ideal expectation at
time ¢ equals the ideal expectation at time 1 — 1. Second,
we conjecture that ideal expectations influence should
expectations. The Z vector in equation 2 could easily
include information about an individual’s ideal expec-
tation.

The Process That Generates Perceptions

We next explicate our conceptualization of how cus-
tomers form perceptions of the service quality of a firm.*
This formulation differs from the disconfirmation for-
mulation most often found in the CS /D literature (Oliver
1980) and the gap formulation found in the service qual-
ity literature (Parasuraman, Zeithaml, and Berry 1985).
However, we show that the implications from our ser-
vice quality model are compatible with the transaction-
specific definition of satisfaction found in the CS/D lit-
erature. In addition, we test the viability of our model
in relation to the gaps model. In these ways, our model
begins to integrate the service quality and satisfaction
literatures.

In our model, a person’s perception of each of the J
dimensions of service quality is conceptualized as a cu-
mulative construct, denoted by PS;;,, that is updated each
time the person is exposed to the service. We postulate
that these perceptions are influenced by a person’s ex-

*Keep in mind that these perceptions are not the perceptions of a
specific service encounter, but instead the perceptions of the service
quality based on the consumer’s cumulative experience with the firm’s
service delivery system.
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pectations of the service as well as the most recent ser-
vice encounter. We thus explicitly allow for a person to
have a perceptual bias, as our model implies that two
customers experiencing an identical service encounter will
have different cumulative perceptions of the service if
they enter the encounter with different expectations.

Stated more formally, individual i’s cumulative per-
ception of the j" dimension of service quality held at
time 7 will be a blend of three factors: the person’s ex-
pectations just prior to the encounter of what will happen
and what should happen, and the new service encounter.
The general functional relationship is

(3) PS; IfB(WEij:—h X, SE_\, Z,, DS%),

where X, and Z, are vectors that capture adjustments to
expectations occurring between service encounters, as
defined in equations 1 and 2.

We believe a person’s expectations color the way he
or she perceives reality. Specifically, we postulate that
customers with higher expectations of what the firm will
deliver have higher perceptions of the service after an
encounter, all else equal, than those with lower will ex-
pectations. Conversely, customers with higher expecta-
tions of what a firm should deliver have lower percep-
tions of the service after an encounter, all else equal,
than those with lower should expectations. Finally, we
believe the delivered service positively affects percep-
tions. These statements give rise to the following test-
able hypotheses.

Hs: 3f:/dWE,_, > 0.
He: 8f,/0SE;_, < 0.
H;: 8f,/8DS% > 0.

H; and H; are based on similar logic. We believe cus-
tomers average/integrate past experience with the firm
(which is summarized by their prior will expectations)
and their latest service encounters in making a cumula-
tive assessment of the service quality level of the firm.
This notion leads to our hypothesizing the positive in-
fluences. We note that the role of will expectations is
very similar to the role of the “initial impression” in av-
eraging models of attitude. In these attitude models, ini-
tial impressions always have a positive (assimilative) in-
fluence.

As distinguished from the assimilative role of the will
expectation, the should expectation acts as a standard of
comparison in relation to competitors. As the standard
set by competitors goes up, all else equal, the firm fares
less well in how it is perceived by customers. Placing
our model within the context of assimilation-contrast at-
titude theory, we are stating that the should expectation
provides a negative (contrast) influence on overall atti-
tude (perceptions of quality).

Dimensions of Service Quality

A central construct in our model is the customer’s per-
ception of overall service quality for a firm. Recent re-
search suggests that this quality assessment is not uni-
dimensional, but instead comprises multiple abstract
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dimensions (Garvin 1987; Hjorth-Anderson 1984; Hol-
brook and Corfman 1985; Maynes 1976; Parasuraman,
Zeithaml, and Berry 1985; Zeithaml 1988). After study-
ing four consumer service industries, Parasuraman, Zei-
thaml, and Berry (1985, 1988) identified five dimen-
sions: reliability, assurance, responsiveness, empathy,
and tangibles.

We make the assumption that customers perceive the
service quality of a system in terms of these five di-
mensions, and also that their expectations of what will
and should happen are in terms of these five dimensions.
We incorporate the multidimensional aspect of overall
service quality by defining the following relationship:

C)) 080, = fu(PSy),

where OSQ;, equals individual i’s overall perception of
the firm’s service quality at time ¢, and the j subscript
on PS corresponds to the j™ dimension of service enu-
merated by Parasuraman and his coauthors. Note that we
postulate that the perceptions of the J different dimen-
sions of the service, and not the “actual” service, di-
rectly affect the person’s assessment of the overall ser-
vice quality of a firm. In this way we again acknowledge
that perceptual biases are present and that perceptions of
reality, not “reality” itself, affect overall attitudes and
subsequent behavior.

Previous empirical work suggests that these dimen-
sions of service all have a positive, albeit perhaps un-
equal, impact on overall quality perceptions. In a variety
of different service businesses and industries, respon-
dents consistently rated the dimension of reliability as
most important (Parasuraman, Berry, and Zeithami 1990;
Zeithaml, Berry, and Parasuraman 1991). Consistent with
previous findings, we believe that though quality is mul-
tidimensional, reliability is the key dimension in deter-
mining overall perceptions of service quality.

Hence, we hypothesize that the different dimensions
of quality are averaged together in some fashion to pro-
duce an overall assessment of quality. Further, by sub-
stituting equation 3 into equation 4, we can propose hy-
potheses about the role of the two different expectations
and delivered service in customers’ judgments of overall
quality. Specifically, because the expected signs on PSj,
in equation 4 are positive, we should observe the same
direction of effects for the expectation and delivered ser-
vice constructs as in equation 3. Consequently, we pro-
pose the following testable hypotheses.

Hy: 0fi/0WE;_, > 0.
Hy: 0fi/0SE;_, < 0.
Hy: 8f,/8DS% > 0.

The Relationship Between Overall Quality and
Behavioral Intentions

Delivery of high service quality is presumed to relate
positively to the success of the firm. Interestingly, no
empirical research outside a laboratory setting has been
reported that supports this relationship between service
quality perceptions and behavioral outcomes of impor-
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tance to the firm.> Unless this positive relationship ex-
ists, understanding how customers form judgments about
service quality has limited managerial relevance.

We propose the following function to capture this re-
lationship.

(5) Bl = f(OSQ:).

where BI,,, equals the m™ behavioral intention (i.e., loy-
alty, word of mouth, etc.) for individual i at time . We
strongly believe that service quality positively affects
important behavioral outcomes such as loyalty and pos-
itive word of mouth. Furthermore, we can substitute
through from equations 3 and 4 to examine the indirect

*In the area of customer satisfaction, a recent individual-level study
found a significant and positive effect of satisfaction on customer re-
tention (Anderson and Sullivan 1990).
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effects of expectations and delivered service on behav-
ioral intentions. Because the predicted effect of overall
quality in equation 5 is positive, we should observe the
same predicted effects of expectations and delivered ser-
vice as given for equations 3 and 4.

H,\: 8fs/0WE,,_, > 0.
Hyy: 8fs/3SE; , < 0.
H,y af/aDSE > 0.

Summary

We present our full conceptual model in Figure 1, which
summarizes the proposed relationships among the types
of expectations, service quality perceptions, overall per-
ceived service quality, and behavioral intentions. Indi-
viduals enter into each service transaction with an initial
set of expectations about what will and should occur on

Figure 1
A DYNAMIC PROCESS MODEL OF SERVICE QUALITY

WE = Will Expectation
SE = Should Expectation
*

DS = Delivered Service
PS = Perceived Service

0SQ = Overall Perceived Service /

BiI = Behavioral Intention

- 7

etc...

etc...

*This relationship holds only if DS¥ > SE

ijr gr—1+
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each of the dimensions of service. These initial expec-
tations and the actual delivered service then lead to cu-
mulative perceptions of the delivered service on each di-
mension, as well as updated expectations for each
dimension of what will and should occur in future trans-
actions. Finally, perceptions of the dimensions of ser-
vice contribute to an overall assessment of the level of
service quality, which in turn leads to behavioral out-
comes.

EMPIRICAL TESTING

We now turn to empirical testing of our conceptual
model. We begin with an experimental study in which
we manipulate the constructs delivered service, will ex-
pectations, and should expectations. We analyze the data
in two stages. First, using standard experimental anal-
ysis, we use the data to directly test the hypotheses re-
lating to these constructs that emerge from the five func-
tional relationships specified previously. Second, given
favorable outcomes of these tests, we specify explicit
functional forms for equations 1 through 5. We then es-
timate this system of equations in a way that enables us
to directly test the underlying process suggested by Fig-
ure 1. Importantly, this procedure also enables us to di-
rectly test the specification of our explicit functional forms.

As this specification test provides support for our
structural model specification, we next take advantage
of this information to develop a method for estimating
our dynamic model with data taken at a single point in
time. We then apply this approach to data collected in
a second study. This second study serves three purposes.
First, it increases confidence in the generalizability of
our findings because a different data collection approach
(a natural field setting), a different service, and a dif-
ferent analytic approach are used. Second, it enables us
to test certain relationships that are not explored in study
1. Third, it provides an important insight into how man-
agers can easily and effectively collect data to assess ser-
vice quality.

STUDY 1

Sample and Data

To test the conceptual model in Figure 1, we first used
data obtained from a laboratory experiment involving two
simulated visits to a hotel. Subjects were 107 business
professionals, including managers and staff, located in
a major metropolitan area. Eleven subjects’ question-
naires were unusable because of missing data. These
subjects were dropped, resulting in a sample size of 96.

Procedure

Subjects participated individually in the experiment and
were assigned randomly to one of eight conditions. They
were told that the purpose of the task was to find out
how they evaluate hotels. A self-administered computer
diskette was provided, along with instructions to start the
program. Subjects were asked to assume they were to
stay at a hotel during a business trip. They were then
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provided an overview of the task and an explanation of
the stimuli. After evaluating a hypothetical restaurant to
familiarize themselves with the keyboard and the task,
they began the actual task.

Both should and will expectations were manipulated
by providing subjects information about (1) others’ per-
ceptions of the quality of target hotel “Alpha” they were
to visit and (2) the level of service provided and the price
offered by a competitor hotel. Subjects were asked to
indicate the quality of hotel service they expected to re-
ceive and the quality they thought they should receive.
They then “visited” the hotel. After reading a brief gen-
eral description of their stay, subjects viewed informa-
tion about the specific performance rating of six features
provided by the hotel. Measures of quality assessment
were obtained at this point, followed by two behavioral
intention measures, and then measures of current will
and should expectations of the level of service.

Subjects were informed they were to stay at the same
hotel a second time and were provided information about
this second service encounter. Measures of overall qual-
ity assessment and the two behavioral intentions and ex-
pectations measures were obtained again after this “visit.”

Design

We used a three-factor between-subjects design. The
factors were initial will expectations (three levels: low,
medium, and high), should expectations (two levels: me-
dium and high), and delivered service (two levels: low
and high). Because prior research (Kalra 1992) had in-
dicated difficulty in manipulating will expectations to
exceed should expectations, we focused our attention on
obtaining data for only four of the six possible will-should
pairs (medium will/high should; medium will/medium
should; high will /high should; and low will/medium
should). These four conditions were fully crossed with
the two levels of service, yielding eight cells. Though
incomplete, this design provides unconfounded contrasts
for testing of our stated hypotheses (e.g., low will/me-
dium should vs. medium will/medium should provides
an unconfounded contrast for testing effects of prior will
expectations). Also, though subjects paid two “visits” to
a hotel, we do not use the information relating to the
second “visit” in our initial experimental analysis be-
cause the first visit affects customers’ expectations, thereby
negating our ability to conduct planned contrasts for the
data related to the second visit. However, we do use this
information to test further qualitative implications of the
model when we estimate the structural system of equa-
tions.

Manipulations

Should and will expectations. On the basis of theory
and results of a prior experiment (Kalra 1992), we de-
termined that we could manipulate should and will ex-
pectations by providing information on (1) prior expo-
sure to a competitor’s service (which we provided via
information on price and rated service of a competitor)
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and (2) price, word of mouth, and expert opinion on the
object hotel (Hotel Alpha). This manipulation was done
via a paragraph describing information on the subject’s
prior visit to a nearby competitive hotel and others’ views
on Hotel Alpha. Each description held fixed the Hotel
Alpha price. As is seen in the discussion on the manip-
ulation checks, this approach resulted in the four desired
will-should combinations. For more details on these ma-
nipulations, see Boulding et al. (1992).

Delivered service. Half of the subjects first received
comparatively high performance ratings on the six fea-
tures provided in their hotel visits, and then compara-
tively low performance ratings in the second visit. The
order was reversed for the other half of the subjects. As
we show subsequently, high performance is approxi-
mately equivalent to an 80 on our measurement scale and
low performance is approximately equivalent to a 50.

Stimuli

Hotels were used as the service setting for two rea-
sons. First, subjects were familiar with the product cat-
egory. Second, hotels are typically characterized by
variability in the quality of service provided during dif-
ferent encounters. The stimuli consisted of a constant
neutral description of the stay and manipulated infor-
mation about performance ratings on six features of the
hotel. The features, selected on the basis of a pilot study,
were noise, checkin/checkout, amenities, hotel staff,
cleanliness, and bed comfort. The subjects were asked
to assume that the ratings reflected their own opinions
of the features associated with the hotel. Subjects could
only view the ratings of the features one at a time. They
were free to examine the stimuli as long as they wanted
and in any sequence. The performance ratings were dis-
played in the form of a bar graph anchored between “poor”
and “excellent.”

Measures®

Quality assessments. Quality assessments were mea-
sured on a 100-point scale. Subjects were asked to “de-
scribe your opinion on the overall quality of Hotel Alpha,”
which was anchored by the labels “very unfavorable”
and “very favorable.” The quality assessments were ob-
tained after both the first and second visits. Further, the
question was framed so as to obtain measures of overall
quality rather than satisfaction/dissatisfaction with a
specific visit.

Behavioral intentions. Two questions were asked af-
ter each visit about the subject’s willingness to provide

*The measures in this first experiment are at the overall service level
instead of the j™ dimension level. This is mathematically equivalent
to assuming J = 1. Given the “limited” exposure to the service, we
found subjects were more comfortable with this more macro level of
service quality.
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favorable word of mouth and repeat business. These
questions were “How likely are you to stay again at Ho-
tel Alpha?” and “How likely are you to recommend Ho-
tel Alpha to a friend?” Both questions were anchored
between “very unlikely” and “very likely.” For purposes
of analysis, we combine these two questions to form a
behavioral intentions scale (equally weighted). This two-
item scale yields a Cronbach alpha value of .92.

Expectations. Will expectations associated with the
overall service were measured by the question “What is
your opinion on the level of service Hotel Alpha will
actually provide you?” Should expectations were mea-
sured by the question “What is your opinion on the level
of service you would consider to be reasonable, or Hotel
Alpha should provide?” Both questions were framed in
terms of future expectations, anchored on one end by
“poor service” and on the other “excellent service,” and
measured on a 100-point scale.

The same order of questions was used in all condi-
tions, which leads to the following sequence of measures
for each customer: at ¢t = 0, the customer’s will and should
expectations; at ¢ = 1 and ¢t = 2, the delivered service
(i.e., high or low), the customer’s perceptions of the
quality of the service at the hotel, his or her behavioral
intentions, and updated will and should expectations.

Empirical Analysis: Stage 1

Expectation manipulation checks. Table 1 presents cell
means for our different measures. The cell means from
t = 0 for the will and should expectations enable us to
test the effectiveness of our expectation manipulations.
Because the delivered service manipulation occurs after
the measures taken at ¢+ = O, we can collapse the data
across the two levels of delivered service. Thus, in the
following discussion we combine cells 1 and 5, 2 and
6, 3 and 7, and 4 and 8.

As evidence of the success of our manipulations, the
will expectation means are higher in cells 2 and 6 than
in cells 4 and 8 (#5, = 7.56) and higher in cells 3 and 7
than in cells 1 and 5 (2, = 10.37). As evidence of dis-
criminant validity, the should expectations for cells 2 and
6 do not differ from those for cells 4 and 8 (7, = .65),
nor do cells 1 and 5 differ from cells 3 and 7 (¢5, = .00).
Similarly, for the should expectation we note the means
are higher in cells 1 and 5 than in cells 2 and 6 (&, =
6.61). As further evidence of discriminant validity, the
will expectations for cells 1 and 5 do not differ from
those for cells 2 and 6 (4, = .55). Consequently, we
conclude that (1) we were successful in manipulating ini-
tial will and should expectations into the four desired
cells, (2) we were able to identify antecedents to each
expectation, and (3) the two different expectations are
in fact separate constructs.

Results. Table 1 also gives cell means at ¢+ = 1 for
the two expectations measures, as well as for the mea-
sure of overall quality and the behavioral intentions in-
dex. A series of cell contrasts enable us to test the qual-
itative hypotheses generated from the five specified
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Table 1
STUDY 1 CELL MEANS*®

Means of Means of

Manipulations perceived behavioral

Service Means of Means of service intention
Expectations delivered will expectations should expectations quality index
will /should t=1 Cell t=0 t=1 t=20 =1 t=1 t=1
Med/high High 1 50.50 64.30 89.70 91.20 62.70 61.55
(3.69) (8.85) (8.72) (7.42) (7.99) (15.71)
Med/med High 2 51.36 70.00 61.36 77.27 72.27 70.68
(10.97) (11.18) (11.42) (12.91) (10.33) (15.12)
High/high High 3 84.00 77.42 84.58 84.58 76.16 74.45
(7.15) (7.26) (10.54) (10.10) (8.59) (8.95)
Low/med High 4 28.75 63.44 61.87 68.43 65.31 63.75
(18.75) (9.07) (20.48) (18.41) (12.58) (10.91)
Med/high Low 5 54.61 53.46 86.54 83.46 52.69 45.15
(12.65) (16.88) (5.56) (12.14) (17.27) (18.05)
Med/med Low 6 50.83 59.16 63.75 63.75 55.00 55.21
(4.88) (10.83) (14.94) (14.32) (12.43) (20.35)
High/high Low 7 87.08 65.41 91.25 86.25 66.67 61.87
(7.52) (10.54) (8.01) (13.16) 9.37) (10.45)
Low/med Low 8 26.00 39.00 57.50 66.00 48.00 37.50
(9.07) (11.50) (14.95) (14.10) (11.83) (14.67)

“Standard deviations are in parentheses.

functional relationships.” Table 2 indicates the relevant
cell contrasts that hold “all else equal” for tests of our
hypotheses, as well as the test results. As a check on our
specified equations, this table also includes tests of sig-
nificance for relationships not included in the equations.

Because the specified functional relationships do not
contain interaction terms (with the exception of the should
expectation equation), we first conduct joint tests of sig-
nificance for all interaction terms estimable from our ex-
perimental design for equations 1, 3, and 5. We find no
joint interaction effects in any of these three equations
reaching significance at the .10 level.® Therefore, for these
equations, we restrict our attention to testing for main
effects.

Starting with the will expectation updating equation,
Table 2 indicates strong support for our two main effects
hypotheses. Results of the cell contrasts suggest that prior
will expectations and the delivered service both contrib-
ute positively and significantly to the updated will ex-
pectations, supporting H, and H,. We also find marginal
significance (p = .10) for the effect of prior should ex-
pectations in the will expectation equation. Because we

" As noted in footnote 6, in the context of this experiment we assume
a single dimension of quality. We therefore cannot distinguish be-
tween the constructs “perceptions” (PS) and “overall quality” (OSQ)
as laid out in equations 3 and 4. Thus, equation 3 and Hs—H, are
redundant with equation 4 and Hy—H,,. In study 2 we generate sep-
arate estimates of equations 3 and 4.

®In the will expectation equation, F;s = 2.14; in the perceived
service equation, F;g = .80; and in the behavioral intentions equa-
tion, Fy g = 1.02.

do not hypothesize this relationship, we explore it in
greater depth in the stage 2 analysis of our experimental
data.

Turning to the should expectation updating equation,
we note that the prior should expectation significantly
and positively affects the updated should expectation (Hs).
Consistent with our specification of equation 2, we find
no main effect of delivered service, nor do we find an
effect of prior will expectations. In addition, looking at
differences in values between r = 0 and ¢t = 1, we find
significant support for H,, that is, delivered service in-
creases should expectations, but only if the delivered
service exceeds the prior should expectation. This oc-
curred only in cells 2 and 4, where the delivered service
was high (approximately 80) and the prior should ex-
pectations were medium (approximately 60).

Table 2 also indicates strong support for the three main
effects hypotheses relating to our perceived service
equation (assuming a single dimension of quality). In
support of Hs, prior will expectations positively and sig-
nificantly influence cumulative assessments of perceived
service. In support of Hg, prior should expectations neg-
atively and significantly affect perceived service. Also,
as predicted by H,, delivered service positively and sig-
nificantly contributes to perceptions of service quality.

Finally, it is interesting to see whether our manipu-
lations affect the downstream behavioral intentions mea-
sures. Table 2 again provides support for all of our stated
main effects hypotheses. As suggested by H,, and H,,,
prior will expectations positively and significantly influ-
ence behavioral intentions, whereas prior should expec-
tations negatively and significantly influence behavioral
intentions. As one would expect, and as stated by H;,,
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Table 2
HYPOTHESIS TEST RESULTS®
Dependent Cell

Hypothesis® measure Factor contrast t-statistict
H, WE, WE, _, 1,5 vs. 3,7 4.08*
H, WE, WE,_, 2,6 vs. 4.8 3.24%
H, WE, DS¥* 1,2,3,4, vs. 5,6,7,8 5.99%*
NH WE, SE,_, 1,5 vs. 2,6 1.88%*%**
H, SE, SE,_, 1,5 vs. 2,6 4.17*
NH SE, WE,_, 1,5 vs. 3,7 .36
NH SE, WE, _, 2,6 vs. 4.8 .70
NH SE, DS} 1,2,3,4 vs. 5,6,7,8° 1.30
H, SE, — SE,_, K,-DS¥ 2,4 vs. 1,3,56,7.8 3.39*
H; PS, WE, _, 1,5 vs. 3,7 4.16*
H; PS, WE,_, 2,6 vs. 4,8 1.36%**
Hq PS, SE, 1,5 vs. 2,6 1.78**
H, PS, - DS* 1,2,34 vs. 5,6,7,8 5.44%*
H,, BI, WE,_, 1,5 vs. 3,7 4.26*
H,, BI, WE,_, 2,6 vs. 4,8 2.14**
H,, BI, SE,_, 1,5 vs. 2,6 2.92%
H,; BI, DS¥* 1,2,3,4 vs. 5,6,7,8 6.11*

“Given directional hypotheses, significance tests are one-tailed. For nonhypothesized relationships, significance tests are two-tailed.

*NH indicates not hypothesized.
‘Calculated r-statistics are based on 88 degrees of freedom.

*This is a very conservative test. A less conservative test would contrast cells 1,3 vs. 5,7.

*Significant at the .01 level.
**Significant at the .05 level.
***Significant at the .10 level.

delivered service positively and significantly influences
behavioral intentions.

In summary, our experimental data provide strong
support for all of our hypothesized relationships given
by equations 1 through 5 and all but one of the implicit
null hypotheses. We highlight three conclusions from these
analyses. First, we demonstrate conclusively that will and
should expectations are different constructs. Second, we
confirm that will expectations positively influence and
should expectations negatively influence perceptions of
quality. Third, holding fixed the delivered service, one
can trace a measurable effect of these two different ex-
pectations on individuals’ behavioral intentions.

The preceding univariate contrasts take full advantage
of the experimental design aspect of our data. Further,
such contrasts require no assumptions about the specific
functional forms of equations 1 through 5. A drawback
of this approach, however, is that it does not allow us
to estimate the magnitude of the effects. It also does not
allow us to specify and test any cross-equation impli-
cations of our process model as given in Figure 1, or use
the period 2 data for estimation. To accomplish these
latter objectives, we must make specific assumptions about
the functional forms of equations 1 through 5. However,
we can directly test those assumptions. As long as these
assumed functional forms are costless (i.e., they are not
rejected by specification tests), we favor this approach
because it yields the benefit of additional specificity.

Empirical Analysis: Stage 2

Specification of functional forms. In specifying our
process model, we focus our attention on the functional
relationships for our measured constructs WE, SE, PS,
and BI. We do not specify the role of “other” infor-
mation (i.e., the X and Z vectors) in this process, be-
cause in our studies we control for (but never measure)
“other” information.” Consequently, we leave this part
of our conceptualization to future research.

With the preceding caveat in mind, we now fully specify
equation 1 (we distinguish the fully specified equation
by “S™:

(1S) WEm = athEijl—l + (1 - ajz)DSq*: + €,

where the parameter oy, (which can assume values be-
tween 0 and 1) determines the relative weights assigned
to the prior expectation and the delivered service in the
updating equation, and €,; is an error term. This speci-
fication makes equation 1S consistent with our concep-
tualization of will expectations being updated by means
of an averaging process.

°In study I, no information is provided between our measurement
of WE,_, and the service encounter at time 7. In study 2, we explicitly
control for differences in the informational environment by conduct-
ing within-person analysis.
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We note two testable implications of this specifica-
tion. First, one can test the validity of the averaging model
by comparing the estimates of equation 1S, which con-
tains a single constrained parameter, with an additive
model, which would contain two unconstrained param-
eters. Second, there is a qualitative implication as to the
value of a; over time. Specifically, as an individual ac-
cumulates more information about a service on the basis
of past experience, the influence of WE;,_,, which cap-
tures this past experience, should receive more weight
in relation to the most recent service encounter in gen-
erating future predictions about the service. Conse-
quently, o, should grow larger over time.

Turning to the should expectation updating process,
we fully specify equation 2 as

(ZS) SEijr = SEU!—I + Bjt(Kljr : DS:jk!) + €,

where B;, equals an updating parameter postulated to be
greater than zero and e,, is an error term. Unlike equa-
tion 1S, this updating formulation does not follow an
averaging process. Instead, we believe should expecta-
tions follow a ratcheting process—they can go up, but
they cannot go below prior levels.'® More specifically,
equation 2S implies that should expectations equal old
should expectations unless the latest delivered service
exceeds the prior should expectation.

For the perception equation, we make the assumption
that customers blend their prior will expectations with
the latest service experience in a manner identical to that
used to form the new will expectation. This averaging
process is then additively blended with the consumer’s
should expectations. We represent these beliefs mathe-
matically as

3S) Psm =oyWE;  + (1 — aj:)DSff'x + 'erSEijr—l + €3,

where a;, is the same updating parameter as given in
equation 1S, v, is a new updating parameter with vy, <
0, and €3, is an error term. Such a formulation makes
explicit the assimilative (averaging) role of prior will ex-
pectations and the latest delivered service, and the con-
trastive (adding) role of should expectations.''

As with equation 1S, we can test the explicit aver-
aging assumption of 3S by comparing the constrained
one-parameter averaging process with an unconstrained
two-parameter process. We can also test whether the pa-
rameter oy, is the same parameter as given in equation
1S by comparing an unconstrained estimate of this pa-

"®Conceptually, we believe that information in the Z vector could
cause these expectations to decrease. For example, a price decrease
by the firm or learning about much higher levels of price for com-
petitors could lower should expectations.

""An alternative theoretical basis for 3S is that will expectations
affect the private psychological impression of the service, whereas the
should expectations affect the output mapping of private psycholog-
ical impressions onto overt ratings of perceptions (Lynch, Chakra-
varti, and Mitra 1991).
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rameter with one that is constrained to equality across
equations 1S and 3S.

Note that by replacing the first two terms of equation
3S with the left side of equation 1S, one can see the
difference between an individual’s current perception of
the service and his or her current prediction of likely
future service. Specifically, these two constructs differ
increasingly as the consumer’s prior expectations of what
service they should get increase. Two implications are
that we expect the parameter on the should expectation
term to be significant in equation 3S, but not to add ex-
planatory power in equation 1S. We test both implica-
tions with all of our longitudinal data.

Because our conceptualization of the role of expec-
tations in generating perceptions is new, we use simple
examples to reconcile it with previous conceptualizations
and demonstrate its intuitive appeal. First, for notational
simplicity, assume that there is only one dimension of
service quality. Further assume that two individuals have
identical expectations of what should happen but, on the
basis of prior service, the first individual predicts future
service will rate a five and the second individual predicts
future service will rate a seven. Given our system of
equations, the implication is that individual 2’s current
perception is higher than individual 1’s. Finally, suppose
these two individuals simultaneously experience a new
service encounter and receive identical delivered service
that rates a six. We next explore three questions:

— Which of these two individuals will have higher cu-
mulative perceptions of the quality of the firm’s delivery
system after the encounter?

— Which will be most satisfied with the most recent en-
counter?

— How are the perceptions of each individual changing over
time?

According to the hypothesized relationships in equa-
tion 3S, the second individual will have a higher per-
ception of the service because this individual combines
all prior experience with the latest transaction to form a
cumulative perception of the service. However, on the
basis of a definition of satisfaction associated with the
disconfirmation of expectations paradigm (i.e., satisfac-
tion equals performance minus expected performance, or
DS} — WE;,_, in our notation), the first person will be
more satisfied with the most recent service encounter be-
cause this person had the lower prior will expectation.
Finally, given the form of equation 3S, the second in-
dividual (who originally had the higher value for overall
perceived quality) will show a decrease in his or her cu-
mulative perception of quality because the last service
encounter was below his or her predicted level of ser-
vice. Similarly, the first individual (who had the lower
value for overall perceived quality) will show an in-
crease in cumulative perceived quality because his or her
last service encounter exceeded his or her predicted level
of service. In this way, our model is compatible with the
CS/D disconfirmation of expectations paradigm and
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shows how satisfaction with a specific transaction can
lead to an increase in perception of the overall service.

In a similar vein, assume two individuals with iden-
tical will expectations, but different should expectations,
receive identical actual service. In this case, our model
predicts that the individual with the higher expectation
of what the service should deliver perceives the service
more negatively. One way of thinking of this effect is
that some individuals are more critical or demanding than
others. Individuals who develop higher expectations of
what service should occur (perhaps because of firm or
competitive actions) are more difficult to please (i.e.,
they form more negative evaluations) than individuals
with lower should expectations.

Finally, our model has the pleasing characteristic that
improvements in the service delivery system lead to more
positive service quality perceptions.'? To see this effect,
imagine a firm engaged in “continuous quality improve-
ment,” a currently popular business concept. If the will
expectation itself had a negative effect, and this expec-
tation increased with the increasing service, a firm would
have to constantly upgrade its delivered service simply
to stay even with the rising expectations. Said differ-
ently, despite improved service delivery, there would be
no resulting improvements in consumer perceptions of
quality. In contrast, our model suggests that firms ben-
efit from increasing consumer expectations of what ser-
vice will occur. Specifically, if a firm increases expec-
tations of what will occur by improving delivered service,
the consumer will perceive a higher quality service than
before the service improvements occurred, even if the
service plateaus at this higher level."

We next specify a simple functional form suggesting
that overall perceived quality is a linear combination of
perceptions of different dimensions of quality.

5
(4S) 0SQ, = Y, &;PS; + €u,
j=1

where the ¢; are > 0 and e,;, represents an error term.

Our dynamic formulation as stated by equations 1S
through 48 differs from the prevailing model of service
quality, the gaps model (Parasuraman, Zeithaml, and
Berry 1985). We label the gaps model a static formu-
lation because no temporal sequencing is specified. In
the static model, overall quality is represented by gap 5,
which consists of perceptions minus contemporaneous
should expectations. Gap 5 is in turn a function of gaps
1 through 4, which contain, among other things, infor-
mation about actual service. Representing the static model
relationship between overall perceived quality and gap 5
in equation form results in the following expression.

"This is also a characteristic of the conceptual model of Bolton and
Drew (1991a).

'3Technically, if delivered service plateaus, that is, DS* = DS* |,
our model yields more positive future service quality perceptions if

(1 = a) > —(vBK).
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5
() 050, = D O(PSy, — SE,;) + e, (the gaps model)
j=1
Two points should be noted about equation 6. First,
because the gaps model is static, expectations prior to
the service contact are assumed implicitly to equal those
after the service. Thus, equation 6 is stated in terms of
contemporaneous perceptions and expectations. Second,
the gaps model implicitly constrains the parameters on
perceptions and expectations to negative equality. A more
general formulation of equation 6 allows these coeffi-
cients to vary, that is,

5
@) 0SQ, = 2 (eleSijr + eszEljl) t €y

J=1

(the generalized gaps model).

Note that our dynamic specification, given by equation
48, is also a special case of equation 7. In particular,
our dynamic model formulation implies ©,; > 0 and O,
= 0. In contrast, the gaps model predicts O,; = -0,,.

We put forward these alternative specifications of the
overall quality equation to highlight our differences with
the prevailing model of service quality. Because we do
not obtain separate measures of perceptions and overall
quality, we cannot test the different specifications by us-
ing our study 1 data. However, in study 2 we compare
the validity of our formulation represented by equation
4S with the specifications given by equations 6 and 7.

Finally, we specify behavioral intentions as a simple
linear function of overall quality perceptions.

(58) Bl, = N\, 05Q; + €sirs

where \,, > 0 and e, is an error term.

Empirical model and results. We have three longi-
tudinal measures of the will and should expectations and
two measures each for the perceived service, the actual
service delivered, and the behavioral intentions. There-
fore, we can estimate our system of equations (i.e.,
equations 1S, 2S, 3S, and 5S) at two different time pe-
riods. Before doing so, however, we need to relate our
obtained measures to the theoretical constructs in our
structural model. In particular, we need to calibrate all
of our measured constructs onto a common scale. We
do this by making the arbitrary, but nonrestrictive, as-
sumption that our measured expectations, denoted by M
preceding the expectation notation (i.e., MWE and MSE),
establish the metric for our empirical measures. Thus,
we scale all of the other measures in relation to the mea-
sured expectations variables. We present the details of
this scaling calibration in Appendix A.

The scaling calibrations enable us to write our struc-
tural model in terms of measured variables. The resultant
empirical model includes four scaling parameters—a, b,
¢, and d—in addition to our structural parameters. Sub-
stituting equations A1 through A3 from Appendix A into
equations 1S, 25, 3S, and 5S yields the following em-
pirical model.
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®) MWE,=({1-a)a+ o MWE, |+ (1 —a)bMDS* + €,
9) MSE, = B,aK, + MSE,,_, + B,bK,,- MDS* + €,
10) MPS,=—c+ (1 -a)a+ o MWE,_,

+ (1 — a)bMDS¥ + v MSE,_, + €0,
(11 MBI, = —d + \c + \,\MPS, + €,

where ¢ = 1, 2 for equations 8 through 11, yielding an
empirical model composed of eight equations. Two points
must be made about these equations. First, the coeffi-
cients of this empirical model often confound the struc-
tural and scaling parameters. For example, the intercept
term in equation 8 is the product of the structural pa-
rameter (1 — a,) and the scaling parameter a. Even so,
we are able to obtain at least one direct estimate of each
of the structural parameters. Second, unlike the struc-
tural model parameters, none of the scaling parameters
are time-subscripted because we see no reason to expect
our theoretical construct scales to shift over time.

We have three goals in estimating this empirical model.
First, we want to test the validity of the complete spec-
ification of our process model. Second, we want to con-
firm our previous qualitative findings by using a second
analytic approach and an extended dataset. Finally, we
want to extend our insights by examining how the in-
formation integration parameters change over time.

We start by addressing the specification issue. We do
this by first estimating our empirical model by using OLS,
imposing no restrictions across or within equations. Thus,
for example, we do not constrain the parameters on
MDS} in equations 8 and 10 to equal one minus the
parameter on MWE;, | (in either equation 8 or equation
10) times the scaling parameter b. Estimation in this
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manner yields estimates of 22 coefficients. As noted pre-
viously, most of the coefficients in equations 8 through
11 do not provide direct estimates of our structural pa-
rameters. However, this procedure does yield two un-
confounded estimates each for the structural parameters
a, and a, and one direct estimate each for the structural
parameters <, Y2, B, B2, Ni, and X,. These results, along
with the confounded estimates, are reported in Table 3.

We make two observations about the results in Table
3. First, we note that all of the unconstrained, direct es-
timates of our structural parameters have the predicted
direction as well as statistical significance. Second, though
we subsequently formally test for equality, we note that
the two independent unconstrained estimates of a; and
a, (i.e., the coefficients on MWE,_, in equations 8 and
10) are approximately equal. Table 3 indicates that the
two estimates of «, equal .34 and .38 and the two es-
timates of a, equal .80 and .87.

We now formally test the numerous within- and cross-
equation constraints, that is, assumptions implied by our
conceptual model. An example of a cross-equation con-
straint is that the coefficients on MWE,_, in equations 8
and 10 should be equal. An example of a within-equa-
tion constraint is forcing the three « parameters in equa-
tion 8 to equality. We impose these constraints by using
SAS’s nonlinear search procedure, SYSNLIN. More
technically, we estimate only the four parameters (at two
different points in time) of theoretical interest, o, o,
Y1, Y2» B1> B2, Ay, and A,, and the four scaling parameters
a, b, ¢, and d. This results in reducing a 22-parameter
model to a 12-parameter model. Because the constrained
model is a subset of the unconstrained model, we can
perform a likelihood ratio test based on the sums of
squared errors (Amemiya 1985). This ratio is distributed

Table 3
UNRESTRICTED MODEL ESTIMATES OF EQUATIONS 811 FOR + = 1 AND t = 2°

Dependent variables

Independent £q. & Eq. 9 Eq. 10 Eq. 11
variables MWE,_, MWE,_, MSE,_, MSE,., MPS,_, MPS,_, BI,_, Bl._,
Constant 35.79* .33 .00 41 47.88* 9.63 -3.41 4.73%**
(3.009) (6.135) (1.652) (.961) (4.807) (8.095) (5.338) (2.667)
MWE,_, .34%* .80* .38* 87*
(.046) (.086) (.059) (.113)
MDS, 15.00* 21.13* 14.20%* 22.48*
(2.170) (2.559) (2.211) (3.000)
K*MDS¥ 10.37* 8.69*
(3.115) 2.007)
MSE, | 1.00° 1.00° —. 17** —.24%*
0.0) 0.0) (.075) (.093)
MPS, .99* .93*
(.083) (.046)
R’ .504 .533 .288 .624 .465 .463 .602 .814

“Standard errors are in parentheses.

*The dependent measure in this equation equals (MSE, — MSE,_,).
*Significant at the .01 level.

**Significant at the .05 level.

***Sijgnificant at the .10 level.
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Table 4
RESTRICTED MODEL ESTIMATES OF EQUATIONS 8-11
FORt =1 AND t = 22

Parameter Estimate
o .38*
(.035)

o, .55%
(.044)

B 3%
(.034)

Bz 12*
(.023)
Y1 —.1]1%*
(.055)

Y2 —.21%*
(.055)

A 91*
(.042)

A, .98*
(.042)

a 49.18*
(1.944)

b 29.41%
(2.941)
c —9.94%*
(4.226)
d —11.24%*
(4.545)

“Standard errors in parentheses.
*Significant at the .01 level.
**Significant at the .05 level.

x? with degrees of freedom equal to the number of im-
posed restrictions. The test enables us to identify whether
our structural model imposes binding constraints, that is,
whether we have misspecified the process by which our
subjects form perceptions of quality, which in turn leads
to behavioral intentions.

We find that the cross- and within-equation constraints
are not binding. The estimated x° equals 2.46, which is
well below the critical x value for p = .5 and 10 degrees
of freedom (xi, = 9.34)." Thus, we come nowhere close
to rejecting the underlying assumptions embedded in our
process model. Though we recognize that this finding
does not mean that we have specified the best possible
process model, it does increase our confidence in the
robustness of our specification.

Table 4 presents the fully constrained estimates of our
structural model. In discussing these estimates, we first
note that all of the estimates of the eight structural pa-
rameters of theoretical interest are significant and in
alignment with our qualitative hypotheses. In addition,
because we now obtain estimates of the scaling param-
eters, we note that on the 100-point expectations scale,
“low” service is estimated to equal 49.2 and “high” ser-

"“Because we want to accept the null hypothesis that our structural
_ model does not impose binding constraints, we use a p-value of .5 to
increase the power of rejecting the null hypothesis.
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vice is estimated to equal 78.6 (i.e., a = 49.2 and b =
29.4).

For patterns of results over the two periods in the data,
we note the increase in «, from period 1 to 2 (from .38
to .55). This result is compatible with our hypothesis
that this parameter will grow over time as customers ac-
crue more prior experience and weight the current ex-
perience less in updating their will expectations and per-
ceptions of service quality. We also note the doubling
in absolute size in vy, the coefficient on the should ex-
pectation in the perception equation, from period 1 to
period 2 (from —.11 to —.21). Though not hypothe-
sized, this result relates to a specification issue we now
address.

In particular, as another check on our specification,
we include the prior should expectation in the will ex-
pectation updating equation. When we estimate this
equation for time = 1, we find a significant coefficient
on the should expectation variable, as one would expect
given our ANOVA findings. However, at time = 2 this
coefficient loses significance (¢, = 1.07). This result,
coupled with the observation that vy, increased in absolute
size from —.11 to —.21 over the two time periods, leads
us to conclude that the strength of the customers’ beliefs
about what should happen became stronger as customers
gained more exposure to the service situation. Conse-
quently, their beliefs about perceptions of quality be-
came more distinct from their beliefs about what will
happen. In particular, the should expectation loses sig-
nificance in equation 1S (where it is hypothesized to have
no effect) and becomes more significant in equation 3S
(where it is hypothesized to have a significant negative
effect).

Finally, perceptions of quality strongly influence be-
havioral intentions. Interestingly, the parameter captur-
ing this effect, A, increases in size from period 1 to pe-
riod 2 (.91 to .98). Though a marginal increase in size,
this result warrants further investigation because it im-
plies that over time perceptions of quality become in-
creasingly important in driving behavioral intentions.

Discussion

The results reported in stage 1 and stage 2 of study 1
are very compatible with our postulated process model.
We interpret these results as providing strong evidence
that a person’s prior will and should expectations, and
the delivered service, influence a person’s perceptions
of quality. Moreover, our results provide strong support
for our conceptualization that will expectations posi-
tively influence perceptions of quality and should ex-
pectations negatively influence perceptions of quality.
These perceptions, in turn, positively influence behav-
loral intentions.

Perhaps of greater significance is the finding that the
numerous within- (e.g., averaging of will expectations
and delivered service in the will expectation updating
equation) and cross-equation (e.g., the same terms ap-
pearing in the will expectation updating equation and the
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perception equation) restrictions were nonbinding. Rather
than assuming we correctly specify these equations, or
simply accepting the individual coefficient estimates from
these equations as compatible with our conceptualiza-
tion, we directly test the “assumptions” (implied restric-
tions) inherent in our model. Thus, we take the unusual
step of simultaneously testing the significance of the
structural parameters and subjecting our structural model
to a stringent specification test. Both of these test results
strongly support our conceptualization.

Given these results, we next address the generaliza-
bility of our model. We do this by presenting the results
of a second study in which a very dissimilar research
method (a field study) was used to assess customers’ per-
ceptions and expectations of a real service."” Compatible
results with this second approach would provide sub-
stantial evidence that our obtained results are not due to
some confound (unknown to us) associated with the lab-
oratory experiment.

STUDY 2

Besides providing a vehicle for replicating our pre-
vious finding by a very different research approach, study
2 provides two additional sources of value. First, it en-
ables us to estimate equations 4S, 6, and 7, which we
could not do in study 1. Second, it provides a setting to
explicate a research method that enables firms to track
customers’ evaluations of service quality, an inherently
dynamic process as shown by our model, using data col-
lected from a single point in time. This method is ex-
ceptionally valuable in that it enables managers to infer
the impact of their delivered service without measuring
this construct. Therefore, these explorations should be
of great interest to practioners involved in measuring ser-
vice quality and cumulative customer satisfaction.

Sample

The data for this study were obtained from a major
study of service quality of an educational institution. This
study, commissioned by the top management of the in-
stitution, was based on 177 obtained responses of the
current customers of the institution. Participation by the
customers was both voluntary and confidential, resulting
in a 46% response rate. Monetary rewards were provided
to a small set of participating customers as a result of a
lottery drawing.

Operationalization of Variables

Expectations and perceptions of the five dimensions
of service quality were measured by 36 statements taken
from SERVQUAL (Parasuraman, Zeithaml, and Berry
1988) and then modified by top managers and the re-

*This “second” study was actually conducted and analyzed prior
to the first (laboratory) study. However, the analysis scheme used for
the second study relies on many of the assumptions tested in the lab-
oratory study. Hence, for exposition, we reverse the order of discus-
sion for the two studies.
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Table 5
EXPECTATION AND PERCEPTION SCALE ITEMS?

Reliability
Professors and teaching assistants will grade fairly and accurately.
Courses will be well taught.
The staff will ensure that the MBA program runs smoothly.
Professors will be organized and prepared for class.
When professors promise to be available during office hours, they
will be there to see students.
Professors will have prior teaching experience before coming to this
organization.
Cronbach alpha:
Expectations = .74
Perceptions = .73
Empathy items
Professors will give students individual attention.
Professors will help students with personal problems and career ad-
vice.
Students will be able to contact a professor at home.
Professors will know what the needs of their students are.
Professors will have their students’ best interest at heart.
Cronbach alpha:
Expectations = .69
Perceptions = .74

“Should expectations substituted the word “should” for “will.” Per-
ceptions substituted the word “are” for “will.” Also, we report a sin-
gle Cronbach alpha for expectations because the will and should con-
temporaneous expectations differ only by an individual-specific constant.

search team to capture more precisely expectations and
perceptions associated with an educational service. Re-
spondents recorded these expectations and perceptions
by indicating their agreement with each statement on a
1 to 7 scale. Approximately half of the sample gave ex-
pectations data in the form of what customers thought
should happen, whereas the other half of the sample gave
their predictions of what will happen in the education
process. Using the original SERVQUAL scales as a guide,
and after performing factor analysis in combination with
managerial judgment, we grouped the 36 questions to
form multiple measures for the five dimensions of ser-
vice quality (reliability, responsiveness, assurance, em-
pathy, and tangibles). Table 5 provides the scale for two
of the five dimensions, along with the Cronbach alpha
values for the perception and expectation scales. Bould-
ing et al. (1992) report this information for all five di-
mensions.

The alpha values indicate that the reliability of all our
scales equals or exceeds .60, with most exceeding .7.
On the basis of this result and prior evidence of Para-
suraman, Zeithaml, and Berry (1988) that there are five
dimensions of service quality, we formed indices by av-
eraging the responses to the individual measures asso-
ciated with a dimension. These indices are used as sum-
mary measures of the five underlying constructs in
estimating equations 48, 6, and 7.

Overall quality of the educational service and six items
of intended individual-level behaviors of strategic im-
portance to the school were also measured. The latter
measures included such items as saying positive things
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about the school to people outside the school, planning
to contribute money to the class pledge upon graduation,
and planning to recommend the school to one’s em-
ployer as a place to recruit. These six behavioral inten-
tion variables were grouped into a single index measure.
As evidence that these six items tap the underlying be-
havioral intentions construct, the Cronbach alpha is equal
to .80. Finally, country of origin, gender, degree of prior
work experience, first or second year in program, and
area of educational concentration were measured to par-
tially control for individual differences in the subsequent
analyses. As we have no theoretical interest in these
variables, we do not discuss them further, though they
are included during estimation as covariates.

Estimation

Our data are similar to most service quality field study
data in that they consist of a cross-section of self-re-
ported information taken at one point in time. Conse-
quently, they impose some limitations on direct esti-
mation of the structural equations developed in the
preceding section. Specifically, because we measure ex-
pectations variables contemporaneously with perceptions
variables, we do not have measures of prior expecta-
tions.'® Finally, we do not measure actual delivered ser-
vice because any measure obtained from the customer
immediately becomes a perception of the service, and
because we were unable to match objective organization
measures of actual service to the individuals receiving
the service. This is a typical problem in any service set-
ting.

Even though our particular data constrain us from di-
rectly estimating equations 1S, 2S, and 3S, we show that
it is still possible to obtain consistent estimates of the
two key parameters in our process model, that is, o, and
V> as well as the parameters in equations 4S, 58S, 6, and
7, simply by using contemporaneous measures of all the
relevant constructs. Moreover, these two parameter es-
timates enable us to perform falsifying tests on our basic
structural model, as well as gain insight into the relative
influences of prior will and should expectations and the
unobserved delivered service on customers’ current per-
ceptions of the cumulative level of service quality of the
five dimensions of service quality.

More specifically, we derive consistent estimates for
o; and vy, from reduced-form equations that assume
equations 1S, 2S, and 3S represent the true underlying
process. We justify this assumption on the basis of three
points. First and foremost, results from our study 1 tests
indicate that equations 1S, 2S, and 3S are an excellent
representation of the service quality process. Second, us-

"*To test for response biases due to priming with either the will or
should expectation, we obtain measures of either the contempora-
neous will expectation or the should expectation, but never both from
the same respondent. As will become evident, this decision to ask for
either will or should expectations, but not both, does not hamper our
ability to obtain consistent estimates of o and v.
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ing our study 2 data, we can directly test two implica-
tions from our model by looking at the signs and mag-
nitudes of the estimates of the two structural parameters
o, and v;. Empirical results inconsistent with hypothe-
sized signs and magnitudes for these coefficients would
indicate the nonviability of our postulated structural model.
Third, we cannot come up with a plausible alternative
structural model that could produce the results generated
in our reduced-form modeling approach.

Our approach is to derive reduced-form equations that
are in terms of only observable contemporaneous vari-
ables. We start by specifying one additional nonrestric-
tive relationship between our two expectation constructs.
Note that in a field setting there is normally a strong
cross-sectional correlation between SE;, and WE,;,, even
though equations 1S and 2S do not impose any direct
contemporaneous relationship between these two con-
structs. We capture this correlation by specifying the re-
lationship between SE; and WE;; for any arbitrary point
in time, 7, to be

(12) SE; = WEy, + wy,

where p;, captures all individual differences at time ¢.
Thus, ., includes the influence of the individual’s pre-
vious service experiences, factors included in the X and
Z vectors for the past ¢ periods, and individual differ-
ences associated with the degree to which a customer is
critical or demanding.

Appendix B presents the derivation of our estimating
equations. This derivation consists of three simple steps.
First, we use equation 12 to rewrite equation 3S com-
pletely in terms of either the will or the should expec-
tation. We take this step because we measure either the
will or the should expectation for each individual, but
not both. Second, we use equations 1S and 2S to write
these equations in terms of contemporaneous expecta-
tions. Third, by recognizing that we have N measures
for each individual on each of the j dimensions of service
quality (see Table 5), we utilize the multiple (repeated)
measures aspect of our design and thereby remove (con-
trol for) all of the factors that are fixed for a specific
individual (i.e., delivered service). This is done by “mean-
differencing” the data, as shown in Appendix B.

These three steps yield the following two reduced-form
equations.
oy + oy,

(13) (PS.jm - PS.',‘-:) = ( )(WEijm - WEij~r) + €130,
oy

(4)  (PSyw — PS;.) = (a; + Vi) (SEju — SE;.) + €140,

where PS;,,, WE;,, and SE;,, are the n™ measure of the
j™ dimension for the appropriate construct and the * no-
tation indicates the mean for the i/ individual on the j®
dimension.

In words, equations 13 and 14 state that for each in-
dividual there is a relationship between how that person
responds to the n" perception question tapping dimen-
sion j relative to his or her mean response and how the
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same person responds to the analogous will and should
expectations question relative to the respective mean re-
sponse. These equations result in within-individual anal-
yses. In particular, utilizing the multiple (repeated) mea-
sures aspect of our design enables us to control for all
individual-specific factors that remain unchanged at time
t. In our case, this is the actual service delivered to a
given individual, the individual’s “history” and charac-
teristics, including a person’s proclivity to use a specific
portion of the response scale, and any new information
received prior to time f. As a result, equations 13 and
14 no longer contain any unobserved variables and con-
sistent estimation of two coefficients, (a; + v;)/(c;) and
(o, + v;,), is possible. From these two coefficients we
can fully identify the two key structural parameters found
in equations 1S and 3S. (Dividing (o, + v;) by (o, +
Y0/ () yields an estimate of a;. Once &, is obtained,
it is easy to get an estimate of <y,.) These estimates can
potentially falsify our original structural equations—if
&, is not significantly greater than zero and ¥; is not
significantly less than zero, there is strong evidence to
disconfirm our conceptualization as stated in 1S, 2S, and
3S.

Results

We begin by reporting the estimates for the behavioral
intention equation, 5S. Similar to our study 1 results in
which perceptions of quality relate positively to behav-
ioral intentions, we find that overall perceived quality
positively and significantly (£, = 2.18) relates to the
index of behavioral intentions. We next explore the re-
lationship between overall perceived quality and the
measures of the five dimensions of service quality as
posited by Parasuraman, Zeithaml, and Berry (1985). We
start with the unconstrained form of this relationship,
equation 7, which allows for different parameter values
on each of the perception and expectation measures. Next,
we estimate the gaps model, equation 6, which con-
strains the coefficient on the j™ dimension of expecta-
tions to equal the negative of the coefficient on the j"
dimension of perceptions. Finally, we estimate our dy-
namic model specification, equation 4S, which imposes
the constraint that the coefficients on the expectation di-
mensions equal zero."

We report the results of these estimates in Table 6.
Column 1 of Table 6 corresponds to equation 7 and col-
umns 2 and 3 correspond to equations 6 and 4S, re-
spectively. We note all three equations yield results con-
sistent with the hypothesis that the particular model being
tested is statistically significant. Hence, we next explore
which equation best captures reality by noting that equa-

'"As the five dimensions of perceived service quality appear on the
left side in our structural model, we tested for the necessity of two-
stage (simultaneous) estimation of our overall service quality equa-
tion. This test (Hausman 1978) revealed a recursive relationship, in-
dicating the appropriateness of ordinary least squares estimation. This
was true for the behavioral intention equations as well.
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Table 6
OVERALL PERCEIVED QUALITY OF SERVICE EQUATION
ESTIMATES
(1) (2) (3) (4)
Uncon- Limited
Independent strained Gaps Dynamic  dynamic
variables model model model model
Gaps
Reliability .026*
Responsiveness —.003
Assurance —.006
Empathy .026**
Tangibles —.000
Perceptions
Reliability .046* .049* .043*
Responsiveness -.007 —.004
Assurance —.007 —.008
Empathy .027** L021%%* (] 5¥**
Tangibles .003 .003
Expectations®
Reliability —.004
Responsiveness .008
Assurance .005
Empathy —.022
Tangibles
R’ .286 214° 272 .266°

“We test whether the will and should expectation variables require
different coefficients in this analysis. They do not, unsurprisingly, for
two reasons. First, at any given time ¢, the will and should expecta-
tions differ only by an individual-specific constant. Second, the coef-
ficient on the contemporaneous expectation is zero, whether for will
or should expectations.

"Significantly different from unconstrained model at the .05 level.

‘Not significantly different from unconstrained model.

“Not significantly different from unconstrained model or dynamic
model.

*Significant at the .01 level.

**Significant at the .05 level.

*+*Significant at the .10 level.

tions 4S and 6 are constrained versions of 7, thereby
enabling us to test the implied constraints of 4S and 6.
We do so in the model comparison tests reported in the
footnotes of Table 6. Specifically, the F-tests indicate
that we must reject the constraint ©;; = —6,;, but that
we cannot reject the constraint O, = 0. More generally,
we reject the static formulation of the gaps model (i.e.,
equation 6) and its implied constraint. However, we fail
to reject our dynamic model in favor of what is effec-
tively an unconstrained version of the static gaps for-
mulation (i.e., equation 7). We take these results to
demonstrate strong support for this part of our dynamic
specification.

Finally, we use the estimates in column 4 of Table 6
to test for the relevance of all five proposed dimensions
of service quality. In this model, we eliminate all but
the reliability and empathy perception variables. Com-
paring the estimates in column 4 with those in column
3 by means of an F-test indicates that we fail to reject
the two-dimensional representation of quality in favor of
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Table 7
RELIABILITY AND EMPATHY PERCEPTION EQUATION
ESTIMATES®
Dependent Will expectation Should expectation

variable coefficient (a;)° coefficient (7))
Reliability perception T71* —.513*
(.211) (.218)
Empathy perception .714* —.372*

(.115) (.125)

“Standard errors are in parentheses. A technical appendix is avail-
able from the authors upon request explaining how standard errors
and significance levels were calculated. The basic idea was to use
Monté Carlo techniques to calculate the distribution of (o + v) /(e
+ v)/(a;)] = &, and (o; + ;) — & = 4; and then calculate the standard
deviations and fractiles of these derived distributions.

*Because the coefficient on delivered service equals one minus a,
the implied delivered service coefficients for reliability and empathy
are .229 and .286, respectively.

*Significant at the .01 level.

the five-dimensional representation.'® Thus, column 4
represents the preferred model for overall perceived quality
for our particular application. As expected, these esti-
mates indicate that reliability is the primary driver of
overall quality perceptions.

We next turn our attention to estimating the updating
parameters a;, and vy, via our reduced-form equations 13
and 14 for the two relevant (i.e., significant) quality per-
ception dimensions. Before discussing these estimates,
however, we test whether the perceptions obtained from
respondents providing will expectations differ from those
of respondents providing should expectations by running
regressions where perceptions are a function of the type
of expectation measured. As we fail to find a significant
coefficient on the version of the expectation measure
variable for any of the perception dimensions, we infer
that all of our perception data come from the same over-
all population.

Table 7 presents the results of our estimates of «;, and
;- First, we find that for both the reliability and em-
pathy dimensions the estimate of the will expectation
coefficient (i.e., a,) is significantly greater than zero but
less than one, as posl‘.u]ated.’9 Second, our two estimates
of the should expectation coefficient (i.e., vy;) are sig-
nificantly less than zero, also as postulated. Thus, our
field study results are compatible with our conceptuali-
zation that prior expectations of what service will occur
positively influence perceptions of delivered service,
whereas prior expectations of what service should occur
negatively influence these perceptions. In addition, be-
cause a, also appears in equation 1S, we find support
for our premise that will expectations are updated after
a service encounter.

"®*We also fail to reject the parsimonious model given in column 4
in favor of the full unconstrained model given in column 1.
"“Table 7 discusses how we develop significance tests.
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DISCUSSION

We present a process model of how individuals de-
velop perceptions of a firm’s service delivery system over
time. By explicitly acknowledging that perceptions and
expectations change over time, we are better able to ex-
plicate and test the relationships between expectations,
perceptions, and intended behavior. The model is tested
with data derived from two very different studies, one a
longitudinal laboratory experiment and the other a field
study using questionnaire data collected at one point in
time. In both cases, the results are strongly compatible
with all aspects of our process model.

We find the convergence of results for the two dif-
ferent studies very encouraging. Our model appears ro-
bust to different analytic approaches, different data col-
lection methods, and different service settings. Thus,
though one might generate specific criticisms of the in-
dividual studies, we can think of none that span both
studies. Consequently, we have a strong posterior belief
that our model adequately summarizes the major forces
that cause customers to form and update their percep-
tions of a firm’s overall service quality level.

These forces have major implications for any firm in-
terested in service quality. As expected, but never em-
pirically verified in a field setting, our results indicate
that the greater customers’ perceptions of a firm’s over-
all service quality, the more likely the customers are to
engage in behaviors beneficial to the strategic health of
the firm (e.g., generate positive word of mouth, rec-
ommend the service, etc.).

Our research also provides insights into how firms can
best increase customers’ perceptions of their overall ser-
vice quality. Our most important managerial insight re-
lates to the role of expectations. The prevailing model
of service quality defines perceived service quality as the
gap between expectations and perceptions, and does not
differentiate among types of expectations. It leads to the
strategic implication that firms can try either to increase
perceptions or lower expectations in their quest to in-
crease overall service quality. Our results are incompat-
ible with both this one-dimensional view of expectations
and the gap formulation for service quality. Instead, we
find that service quality is directly influenced only by
perceptions. Also, increasing customer expectations of
what a firm will provide during future service encounters
actually leads to higher perceptions of quality after the
customer is exposed to the actual service, all else equal.
From this finding we infer that firms should manage cus-
tomers’ predictive expectations up rather than down if
they want to increase customer perceptions of overall
service quality. In addition, our results strongly support
our premise that customers’ expectations of what a firm
should deliver during a service encounter decrease their
ultimate perceptions of the actual service delivered, all
else equal. Therefore, improved assessments of service
quality can result when customers’ expectations of what
a firm should deliver are managed downward.

The issue of managerial importance, then, is how to
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manage both types of expectations. Ideally, one would
want to simultaneously increase customers’ will expec-
tations and decrease their should expectations. At this
stage of our research, we know of no activity that can
ensure this result. One airline firm attempted to do this
by simultaneously telling customers that all airlines had
problems with guaranteeing on-time arrivals because of
factors outside the airlines’ control, but that they were
the best at being on time. In this way the firm’s ad cam-
paign attempted to address both the should and will ex-
pectations. Whether or not this approach to managing
both sets of expectations worked as intended is an em-
pirical question.

A second approach to managing will and should ex-
pectations is for the firm to engage in activities that in-
crease the customers’ will expectations without a pro-
portional increase in their expectations of what the firm
should do. From equations 1S and 2S, we see that pro-
viding the best possible service each and every time can
increase will expectations but it might also increase the
should expectations. Fortunately, our empirical evidence
suggests that the will expectations increase faster than
the should expectations, so that the net impact on per-
ceptions is positive. However, firms need to monitor the
relative magnitudes of a, 3, and <y to ensure that in-
creases in objective service quality also result in in-
creases in perceptions of service quality (see footnote 13
for more details). Finally, managers may be able to iden-
tify specific firm actions (other than service) that affect
only the will or should expectations. Such actions would
enable the firm to increase (decrease) the will (should)
expectations without modifying the other.

In addition to providing managerial insights, we were
able to demonstrate a method of estimating the two key
parameters from our dynamic model by using survey data
taken from customers at only one point in time. As a
result, managers can learn about the relative importance
of service delivery and customer expectations for their
specific business. This determination should be very useful
in assessing the relative value of trying to modify per-
ceptions through changes in the service delivery system
and the firm’s communications, as well as identifying
the speed with which managers can expect perceptions
to change over time.

We believe our analytic approach provides managers
an easily implementable method for estimating our model
because it does not require measuring the actual service
provided or prior expectations. However, as seen from
our derivation, the estimation technique requires that (1)
the surveys obtain multiple measures of perceptions and
expectations, (2) all of the measures within a dimension
have identical influence on that dimension, and (3) if the
managers believe customers have much different levels
of prior experience, they segment the customers so as to
reflect the possible differences in the updating parame-
ters.

Our research also has implications for academicians.
We note a great similarity between our work on mod-
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eling perceived service quality and its impact on in-
tended future behavior and the models of Churchill and
Surprenant (1982) and Tse and Wilton (1988), who were
concerned with explicating the factors that influence per-
ceived product performance (and ultimately its impact
on consumer satisfaction). As in our study 1, both of
these research teams were able to measure prior expec-
tations and the actual product performance. However,
only Tse and Wilton measured two types of expectations
and thus were able to obtain unbiased estimates. Their
study found, analogous to our results, that prior will ex-
pectations and actual product performance were posi-
tively related to perceived performance. In addition, they
found that prior expectations on what consumers would
ideally like to see in the product were negatively related
to perceived performance. Interestingly, they found the
actual product performance variable to have a much
stronger influence on perceived performance than we did
in our study. This difference is not surprising given that
services typically have a higher proportion of experience
and credence properties than products, making service
performance more difficult to evaluate than product per-
formance. It seems likely that perceptions will be more
influenced by expectations (relative to actual service) for
firms with a higher content of unobservable (or fallible)
quality. Along these lines, future research might assess
the degree to which different industries or customers with
different levels of prior experience influence the extent
to which prior knowledge, new communications, or the
actual service encounter dominates the process by which
customers form judgments of quality.

Though we suggest conceptually, and demonstrate
empirically, that customers update their expectations and
perceptions, interesting aspects of this process have not
been investigated. For example, the antecedents of the
different expectation variables remain largely unex-
plored.” Given the need to manage will expectations up
and the should expectations down, understanding the de-
terminants of these expectations is a critical managerial
issue. Also, because we can restate our equations math-
ematically in a variety of formats, our empirical analyses
provide no evidence on the cognitive process by which
customers form, store, or retrieve perceptions. Conse-
quently, we hope that researchers utilize experimental
and panel data to continue delving into the dynamic pro-
cess by which customers form expectations and percep-
tions of service quality.

Finally, we note that our process model has the po-
tential for broader applications. First, one might view
overall service quality as a measure of the firm’s service
equity. Further, because the antecedents of this construct
are known, measuring and managing these antecedents

®To date we know that word-of-mouth communications and infor-
mation from expert sources affect will expectations whereas infor-
mation on the competitors and to a lesser degree word of mouth affect
should expectations. We used this knowledge to manipulate the sub-
jects’ prior expectations in study 1.
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(e.g., expectations) can help a firm better understand
which actions either enhance or detract from the firm’s
service equity and thus its ability to compete. Second,
we see no reason why our process model would not ap-
ply to products as well as services. However, empirical
support for this belief remains to be provided. Third, we
see direct applicability of our model in better under-
standing, tracking, and influencing customer satisfaction
as referred to in the popular press. The reason is that the
measures used to reflect satisfaction are usually cumu-
lative, versus transaction specific, and thus are analo-
gous to our construct of perceived quality.

APPENDIX A
SCALING CALIBRATION

Our goal is to rescale all of the measures so that they have
a common metric. Assume this metric is defined in terms of
the measured expectations, MWE and MSE. For our measure
of the delivered service construct, we note that only two levels
of service, high and low, were experienced by the subjects.
Let MDS,;, = 1 if the service was high and MDS;, = 0 if the
service was low, where MDS;, equals measured delivered ser-
vice. Next, we define

(A1) DS% = a+ bMDS,,

where a and b are = 0. This formulation enables us to convert
our measure of delivered service onto the same 100-point scale
as the expectation scale. Thus, the a parameter represents the
metric value of low service, whereas a + b represents the met-
ric value of high service.

We also need to acknowledge that a person’s measured per-
ception, denoted MPS, may be on a different scale than the
person’s measured expectations. For calibration across these
scales, we define

(A2) PS, =c + MPS,,

where ¢ is a shift parameter.

Similarly, we let the measured behavioral intention, denoted
MBI, be on a different scale than the person’s measured per-
ceptions:

(A3) Bl, = d + MBI,

where d is again a shift parameter.

APPENDIX B
DERIVATION OF ESTIMATING EQUATIONS

First, using equation 12, write equation 3S completely in
terms of either the will or should expectation:

(Bl PSijt = (0‘/': + 'Yj:)WEijr—l +(1 - aj;)DSiT‘: + €51,
and

(B2) PSijr = (‘Xjr + 'Yj:)SEij:—l + (1 — Oljz)DSi}‘z + €p2ir-

These equations make it clear that even if measures of lagged
expectations are available, using only one of the two lagged
expectation variables to estimate the relationships between ex-

pectations and perceptions (even after controlling for actual
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service) will result in biased expectation coefficient estimates
for that expectation (i.e., the obtained estimate is (o + ) ver-
sus & or §).”!

Next, because we only observe contemporaneous expecta-
tions, we use equation 1S or 2S to rewrite equations B1 and
B2 in terms of current values of either WE or SE.

a; +y; (1 —ap)
(B3) PS; = (u) WE; — v; —= DS% + egyy,
Qjp (o773
and
(B4) Psijz = (ajl + 'Yj/) SE

ijt

+ 11— oKy — v;BiKii — o, |DSE + €psi-"

Next, imagine that equations B3 and B4 have n subscripts
indicating the individual measures for the perception and ex-
pectation constructs. Take means over the n items for the i™
individual and the j* dimension in equations B3 and B4, yield-
ing

o, + v,
(B5) PS;., = (—”) WE,. + €ssis
aj,
and
(B6) PS;., = (o, + Yj) SE;j.. + €geir,

where the - notation indicates the mean for the i™ individual
on the j" dimension. Subtracting equations B5 and B6, re-
spectively, from equations B3 and B4 supplemented with the
n subscripts produces equations 13 and 14 reported in the text.
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